Bosnia & Herzegovina

ROAD DIRECTORATE Public Company
‘ FEDERATION OF B&H “REPUBLIC OF SRPSKA ROADS”

Sarajevo Banja Luka

GUIDELINES FOR ROAD DESIGN,
CONSTRUCTION, MAINTENANCE AND
SUPERVISION

VOLUME I1: CONSTRUCTION

SECTION 2: SPECIAL TECHNICAL CONDITIONS

Sarajevo/Banja Luka
2005

Tk d | z DDC Consulting & Engineering Ltd.
- University of Ljubljana DDC svetovanje inZeniring,

DD C bruibaza svetovanje in inZeniring, d.o.o0.

Faculty of Civil Engineering and Geodesy






Guidelines for Road Contruction

Special Technical Conditions

CONTENTS:

2.2 Special Technical Conditions

2.2.1 Preparatory Works

2.2.2 Earth Works and Foundation

2.2.3 Pavement Structure

2.2.4 Drainage

2.2.5 Craftsmen Works

2.2.6 Traffic Equipment and Signalisation
2.2.7 Third Party Services

RS-FB&H/3CS — DDC 433/04

Volume Il — Section 1






Guidelines for Road Contruction Preparatory Works

GUIDELINES FOR ROAD DESIGN,
CONSTRUCTION, MAINTENANCE AND
SUPERVISION

VOLUME I1: CONSTRUCTION

SECTION 2: SPECIAL TECHNICAL CONDITIONS

Part 1: PREPARATORY WORKS

Sarajevo/Banja Luka
2005

RS-FB&H/3CS — DDC 433/04 Volume Il — Section 2 — Part 1






Guidelines for Road Contruction Preparatory Works

CONTENTS

2.2.1 PREPARATORY WORKS

2211
2212
2213
2214
2215
2216

................................................................................ 3
SURVEY WORKS ... .ot 3
CLEARING OF CONSTRUCTION SITE ....ooiiiiiiie e 6
OTHER PREPARATORY WORKS ...ttt 9
PREPARATORY WORKS FOR STRUCTURAL REPAIR..........cccoi 11
GEOTECHNICAL CONTROL OF TUNNEL CONSTRUCTION .........ccccciiennee 13
PREPARATORY WORKS. - BILL OF WORKS..........ooii e 15

RS-FB&H/3CS — DDC 433/04 Volume Il — Section 2 — Part 1 Page 1 of 48






Guidelines for Road Contruction Preparatory Works

2.2.1 PREPARATORY WORKS

2.2.1.1 SURVEY WORKS

22111 Description
Survey works comprise the following:
- setting out the alignment and other structures,

- all the measurements related to transferring the data from the drawings to the nature and
vice versa, and

- maintaining setting out marks on the ground throughout the construction period, i.e. from
the early beginning to the handing over of works.

The survey works also include taking into possession and maintaining all the fundamental
surveying bases and drawings, as well as setting out in situ; the client shall submit those
documents to the contractor at the beginning of works.

The supervising engineer is entitled to participate in all the measurements.
The extent of survey works shall entirely satisfy all the needs of construction, supervision, final
account, and other issues providing conditions for the execution of works.

The survey works also comprise working out the technical documents, i.e. the as built-design, of a
road and/or a bridge definitively set out and constructed. These documents shall be completed
prior to technical inspection of the road and/or the bridge.

221.1.2 Method of execution

2.2.1.1.2.1 Handing over and taking over of alignment
The client is obliged to hand over the contractor the following:

- Road alignment set out in situ, regulations, and/or the set out bridge, including all the
necessary information in writing.

- Only road, regulation, and/or bridge axis is set out at spacing directed by the ground
characteristics, however not greater than 25 m. Access roads are generally set out along
the edge of either decelerating or accelerating lane, or along the footway or the edge of
the access road itself.

- Turning points set out in situ. The polygon shall relate to trigonometric points calculated
according to Gauss-Kriiger, with an admitted deviation in compliance with the rulebook of
1% order network of traverses.

- Height levels (benchmarks) determined at the location.

- Alignment drawing comprising the following constituent parts:

- Layout drawing at a scale of 1:1,000 containing the axis, the distance in kilometres, and
an indication of alignment elements; in addition, the layout drawing also comprises
sketches of how the principal points are connected to the polygon, including the required
data for setting out;

- Calculation of principal points or, in case of an electronic calculation, the coordinates of the
principal intermediate points including kilometre marking on the route;

- List of turning points including coordinates and topography of those points;
- List of benchmarks including their heights and topography.

For road accompanying structures of minor importance such as deviations, regulations, and similar,
other surveying methods adapted to the type of structure and the ground can also be used,
provided that the contractor will be able to carry out all the works without any disturbances.

On completion of the works, the contractor is obliged to renew the axis (layout and height) on the
substructure formation, taking account of the sketch of turning point setting out. The supervising
engineer shall check the correctness of the renewed axis. The axis shall also be renewed prior to
placing the carriageway wearing course.

From the day of handing over on, the contractor is obliged to secure all the turning points and
benchmarks. In case that certain in situ data (turning points, benchmarks) are lost or shifted, the
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contractor shall restore them at his expense. The supervising engineer shall check the correctness
of the restored points.

2.2.1.1.2.2 Protection of set out axis

As soon as the contractor takes over the set out axis of the road or any other structure, he shall
protect every profile both-sided (irrespective of the ground configuration) at such a distance from
the fill or cut edge, that it remains undisturbed up to the completion of the works. Every point shall
be protected with a triangle made of battens of 2.5/5 cm in cross-section. A protected point, i.e. a
stake of 5/5 cm in cross-section, shall be equipped with a tack, and shall be painted above with
red lead or other resistant paint. Each protection shall be levelled twice.

At a triangle, on the left and on the right, a board shall be placed, on which the profile number
shall be written with larger ciphers, and the kilometre marking shall be indicated below. Red lead
or any other suitable and durable paint shall be used.

2.2.1.1.2.3 Placing cross-sections

When the contractor is not satisfied with the submitted cross-sections from the main design, he
has a right to resurvey individual cross-sections perpendicular to the road axis, by levelling or
tacheometrically.

On fills and cut slopes, construction profiles shall be placed at inclinations as directed by drawn
cross-sections. The section of the slopes with the ground shall be determined by calculation, taking
account of the prescribed changes of slope inclinations.

The profiles (sections) shall be placed throughout the period of fill and/or cut construction, and
shall be extended simultaneously with the work progress.

As a rule, construction profiles shall be made of battens of 2.5/5 cm, and stakes of 5/5 cm in
cross-section. In high fills or cuts they shall be spaced at 50 m maximum. The supervising engineer
has a right to order, as circumstances require, placing of additional intermediate construction
profiles.

At slope inclinations, the fill or cut line is considered without topsoil and rounding off at the bottom
or the top of the cut, or at the fill toe.

2.2.1.1.2.4 Setting out of structures

On the basis of data indicated in 2.2.1.1.4.1, the contractor shall set out all the structures
according to his opinion and need; however, he is obliged to submit in advance to the engineer a
setting out plan, which shall include al the required information according to 32.2.1.1.4.2 and
2.2.1.1.4.3. Placing cross-sections, protection of set out axis, and checking shall be carried out
logically in the same way as it applies to the road alignment setting out, yet adjusted to the needs
of a structure.

Setting out of a structure shall be double protected by means of cement concrete stakes placed on
each side of the structure. The setting out drawing for major structures shall comprise a calculation
of elements for checking the setting out in view of the layout, and for the pier construction
including cross-sections.

22.1.1.3 Quality of execution

The accuracy of measurements shall comply with the geodesic norms for individual types of
measurements, and with the required quality of individual works in accordance with the special
technical conditions.

When the supervision engineer establishes that the survey does not ensure execution of works in
compliance with the design, he may stop the survey works. The contractor is obliged either to take
necessary arrangements for more accurate survey, or to carry out such measurements as directed
by the engineer.

221.1.4 Quality control

Throughout the construction, the contractor shall check the set out alignment, and regularly renew
al the ground marking, irrespective of who has caused the damage. In case of design
modifications, the contractor is obliged to re-execute all the works indicated in 2.2.1.1.4.2. and
2.2.1.1.4.3. The contractor shall submit to the engineer all the information concerning setting out,
and the engineer shall have a right to use all the marking for his purpose. When the engineer
establishes by his own survey and checking the data that the survey performed by the contractor
does not correspond, he is entitled to order all the survey works from an independent testing
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institution against contractor’s account on the basis of actual expenses.
22115 Measurement and taking over of works

2.2.1.1.5.1 Measurement

The survey works shall be measured as follows:
- setting out in kilometres of the road alignment set out
- placing profiles in pieces of both-sided placed profiles.

2.2.1.1.5.2 Taking over

On completion of works and prior to technical inspection, the contractor shall submit to the
client/engineer the technical documents, i.e. the as-built design, of the set out and constructed
road and/or bridge/structure in three copies. These documents shall also include the information
on turning points and benchmarks according to 2.2.1.1.4.1. A record of taking over shall be made.

Prior to the technical inspection, the contractor shall repeatedly set out the axis or the edge of the
carriageway, and mark the construction profiles with a durable paint.

22116 Final account of works

The works executed shall be accounted on the basis of unit prices or lump sum prices in
compliance with the contractual priced bill of quantities. The unit prices comprise all the work
described in this section, including all the materials as well as external and internal transportations.
The prices also comprehend all the additional measurements and setting out, including
measurements at borrow pits and other similar cases, necessary to carry out the works. The
contractor has no right to claim any extra payment for such works. The bases for a lump sum
account shall be determined taking account of the percentage of the value of contractual works
executed.

The price also includes the following:
- working out the technical documents (as-built design) of the set out and constructed road

and/or bridge/structure; these documents shall be submitted to the client/engineer before
or on the claim for the technical inspection of the road/structure/bridge;

- setting out of the axis or the edge of the carriageway, and

- marking construction profiles on the pavement surface.

In case that the contractor has performed inaccurate survey and provided unsuitable date, the
client may order the survey works and checking the data from an independent testing institution
against contractor’s account.
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2.2.1.2 CLEARING OF CONSTRUCTION SITE

22121 Description
The clearing of construction site comprises the following:
- removal of shrubbery, trees, branches, and stumps,
- removal of traffic signs and equipment,
- demolishing and removal of pavement structures,
- demolishing and removal of structures.

2.2.1.2.1.1 Removal of shrubbery, trees, branches, and stumps
This work includes the following:
- felling and removal of shrubbery and trees,
- removal of branches of previously felled trees,
- removal of existing stumps as well as of those of newly felled trees,

- clearing or unearthing of surfaces including felling the shrubbery, trees, and branches, as
well as digging out stumps and roots, separating stumps from the topsoil, removal of
organic material, which could remain upon removal of shrubbery, trees, and branches, and
transportation of all the abovementioned stuff to the appointed deposit areas out of the
road alignment.

Areas to be cleared and/or unearthed shall be indicated in drawings, or specified by the engineer
prior to commencement of the works.
2.2.1.2.1.2 Removal of traffic signs and equipment
This work includes the following:

- unearthing, dismantling, and displacement of traffic signs and informational boards,

- unearthing and dismantling of safety barriers and protective fences,

- unearthing and dismantling of delineators,

- removal of guard rails.
Traffic equipment intended for repeated use shall be indicated in the drawings. However, the
engineer can also direct its repeated use.
2.2.1.2.1.3 Demolishing and removal of pavement structures
This work include the following:

- demolishing and removal of carriageway surfacing,

- milling, removal, and transportation of surfacing,

- cutting asphalt layers,

- demolishing and removal of kerbs.
All the works within the scope of demolition and removal of existing pavement structures shall be
indicated in detail in the drawings. The engineer shall approve any deviation from the design.
2.2.1.2.1.4 Demolishing and removal of structures
This work includes the following:

- demolition and removal of culverts, sewage system, and shafts,

- demolition and removal of bridges,

- demolition and removal of buildings and walls.

Within the scope of demolition and removal all the structures shall be comprehended that could
obstruct the works no matter how.

These works do not comprise removal of different installations in use such as high-voltage and
low-voltage power cables, telecommunication installations, water supply, gas mains, and services
to be displaced; however, those parts of the mentioned installations and services are included,
which are considered as foundations or structural elements of massive material, that will be
demolished after the mentioned installations and services are displaced.
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22122 Method of execution

2.2.1.2.2.1 Removal of shrubbery, trees, branches, and stumps

Shrubbery, trees, branches, and stumps shall be removed from all the areas indicated in drawings,
and also from the individual places directed by the engineer (for individual tress and stumps).

The engineer has a right to appoint individual trees, which must remain untouched and
undamaged. To prevent any damage to the trees appointed to stay at their places, other trees
shall be felled very carefully. Where any damage to structures, other trees, or property has to be
prevented, or when hazard is to be reduced or disturbance of property prevented, the trees shall
be carefully felled from the top downwards.

All the stumps and roots shall be removed from the surfaces where excavation works for a new
road alignment are planned, except from confined surfaces on slopes where they may be cut at
the ground level. Stumps and roots shall be removed before the excavation of topsoil, turf, and/or
fertile soil commences.

On the foundation soil surfaces from which layers of low bearing capacity have to be removed, or
which are intended to be compacted, it is required to remove all the stumps and roots up to a
depth of at least 20 cm below the foundation soil formation and/or at least 50 cm below the
substructure formation.

When soils of low bearing capacity (of light-kneadable to viscid consistency) are excavated, roots
and stumps shall be generally removed simultaneously with the soil excavation.

2.2.1.2.2.2 Other removals

Removals described in 2.2.1.2.1.2 to 2.2.1.2.1.4 shall be carried through from all the areas where
clearing id required due to intended construction works, or due to aesthetical arrangement of the
immediate road surroundings.

Traffic equipment shall be so unearthed and dismantled as to prevent damage to all the
components, and to enable their repeated use. For this purpose, prior to dismantling, it shall be
established in agreement with the engineer, which components need to be stored and protected
from decaying, and which ones may be removed and cast off. The engineer shall appoint the
location for storing the dismantled traffic equipment and signs, whilst the contractor shall store
temporarily the dismantled components in his own storehouses being accessible to vehicles until
they are taken over by the engineer. The latter shall appoint the date of taking over.

All the works related to demolishing and removal of pavement and different structures shall be so
carried out as to ensure the smallest possible damage to adjoining structures, vegetation, and
remaining roadway, and that the area of demolishing works shall be suitably functional for
purposes foreseen by the design or directed by the engineer.

Removal of kerbs, demolition of bridges, buildings, and similar obstacles must be executed in such
a way that those obstacles will be completely removed, that they will not represent any hindrance
to proper work accomplishment, and that they will not affect the aesthetic appearance of both
road and surroundings adversely. The contractor shall pay attention to preserve without any
damage the components that are planned to be reused.

Parts of different services and installations to be displaced due to the road construction (such as
foundations or massive structural members), and which cannot be dismantled or cut off, shall be
removed in the same way as other installations within the scope of the site clearing.

The contractor shall select the method of demolishing and removing, taking account of all the
regulations dealing with safety at work, and preventing any damage to and disturbance of other
properties. The contractor is responsible for any damage due to the construction works.

The contractor has no right to claim any extra payment for such material. If the latter is suitable to
contractual works, it can be reused.
22123 Measurement and taking over of works

2.2.1.2.3.1 Measurement

The removal of shrubbery, trees, branches, and stumps of existing and newly felled trees,
including all the works indicated in 2.2.1.2.1.1 and 2.2.1.2.4.1, is assessed according to the work
actually performed.
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The extent of other removals mentioned in 2.2.1.2.1.2 to 2.2.1.2.1.4, and in 2.2.1.2.4.2, shall be
measured according to the work and quantity actually carried out, as well as to the corresponding
unit.

2.2.1.2.3.2 Taking over

The executed works shall be taken over in compliance with the provisions of the general technical
conditions, and of these special technical conditions.

22124 Final account of works

All the quantities specified in 2.2.1.2.7.1 shall be accounted and paid according to unit prices
indicated in the contractual priced bill of quantities.

A unit price represents a full compensation for all the working procedures indicated in 2.2.1.2.1
and 2.2.1.2.4, and/or necessary for a complete accomplishment of the works.

The work indicated in 2.2.1.2.4.1, 5th paragraph, shall be accounted in case of an excavation of
soils of low bearing capacity.
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2.2.1.3 OTHER PREPARATORY WORKS

22131 Description

Other preparatory works comprise the following:
- traffic restriction,
- preparatory works for structures,
- reimbursements.

2.2.1.3.1.1 Traffic restriction

A public road contractor shall acquire in due time a permit by the relevant authority for all the
works that might cause traffic restrictions.

To protect the traffic and the site during construction works, partial or complete traffic diversion or
closure shall be carried out.
2.2.1.3.1.2 Preparatory works for structures
These works include particularly different provisional measures such as:
- placing temporary movable or fixed scaffoldings and structures,
- placing provisional fences,
- construction pit protection,
- provisional displacement of different installations/services.
The contractor shall execute all the works indicated in compliance with the design, and to acquire
for these works a permit issued by the relevant authority or directorate.
2.2.1.3.1.3 Reimbursements

Reimbursements related to the construction works on national roads result particularly from the
following:

- excessive use of municipal roads, and

- impediments, i.e. speed reductions and standstills in railway traffic.
For the works causing the abovementioned occurrences the contractor shall acquire a permit
issued by the relevant authority or directorate.
22132  Method of execution

2.2.1.3.2.1 Traffic restriction

Any traffic restriction on a public road shall be carried through in compliance with the Law of road
traffic safety.

Site protection during construction works can be performed by a complete or a half traffic closure;
in such cases the traffic shall be controlled by traffic lights or, exceptionally, manually.

Both type and location of a traffic closure shall be presented in detail by the traffic arrangement
design; the closure shall be controlled throughout the works; as circumstances require, it shall also
be supplemented or improved.

As soon as the traffic restriction becomes superfluous for the construction site protection, the
contractor shall remove all the equipment that has been placed to restrict the traffic.

When traffic restriction is indispensable on a public road, it shall be executed to the smallest
possible extent and to the shorter possible and professionally justified duration.

2.2.1.3.2.2 Preparatory works for structures

Within the scope of preparatory works for a structure, the contractor is obliged to arrange all the
temporary diversions, bridging, stream diversions, as well as traffic protection below and at the
structure, necessary for an undisturbed and safe execution of construction works, and traffic
safety. All the works indicated shall be carried out in compliance with the design.

For all the provisional structures needed to build a bridge, the drawings shall be adjusted to the
particularities of an individual structure.

The construction pit shall be sufficiently protected throughout the bridge construction to ensure a
safe work. By pumping out the water it shall be made possible to execute all the required works in
a dry construction pit.
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All the temporary scaffoldings required to perform preparatory works within the scope of bridge
construction shall be built of suitable materials to ensure the required stability and safety of such
scaffolding throughout its use.

Where a provisional displacement of a power cable is indispensable within the scope of the bridge
construction preparatory works, it shall be so carried through as to ensure an undisturbed electric
energy supply throughout the preparatory works. An undisturbed supply shall also be ensured
during provisional displacements of all other public utilities such as PTT cable, water main, sewage
system, hot water conduit, gas main, and optical cable. All the required displacements within the
scope of preparatory works for structures shall be carried out in accordance with the corresponding
drawings. The planned permanent rearrangement shall be taken into account to the greatest
possible extent.

2.2.1.3.2.3 Reimbursements

The contractor shall provide an adequate reimbursement on the basis of an objective evaluation of
damage to existing roads due to loads imposed by heavy vehicles performing transport for the
needs of construction works.

Suitable reimbursement shall also be ensured for all impediments (such as speed reductions and
standstills) in railway traffic, when these result from the national road construction.

2.2.1.3.3 Quality of execution

All the preparatory works described in this chapter shall be executed in compliance with the quality
requirements indicated in corresponding design documents, and in these special technical
conditions, as well as in accordance with engineer’s instructions.

In case that the supervising engineer finds out that the preparatory works indicated in 2.2.1.3.4.2
does not meet the quality requirements as directed by design documents, he is entitled to stop the
works and to direct making good of the deficiencies established.

22134 Measurement and taking over of works

2.2.1.3.4.1 Measurement

The extent of preparatory works mentioned in this chapter shall be specified in detail by the
design. The engineer shall find out whether the intended works have actually been executed, or he
shall determine the extent of the work actually carried out.

2.2.1.3.4.2 Taking over

Works performed to the extent indicated in 2.2.1.3.7.1 shall be taken over by the engineer in
compliance with the provisions of these general and special technical conditions.

2.2.1.3.5  Final account of works

All the executed works indicated in 2.2.1.3.7.1, and taken over in compliance with 2.2.1.3.7.2, shall
be accounted and paid according to the unit prices indicated in the contractual priced bill of
guantities. Eventual additional works shall be accounted in accordance with the provisions of
general technical (2.2.3.1.6.3).
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2.2.1.4 PREPARATORY WORKS FOR STRUCTURAL REPAIR

22141 Description
Preparatory works for structural repair comprise particularly the following:

- removal of precast members,

- demolition of monolithic members,

- removal of cement concrete and mortar,

- removal of expansion joint components,

- cutting of cement concrete,

- boring holes into cement concrete,

- removal of damaged parts and installations.
All the damaged surfaces of a structure that need to be repaired shall be precisely defined in the
design documents, or shall be directed by the engineer on the basis of the actual condition of the
structure prior to commencement of the works.

The unit price of the preparatory works mentioned above shall include all the activities required for
a complete accomplishment of contractual obligations.

2.2.1.4.2 Method of execution

A detailed method of execution of abovementioned preparatory works for structural repair shall be
defined in the design documents. In case that the engineer establishes some deviations of the
actual conditions of the damaged structure from the foreseen ones, he has a right to direct a
modification of the method, however within the scope of contractual provisions.

All the preparatory works for structural repair shall be so carried out as to ensure safety at work
and to prevent damage to adjacent unaffected structural surfaces or to the environment.

Precast structural members and expansion joint components, which are not damaged, shall be so
removed as to prevent damage to those elements, and to enable their reuse.

To demolish monolithic structural members, and to remove affected concrete, machine operations
shall be introduced to the greatest possible extent. The engineer is entitled to modify the planned
method and extent within the contractual priced bill of quantities, if he ascertains that the foreseen
purpose would not be achieved by means of the planned method.

Where structural repair requires uncovering of reinforcement, the sound rebar cross-section must
not be damaged.

Mortar shall be removed from joints of stone and brick walls to such an extent as to enable a
required adhesion of the newly applied mortar to the cleaned stone or brick within the joint.

To cut non-reinforced or reinforced concrete and stone, suitable machine equipment (e.g. diamond
saw or cord) shall be used enabling an accurate execution of the planned intervention. This shall
be taken into account in boring holes as well.

Also all other required removals of elements of an existing bridge, such as arches, dewatering
equipment, waterproofing, shall be carried out thoroughly and to the planned extent.

2.2.1.4.3 Quality of execution

All the preparatory works for structural repair indicated in 2.2.1.4.1 shall be executed in
compliance with quality requirements, and shall be harmonized with regulations, with provisions
and requirements of design documents, as well as in compliance with these technical conditions,
and engineer’s instructions.

The contractor is obliged to draw engineer’s attention to all the problems occurring on execution of
the aforementioned preparatory works, and affecting the quality of the works performed. When
the contractor fails to draw engineer’s attention to such problems, he takes all the responsibility
and all the costs of an eventual repair.

22144  Quality control

The supervising engineer shall verify, whether the quality of the works performed complies with
the provisions of the design. When the engineer ascertains that the preparatory works described in
2.2.1.4.1 have not been carried through in accordance with the design, he is entitled to stop the
works and to request making good of defects established.
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22145 Measurement and taking over of works

Executed works shall be measured according to units indicated in the contractual priced bill of
quantities. and in compliance with the item 2.1.6.1 of general technical conditions.

The extent of all the works performed shall generally comply with the planned extent of works.
Taking over of preparatory works executed for structural repair shall be carried out in accordance
with item 2.1.6.2 of general technical conditions.

2.2.1.4.6  Final account of works

The executed preparatory works shall be accounted and paid according to unit prices indicated in
the contractual priced bill of quantities. All the additional works approved by the engineer shall be
accounted in compliance with provisions of item 2.1.6.3 of the general technical conditions.
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2.2.1.5 GEOTECHNICAL CONTROL OF TUNNEL CONSTRUCTION

Geotechnical control of tunnel construction, which is described in detail in clause 2.2.9 of these
technical conditions, comprises the following:

2.21.5.1 General:

scope
description of instruments to perform geotechnical measurements
documentation

2.2.1.5.2 Materials:

benchmarks

anchors to measure convergence
prisms or reflection targets
theodolite

accurate tape measure
extensometer in the borehole
inclinometer

measuring anchors

2.2.1.5.3 Execution:

general requirements
reading, drawing, interpretation
geological control and map work.

2.2.1.5.4 Measurement and Payment

In addition to requirements indicated in 2.2.8 of the technical conditions, the following conditions
shall be considered for anchors for measuring convergence in the geotechnical control of the
tunnel construction:

an anchor for measuring convergence in the primary lining shall be manufactured of
galvanized ribbed steel bar with a thread at the anchor head, onto which a tape measure
or a measuring target will be fixed; the anchor diameter shall amount to at least 20 mm,
and the anchor itself shall be firmly fixed to either rock or shot cement concrete. The
measuring part of the anchor shall be protected from mechanical damage, and covered
with a protective cap, which shall be clearly visible in the tunnel.

an anchor for measuring convergence in the secondary lining shall be 20 cm long and
made of a ribbed stainless steel bar, having a thread at the anchor head, onto which a
tape measure or a measuring target shall be fixed; the anchor diameter shall amount to at
least 20 mm, and the anchor itself shall be firmly fixed to the inner cement concrete lining.
The measuring part of the anchor shall be protected from mechanical damage, and
covered with a protective cap, which shall be clearly visible in the tunnel.

Besides the costs indicated in the technical conditions for the geotechnical control of tunnel
construction, the unit prices should also include the following costs:

for the execution of initial measurements (zero measurement)

for difficulties due to excavation works

for all the obstacles due to progress of construction works

for purchasing and maintaining all the auxiliary means to carry out measurements, such as
lighting, ladders, lifts, etc.

for maintenance of measuring anchors as measuring targets, and their protection

for maintenance of free lines of sight between standing-points and measuring profiles

for establishing and securing fixed surveying reference points (benchmarks) both inside
and outside the tunnel.

Boring works required for inserting anchors to measure convergences shall be taken into account
in the price of placing convergence anchors, whereas boring works for placing extensometers shall
be included in the price for the individual item.
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2.2.1.6 PREPARATORY WORKS. - BILL OF WORKS

2216.1 Survey works
ltem Unit  Description of work:

11111 km  Renewal and protection of set out alignment axis of motorway and expressways on plain
ground

11112 km  Renewal and protection of set out alignment axis of motorway and expressways on hilly
ground

11113 km Renewal and protection of set out alignment axis of motorway and expressways on
mountainous ground

11121 km Renewal and protection of set out alignment axis of other public roads on plain ground

11122 km  Renewal and protection of set out alignment axis of other public roads on hilly ground

11123 km  Renewal and protection of set out alignment axis of other public roads on mountainous
ground

11 211 pc Placing and protection of cross-section of motorway and expressway on plain ground

11212 pc Placing and protection of cross-section of motorway and expressway on hilly ground

11 213 pc Placing and protection of cross-section of motorway and expressway on mountainous
ground

11 221 pc Placing and protection of cross-section of other public roads on plain ground

11 222 pc Placing and protection of cross-section of other public roads on hilly ground

11 223 pc Placing and protection of cross-section of other public roads on mountainous ground

11 311 pc Placing and protection of profiles for setting out a structure of an area up to 50 m?

11 312 pc Placmg and protectlon of profiles for setting out a structure of an area between
51 m?and 100 m?

11 313 pc Placmg and protection of profiles for setting out a structure of an area above
100 m

11 321 pc Determination and checking sntuatlons heights, and directions for construction of a
structure of an area up to 200 m?

11 322 pc Determination and checking S|tuat|ons helghts and directions for construction of a
structure of an area between 201 m2*™ 500 m?

11 323 pc Determination and checking S|tuat|ons heights, and directions for construction of a
structure of an area above 500 m?

11 331 pc Placing and protection of cross-section for noise barrier

11 411 km  Repeated setting out and protection of set out alignment of motorway and expressway
during the works

11412 km  Repeated setting out and protection of set out alignment of other public roads during the
works

11421 km  Renewal and protection of set out alignment of motorway or expressway — final setting
out

11422 km  Renewal and protection of set out alignment of other public works — final setting out

11 511 pc Setting out as well as providing and checking heights and directions for repair and
rehabilitation works of a structure of an area up to 200 m?

11 5612 pc Setting out as well as providing and checking heights and dlrectlons for repalr and
rehabilitation works of a structure of an area between 201 m? and 500 m?

11 513 pc Setting out as well as providing and checking heights and dlrectlons for repair and

rehabilitation works of a structure of an area above 500 m?
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ltem Unit  Description of work:

11611 pc Survey of heights of existing vertical alignment of asphalt on bridge and access ramps in
three points of cross-section (cross-sections spaced at 5 m)

11 621 pc Survey of heights of cement concrete of existing bridge carriageway slab (after removal
of asphalt layer and waterproofing) in three points of cross-section (cross-sections
spaced at 5 m)

11 631 pc Survey of height and position of the reference point (benchmark) on ground/bridge
(within the scope of monitoring of movements)

11 641 pc Placing profiles and providing heights of bridge carriageway slab (profiles spaced at 5
m)
221.6.2 Clearing of construction site

2.2.1.6.2.1 Removal of shrubbery, trees, branches, and stumps

ltem Unit Description of work
12 111 m?  Removal of shrubbery from sparsely vegetated surface — manually
12112 m®  Removal of shrubbery from sparsely vegetated surface — with machines
12121 m®  Removal of shrubbery from densely vegetated surface — manually
12122 m®  Removal of shrubbery from densely vegetated surface — with machines
12131 m®  Removal of shrubbery and a tree of trunk of diameter up to 10 cm, and
branches from sparsely vegetated surface — manually
12132 m®  Removal of shrubbery and a tree of trunk of diameter up to 10 cm, and

branches from sparsely vegetated surface — with machines

12 141 m?  Removal of shrubbery and a tree of trunk of diameter up to 10 cm, and
branches from densely vegetated surface — manually
12 142 m®  Removal of shrubbery and a tree of trunk of diameter up to 10 cm, and

branches from densely vegetated surface — with machines

12 151 pc Felling and removal of a tree of trunk of diameter between 11 cm and 30 cm,
and removal of branches

12152 pc Felling and removal of a tree of trunk of diameter between 31 cm and 50 cm,
and removal of branches

12 153 pc Felling and removal of a tree of trunk of diameter above 50 cm, and removal

of branches

12 161 pc Removal of a stump of diameter between 11 cm and 30 cm, including
transportation to deposit area

12 162 pc Removal of a stump of diameter between 31 cm and 50 cm, including
transportation to deposit area

12 163 pc Removal of a stump of diameter above 50 cm, including transportation to

deposit area

12 171 pc  Removal of a stump of diameter between 11 cm and 30 cm, including
processing

12172 pc  Removal of a stump of diameter between 31 cm and 50 cm, including
processing

12173 pc Removal of a stump of diameter between above 50 cm, including processing
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ltem

Unit

Description of work

12 181

hr

Removal of branches of preliminarily felled trees

2.2.1.6.2.2 Removal of traffic signs and equipment

Item Unit Description of work
12 211 pc Dismantling of traffic sign on one socle
12 212 pc  Dismantling of traffic sign on two socles
12 221 pc Dismantling of informational board of an area up to 1 m?
12 222 pc  Dismantling of informational board of an area between 1.1 m*and 3 m?
12 223 pc Dismantling of informational board of an area above 3 m?
12 231 m'  Dismantling of steel safety barrier
12 232 m'’ Dismantling of wooden safety barrier
12 233 m'’ Dismantling of cement concrete safety barrier (New Jersey)
12 234 m'’ Dismantling of .........cccccvvvveeeen. safety barrier
12 241 m? Dismantling of metal noise barrier
12 242 m? Dismantling of wooden noise barrier
12 243 m?  Dismantling of cement concrete noise barrier
12 244 m? Dismantling of transparent noise barrier
12 245 m? Dismantling of ............ccccoe. noise barrier
12 251 m'  Dismantling of protective fence of height up to 1 m
12 252 m’ Dismantling of protective fence of height between 1.1 mand 1.5 m
12 253 m'’ Dismantling of protective fence of height between 1.6 m and 2 m
12 254 m'’ Dismantling of protective fence of height above 2 m
12 261 pc  Dismantling of plastic delineator
12 262 pc Dismantling of stone delineator
12 263 pc Dismantling of cement concrete delineator
12 264 pc Dismantling of ..........cccccee. delineator
12 271 pc Displacement of traffic sign
12 272 pc Displacement of informational board
12 281 m®  Demolition and removal of guard rail made of wire mesh
12 282 m?  Demolition and removal of guard rail made of wooden elements
12 283 m®  Demolition and removal of guard rail made of steel elements
12 284 m®  Demolition and removal of guard rail made of cement concrete elements
12 285 m®  Demolition and removal of guard rail made of brick or hollow tile
12 286 m?  Demolition and removal of guard rail made of .....................
12 291 pc Dismantling of pillars for meteorological equipment on the structure
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2.2.1.6.2.3 Demolition and removal of pavement structures

Item Unit  Description of work

12 311 m®  Demolition and removal of macadam carriageway in a thickness up to 20 cm
12 312 m?  Demolition and removal of macadam carriageway in a thickness above 20 cm

12 321 m®  Demolition and removal of asphalt surfacing in a thickness up to 5 cm

12 322 m?  Demolition and removal of asphalt surfacing in a thickness between 6 cm and
10 cm

12 323 m?  Demolition and removal of asphalt surfacing in a thickness above 10 cm

12 331 m®  Demolition and removal of cement concrete surfacing in a thickness up to 15
cm

12 332 m?  Demolition and removal of cement concrete surfacing in a thickness between
16 cm and 22 cm

12 333 m?  Demolition and removal of cement concrete surfacing in a thickness above 22
cm

12 341 m®  Demolition and removal of carriageway paved with cubes of side up to 8 cm

12 342 m®  Demolition and removal of carriageway paved with cubes of side between 9 cm
and 12cm

12 343 m?  Demolition and removal of carriageway paved with cubes of side between 13
cmand 18 cm

12 344 m®  Demolition and removal of carriageway paved with cubes of side above 18 cm

12 351 m®  Demolition and removal of unbound pavement made of quarry stone, paving
stones, and slabs in a thickness up to 12 cm

12 352 m?  Demolition and removal of unbound pavement made of quarry stone, paving
stones, and slabs in a thickness between 13 cm and 18 cm

12 353 m®  Demolition and removal of unbound pavement made of quarry stone, paving
stones, and slabs in a thickness above 18 cm

12 361 m®  Demolition and removal of bound pavement in a thickness up to 12 cm

12 362 m?  Demolition and removal of bound pavement in a thickness between 13 cm and
18 cm

12 363 m?  Demolition and removal of bound pavement in a thickness above 18 cm

12 371 m? Milling and removal of asphalt surfacing in a thickness up to 3 cm

12 372 m? Milling and removal of asphalt surfacing in a thickness between 4 and 7 cm
12 373 m?® Milling and removal of asphalt surfacing in a thickness between 8 and 10 cm
12 374 Milling and removal of asphalt surfacing in a thickness above 10 cm

12 381 m'’ Cutting asphalt layer with floor diamond saw in a thickness up to 5 cm
12 382 m'  Cutting asphalt layer with floor diamond saw in a thickness between 6 cm and

10 cm

12 383 m'  Cutting asphalt layer with floor diamond saw in a thickness between 11 cm and
15 cm

12 384 m'’ Cutting asphalt layer with floor diamond saw in a thickness between 16 cm and
20 cm

12 385 m'’ Cutting asphalt layer with floor diamond saw in a thickness above 20 cm

12 391 m'  Demolition and removal of cement concrete kerb
12392 m' Demolition and removal of stone kerb

12 393 m'  Demolition and removal of kerb made of stone cubes
12 394 m'  Demolition and removal of asphalt kerb
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2.2.1.6.2.4 Demolition and removal of structures

ltem Unit Description of work

12 411 m'  Demolition and removal of culvert of diameter up to 60 cm

12412 m'  Demolition and removal of culvert of diameter between 61 cm and 100 cm

12 413 m'  Demolition and removal of culvert of diameter above 100 cm

12 415 m'  Demolition and removal of parabolic culvert of height up to 80 cm

12 416 m'  Demolition and removal of parabolic culvert of height between 81 cm and 120
cm

12 417 m'  Demolition and removal of parabolic culvert of height between 121 cm and
200 cm

12 418 m'  Demolition and removal of parabolic culvert of height above 200 cm

12 421 m'  Demolition and removal of sewage system of diameter up to 40 cm

12 422 m'  Demolition and removal of sewage system of diameter between 41 cm and
80 cm

12 423 m'  Demolition and removal of sewage system of diameter between 81 cm and
120 cm

12 424 m'  Demolition and removal of sewage system of diameter above 120 cm

12 431 pc  Demolition and removal of shaft of side/diameter up to 60 cm

12432 pc  Demolition and removal of shaft of side/diameter between 61 cm and 100 cm

12 433 pc  Demolition and removal of shaft of side/diameter above 100 cm

12 441 m?  Demolition and removal of slab-top culvert made of cement concrete, of span
upto3m

12 442 m®  Demolition and removal of slab-top culvert made of cement concrete, of span
above 3m

12 451 m?  Demolition and removal of reinforced cement concrete bridge of span above
5m

12 452 m?  Demolition and removal of wooden bridge of span above 5 m

12 453 m®  Demolition and removal of stone bridge of span above 5 m

12 454 m®  Demolition and removal of steel bridge of span above 5 m

12 455 m?  Demolition and removal of composite steel-concrete bridge of span above 5
m

12 456 m?  Demolition and removal of ..........c.ccocvvereun... bridge of span above 5 m

12 461 m?  Demolition and removal of prefabricated structure — shed

12 462 m?  Demolition and removal of prefabricated structure — corn rack

12 463 m?  Demolition and removal of prefabricated structure — barrack

12 471 m®  Demolition and removal of brick wall in lime mortar

12472 m®  Demolition and removal of brick wall in cement mortar

12473 m®  Demolition and removal of stone wall in dry mortar

12 474 m®  Demolition and removal of stone wall in cement-lime mortar

12 475 m®  Demolition and removal of stone wall in cement mortar

12476 m®  Demolition and removal of cement concrete wall

12 477 m®  Demolition and removal of reinforced cement concrete wall

12 481 m?  Demolition and removal of building — wooden

12 482 m®  Demolition and removal of building — of brick, of height up to 10 m

12 483 m?  Demolition and removal of building — of brick, of height above 10 m

12 484 m?  Demolition and removal of building — of stone

12 485 m?  Demolition and removal of building—of ..........cccccnnnnns

12 488 pc  Demolition and removal of building — sacral monument
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ltem Unit Description of work
12 489 pc  Demolition and removal of building — chapel
12 491 m®  Demolition and removal of stone cribwork
12 492 m®  Demolition and removal of gabion
12 493 m®  Demolition and removal of packed rockfill
221.6.3 Other preparatory works

2.2.1.6.3.1 Traffic restrictions

Item Unit  Description of work

13111 day Protection of site during construction by half traffic closure and traffic light
control

13112 day Protection of site during construction by half traffic closure and manual
control

13113 day Protection of site during construction by complete traffic closure

13 121 day Protection of site during construction in railway traffic area by periodical traffic
closure in compliance with traffic regulations

13131 day Placing, control, and removal of one-day traffic closure of type »A« or »Bx,
according to reviewed and approved traffic arrangement design

13 132 day Placing, control, and removal of traffic closure of type »A« or »B« in duration
of up to 10 days, according to reviewed and approved traffic arrangement
design

13133 day Placing, control, and removal of traffic closure of type »A« or »B« in duration
of more than 10 days, according to reviewed and approved traffic
arrangement design

13134 day Placing, control, and removal of traffic closure of type »C« in duration of up to
10 days, according to reviewed and approved traffic arrangement design

13135 day Placing, control, and removal of traffic closure of type »C« in duration of more
than 10 days, according to reviewed and approved traffic arrangement
design

13 141 day Traffic arrangement and diversion on one traffic lane by means of traffic lights

and corresponding horizontal and vertical signs, according to reviewed and
approved traffic arrangement design

2.2.1.6.3.2 Preparatory works for structures

ltem Unit Description of work

13 211 KM  Preparatory works

13 221 pc Arrangement of temporary bypass during construction according to design

13 222 pc  Arrangement of temporary bridging natural obstacle according to design

13 223 pc  Arrangement of temporary diversion of water stream according to design

13 224 pc Arrangement of temporary artificial island for working field according to
design

13 225 m®  Arrangement of temporary traffic protection under bridge with fixed
scaffolding of clear height of 4.75 m

13 226 m'  Arrangement of temporary barrier of height of 1.5 m to protect the traffic on

parallel traffic lane during removal of carriageway slab cement concrete
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ltem Unit Description of work

13 231 pc  Execution of all provisional structures for free cantilevering method

13 232 pc  Execution of all provisional structures for incremental launching method

13 233 pc Execution of all provisional structures for construction on fixed falsework

13 234 pc  Execution of all provisional structures for .............c............ construction
method

13 241 pc Protection of construction pit with sheet piles during construction

13 242 pc Protection of construction pit with piles according to Jet Grouting system
during construction

13 243 pc Protection of construction pit with piles/pile wall during

13 244 pc  Protection of construction pit with ...................... during construction

13 251 hr  Pumping water to protect construction pit, up to 5 I/s

13 252 hr  Pumping water to protect construction pit, between to 6 I/'s and 15 I/s

13 253 hr  Pumping water to protect construction pit, above 15 I/s

13 261 m®  Movable scaffolding for works on lower side of superstructure, scaffolding
height up to 5.0 m

13 262 m®  Movable scaffolding for works on lower side of superstructure, scaffolding
height between 5.1 m and 10.0 m

13 263 m®  Movable scaffolding for works on lower side of superstructure, scaffolding
height between 10.1 m and 15.0 m

13 264 m®  Movable scaffolding for works on lower side of superstructure, scaffolding
height above 15.0 m

13 271 m?  Fixed scaffolding for works on lower side of superstructure, scaffolding height
upto 50m

13 272 m®  Fixed scaffolding for works on lower side of superstructure, scaffolding height
between 5.1 mand 10.0 m

13 273 m®  Fixed scaffolding for works on lower side of superstructure, scaffolding height
between 10.1 mand 15.0 m

13 274 m®  Movable scaffolding for works on lower side of superstructure, scaffolding
height above 15.0 m

13 281 m®  Fixed scaffolding for works on piers, scaffolding height up to 5.0 m

13 282 m®  Fixed scaffolding for works on piers, scaffolding height between 5.1 m and
10.0 m

13 283 m’  Fixed scaffolding for works on piers, scaffolding height between 10.1 m and
15.0m

13 284 m?  Fixed scaffolding for works on piers, scaffolding height between 15.1 m and
20.0 m

13 285 m?  Fixed scaffolding for works on piers, scaffolding height between 20.1 m and
30.0m

13 286 m®  Fixed scaffolding for works on piers, scaffolding height between 30.1 m and
40.0 m

13 287 m®  Fixed scaffolding for works on piers, scaffolding height above 40.0 m

13 291 m'’ Temporary displacement of low voltage power cable installations in bridge
area

13292 m'’ Temporary displacement of high voltage power cable installations in bridge
area

13 293 m'’ Temporary displacement of PTT cable installation in bridge area
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ltem Unit Description of work

13 294 m'’ Temporary displacement of water main of pipes of ............ mm in diameter in
bridge area

13 295 m'’ Temporary displacement of sewage system of pipes of ............ mm in
diameter in bridge area

13 296 m'’ Temporary displacement of hot water conduit of pipes of ............ mm in
diameter in bridge area

13 297 m'  Temporary displacement of low pressure gas main of pipes of ............ mm in
diameter in bridge area

13 298 m'’ Temporary displacement of high pressure gas main of pipes of ............ mm
in diameter in bridge area

13 299 m'’ Temporary displacement of optical cables in pipes of ............ mm in diameter

in bridge area

2.2.1.6.3.3 Reimbursements

ltem Unit Description of work

13 311 KM Reimbursement for use of municipal road during national road construction or
maintenance

13 312 KM  Reimbursement for excessive use of municipal road during national road
construction or maintenance

13 321 KM  Reimbursement for speed reduction of railway traffic during national road
construction or maintenance

13 322 KM  Reimbursement for closure of railway traffic during national road construction
or maintenance

13 331 hr  Standstill of tunnel excavation lasting 2-12 hours due to inadmissible
concentration of explosive gases

13 332 hr  Standstill of tunnel excavation lasting 12-24 hours due to inadmissible
concentration of explosive gases

13 333 hr  Standstill of tunnel excavation lasting more than 24 hours due to
inadmissible concentration of explosive gases

13 341 day Standstill of the complete tunnel construction due to force majeure, or
engineer's order, lasting more than 1 day

2.2.1.6.4  Preparatory works for structural repair
ltem Unit Description of work

14 111 m'  Removal of precast elements of walkway and edge beam of cross-section
area up to 0.20 m?

14 112 m'  Removal of precast elements of walkway and edge beam of cross-section
area between 0.21 m® and 0.30 m?

14 113 m'  Removal of precast elements of walkway and edge beam of cross-section
area between 0.31 m® and 0.40 m?

14 114 m'  Removal of precast elements of walkway and edge beam of cross-section
area between 0.41 m? and 0.50 m?

14 115 m'  Removal of precast elements of walkway and edge beam of cross-section
area above 0.50 m?

14 121 m'  Demolition of monolitihic cement concrete of walkway and edge beam of
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ltem Unit Description of work

cross-section area up to 0.20 m*

14 122 m'  Demolition of monolitihic cement concrete of walkway and edge beam of
cross-section area between 0.21 m® and 0.30 m?

14 123 m'  Demolition of monolitihic cement concrete of walkway and edge beam of
cross-section area between 0.31 m” and 0.40 m?

14 124 m'  Demolition of monolitihic cement concrete of walkway and edge beam of
cross-section area between 0.41 m? and 0.50 m?

14 125 m'  Demolition of monolitihic cement concrete of walkway and edge beam of
cross-section area above 0.50 m?

14 131 m'  Removal of mortar or cement concrete without uncovering reinforcement,
horizontal or inclined surface up to 20°, individual surface above 10 m?, depth
up to 10 mm

14 133 m'  Allowance for manual removal

14 134 m'  Allowance for machine removal by chiselling

14 135 m'  Allowance for machine removal with high-pressure water jet

14 136 m'  Allowance for machine removal with milling machine

14 137 m'  Allowance for inclined surface between 21°and 70°

14 138 m'  Allowance for inclined surface between 71°and 90°

14 139 m'  Allowance for overhead surface

14 140 m'  Allowance for individual area of removal of up to 0.05 m?

14 141 m'  Allowance for individual area of removal between 0.051 m?and 0.20 m?

14 142 m'  Allowance for individual area of removal between 0.21 m?and 1.00 m?

14 143 m'  Allowance for individual area of removal between 1.1 m?and 10 m?

14 144 m'  Allowance for individual area of removal above 10 m?

14 145 m'  Allowance for depth of removal up to 10 mm

14 146 m'  Allowance for depth of removal between 11 mm and 20 mm

14 147 m'  Allowance for depth of removal between 21 mm and 30 mm

14 148 m'  Allowance for depth of removal between 31 mm and 40 mm

14 149 m'  Allowance for depth of removal above 40 mm

14 151 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth up to 10 mm

14 152 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 11 mm
and 20 mm

14 153 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 21 mm
and 30 mm

14 154 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 31 mm
and 40 mm

14 155 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth above 40 mm

14 161 m®  Removal of cement concrete by chiselling, manually or with machines,
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ltem Unit Description of work
without uncovering reinforcement, horizontal or inclined sur‘face up to 20° to
horizontal, individual cross-section area between 0.051 m® and 0.20 m?,
depth up to 10 mm

14 162 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined sur‘face up to 20° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth between 11 mm and 20 mm

14 163 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined sur‘face up to 20° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth between 21 mm and 30 mm

14 164 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined sur‘face up to 20° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth between 31 mm and 40 mm

14 165 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined sur‘face up to 20° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth above 40 mm

14 171 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined surface up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
up to 10 mm

14172 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined surface up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 11 mm and 20 mm

14173 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined surface up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 21 mm and 30 mm

14 174 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined surface up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 31 mm and 40 mm

14 175 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or inclined surface up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
above 40 mm

14 181 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m? , depth
up to 10 mm

14 182 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m? , depth
between 11 mm and 20 mm

14 183 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m? , depth
between 21 mm and 30 mm

14 184 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m? , depth
between 31 mm and 40 mm

14 185 m®  Removal of cement concrete by chiselling, manually or with machines,
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ltem

Unit

Description of work

14 191

14 192

14 193

14 194

14 195

14 201

14 202

14 203

14 204

14 205

14 211

14 212

14 213

14 214

without uncovering reinforcement, horizontal or |ncI|ned surface up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m? , depth
above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area above 10.0 m? , depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 11
mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 21
mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area above 10.0 m? , depth between 31
mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, horizontal or mclmed surface up to 20° to
horizontal, individual cross-section area above 10.0 m? , depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area up to 0.05 m?, depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area up to 0.05 m?, depth between 11 mm
and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area up to 0.05 m?, depth between 21 mm
and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area up to 0.05 m?, depth between 31 mm
and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area up to 0.05 m?, depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.051 m? and 0.20 m?, depth
up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.051 m? and 0.20 m?, depth
between 11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.051 m? and 0.20 m?, depth
between 21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.051 m? and 0.20 m?, depth
between 31 mm and 40 mm
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14 215 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.051 m? and 0.20 m? , depth
above 40 mm

14 221 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.21 m? and 1.0 m? , depth up
to 10 mm

14 222 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 11 mm and 20 mm

14 223 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 21 mm and 30 mm

14 224 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 31 mm and 40 mm

14 225 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or inclined surface up to 20° to
vertical, individual cross-section area between 0.21 m? and 1.0 m? , depth
above 40 mm

14 231 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area between 1.1 m? and 10.0 m?, depth up
to 10 mm

14 232 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 11 mm and 20 mm

14 233 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 21 mm and 30 mm

14 234 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 31 mm and 40 mm

14 235 m®  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area between 1.1 m? and 10.0 m? , depth
above 40 mm

14 241 m?  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area above 10.0 m?, depth up to 10 mm

14 242 m’  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area above 10.0 m?, depth between 11 mm
and 20 mm

14 243 m’  Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncl|ned surface up to 20° to
vertical, individual cross-section area above 10.0 m?, depth between 21 mm
and 30 mm
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14 244

14 245

14 251

14 252

14 253

14 254

14 255

14 261

14 262

14 263

14 264

14 265

14 271

14 272

14 273

m

2

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncI|ned surface up to 20° to
vertical, individual cross-section area above 10.0 m? , depth between 31 mm
and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, vertical or |ncI|ned surface up to 20° to
vertical, individual cross-section area above 10.0 m? , depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, |ncl|ned surface by 20° to 70° to horizontal,
individual cross-section area up to 0.05 m? , depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, |ncl|ned surface by 20° to 70° to horizontal,
individual cross-section area up to 0.05 m?, depth between 11 mm and 20
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, |ncl|ned surface by 20° to 70° to horizontal,
individual cross-section area up to 0.05 m?, depth between 21 mm and 30
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, |ncl|ned surface by 20° to 70° to horizontal,
individual cross-section area up to 0.05 m? , depth between 31 mm and 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, |ncl|ned surface by 20° to 70° to horizontal,
individual cross-section area up to 0.05 m? , depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.051 m? and 0.20 m?, depth up to 10
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.051 m? and 0.20 m?, depth between
11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.051 m? and 0.20 m?, depth between
21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.051 m? and 0.20 m?, depth between
31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.051 m? and 0.20 m?, depth above 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.21 m? and 1.0 m?, depth up to 10
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.21 m? and 1.0 m?, depth between 11
mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
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14 274

14 275

14 281

14 282

14 283

14 284

14 285

14 291

14 292

14 293

14 294

14 295

14 301

14 302

individual cross-section area between 0.21 m* and 1.0 m?, depth between 21
mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.21 m? and 1.0 m? , depth between 31
mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 0.21 m? and 1.0 m? , depth above 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° 0 70° to horizontal,
individual cross-section area between 1.1 m? and 10.0 m? , depth up to 10
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 1.1 m* and 10.0 m?, depth between 11
mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 1.1 m* and 10.0 m?, depth between 21
mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 1.1 m? and 10.0 m? , depth between 31
mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area between 1.1 m? and 10.0 m? , depth above 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area above 10.0 m?, depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area above 10.0 m?, depth between 11 mm and 20
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area above 10.0 m?, depth between 21 mm and 20
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area above 10.0 m?, depth between 31 mm and 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, inclined surface by 20° to 70° to horizontal,
individual cross-section area above 10.0 m?, depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horlzontal orinclined by
20° to horizontal, individual cross-section area up to 0.05 m?, depth up to 10
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horlzontal orinclined by
20° to horizontal, individual cross-section area up to 0.05 m?, depth between
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14 303

14 304

14 305

14 311

14 312

14 313

14 314

14 315

14 321

14 322

14 323

14 324

14 325

14 331

m2

11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horlzontal or inclined by
20° to horizontal, individual cross-section area up to 0.05 m? , depth between
21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horlzontal or inclined by
20° to horizontal, individual cross-section area up to 0.05 m? , depth between
31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horlzontal or inclined by
20° to horizontal, individual cross-section area up to 0.05 m? , depth above 40
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 0.051 m? and 0.20
m?, depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 0.051 m? and 0.20
m?, depth between 11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 0.051 m? and 0.20
m?, depth between 21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 0.051 m? and 0.20
m?, depth between 31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 0.051 m? and 0.20
m?, depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, honzontal or surface by
20° to horizontal, individual cross-section area between 0.21 m? and 1.0 m?,
depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, honzontal or inclined by
20° to horizontal, individual cross-section area between 0.21 m? and 1.0 m?,
depth between 11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, honzontal or inclined by
20° to horizontal, individual cross-section area between 0.21 m? and 1.0 m?,
depth between 21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, honzontal or inclined by
20° to horizontal, individual cross-section area between 0.21 m? and 1.0 m?,
depth between 31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, honzontal or surface by
20° to horizontal, individual cross-section area between 0.21 m? and 1.0 m?,
depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
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14 332

14 333

14 334

14 335

14 341

14 342

14 343

14 344

14 345

14 351

14 352

14 353

14 354

14 361

20° to horizontal, individual cross-section area between 1.0 m* and 10.0 m?,
depth up to 10 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 1.0 m? and 10.0 m?,
depth between 11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 1.0 m? and 10.0 m?,
depth between 21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 1.0 m? and 10.0 m?,
depth between 31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area between 1.0 m? and 10.0 m?,
depth above 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area above 10.0 m?, depth up to 10
mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area above 10.0 m?, depth between
11 mm and 20 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area above 10.0 m?, depth between
21 mm and 30 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area above 10.0 m?, depth between
31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines,
without uncovering reinforcement, overhead surface, horizontal or inclined by
20° to horizontal, individual cross-section area above 10.0 m?, depth above
40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth up to 30 mm
Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 31 mm
and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 41 mm
and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area up to 0.05 m?, depth above 50

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined ug) to 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
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depth up to 30 mm

14 362 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth between 31 mm and 40 mm

14 363 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth between 41 mm and 50 mm

14 364 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth above 50 mm

14 371 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
up to 30 mm

14 372 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 31 mm and 40 mm

14 373 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 41 mm and 50 mm

14 374 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
above 50 mm

14 381 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
up to 30 mm

14 382 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 31 mm and 40 mm

14 383 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 41 mm and 50 mm

14 384 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
above 50 mm

14 391 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth up to 30 mm

14 392 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 31
mm and 40 mm

14 393 m’  Removal of cement concrete by chiselling, manually or with machines, with

uncovering reinforcement, horizontal surface or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 41
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14 394

14 401

14 402

14 403

14 404

14 411

14 412

14 413

14 414

14 421

14 422

14 423

14 424

14 431

m

2

mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, horizontal surface or |ncI|ned up to 20° to
horizontal, individual cross-section area above 10.0 m? , depth above 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area up to 0.05 m?, depth up to 30 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area up to 0.05 m?, depth between 31 mm and 40
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area up to 0.05 m?, depth between 41 mm and 50
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area up to 0.05 m?, depth above 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.051 m? and 0.20 m?, depth up to 30
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.051 m? and 0.20 m?, depth between
31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.051 m? and 0.20 m?, depth between
41 mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.051 m? and 0.20 m?, depth above 50
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.21 m? and 1.0 m? , depth up to 30
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.21 m? and 1.0 m?, depth between 31
mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.21 m? and 1.0 m?, depth between 41
mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or |ncI|ned up to 20° to vertical,
individual cross-section area between 0.21 m? and 1.0 m? , depth above 50
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area between 1.1 m? and 10.0 m? , depth up to 30
mm
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14 432

14 433

14 434

14 441

14 442

14 443

14 444

14 451

14 452

14 453

14 454

14 461

14 462

14 463

14 464

m

2

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area between 1.1 m? and 10.0 m?, depth between 31
mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area between 1.1 m? and 10.0 m?, depth between 41
mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area between 1.1 m? and 10.0 m? , depth above 50
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area above 10.0 m? , depth up to 30 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area above 10.0 m? , depth between 31 mm and 40
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area above 10.0 m? , depth between 41 mm and 50
mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, vertical surface or inclined up to 20° to vertical,
individual cross-section area above 10.0 m? , depth above 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area up to 0.05 m?, depth up to 30 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area up to 0.05 m?, depth between 31 mm
and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area up to 0.05 m?, depth between 41 mm
and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area up to 0.05 m?, depth above 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth up to 30 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth between 31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
depth between 41 mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.051 m* and 0.20 m?,
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depth above 50 mm

14 471 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
up to 30 mm

14 472 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 31 mm and 40 mm

14 473 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
between 41 mm and 50 mm

14 474 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m? , depth
above 50 mm

14 481 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
up to 30 mm

14 482 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 31 mm and 40 mm

14 483 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
between 41 mm and 50 mm

14 484 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
above 50 mm

14 491 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area above 10.0 m?, depth up to 30 mm

14 492 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area above 10.0 m?, depth between 31
mm and 40 mm

14 493 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area above 10.0 m?, depth between 41
mm and 50 mm

14 494 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, surface inclined between 20° and 70° to
horizontal, individual cross-section area above 10.0 m?, depth above 50 mm

14 501 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, honzontal or inclined by 20° to
horizontal, individual cross-section area up to 0.05 m? , depth up to 30 mm

14 502 m®  Removal of cement concrete by chiselling, manually or with machines, with

uncovering reinforcement, overhead surface, honzontal or inclined by 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 31 mm
and 40 mm
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14 503 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area up to 0.05 m?, depth between 41 mm
and 50 mm

14 504 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area up to 0.05 m?, depth above 50 mm

14 511 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth up to 30 mm

14 512 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth between 31 mm and 40 mm

14 513 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth between 41 mm and 50 mm

14 514 m®  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined by 20° to
horizontal, individual cross-section area between 0.051 m? and 0.20 m?,
depth above 50 mm

14 521 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
up to 30 mm

14 522 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 31 mm and 40 mm

14 523 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
between 41 mm and 50 mm

14 524 m?  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 0.21 m? and 1.0 m?, depth
above 50 mm

14 531 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
up to 30 mm

14 532 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
between 31 mm and 40 mm

14 533 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
between 41 mm and 50 mm

14 534 m’  Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horizontal or inclined b%/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
above 50 mm
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14 541

14 542

14 543

14 544

14 551

14 552

14 553

14 554

14 561

14 562

14 563

14 564

14 571

14 572

14 573

14 574

14 581

m2

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, horlzontal or inclined by 20° to
horizontal, individual cross-section area above 10.0 m? , depth up to 30 mm

Removal of cement concrete by chiselling, manually or with machines, with

uncovering reinforcement, overhead surface, honzontal orinclined b %/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
between 31 mm and 40 mm

Removal of cement concrete by chiselling, manually or with machines, with

uncovering reinforcement, overhead surface, honzontal orinclined b %/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
between 41 mm and 50 mm

Removal of cement concrete by chiselling, manually or with machines, with
uncovering reinforcement, overhead surface, honzontal orinclined b %/ 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m , depth
above 50 mm Removal of cement concrete by chiselling, manually or with
machines, with uncovering reinforcement, overhead surface, horizontal or
inclined by 20° to horizontal, individual cross-section area between 1.1 m?
and 10.0 m?, depth up to 30 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area up to 10.0 m? , depth up to 10 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area up to 10.0 m?, depth between 11 mm
and 20 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area up to 10.0 m?, depth between 21 mm
and 30 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area up to 10.0 m?, depth above 30 mm

Milling of cement concrete, horizontal surfaces or mchned up to 20° to
horizontal, individual cross-section area above 10.0 m? , depth up to 10 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 11
mm and 20 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 21
mm and 30 mm

Milling of cement concrete, horizontal surfaces or |ncl|ned up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth between 11 mm and 20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth between 21 mm and 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
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14 582

14 583

14 584

14 591

14 592

14 593

14 594

14 601

14 602

14 603

14 604

14 611

14 612

14 613

14 614

14 621

m2

cross-section area between 1.1 m” and 10.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up, to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 11 mm and
20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up, to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 21 mm and
30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up, to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth between 11 mm and 20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth between 21 mm and 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m?, depth between 11 mm and 20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m? , depth between 21 mm and 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m? , depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 11 mm and
20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 21 mm and
30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth up to 10 mm
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14 622

14 623

14 624

14 631

14 632

14 633

14 634

14 641

14 642

14 643

14 644

14 651

14 652

14 653

14 654

14 661

14 662

m

2

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth between 11 mm and 20 mm
Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth between 21 mm and 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth between 11 mm and 20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth between 21 mm and 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth up to 10 mm
Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 11 mm and
20 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 21 mm and
30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth between 11 mm and 20 mm
Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth between 21 mm and 30 mm
Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth above 30 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area up to 1.0 m?, depth up to 10 mm

Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area up to 1.0 m?, depth between 11 mm and 20 mm
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14 663 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horlzontal or inclined by 20° to horizontal,
individual cross-section area up to 1.0 m? , depth between 21 mm and 30 mm

14 664 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horlzontal or inclined by 20° to horizontal,
individual cross-section area upto 1.0 m? , depth above 30 mm, posamicna
povrsina prereza do 1,0 m? , globina nad 30 mm

14 671 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area between 1.1 m? and 10.0 m? , depth up to 10
mm

14 672 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area between 1.1 m* and 10.0 m?, depth between 11
mm and 20 mm

14 673 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area between 1.1 m* and 10.0 m?, depth between 21
mm and 30 mm

14 674 m®  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horizontal or inclined by 20° to horizontal,
individual cross-section area between 1.1 m? and 10.0 m? , depth above 30
mm

14 681 m?  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, honzontal or inclined by 20° to horizontal,
individual cross-section area above 10.0 m?, depth up to 10 mm

14 682 m?  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horlzontal or inclined by 20° to horizontal,
individual cross-section area above 10.0 m?, depth between 11 mm and 20
mm

14 683 m?  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horlzontal or inclined by 20° to horizontal,
individual cross-section area above 10.0 m?, depth between 21 mm and 30
mm

14 684 m?  Removal of cement concrete with high-pressure water jet, without uncovering
reinforcement, overhead surface, horlzontal or inclined by 20° to horizontal,
individual cross-section area above 10.0 m?, depth above 30 mm

14 691 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth up to 30 mm

14 692 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth between 31 mm and 40 mm

14 693 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m?, depth between 41 mm and 50 mm

14 694 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area up to 1.0 m? , depth above 50 mm

14 701 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth up to 30 mm

14 702 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
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cross-section area between 1.1 m” and 10.0 m?, depth between 31 mm and
40 mm
14 703 m®  Removal of cement concrete with high-pressure water jet, with uncovering

reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 41 mm and
50 mm

14 704 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 50 mm

14 711 m®  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m? , depth up to 30 mm

14712 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth between 31 mm and 40 mm

14713 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth between 41 mm and 50 mm

14714 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, horizontal surface or inclined up to 20° to horizontal, individual
cross-section area above 10.0 m?, depth above 50 mm

14 721 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m?, depth up to 30 mm

14 722 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m?, depth between 31 mm and 40 mm

14723 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m?, depth between 41 mm and 50 mm

14724 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area up to 1.0 m? , depth above 50 mm

14 731 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth up to 30 mm

14 732 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 31 mm and
40 mm

14 733 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 41 mm and
50 mm

14 734 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or |ncl|ned up to 20° to vertical, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 50 mm

14 741 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth up to 30 mm

14742 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m2, depth between 31 mm and 40 mm
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14743 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth between 41 mm and 50 mm

14 744 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, vertical surface or inclined up to 20° to vertical, individual
cross-section area above 10.0 m?, depth above 50 mm

14 751 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth up to 30 mm

14 752 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth between 31 mm and 40 mm

14 753 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth between 41 mm and 50 mm

14 754 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area up to 1.0 m?, depth above 50 mm

14 761 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth up to 30 mm

14 762 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m? depth between 31 mm and
40 mm

14 763 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth between 41 mm and
50 mm

14 764 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area between 1.1 m? and 10.0 m?, depth above 50 mm

14 771 m®  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth up to 30 mm

14772 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth between 31 mm and 40 mm

14773 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth between 41 mm and 50 mm

14774 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, inclined surface between 20° and 70° to horizontal, individual
cross-section area above 10.0 m?, depth above 50 mm

14 781 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth up to 30 mm

14 782 m®  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth between 31 mm
and 40 mm

14 783 m®  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth between 41 mm
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and 50 mm
14 784 m®  Removal of cement concrete with high-pressure water jet, with uncovering

reinforcement, overhead surface, horizontal or mclmed up to 20° to
horizontal, individual cross-section area up to 1.0 m? , depth above 50 mm

14 791 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area between 1.1 m? and 10.0 m?, depth
up to 30 mm

14 792 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or mclmed up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth between 31 mm
and 40 mm

14 793 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or mclmed up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth between 41 mm
and 50 mm

14 794 m?  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or mclmed up to 20° to
horizontal, individual cross-section area up to 1.0 m?, depth above 50 mm

14 801 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth up to 30 mm

14 802 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 31
mm and 40 mm

14 803 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth between 41
mm and 50 mm

14 804 m’  Removal of cement concrete with high-pressure water jet, with uncovering
reinforcement, overhead surface, horizontal or inclined up to 20° to
horizontal, individual cross-section area above 10.0 m?, depth above 50 mm

14 811 m'  Removal of cement concrete with high-pressure water jet using a gun, with
uncovering remforcement and tendons, cross-section area of removed
concrete up to 0.04 m?

14 812 m'  Removal of cement concrete with high-pressure water jet using a gun, with
uncovering reinforcement and tendons Cross- sectlon area of removed
concrete between 0.041 m* and 0.075 m*

14 813 m'  Removal of cement concrete with high-pressure water jet using a gun, with
uncovering reinforcement and tendons Cross- -section area of removed
concrete between 0.076 m*and 0.1 m?

14 814 m'  Removal of cement concrete with high-pressure water jet using a gun, with
uncovering remforcement and tendons, cross-section area of removed
concrete above 0.10 m?

14 821 m?  Removal of cement concrete with high-pressure water jet through entire
thlckness of member (local punching), individual cross-section area up to
0.25 m?, thickness upto 10 cm

14 822 m®  Removal of cement concrete with high-pressure water jet through entire
thlckness of member (local punching), individual cross-section area up to
0.25 m?, thickness between 11 cm and 20 cm

14 823 m?’ Removal of cement concrete with high-pressure water jet through entire
thlckness of member (local punching), individual cross-section area up to
0.25 m?, thickness above 20 cm
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14 824 m®  Removal of cement concrete with high-pressure water jet through entire
thickness of member (local punching), individual cross-section area between
0.26 m? and 1.0 m?, thickness up to 10 cm

14 825 m®  Removal of cement concrete with high-pressure water jet through entire
thickness of member (local punching), individual cross-section area between
0.26 m? and 1.0 m?, thickness between 11 cm and 20 cm

14 826 m?  Removal of cement concrete with high-pressure water jet through entire
thickness of member (local punching), individual cross-section area between
0.26 m? and 1.0 m?, thickness above 20 cm

14 827 m®  Removal of cement concrete with high-pressure water jet through entire
thickness of member (local punching), individual cross-section area between
1.1 m? and 5.0 m?, thickness up to 10 cm

14 828 m®  Removal of cement concrete with high-pressure water jet through entire
thickness of member (local punching), individual cross-section area between
1.1 m? and 5.0 m?, thickness between 11 cm and 20 cm

14 829 m®  Removal of cement concrete with high-pressure water jet through entire

thickness of member (local punching), individual cross-section area between
1.1 m? and 5.0 m?, thickness above 20 cm

14 831 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in a width up to 1.0 m, and a thickness up to 10 cm

14 832 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in a width up to 1.0 m, and a thickness between 11 cm
and 20 cm

14 833 m®  Removal of cement concrete from superstructure cantilevers with high-

pressure water jet, in a width up to 1.0 m, and a thickness above 20 cm

14 834 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in a width between 1.1 m and 1.5 m, and a thickness up
to 10 cm

14 835 m®  Removal of cement concrete from superstructure cantilevers with high-

pressure water jet, in a width between 1.1 m and 1.5 m, and a thickness
between 11 cm and 20 cm

14 836 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in a width between 1.1 m and 1.5 m, and a thickness
above 20 cm

14 837 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in a width of ..................... m, and a thickness up to 10 cm

14 838 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in awidth of ..................... m, and a thickness between 11
cm and 20 cm

14 839 m®  Removal of cement concrete from superstructure cantilevers with high-
pressure water jet, in awidth of ..................... m, and a thickness above 20
cm

14 841 m?  Removal of rubber expansion joints of movement capacity up to 160 mm

14 842 m®  Removal of rubber expansion joints of movement capacity 161 mm — 320
mm

14 843 pc  Removal of rubber expansion joints of movement capacity above 320 mm

14 844 m'  Removal of metal expansion joints of movement capacity up to 160 mm

14 845 m'  Removal of metal expansion joints of movement capacity 161 mm — 320 mm

14 846 m'  Removal of metal expansion joints of movement capacity above 320 mm
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14 847 m'  Removal of damaged seal from metal expansion joints, including cleaning
and preparation for placing new seal

14 848 pc Removal of steel plate at transition of expansion joint over concrete safety
barrier and walkway, of dimensions ................... mm

14 851 m'  Manual or machine removal of mortar from joints of stone or brick walls,
vertical surface or inclined up to 45° to vertical, depth up to 20 mm

14 852 m'  Manual or machine removal of mortar from joints of stone or brick walls,
vertical surface or inclined up to 45° to vertical, depth between 21 mm and 40
mm

14 853 m'  Manual or machine removal of mortar from joints of stone or brick walls,

vertical surface or inclined up to 45° to vertical, depth above 40 mm

14 855 m'  Manual or machine removal of mortar from joints of stone or brick walls,
overhead surface, horizontal, arched, or inclined up to 45° to vertical, depth
up to 20 mm

14 856 m'  Manual or machine removal of mortar from joints of stone or brick walls,

overhead surface, horizontal, arched, or inclined up to 45° to vertical, depth
between 21 mm and 40 mm

14 857 m'  Manual or machine removal of mortar from joints of stone or brick walls,

overhead surface, horizontal, arched, or inclined up to 45° to vertical, depth
above 40 mm

14 861 m'  Manual or machine removal of bituminous or plastic seals from hoints of
depth up to 20 mm, joint width up to 10 mm

14 862 m'  Manual or machine removal of bituminous or plastic seals from hoints of
depth up to 20 mm, joint width between 11 mm and 20 mm

14 863 m'  Manual or machine removal of bituminous or plastic seals from hoints of

depth up to 20 mm, joint width above 20 mm

14 871 m'  Cutting ordinary cement concrete or stone with floor diamond saw, thickness
up to 10 cm

14 872 m'  Cutting ordinary cement concrete or stone with floor diamond saw, thickness
between  10.1 cmand 15.0 cm

14 873 m'  Cutting ordinary cement concrete or stone with floor diamond saw, thickness
between  15.1 cm and 20.0 cm

14 874 m'’ Cutting ordinary cement concrete or stone with floor diamond saw, thickness

above 20.0 cm

14 876 m'  Cutting reinforced cement concrete with floor diamond saw, thickness up to
10 cm

14 877 m'  Cutting reinforced cement concrete with floor diamond saw, thickness
between 10.1 cm and 15.0 cm

14 878 m'  Cutting reinforced cement concrete with floor diamond saw, thickness
between 15.1 cm and 20.0 cm

14 879 m'  Cutting reinforced cement concrete with floor diamond saw, thickness above
20.0 cm

14 881 m'  Cutting ordinary cement concrete or stone with wall diamond saw, thickness
upto 10cm

14 882 m'  Cutting ordinary cement concrete or stone with wall diamond saw, thickness
between  10.1 cmand 15.0 cm

14 883 m'  Cutting ordinary cement concrete or stone with wall diamond saw, thickness
between  15.1 cm and 20.0 cm

14 884 m'  Cutting ordinary cement concrete or stone with wall diamond saw, thickness
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above 20.0 cm

14 886 m'’ Cutting reinforced cement concrete with wall diamond saw, thickness up to
10 cm

14 887 m'  Cutting reinforced cement concrete with wall diamond saw, thickness
between 10.1 cm and 15.0 cm

14 888 m'  Cutting reinforced cement concrete with wall diamond saw, thickness
between 15.1 cm and 20.0 cm

14 889 m'  Cutting reinforced cement concrete with wall diamond saw, thickness above
20.0 cm

14 891 m'’ Cutting ordinary cement concrete or stone with diamond cord, thickness up to
10 cm

14 892 m'  Cutting ordinary cement concrete or stone with diamond cord, thickness
between  10.1 cmand 15.0 cm

14 893 m'  Cutting ordinary cement concrete or stone with diamond cord, thickness
between  15.1 cm and 20.0 cm

14 894 m'  Cutting ordinary cement concrete or stone with diamond cord, thickness
above 20.0 cm

14 896 m'  Cutting reinforced cement concrete with diamond cord, thickness up to 10 cm

14 897 m'’ Cutting reinforced cement concrete with diamond cord, thickness between
10.1 cm and 15.0 cm

14 898 m'  Cutting reinforced cement concrete with diamond cord, thickness between
15.1 cm and 20.0 cm

14 899 m'  Cutting reinforced cement concrete with diamond cord, thickness above 20.0
cm

14 911 m'  Boring holes into cement concrete or stone, horizontal surface or inclined up
to 45°, diameter up to 30 mm

14 913 m'  Allowance for boring holes into reinforced cement concrete

14 914 m'  Allowance for surface inclined by 46°- 90°

14 915 m'  Allowance for overhead surface

14 916 m'  Allowance for borehole diameter 31 - 60 mm

14 917 m'  Allowance for borehole diameter 61 - 100 mm

14 918 m'  Allowance for borehole diameter 101 - 150 mm

14 919 m'  Allowance for borehole diameter above 150 mm

14 921 m'  Boring holes into ordinary cement concrete or stone, horizontal surface or
inclined up to 45° to horizontal, diameter up to 30 mm

14 922 m'  Boring holes into ordinary cement concrete or stone, horizontal surface or
inclined up to 45° to horizontal, diameter 30 mm — 60 mm

14 923 m'’ Boring holes into ordinary cement concrete or stone, horizontal surface or
inclined up to 45° to horizontal, diameter 61 mm — 100 mm

14 924 m'  Boring holes into ordinary cement concrete or stone, horizontal surface or
inclined up to 45° to horizontal, diameter 101 mm — 150 mm

14 925 m'  Boring holes into ordinary cement concrete or stone, horizontal surface or
inclined up to 45° to horizontal, diameter above 150 mm

14 931 m'  Boring holes into ordinary cement concrete or stone, vertical surface or
inclined up to 45° to vertical, diameter up to 30 mm

14 932 m'’ Boring holes into ordinary cement concrete or stone, vertical surface or
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inclined up to 45° to vertical, diameter 31 mm — 60 mm
14 933 m'  Boring holes into ordinary cement concrete or stone, vertical surface or
inclined up to 45° to vertical, diameter 61 mm — 100 mm
14 934 m'’ Boring holes into ordinary cement concrete or stone, vertical surface or
inclined up to 45° to vertical, diameter 101 mm — 150 mm
14 935 m'  Boring holes into ordinary cement concrete or stone, vertical surface or

inclined up to 45° to vertical, diameter above 150 mm

14 941 m'  Boring holes into ordinary cement concrete or stone, overhead horizontal
surface, diameter up to 30 mm

14 942 m'  Boring holes into ordinary cement concrete or stone, overhead horizontal
surface, diameter 31 mm — 60 mm

14 943 m'’ Boring holes into ordinary cement concrete or stone, overhead horizontal
surface, diameter 61 mm — 100 mm

14 944 m'’ Boring holes into ordinary cement concrete or stone, overhead horizontal
surface, diameter 101 mm — 150 mm

14 945 m’ Boring holes into ordinary cement concrete or stone, overhead horizontal

surface, diameter above 150 mm

14 951 m'  Boring holes into reinforced cement concrete, horizontal surface or inclined
up to 45° to horizontal, diameter up to 30 mm

14 952 m'  Boring holes into reinforced cement concrete, horizontal surface or inclined
up to 45° to horizontal, diameter 30 mm — 60 mm

14 953 m'’ Boring holes into reinforced cement concrete, horizontal surface or inclined
up to 45° to horizontal, diameter 61 mm — 100 mm

14 954 m'’ Boring holes into reinforced cement concrete, horizontal surface or inclined
up to 45° to horizontal, diameter 101 mm — 150 mm

14 955 m'  Boring holes into reinforced cement concrete, horizontal surface or inclined

up to 45° to horizontal, diameter above 150 mm

14 961 m'  Boring holes into reinforced cement concrete, vertical surface or inclined up
to 45° to vertical, diameter up to 30 mm

14 962 m'  Boring holes into reinforced cement concrete, vertical surface or inclined up
to 45° to vertical, diameter 31 mm — 60 mm

14 963 m'’ Boring holes into reinforced cement concrete, vertical surface or inclined up
to 45° to vertical, diameter 61 mm — 100 mm

14 964 m'  Boring holes into reinforced cement concrete, vertical surface or inclined up
to 45° to vertical, diameter 101 mm — 150 mm

14 965 m'  Boring holes into reinforced cement concrete, vertical surface or inclined up

to 45° to vertical, diameter above 150 mm

14 971 m'  Boring holes into reinforced cement concrete, overhead horizontal surface,
diameter up to 30 mm

14 972 m'  Boring holes into reinforced cement concrete, overhead horizontal surface,
diameter 31 mm — 60 mm

14 973 m'’ Boring holes into reinforced cement concrete, overhead horizontal surface,
diameter 61 mm — 100 mm

14 974 m’ Boring holes into reinforced cement concrete, overhead horizontal surface,
diameter 101 mm — 150 mm

14 975 m’ Boring holes into reinforced cement concrete, overhead horizontal surface,

diameter above 150 mm

14 981 m®  Removal of damaged portion of walls or arches made of natural stone or
brick, vertical surface or inclined up to 45° to vertical, thickness up to 40 cm
14 982 m®  Removal of damaged portion of walls or arches made of natural stone or

brick, vertical surface or inclined up to 45° to vertical, thickness 41 cm — 60
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cm
14 983 m®  Removal of damaged portion of walls or arches made of natural stone or

brick, vertical surface or inclined up to 45° to vertical, thickness above 60 cm

14 984 m?  Removal of damaged portion of walls or arches made of natural stone or
brick, horizontal surface or inclined up to 45° to horizontal, thickness up to 40
cm

14 985 m?  Removal of damaged portion of walls or arches made of natural stone or
brick, horizontal surface or inclined up to 45° to horizontal, thickness 41 cm —
60 cm

14 986 m’  Removal of damaged portion of walls or arches made of natural stone or
brick, horizontal surface or inclined up to 45° to horizontal, thickness above
60 cm

14 987 m®  Removal of damaged portion of walls or arches made of natural stone or
brick, overhead surface, thickness up to 40 cm

14 988 m®  Removal of damaged portion of walls or arches made of natural stone or
brick, overhead surface, thickness 41 cm — 60 cm

14 989 m®  Removal of damaged portion of walls or arches made of natural stone or

brick, overhead surface, thickness above 60 cm

14 991 m'  Removal of existing drainage pipes of diameter up to 200 mm, including
bends, branches, and fixing elements

14 992 m'  Removal of existing drainage pipes of diameter 250 mm — 400 mm, including
bends, branches, and fixing elements

14 993 m'  Removal of existing drainage pipes of diameter above 400 mm, including

bends, branches, and fixing elements

14 994 pc Removal of seepage water pipes

14 995 pc Removal of gullies from carriageway slab

14 996 m?  Manual removal of waterproofing from carriageway slab

14 997 m®  Machine removal of bituminous or epoxy coating and waterproofing from

carriageway slab by means of milling

14 999 pc  Removal of protective concrete cover from the stressing anchor head of
prestressed tendon

22165 Geotechnical control of tunnel construction

ltem Unit Description of Work

15111 pc  Supply and placing anchors of galvanized ribbed steel bars, of length 25 — 40
cm, into cement mortar, or welding on bends for measuring convergences
with a tape, and for placing targets to carry out 3D measurements in the
primary lining of the tunnel

15112 pc  Supply and placing anchors of stainless steel, of length 20 cm, to cement
mortar for measuring convergences with a tape, and for placing targets to
carry out 3D measurements in the secondary lining of the tunnel

15121 pc  Supply and placing bar-type triple-point extensometers (2, 4, and 6 m) with
measuring heads for reading deformations

15122 pc  Supply and placing bar-type triple-point extensometers (3, 6, and 9 m) with
measuring heads for reading deformations

15 131 pc  Supply and placing measuring anchors of 250 kN bearing capacity, of 6 m
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Unit

Description of Work

15132

15136

15137

15 141

15 142

15 151

15152

15 161

15162

15 163

15 164

15171

15172

pcC

pc

pc

pcC

pcC

pc

pc

pC

pC

pC

pC

pcC

pc

length, with measuring heads for reading anchor forces
Supply and placing measuring anchors of 250 kN bearing capacity, of 9 m
length, with measuring heads for reading anchor forces
Supply and placing measuring anchors of 350 kN bearing capacity, of 6 m
length, with measuring heads for reading anchor forces
Supply and placing measuring anchors of 350 kN bearing capacity, of 9 m
length, with measuring heads for reading anchor forces

Supply and placing cells for measuring radial pressures between the rock
and the tunnel primary lining

Supply and placing cells for measuring tangential pressures between the
rock and the tunnel primary lining

Supply and placing measuring devices to assess specific deformations
(strains) in the tunnel primary lining

Supply and placing measuring devices to assess specific deformations
(strains) in the tunnel secondary lining

Execution of measurement in the tunnel in the measuring profile MS — | over
the entire construction period, including graphical presentation of results, and
an explanation

Execution of measurement in the tunnel in the measuring profile MS — Il over
the entire construction period, including graphical presentation of results, and
an explanation

Execution of measurement in the tunnel in the measuring profile MS — Ill over
the entire construction period, including graphical presentation of results, and
an explanation

Execution of measurement in the tunnel in the measuring profile MS — IV
over the entire construction period, including graphical presentation of
results, and an explanation

Execution of measurements on structures above the tunnel, including supply
and placing benchmarks, 3D measurements, and interpretation of
measurements over the entire construction period

Execution of measurements on the surface (roads, gas conduits, water
mains, etc.) above the tunnel, including supply and placing benchmarks, 3D
measurements, and interpretation of measurements over the entire
construction period
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2.2.2 EARTH WORKS AND FOUNDATION

2.2.2.1 EXCAVATIONS

2.2.2.1.1 Description
Excavations include the following works:

- surface excavation of layers of fertile soil (topsoil) in an adequate thickness (up to a depth
of 40 cm maximum), with pushing aside up to 50 m, or loading for transportation to
deposit areas;

- all spread excavations of all the categories of soils and rocks, which are foreseen by the
design, including pushing aside up to 50 m, or loading for transportation to fills, backfills,
wedges and/or deposit areas, as appropriate; these works also comprise all the
excavations for stairs, cuts, at borrow pits, and similar works, also on road deviations and
stream regulations, as well as all the spread excavations for bridges and other structures;

- all the excavations for foundations of bridges and structures, as well as for sewerage and
other trenches (for culverts, shafts, drainages) of all the categories of materials, and at all
depths

- ofwidthupto 1.0 m,
- of width above 1.0 m and up to 2.0 m.
These works also include the following activities:

- all the required measures to lift the excavated material to the specified height;

- all the excavations of construction pits for structures wider than 2.0 m, of all the material
categories and at all the depths, including transportation of surplus material to deposit
areas, or to locations where they will be used for fills, backfills, or wedges; this work also
comprises lifting the surplus material to the required height;

- all the excavations for melioration and regulation channels, and similar works of all the
categories of soils and rocks of different depths and widths; this work also includes
deepening and widening of existing channels;

- all the excavations for drainage ditches and gutters along the road body, at made
formation, or along the existing road, including shovelling away the excavated materials,
and/or loading onto lorries, and transportation to deposit areas;

- all the excavations for paving and lining the surfaces, where such treatment is foreseen by

the design, including shovelling away the material, and/or loading onto lorries and
transportation to deposit areas, as well as arrangement of formation.

In addition, these works also include the following:

- all the necessary activities prescribed by the current regulations of safety at work, such as
supporting (including drawing and design calculation), inclinations, widening, and similar;

- all the works needed to evacuate precipitation water, spring-water, and ground water
during construction (including necessary pumping out), as to ensure a permanent and
controlled drainage, and to prevent water accumulation and wetting of in-situ or raised
materials; moreover, these works also comprise all the additional measures related to
diverting ground water or spring-water streams;

- all the excavations, loading, and transportation of unsuitable or surplus material to deposit
areas outside the construction site; the contractor shall provide depositing areas outside
road alignment or structure, as well as all the necessary arrangements (spreading, seeding
grass, drainage).

All the aforementioned works shall be included in the material excavation unit price, and the
contractor has no right to claim any additional payment.

2.2.2.1.2 Basic materials

Basic materials won by excavating and/or from borrow pits to be used in construction works are
soils and rocks.

2.2.2.1.3 Quality of materials

2.2.2.1.3.1 Description
All the types of soils and rocks for construction works are classified into the following nominal
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categories:
- fertile soil category 1
- soil of low bearing capacity category 2
- cohesive soil and granular rock category 3
- soft rock category 4
- hard rock category 5

The criterion to classify soils and rocks into categories is the characteristic properties affecting
individual construction works. Taking account of the up-to-date mechanization, excavations,
transportation, and placing belong to these works.

A description of soils and rocks, methods of their excavating and winning, as well as an
assessment of their applicability are indicated in table 2.1 Classification of soils and rocks.

Where layers of soils and/or rock alternate within an excavation to such an extent that an accurate
determination of category of an individual material would be difficult or impossible, an average
type or category of the material may be assessed.

All the material having been won in surface and spread excavations, excavations for foundations
and sewerage trenches, regulation and melioration channels, drainage ditches and gutters, as well
as paving and linings, shall be classified in compliance with the bases indicated in this paragraph.

2.2.2.1.3.2 Quality

Prior to and during the works, on any change of the material quality, suitable samples shall be
taken to test, whether the particular material is suitable to the intended use.

The contractor shall acquire a professional opinion of applicability of the material from every typical
major cut or location, where it would be possible to win a local material for mineral aggregates to
produce unbound and/or bound bearing and wearing courses, concrete mixes, and raising
material, or material for preloading and overloading. When material won by excavation is foreseen
for these purposes, the clayey weathered layer shall be removed prior to blasting, and used for fills
or deposited onto suitable area to be proposed by the contractor, and approved by the engineer.

RS-FB&H/3CS — DDC 433/04 Volume II — Section 2 — Part 2 Page 3 of 95



Special Technical Conditions

Earth Works and Foundation

Table 2.1: Classification of soils and rocks

Ctg Category Description Granulometric Excavation Applicability
designation of material composition of material method assessment
fertile soil located on ground surface: bulldozer, dredger suitable only as a base for
topsoil and turf, with admixtures of gravel, vegetation; neither load
1 sand, silt, and/or clay - bearing nor stable, nor
resistant to erosion
soil of low bearing of light-plasticity to liquid consistency (I < |> 15 % by m. ® < 0.063 mm | dredger, bulldozer not applicable in natural
2 | capacity 0.5); it can contain organic material (peat, condition
weathered material)
cohesive soil and located below fertile soil of medium- > 15 % by m. ® > 0.063 mm | bulldozer, in natural condition and
granular rock plasticity to hard consistency (soil, <15%by m. ® >0.063 mm |dredger, bulldozer suitable weather applicable to
3 weathered material) or in compacted o X with crawler dozer fills; bearing capacity and
condition (sand, gravel, rubble, rock <30 % by m. ®> 63 mm (periodically) stability
waste) depend on outer impacts
soft rock marl, flysch, slate, tuff, conglomerate, >30% by m. ® > 63 mm bulldozer with crawler |as a rule, of good bearing
breccia, as well as cracked, crumbly, and | ¢ < 300 mm dozer, pin dredger, capacity and stability; where it
weathered sandstone, dolomite, and milling, blasting is of an adequate
4 limestone (periodically) granulometric composition, it
is suitable to fills and
substructure
hard rock limestone, hard dolomite, or material of hard rock, ® > 600 mm blasting, milling where it is of an adequate
(sedimentary origin ¥’ | more than 50 % by mass of pieces of @ > (exceptionally) granulometric composition, its
c 600 mm to be blasted bearing capacity and stability

are extremely good; it is
suitable to fills and/or
processing

1 Silicate rocks of eruptive origin are not classified.
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2.2.2.1.4 Method of execution

2.2.2.1.4.1 General

All the excavations shall be executed taking account of profiles, recorded levels, inclinations, and
depths indicated in the design documents. Properties of individual material categories and required
properties for the intended use of the excavated material shall be considered.

A surface excavation of fertile soil in a suitable thickness shall always be carried out, where
subsequent excavation and/or preparation of subgrade are foreseen. The excavated fertile soil
(topsoil) shall be removed in compliance with provisions of the design and these technical
conditions. All the excavated material shall be deposited along the road alignment outside the
intended excavation as to obstruct the works to the smallest possible extent. Raising, or pushing
away the fertile soil to a deposit area shall be performed carefully to preserve the quality of the
excavated fertile soil for subsequent arranging the slopes and green surfaces, and to prevent
mixing of fertile soil with other unfertile materials.

Behind topsoil (fertile soil) deposit areas at excavations, a controlled drainage shall be ensured on
the outer side as well; retaining of precipitation water and wetting of in-situ soil shall be
prevented.

Where the works are carried through in soils of low bearing capacity, all the excavated material
shall be transported and deposited onto special deposit areas outside construction areas (e.g. out
of areas of lateral fills). Such deposit areas shall be suitably arranged throughout the works.

All the other material as well, for which it is established that it is useless for the road body
construction, shall be removed. The contractor shall arrange an adequate deposit area for such
materials, where the engineer directs so.

Unless specified otherwise, the surplus material shall be primarily used for widening the fills to win
parking place and view points. The engineer shall appoint such areas, unless they are specified by
the design.

2.2.2.1.4.2 Excavations

1. All the excavations shall be executed in compliance with designed or required cross-
sections, foreseen height levels, as well as inclinations directed by the design or the
engineer.

Excavation works shall take account of all the provisions of current regulations dealing with
safety at work (supporting, strutting, terraced excavations, etc.). The existing structures,
communications, and devices shall be protected. Regular maintenance of used public areas
and access public roads shall be ensured.

2. Surface and spread excavations, excavations for foundations and trenches, for construction
pits, melioration and regulation ditches, drainage ditches and gutters, as well as for paving
and lining, shall be, as a rule, carried out using mechanization and other means. Manual
work shall be limited to minimum and only performed at locations where the specified
quality cannot be attained with the machine equipment, or where this is required due to
soil mechanical properties of soils or rocks.

3. Soils of low bearing capacity shall be excavated using an adequate mechanization, which
specific loading corresponds to the ground bearing capacity. For grading the slopes and
bottom, some manual work is indispensable, particularly to remove the strewn excavated
soil. Pushing away the excavated soil of low bearing capacity is usually not feasible. Only
fertile soil (topsoil) is suitable to intended application, for it can be used to protect slopes
and lateral fills, and to sow grass on these surfaces.

4, Hard and sometimes soft rocks as well, shall be excavated by machine boring, depth, and
ordinary blasting, and repeated blasting of large rocks, if such a procedure is requested by
the intended use of the excavated hard rock. Where even slopes of cuts are designed, an
adequate method of smooth blasting shall be introduced.

To ensure uniformity of subgrade, a 25 to 30 cm thick upper (levelling) layer of the
remaining solid rock shall be loosened by means of blasting.

5. The inclinations of excavated slopes depend on the soil category, moisture content, and
stratification. These geotechnical properties are indicated in both design and geological —
soil mechanical report. Weathered layers of soils occurring on excavation, including the
weathered top and intermediate weathered zones, shall be used provided that adequate
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10.

11.

12.

conditions are present; otherwise, this material shall be treated in compliance with the
design provisions and engineer’s directions respectively.

This work also includes clearing of all the locations where protective measures are
required, such as protection of weathered zones, pockets, caverns, water springs, etc.,
unless such works have already been foreseen elsewhere. During excavation, the
engineer, contractor, and professional co-operators shall specify eventually required
modifications of inclinations of cut slopes; this shall be done taking account of soil
properties, geological ascertainment, and other phenomena, which might occur on
excavation; the contractor shall consider all the aforementioned facts.

On slopes of inclinations of up to 20°, where fills will be constructed, 1.0 — 1.5 m wide
steps shall be excavated in the subgrade. Front surfaces of those steps shall be excavated
at an inclination of 2 : 1.

On slopes inclined by 20° to 30°, 1.0 m wide interspaces shall be executed between the
steps.

On slopes, which inclinations exceed 30°, it is possible to construct steps without any
interspaces.

The inclination of steps in cohesive soils shall amount to 3% minimum towards the front
surface, and at least 3% longitudinally to ensure a controlled drainage. In case that
excavation of steps is not foreseen by the design, the contractor is obliged to execute
them on the engineer’s request, if the latter establishes that such steps are indispensable.

The bottom and the slopes of excavation in soil of low bearing capacity shall be even to
ensure possibility of suitable placement of geotextiles and/or a layer of permeable stone
material.

When performing excavation works, one shall pay attention not to cause undercutting of
or damage to the cuts. The contractor shall remedy any such case in compliance with the
engineer’s instructions; however, the contractor will have no right to claim any
reimbursement or additional payment for such unforeseen extra work.

In case that an excessive excavation, which exceeds the specified profile, has been carried
out by the contractor during construction works, the contractor is obliged to make all the
remedy arrangements at his expense, and in accordance with the engineer’s instructions.

The organization of excavation works shall be such that no major disturbances due to
precipitation water or other water can occur. This particularly applies to soils. Special
attention shall be paid to evacuate the water from excavations (in the shortest possible
way), and to the fact that only such amount of soil can be excavated, which can be either
removed or placed simultaneously, taking account of the capacity of machines and
transportation means. Consequences that might occur due to non-considering this
provision shall be born by the contractor, who will have no right to claim any neither
reimbursement nor modification of the working method to the detriment of the client.

Excavation in soils of low bearing capacity shall generally not be open for a longer time:
the excavation progress shall be mandatory harmonized with backfilling or arranging the
slope. As circumstances require, the precipitation water shall be permanently pumped out
until the fill surmounts the ground water level. Any eventual damage due to non-pumping
the water shall be born by the contractor. Locally damaged slopes (slip) shall be cleared
and filled up with suitable material at the contractor’s expense.

Due to the particularities of cohesive soils, the material excavated during construction
must not be deposited into or at the excavation, but shall be loaded directly onto lorries
during excavation works.

When an excavation in a soil of low bearing capacity intersects a channel of a brook, a
provisional culvert of suitable cross-section shall be constructed. If there is a possibility of
diverting one water stream into another, this shall be carried through.

Where a slope is prone to slip or collapse, the works shall be carried out gradually to
prevent such phenomena, or, particularly for greater heights, to introduce appropriate
retaining measures.

In excavations where explosive is used, the contractor shall employ skilled and qualified
labour. Where blasting or excavating works are carried out, all the impacts on traffic,
humans, and environment shall be minimized, and all the required traffic and safety signs
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13.

14.

15.

16.

17.

shall be placed. Any disturbance arising from the abovementioned impacts shall be
eliminated by the contractor at his expense.

In case that a rock slope has been damaged due to blasting, the contractor shall make it
good at his expense.

Where excavations are executed next to traffic communications or structures, special
safety precautions shall be taken.

Where blasting is performed, or where the works are carried through next to power or
telephone installations, all the relevant regulations shall be considered, and a permit shall
be acquired from relevant authorities.

Construction pits shall be shaped and finished in accordance with the design (vertical walls
as well as slopes and the bottom). The work also includes execution of drainages, ditches,
and shafts during construction, as well as displacement of these structures, which are
required to drain both precipitation water and spring-water.

If required by soil mechanical properties of the ground, and by the geological conditions,
retaining, and boarding up of pits shall be performed professionally. The method of
retaining the excavated walls shall be selected by the contractor. The latter is obliged to
submit to the engineer a suitable design of retaining works, including design static
calculation, unless this has been foreseen by the original design, and is already under
execution. In case that difference between actual condition and design occur, the
contractor shall take immediate steps, and inform the engineer accordingly.

In excavations for melioration channels, the excavated material may be deposited
provisionally at a suitable distance from the channel upper edge on both sides, if this is
feasible in view of site conditions and other circumstances; if this is not the case, the
material shall be deposited far enough from one upper edge of the channel only. Fertile
soil (topsoil) shall be separated from other material.

The works shall be so organized as to prevent any damage to the already executed works
in case of stormy weather. Therefore, the contractor shall take permanent care of a
suitable flowing away of all the water, including spring-water.

When the approved design does not foresee the use of excavated material for some
particular purposes, the material shall be transported to appointed deposit areas and
spread in such a way that the topsoil is on the top.

The works shall be carried out at the specified transverse and longitudinal fall in
compliance with the design. On principle, the water must not stagnate at any place. All the
roots, plants, and other obstacles shall be felled and removed without any additional
payment.

Drainage ditches and gutters shall be excavated in accordance with the design. All the
excavation surfaces shall be made even, and with required inclinations and rounding off to
prevent stagnation of water, and damage to in-situ or already compacted soil.

Weather or climatic changes, which might affect adversely the surfaces already excavated,
shall be considered during the works. Therefore, the contractor shall organize the works in
such a way, that they can be executed at the same time, or that they can be directly
followed by the works on ditches and gutters. Eventual additional works, or works, which
would later on become necessary due to non-performed drainage works, shall be executed
by the contractor without any right to claim extra payment.

Where construction works are carried out on soils of low bearing capacity where lateral fills
are foreseen, lateral drainage ditches shall be executed along the outer edge of lateral fills
already prior to the excavation, or simultaneously with the ground grading. After
completion of the work, the drainage ditches shall be definitively finished and repaired
respectively. Permanent lateral drainage ditches shall be connected to the existing
regulated melioration ditches or other permanent drainage ditches.

Excavation for paving and lining shall be carried out in full compliance with the design
documents, or with the engineer’s instructions.

The subgrade formation, on which a pavement or other lining is foreseen, shall correspond
to prescribed conditions, depending on the foreseen paving or lining.
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2.2.2.1.4.3 Distribution of quantities

The material won by excavating works shall be used particularly to fulfil the contractual obligations
(construction of fills, backfills, and wedges); the remaining surplus or unsuitable material shall be
removed immediately either into backfills or to deposit areas in compliance with the design
provisions. The costs of loading and unloading, or pushing away the surplus material shall be
comprised in the excavation unit price. As circumstances require, the engineer will submit detailed
instructions, when the applicability of excavated soils and/or rocks is not determined precisely by
the design.

As a rule, the quantities shall be distributed in accordance with the design, or to the profile of
quantities, which, however, is only a help to calculate the bid price, and does not oblige the client
in case of eventual modifications.

2.2.2.1.4.4 Borrow pit (side cut)

1. When a borrow pit (side cut) is foreseen by the design, both contractor and engineer shall
survey the land prior to commencement of taking material from the borrow pit (side cut),
if this is related to the account of the works. The survey shall be bilaterally approved and
signed, and will represent a basis to calculate the quantities.

The contractor is obliged to:

- prepare a proposal of rearranging the borrow pit (side cut) after the exploitation is
completed;

- obtain an approval for the proposed rearrangement by the engineer;
- to rearrange the land of borrow pit in compliance with the approved proposal.

2. When no borrow pit has been foreseen by the design, but there is lack of material in the
road alignment, the contractor shall provide a borrow pit location by himself. In such a
case, the contractor is obliged, at his expense, to acquire a permit by the land proprietor,
to prove both quality and quantity of the material to be taken from the borrow pit, and to
submit to the engineer for approval the proposal of the borrow pit (including layout
drawing and cross-sections).

In the design layout the location shall be marked where fertile soil (topsoil) as well as
surplus or unsuitable materials must be deposited. On the basis of such proposal and
verified quality, the engineer will issue an exploitation permit.

3. For any subsequent modification (widening, deepening) of the borrow pit, the contractor is
obliged to obtain an approval by the engineer in due time. All the costs for such works,
which are not comprised by the design, shall be born by the contractor, including
reimbursement for land exploitation, for crops, ground, and all other damage that might
result from these works.

4. During exploiting borrow pits, an unimpeded drainage of both precipitation water and
spring-water shall be ensured.
2.2.2.1.4.5 Openings

Openings, carried out by breaking through for trenches or gutters, the contractor can execute on
condition that the construction method will not harm the performance of the works, and that the
contractor will not claim any payment for additional works.

3.2.2.1.1.1 Obstacles

Where unforeseen obstacles occur during excavation works, such as installations, cables, channels,
drainages, structural residues, major stones, boundary stones, etc., the contractor shall give notice
to the engineer, and the latter will appoint measures to be taken by the contractor.

Irrespective of how the contractor intends to protect structures, installations, channels, drainages,
cables, and similar, he is obliged to consider all the regulations, and instructions by the
corresponding authorities. To installations, which have to be supported or suspended on special
structures during the works, no loading must be applied.

2.2.2.1.4.6 Working space, bottom, slopes

2.2.2.1.4.6.1 Working space at excavation for foundations and construction pits

The maximum width of the working space, granted to the contractor, amounts to 50 cm between
the structure and the construction pit wall. A normal working space width is defined as follows:
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- in non-retained construction pits: the horizontal distance between the foot of the
excavated slope and outer side of the wall, or outer side of the structural formwork;

- in retained construction pits: clear distance between the pit planking and outer side of the
wall, or outer side of the structural formwork; no additional excavation for working space
is granted in case where cement concrete is cast into the structure up to the excavation
walls.

In excavations for trenches, the maximum required clear width of the working space (unless
specified otherwise by the design) is the width of the outer diameter or the maximum width of the
cross-section of the installation + 40 cm added to the outer diameter or to the maximum width of
the pipe installation, however not less than 60 cm of the total excavation width for a trench depth
up to 2.00 m, and not less than 80 cm for greater depths. As the clear width the bottom width is
considered in non-retained trenches, and the planking spacing for retained trenches respectively.

2.2.2.1.4.6.2 Bottom

Both depth and width of the bottom are defined by the design and the required working space.
The final depth of the bottom shall be defined by the design.

The excavation bottom for foundations shall be carried out horizontal, and terraced at different
depths.

The bottom for trenches and drainages shall be executed exactly at the prescribed inclination, and
in the design shape.

In the foundation area, the pit bottom must not be loosened. It shall be protected form damages
due to transportation means, bulldozers, washing out, and frost. A damaged bottom of cohesive
soils shall be excavated and replaced immediately prior to concreting or building. In granular rocks
the bottom shall be repaired by means of suitable compaction.

The excavation bottom for foundation, construction pit, drainage ditch, or regulation/melioration
ditch shall be shaped in full compliance with the design. Height deviations from the design vertical
alignment must not exceed £ 2 cm, unless specified otherwise by the design. The evenness at a
length of 4 m may deviate in any direction by 3 cm maximum.

In case that the contractor carries out a too deep excavation, he is obliged to perform at his
expense all the repairs required by stability conditions, and directed by the engineer.

To achieve a faultless foundation in cohesive soils, the last excavated layer (of suitable thickness)
shall be left as protection from damages, unless specified otherwise by the design. This layer may
only be removed immediately prior to subsequent construction (casting, laying pipes, etc.).

The contractor may not proceed with the construction until the excavation is completed and taken
over.
2.2.2.1.4.6.3 Slopes for non-retained construction pits

Slope inclinations depend on material properties and the period, in which the pit will have to be left
open. In addition, all loads and vibrations due to the works either in or next to the pit shall be
considered.

For materials subject to effects of drying up, water absorption, freezing, or sliding, suitable not
steep slopes shall be performed, and all the arrangements to evacuate all the water shall be taken
in order to prevent damage.

The contractor is free to select slope inclinations, unless directed otherwise by the design.
However, an approval by the engineer is mandatory. The contractor shall be responsible for the
safety and the slope maintenance during the works.

At the upper edge of the slope behind a non-retained construction pit, a free protective zone of a
minimum width of 60 cm shall be maintained as a berm.
2.2.2.1.5 Quality of execution

Excavation works shall be carried out in a good quality, and shall be harmonized with regulations,
design documents, as well as provisions and requirements of these technical conditions.

All the final surfaces of excavations shall be executed in compliance with the design requirements.

The evenness of the formation of the spread excavation bottom, measured with a 4 m straight
edge, may deviate
- by upto 3 cmin sails,
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- by upto5cmin rocks.

Excavations for drainage ditches and gutters, as well as melioration/regulation ditches shall be so
arranged as to allow an undisturbed water outflow.

Excavations for drainage ditches and gutters, as well as regulation/melioration ditches, for which
any lining or stabilization is foreseen, shall correspond to the design dimensions. Deviations to the
detriment of the thickness of the lining or consolidation of the ditch are not admitted.

During excavation works, the contractor shall inform the engineer of all the problems, which could
occur and affect the quality of the executed works, as specified by the present technical conditions.
If the contractor fails to inform the engineer accordingly, he shall take all the responsibility and
bear all the eventual repair costs.

The contractor is obliged to perform the internal control of the works in accordance with these
technical conditions.

2.2.2.1.6 Measurement and taking over of works

2.2.2.1.6.1 Measuring of works

The executed works shall be measured in compliance with item 2.1.7.1 of general technical
conditions, as well as with the following provisions:

- All the excavations (surface, spread, for foundations, trenches, construction Dpits,
melioration/regulation ditches, drainage ditches and gutters, as well as paving and lining)
shall be measured according to quantities actually executed, in cubic metres, in in-situ
condition of different material categories according to item 2.2.2.1.3.1.

- To establish actually excavated quantities, cross-sections shall be used, which have been
surveyed prior to and after the excavation. A suitable surface of the cross-section,
measured from the excavation upper edge to the excavation bottom, represents — taking
account of the thicknesses of individual layers, soil categories, and cross-section spacing —
the actual accounting quantity, however only within the scope of the design, or
modifications having been approved or ordered by the engineer.

The measurement shall also take account of the following:
- A surface excavation includes a layer of thickness up to 40 cm;

- In spread excavation, lenses, pockets, and caverns not exceeding 1 m? in cross-section are
not deducted; if their size exceed 1 m? in cross-section, they shall be deducted from the
individual material categories over the entire area;

- In excavations for foundations, trenches, and construction pits, the actually executed
excavation is accounted in compliance with the provisions stated in 2.2.2.1.4.7.1. To
determine the depths of those excavations, the mean level of the ground and excavation
circumference shall be considered as a starting level;

- In excavations for drainage ditches, the starting level is the mean height level of the
ground, and the mean height level of the excavation in the cross-section axis, representing
a mean value of both height levels of in-situ materials in extreme points of the ditch.

All the excavated material used for other purposes than for fills, backfills, wedges, and
substructure shall be deducted on determining the excavation quantities, unless the contractor has
compensated such material from a borrow pit (without additional payment).

2.2.2.1.6.2 Taking over of works

The executed works shall be taken over in compliance with the provisions of item 1.1.6.2 of the
general technical conditions, as well as of these special technical conditions.

2.2.2.1.7 Final account of works

The executed works shall be accounted in accordance with item 2.1.7.3 of the general technical
conditions.

The quantities assessed in compliance with item 2.2.2.1.7.1 shall be accounted according to the
contractual unit price per 1 m® of excavated material, separately by material categories, where the
following is included in the unit prices:

- all the works related to excavation and pushing away to a specified location of placing or
depositing, carried out in accordance with the design documents, and/or instructions by
the engineer;
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all the works related to excavation and loading on lorries, carried out in accordance with
the design documents, and/or instructions by the engineer;

all the works related to transportation and dumping to a specified location of placing or
depositing, carried out in accordance with the design documents, and/or instructions by
the engineer;

all the works related to spreading surplus material on the deposit area;

all the works related to removal of roots and stumps, including excavation of soils of low
bearing capacity, which are of light-plasticity to liquid consistency;

all the works related to arrangement of permanent and provisional deposit areas for
surplus or unsuitable materials;

acquiring adequate areas for permanent and provisional deposit areas, including suitable
reimbursements;

grading all excavated and affected adjoining surfaces;
clearing of site after completion of works, and removal of surplus material by lorries;

removal of all obstacles which the contractor has been faced with, except those obstacles,
which are of cultural/historical importance;

maintaining executed works up to the final taking over.

In addition to the works mentioned above, the unit price also includes the following:

in spread excavations:
- arranging slopes, and removal of loose stone blocks and rubble from the slopes, and

- excavation of steps foreseen in accordance with the design, or due to a need
established subsequently.

in excavations for foundations and trenches:

- all the required retaining and planking of trenches for foundations or channels;
in excavations for construction pits:

- required permanent planking in construction pit;

- re-establishing original condition of structures and ground affected by the construction
works;

- all the required retaining and planking the construction pit slopes;
in excavations for melioration and regulation channels:

- arrangement of formation for paving and lining in compliance with the design; this
provision shall apply where paving or lining is carried out in existing channels.

In excavations for road tunnels, the unit price shall also include the following works and measures:

safety measures of all kinds during the entire construction period, and special safety
measures during the tunnel excavation

staking-out and current control of the axis in the tunnel (by direction and level) during
duration of the excavation, as well as the construction mileage marking, including placing
and maintaining of fixed point of all the types

cross-section survey in the tunnel during excavation and after application of shot cement
concrete (arch and bench) for the clearance control (taking account of all the tolerances),
as well as cross-section survey of the tunnel prior to placing the waterproofing, at spacing
of 5to 10 m

difficulties with water, irrespective of excavating upwards or downwards, up to the limiting
amount of 10 I/s; this applies to the arch of the main tunnel, emergency niches, and cross
tunnels

measurements of water quantity

impediment of the excavation, and interruptions due to survey and geotechnical
measurements in the tunnel; this also applies to control measurements executed by third
parties

evacuation of all the water from the tunnel up to the waste water treatment plant,
including the plant itself, pumping the water up to the highest point in the tunnel at
excavation downwards
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impediment of excavation by current elaboration of geological-geotechnical documents

increase of excavation above the line 2 specified in the technical conditions for road tunnel
construction

increase of excavation due to anchor heads to be covered with shot cement concrete prior
to placing the waterproofing

transportations of material within the site (intermediate depositing areas, ramps,
temporary invert, etc.) including loading and unloading, eventually repeated
loading/unloading

current working out technical documents for construction methods of all kinds (extent of
execution of supporting measures, length of excavation step, inflows and breaking-in of
water the front, crumbled material, damaged anchors, cracks in the shot cement concrete,
particular difficulties in the excavation progress, etc.)

execution of preliminary securing of structures on the surface in the area of shallow
covers, if the contractor has not received any satisfactory documents from the client

safety provisions during construction to protect the equipment and machinery at site until
the tunnel is handed-over to the client; this requirement does not apply to working hours
only, but also to periods of breaks, when the site is at a standstill

damage to machines and equipment due to crumbling material and similar, as these items
shall be specially insured by the contractor

excessive profiles and excavations due to an unprofessional work; the contractor shall
protect and fill these items with shot cement concrete or cement concrete without having
the right to claim an extra payment; the surrounding of crumbled material shall be
additionally secured by injecting as directed by the engineer; in addition, the contractor is
responsible for the execution of reinforcements, which might be necessary due to the
abovementioned facts; the contractor has no right to claim any additional payment for the
damage, that he has caused to third parties

all additional excavations, which are required by the working-technical site conditions, such
as niches for transformers, side widening, etc., for which the contractor is obliged to
acquire the client’s approval; the client reserves the right to use niches, side widening, etc.
for other purposes subsequently

dry boring of holes for blasting, including reduced effects; the engineer shall approve the
use of water for boring works

all the required excessive profiles for excavation of individual niches, except emergency
niches, difficulties related to removal of individual supporting means, and to the water
inflow

geological control of the tunnel face for each excavation step (map-work for tunnel face,
and photo documentation), including a finally elaborated comparison between the
predicted and actual geology

difficulties due to removal of supporting means in areas where cross tunnels intersect the
main tunnel, independently on the rock class, as well as surplus works associated with the
water drainage (pumps etc.)

eventual use of greater amounts of steel or truss arches upon excavation of the elephant
foot in the arch, preparation of the elephant foot for subsequent extension of the arch to
the bench, as well as a greater consumption of shot cement concrete and reinforcing steel.

Re-profiling of insufficient cross-section in a road tunnel due to radial deformations is only relevant,
when it is evident that such an under-profile has not been caused by contractor’s careless work.
The unit price shall include:

removal of excavated material, with transportation to a provisional depositing area, and
subsequently to a permanent depositing area, including all the manipulation

removal of reinforced shot cement concrete, with transportation to a provisional depositing
area, and subsequently to a permanent depositing area, including all the manipulation

removal of all steel elements reaching the clear excavated profile of the tunnel, taking
account of all the tolerances, with transportation to a provisional depositing area, and
subsequently to a permanent depositing area, including all the manipulation

excavation of rock with over-profile (excessive cross-section) irrespective of the rock class
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- repeated installation of anchor plates onto the anchors previously built-in
- all eventual additional difficulties, which might occur upon re-profiling works.

The unit price for rotary core boring including current taking borehole samples in all types of the
ground, also in a light and heavy rock as well as in cement concrete (minimum borehole diameter
80 mm), shall include the geological control and preparation of colour photos of cores (size of
photography 13 x 9 cm). The cores won by rotary boring in a light or heavy rock, as well as in a
loose rock, shall be only paid to such a length, that the consistency of bored-through strata can be
assessed on the basis of those cores, and a prognosis can be offered. However, the length of a
core shall amount to at least 90% of the borehole length.

Preliminary boring for an early detection of methane shall not be extra paid as well. All the costs
shall be included in the excavation unit price.
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2.2.2.2 SUBGRADE FORMATION

2.2.2.2.1 Description
The execution of a subgrade formation includes the following works:

- preparation of subgrade for constructing fills, backfills, wedges, and/or substructure after
completion of surface excavation of fertile soil (topsoil), or after spread excavation of soil
or rock, which comprises the following:

- rough grading, and

- compaction of subgrade surface layer.

- at improvement, consolidation, and/or stabilization with binder the following as well:
- delivery and spreading of binder,
- moistening,
- mixing, and

- maintaining subgrade formation up to subsequent construction works.

2.2.2.2.2 Basic materials

A formation of natural, improved, consolidated, or stabilized subgrade can be arranged in soils and
rocks not containing materials, which would, due to chemical processes in the course of time,
change their mechanical and physical properties to such an extent that the road body stability
could be jeopardized.

Both soils and rocks in foundation ground shall make feasible such a compaction that the
foundation ground will be able to take all the loading foreseen by the design.

To improve, consolidate, or stabilize the subgrade, particularly quicklime and hydrated lime, as well
as pozzolanic or metallurgical cement shall be used. To improve the subgrade, suitable mineral
aggregate can be used in certain cases.

2.2.2.2.3 Quality of materials

2.2.2.2.3.1 Soils and rocks

For foundation soils and rocks the classification according to item 2.2.2.1.3.1 applies logically. Both
soils and rocks shall comply with the following conditions:

1. The moisture content in a cohesive soil or granular rock shall be such as to achieve the
prescribed density on compaction. Where suitable moisture content in the material cannot
be ensured either by consolidation or by stabilization, other appropriate technical methods
shall be introduced.

2. The content of topsoil and organic admixtures shall not exceed the quantities specified by
the engineer. The maximum admissible content of topsoil and/or organic admixtures
determined by the test in accordance with the EN 1744-1 shall be such, that the sodium
hydroxide solution is not darker than the reference colour.

2.2.2.2.3.1.1 Cohesive soil

The applicability of cohesive soils in the foundation ground shall be established by means of
preliminary testing the characteristic samples. The following properties shall be verified:

- moisture content,

- optimum moisture content and maximum density according to standard Proctor method,

- consistency limits,

- content of topsoil and organic admixtures.
Medium and high plasticity clays (of liquid limit W, > 35 %, and plasticity index I, > 12 %) must
not be left in the layer below the subgrade formation (up to maximum 0.5 m below the
substructure formation level) unless their improvement, consolidation, or stabilization is planned.

The crucial criterion to assess whether the soil quality is suitable to consolidation or stabilization is
the resistance of a consolidated or stabilized soil to weather impacts.

The engineer shall specify both type and number of tests.

2.2.2.2.3.1.2 Granular rocks
As a rule, all types of granular rocks are suitable to arrange a subgrade formation.
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Where the granular rock composition is insufficient to ensure the required properties of the
subgrade formation it can be improved by adding and mixing an adequate mineral aggregate.

In case of suspicion than a granular rock contains an excessive amount of topsoil and/or organic
admixtures, appropriate tests shall be carried out on engineer’s request.

2.2.2.2.3.2 Binders

To improve, consolidate, or stabilize the cohesive soil layer below the subgrade formation all types
of binders are applicable, which ensure the required properties on an improved, consolidated, or
stabilized soil.

The contractor shall submit suitable documents to prove that the binders are applicable. The
following shall be verified:

- binding capacity (compressive strength), and
- binding commencement and completion.

2.2.2.2.4 Execution method

2.2.2.2.4.1 Rough grading

After completion of a surface excavation or a spread excavation, the subgrade formation shall be
roughly graded to ensure an optimum drainage under existing ground conditions.

This works shall be carried out in compliance with the design and these technical conditions.

2.2.2.2.4.2 Improvement, consolidation, or stabilization of cohesive soil and granular rock in the
foundation ground by means of binders

An improvement, consolidation, or stabilization of cohesive soil and granular rock with binders is
required to ensure suitable moisture content and/or foundation ground stability.

Binders used for improvement, consolidation, or stabilization of cohesive soil or granular rock shall
be spread onto a subgrade formation, which has been roughly graded preliminarily, to such
amount and in such a way that the required uniformity of the added binder (dosing accuracy of +
1 kg/m?), and the required properties of the mix are ensured.

The spread binder shall be mixed with natural material by means of suitable machines in a layer,
which shall generally be at least 20 cm thick, as to ensure a uniform mix of the natural material
and the binder.

If required, an additional water quantity shall be adequately dosed to achieve uniform and
optimum moisture content in the improved, consolidated, and/or stabilized cohesive soil and
granular rock.

The uniformity of the mix of cohesive soil or granular rock and the binder containing water shall be
ensured by means of mixing over the entire design thickness of the layer.

Improvement, consolidation, and stabilization of cohesive soil or granular rock in the foundation
ground using binders is only feasible at temperatures above +3°C, and in a dry weather.

3.2.2.1.1.2 Compaction

After completion of grading and mixing, natural subgrade, as well as improved, consolidated, or
chemically stabilized soils and granular rocks in the foundation ground shall be compacted over
entire layer width by means of rollers with smooth and/or pneumatic wheels.

All places, which are inaccessible to rollers, shall be consolidated in accordance with the design by
means of other compaction means or methods to be approved by the engineer, who also specifies
the conditions, under which such means or methods shall be used.

Both serviceability of compacting machines and the compacting method shall be preliminarily
tested in compliance with item 2.1.5.2 the general technical conditions.

Prior to commencement of compaction, any layer of natural, improved, consolidated, and stabilized
subgrade or mixture shall contain such amount of water that it can be suitably compacted.

If required, the engineer may determine additional procedures to ensure adequate moisture
content, and suitable placing of cohesive soil, granular rock, and/or mix.

When fills, backfills, or wedges are not constructed immediately after compacting and checking
quality of the subgrade formation, but only after a longer period of different weather conditions,
the layer density below the subgrade formation shall be rechecked prior to continuing the works.
The latter can be carried out only in case that the established quality is sufficient.
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2.2.2.2.4.3 Storage of binders

Binders for improvement, consolidation, and stabilization of cohesive soils and granular rocks shall
generally be stored in adequate silos or tanks.

22225 Quality of execution

2.2.2.2.5.1 Compaction

The contractor shall prove the compaction of cohesive soil or granular rock below the subgrade
formation by test results within the scope of the internal control, as a rule by a non-destructive fast
measuring method by means of an isotope gauge.

Layers of natural, improved, consolidated, and stabilized cohesive soils and granular rocks below
the subgrade formation shall achieve the required compaction and load bearing values in
accordance with table 2.2.

The required compaction values indicated in table 2.2 are mean values. The lower limiting value
must not be by more than 3 % below the corresponding required mean value.

The compaction of cohesive soil or granular rock below the subgrade formation shall attain the
lower limiting value at any measuring spot. The contractor is obliged to re-compact insufficiently
compacted cohesive soils and/or granular rocks below the subgrade formation, taking account of
provisions of these technical conditions, however without any right to claim additional payment.

When the engineer, on the basis of results of internal and/or external tests, subsequently
establishes insufficiently compacted places on the subgrade formation, he may decide upon further
measures autonomously.

2.2.2.2.5.2 Bearing capacity

The contractor shall prove the bearing capacity of the subgrade formation (unless he carried out
compaction tests) by the results of internal bearing capacity tests measuring static and/or
dynamical moduli of deformation (Ey, and Eg).

The required mean lower limiting values of static moduli of deformation E,, on the subgrade
formation are given in table 2.2.

Informative lower limiting values of dynamical moduli of deformation E,q amount to approximately
50 % of the required lower limiting values of static moduli of deformation E,5,.

The ratio of static moduli of deformation E,, : E,; shall not exceed 2.2. If the measured value of
the modulus E,; exceeds 50 % of the required value of the modulus E,,, the required ratio is not
decisive to assess the bearing capacity of the made subgrade formation.

Table 2.2: Requirements in view of compaction and bearing capacity of the subgrade formation

Required compaction with | Required bearing
regard to the material capacity E,,
Description of works density
by SPP | by MPP
% MN/m?

Subgrade formation more than 2 m below the
formation level of substructure made of

- cohesive soils 92 - -
- improved cohesive soils 92 - -
- consolidated and stabilized cohesive soils 92 - -
- granular rock - 92 -

Subgrade formation less than 2 m below the
formation level of substructure made of

- cohesive soils 95 - 15
- improved cohesive soils 95 - 20
- consolidated and stabilized cohesive soils 95 - 30
- granular rock - 95 60

Subgrade formation at the formation level of
substructure made of
- cohesive soils 98 - 20
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- improved cohesive soils 98 - 25
- consolidated and stabilized cohesive soils 98 - 40
- granular rock - 98 80

SPP — standard Proctor compaction test
MPP — modified Proctor compaction test

The required values indicated in table 2.2 represent the lower limiting values. The lower threshold
value of an individual measurement (up to 5 % of the total number of measurements) may be by
up to 20 % below the lower limiting value.

As a rule, the bearing capacity of a subgrade formation and of a consolidated or stabilized cohesive
soil and granular rock can be checked only 7 days after completion of compaction.

When the engineer, on the basis of results of internal and/or external tests, subsequently
establishes places of insufficient bearing capacity on the subgrade formation, he may decide upon
further measures autonomously.

2.2.2.2.5.3 Consolidated and stabilized cohesive soils and/or granular rocks

The contractor shall prove the properties of consolidated and stabilized natural materials by results
of the following tests within the scope of the internal control:

- compressive strength tested on seven days old specimens prepared according to
conditions for preparation of specimens by a suitable Procotor test; the following values
shall be achieved:

- atleast 0.4 MN/m? for cohesive soils,
- atleast 1.5 MN/m? for granular rocks;

- weather resistance of specimens prepared according to described conditions; it is
determined by the ratio of compressive strengths of dry and soaked (for 24 hours) seven
days old specimens, and shall amount to at least 0,70.

In case of necessity, the engineer may modify the abovementioned quality requirements for
stabilized natural materials of the layers below the subgrade formation.

The required values of compressive strength of specimens represent mean values. The lower
limiting value may be by 0.1 and 0.2 MN/m? respectively lower than the required value whilst the
lower threshold value may by 0.2 and 0.5 MN/m? respectively lower.

2.2.2.2.5.4 Evenness and subgrade formation level

2.2.2.2.5.4.1 Evenness
The method of measuring evenness is defined in the General Technical Conditions.

The subgrade formation may deviate at a length of 4 m, in any direction with regard to the road
axis, from the straight edge or plane by the following values:

- in natural, improved, consolidated and stabilized cohesive soils max. 30 mm
- in granular rocks max. 30 mm
- inrocks max. 50 mm

2.2.2.2.5.4.2 Level
A subgrade formation may deviate at any place from the design level by the following values:

- in natural, improved, consolidated and stabilized cohesive soils max. £ 25 mm
- in granular rocks max. £ 25 mm
- inrocks max. = 40 mm

2.2.2.2.6 Execution quality control

2.2.2.2.6.1 Preliminary tests

Prior to commencement of consolidating the subgrade the contractor shall verify whether the
characteristic properties of materials established by preliminary geotechnical investigations,
correspond to the properties of material samples taken at the beginning of works.

By preliminary testing carried out on a suitable test area the contractor shall verify the
characteristics indicated in table 2.3, taking account of the engineer’s instructions.
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For each characteristic material type below the subgrade formation, adequate technology, type of
compacting machine and its depth effect shall be specified prior to commencement of the works.

Table 2.3: Preliminary tests for subgrade preparation

Material property Unit Required value Test method
- applicability of cohesive soil and/or granular rock:
- natural moisture content: % by m. | item 2.2.2.2.3.1/1 BAS
- Proctor compaction test: EN 13286-2
- optimum moisture content % by m. -
- maximum density t/m® -
- consistency limits:
- liquid limit w; % <35
- plasticity index I, % <12
- portion of topsoil and/or organic admixtures - item 2.2.2.2.3.1/2 EN 1744-1
- applicability of binder:
- binding capacity: % by m. | item2.2.2.2.3.1/1
- compressive strength of mix: EN 12390-2
- cohesive soils MN/m? 20,4
- granular rock MN/m? 21,5
- weather resistance - 20,7 -
- commencement and completion of binding h - EN 196-3

2.2.2.2.6.2 Consolidation control

2.2.2.2.6.2.1 Internal control

On the basis of preliminary tests the engineer specifies the internal control extent in consolidation
the subgrade formation notwithstanding that such a control has already been determined by the
programme of average control frequency.

The minimum frequency of internal control in consolidation of the subgrade formation, which
includes

- testing of materials, and
- testing on placing,
is specified in tables 2.4 and 2.5 below.

Table 2.4: Minimum material testing frequency within the scope of internal control of consolidation of
subgrade formation

Material property Test method Minimum testing frequency
- natural moisture content per 40 m'’
- Proctor compaction test EN 13286-2 per 400 m'’
- consistency limits of soils per 400 m'
- portion of topsoil and/or organic EN 1744-1 per 400 m'
admixtures

When the engineer establishes that the results of the internal control tests significantly deviate
from the results of preliminary testing, or from the properties specified in conformity certificates,
he is entitled to modify the internal control extent. On the contrary, he may also reduce the
internal control extent, when the testing results are homogeneous.
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Table 2.5: Minimum placing control frequency within the scope of internal control of subgrade
consolidation

Subgrade properties Test method Minimum testing Evaluation base
frequency
- moisture content and natural 20m’ item2.2.2.2.3.1.1
material density
- quantity of spread binder 100 m" item 2.2.2.2.4.2
- mix: 100 m'
- moisture content and density 40 m' item 2.2.2.2.4.3
- compressive strength EN 12390-3 100 m" item 2.2.2.2.5.3
- weather resistance 200 m' item 2.2.2.2.5.3
- subgrade formation: 100 m"
- compaction 20m’ item 2.2.2.2.5.1
- bearing capacity (Eq) 20m’ item 2.2.2.2.5.2
- evenness and level 20m'’ item 2.2.2.2.5.4

2.2.2.2.6.2.2 External control
The ratio of the external control extent to be performed by the client, to the internal control
extent, generally amountsto 1 : 4.

According to a statistical random pattern the engineer selects locations of taking samples for the
external control, and places where evenness, levels, density, moisture content, and bearing
capacity shall be measured.

2.2.2.2.7 Measurement and taking over of works

2.2.2.2.7.1 Measurement of works

The executed works shall be measured in compliance with item 2.1.7.1 of general technical
conditions.

The quantities of all the works carried out on the subgrade formation shall be accounted in square
metres.

All the quantities shall be measured according to the actually executed extent and type of works
within the scope of the design documents.

The contractor shall submit suitable certificates for all the quantities of binders delivered to the
site.

2.2.2.2.7.2 Taking over of works

The engineer shall take over the subgrade formation, taking account of the quality requirements
indicated in these technical conditions, and in compliance with item 2.1.7.2 of the general technical
conditions.

Prior to proceeding with the works, the contractor shall make good all the deficiencies established
on the basis of these requirements.

All the costs associated with mending deficiencies shall be born by the contractor, including
expenses for all the measurements and tests, which had shown an inappropriate quality if the
executed works, as well as for additional tests, which have been performed after completion of the
repair works to establish, whether the quality meets the requirements.

For all the works that do not comply with the requirements indicated in these technical conditions,
and which have not been mended in accordance with the engineer’s instructions, the contractor
has no right to claim any payment. In addition, the client is entitled to prolong the guarantee
period (liability period) by at least 5 years for all the works that depend on the unrepaired works.

2.2.2.2.8 Final account of works

2.2.2.2.8.1 General

The executed works shall be accounted in accordance with item 2.1.7.3 of General Technical
Conditions.

RS-FB&H/3CS — DDC 433/04 Volume II — Section 2 — Part 2 Page 19 of 95



Earth Works and Foundation Special Technical Conditions

Quantities assessed according to item 2.2.2.2.7.1 shall be accounted by the contractual unit price.
The contractual unit price shall include all the services required for a whole accomplishment of the
works. The contractor shall not be entitled to claim any extra payment subsequently.

2.2.2.2.8.2 Deductions due to inadequate quality

2.2.2.2.8.2.1 Materials

As the quality of materials is clearly specified, there shall be no deductions upon final accounting of
the works.

2.2.2.2.8.2.2 Binders

As the quality of binders used for improvement, consolidation, or stabilization of materials is clearly
specified, there shall be no deductions upon final accounting of the works.

2.2.2.2.8.2.3 Compaction and bearing capacity

The lower limiting values of compaction and bearing capacity measurements, as well as individual
values up to the lower threshold values of measurements (up to 5 % of the total nhumber of
measurements) represent a 100 % - value in accordance with the bid unit price. As the compaction
and bearing capacity requirements are clearly specified, there shall be no deductions upon final
accounting of the works.

2.2.2.2.8.2.4 Consolidated and stabilized materials

The lower limiting value of the quality specified in item 2.2.2.2.5.3 represents a 100 % - value in
accordance with the bid unit price, whereas the lower threshold value a work without any value.
Intermediate values shall be linearly interpolated.

2.2.2.2.8.2.5 Formation evenness

As the adequate evenness of the formation is clearly specified, there shall be no deductions upon
final accounting of the works.

2.2.2.2.8.2.6 Formation level

As the design formation level is clearly specified, there shall be no deductions upon final
accounting of the works.
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2.2.2.3 SEPARATING, DRAINAGE, AND FILTER LAYERS; WORKING FIELD

2.2.2.3.1 Description

These works include both delivery and placing of the following:
- stone material for drainage and filer layers as well as working field and artificial islands,
- geotextiles for separating, drainage, and filter layers, and

- secondary materials for working field or artificial island in compliance with design or
engineer’s requirements, and with these technical conditions.

2.2.2.3.2 Basic materials

To construct drainage and filter layers as well as working field, natural, crushed, or mixed mineral
aggregates are appropriate, provided that they comply with the provisions of these technical
conditions. For working fields and artificial islands also such stone aggregates are applicable, which
are produced of secondary materials.

In addition to stone materials, geotextiles can also be used to execute separating, drainage, and
filter layers, on condition that they comply with these technical conditions.

2.2.2.3.3 Quality of materials

2.2.2.3.3.1 Stone materials
Stone materials for drainage and filter layers as well as working field can be won directly in
excavations and/or borrow pits (gravel pits, quarries, etc.), and/or indirectly by crushing natural
stones or secondary materials.
Mineral aggregates for drainage and filter layers as well as working field shall be composed of
individual grain-groups in such proportions that the specified requirements are fulfilled in
dependence on the intended purpose.
Mineral aggregates for drainage and filter layers as well as working field shall be suitable in view of
- particle size distribution,
- content of topsoil and organic admixtures, and
- durability of mineral grains.

A mineral mixture for drainage and filter layers shall fulfil the conditions of USBR specified by
grading curve limiting values:

12<d1i<40
1572

12<d5i<52
50z

where:
dise/dsor —  particle diameter at 15 % by mass/50 % by mass passing sieve of aggregate for drainage in
filter layers

dis7/dsgz — particle diameter at 15 % by mass/50 % by mass passing sieve of soll, which access to adjacent
and filter layers must be prevented

The diameter of the largest particle in mineral aggregates for drainage and filter layers must not
be greater than 2/3 of the layer thickness; in mineral aggregates for working field the diameter
must not exceed a half of the layer thickness.

Where geotextiles is laid as an intermediate layer between mineral aggregate drainage or filter
layer, and a cohesive soil, the mineral aggregate particle size distribution is determined by both
coefficient of granulometric composition non-uniformity U = dgo/dig and coefficient of water
permeability 4.

The designation dg, signifies the diameter of mineral grains (sieve opening) at 60% by mass
passing sieve of the aggregate, whereas d;q is the diameter of mineral grains at 10 % by mass
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passing sieve of the aggregate.

The quotient U of granulometric composition non-uniformity shall be greater than 8 for mineral
aggregates for drainage and filter layers, when such a layer is placed without any intermediate
layer of other material. However, where geotextiles is laid between the drainage or filter layer, and
the cohesive soil, and where the mineral aggregate is composed of several basic grain-groups, the
quotient U of granulometric composition non-uniformity shall be greater than 3. For a gap-graded
aggregate (basic grain-group) the quotient U has no lower limiting value.
The portion of grains of up to 0.063 mm in size in an aggregate for a drainage or a filter layer
shall, in case that such a layer is placed within the frost area, and that the quotient U amounts to >
15, correspond (according to SIST EN 13242) to the following categories:

- category f5 (up to 5 % by mass) on deposit areas, and

- category fg (up to 8 % by mass) in executed layer.
Where the quotient U amounts to < 6, the portion of particles of up to 0.063 mm in the mineral
aggregate of executed drainage or filter layer shall correspond to the category fi5 (up to 15 % by
mass).
Where coarse-grained mineral aggregate is used to execute a working field (granulometric
composition 0/2500 mm or more), the admissible portion of grains of up to 0.063 mm shall
correspond to the category fi5 (up to 15 % by mass).
The coefficient of water permeability & of mineral aggregate for drainage and filter layers coated
with geotextiles, as well as for working field shall amount to at 10®° m/s. Suitable specimen shall be
prepared according to the modified Proctor test.
The maximum admissible content of topsoil and/or organic admixtures in mineral aggregate
determined by the test in accordance with the SIST EN 1744-1 shall be such, that the sodium
hydroxide solution is not darker than the reference colour.
Mineral aggregates for drainage and filter layers shall not contain

- clayey, micaceous, and graphite slate,

- clayey and light-plasticity sandstone, and

- marl grains.
Both mechanical durability and volume constancy, as well as water and frost resistance shall be
determined by macroscopic mineralogical — petrographical investigation (in accordance with EN
932-3), or by additional testing (in compliance with EN 1367-2).
When such mineral aggregates are used to construct a working field or an artificial island, which
are, by their origin, secondary materials, their chemical inertness, and resistance to leaching
respectively shall be verified.
Prior to commencement of works, the contractor shall inform the engineer on the location of
winning mineral material for drainage and filter layers, as well as for a working field. Suitable
certificates shall be submitted to the engineer, and the latter shall issue a permit to use these
materials.

2.2.2.3.3.2 Geotextiles for separating, drainage, and filter layers

Geotextiles for separating, drainage, and filter layers shall generally meet the requirements
specified by the design.

The required minimum requirements in view of properties of geotextiles for separating, drainage,
and filter layers shall be harmonized with the conditions indicated in the geotechnical report, and
with guidelines for planning and application of geotextiles for these types of layers in road
construction.

The selected geotextiles for separating, drainage, and filter layers shall be specified by a general
description of the following:

- material type, and
- dimensions.

As a rule, the geotechnical report shall define properties, which shall be verified for the execution.
They are indicated in tables 2.6, and 2.7.
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Table 2.6: Minimum requirements for separating geotextiles in common cases, where the
selection has not been performed in compliance with the procedures indicated in
guidelines or supplements, or by geotechnical design

Properties Unit Minimum requirements | Test method

Mechanical properties

- tensile strength transversally - kN/m > 14 EN ISO 10319
longitudinally

- elongation strain at failure % > 30 EN ISO 10319

- resistance to dynamic piercing mm <30 EN 918

- resistance to piercing (CBR) N > 2000 EN ISO 12236

Hydraulic properties:

- characteristic pore size

- velocity index

- permeability index at 20 kPa

m/s 3x 103
m/s > 10 Koo

mm 0,05 <0y <0,5

EN ISO 12956
EN ISO 11058
E-DIN 60 500-4

Table 2.7: Minimum requirements for filter geotextiles in common cases, where the selection
has not been performed in compliance with the procedures indicated in guidelines or
supplements, or by geotechnical design

Properties Unit Minimum Test method
requirements®
Mechanical properties
- tensile strength transversally - kN/m > 14 EN ISO 10319
longitudinally
- elongation strain at failure % > 30% EN ISO 10319
- resistance to dynamic piercing mm <35 EN 918
- resistance to piercing (CBR) N > 1500 EN ISO 12236
Hydraulic properties:
- characteristic pore size mm 0,05 < 0Og < 0,2 EN ISO 12956
- velocity index m/s 3x103 EN ISO 11058
- permeability index at 20 kPa m/s > 10 kgl E-DIN 60 500-4

1) Recommended selection of filter geotextiles according to Guidelines
2) For wall drainages = 10 %, for embedded vertical drainages = 20 %

The minimum requirements for drainage geotextiles are the same as indicated in table 2.7.

The minimum required values for properties indicated in tables 2.6 and 2.7, shall be ensured by
appropriate evidences to be submitted to the engineer prior to commencement of works.

The mechanical and hydraulic properties of drainage geotextiles, which shall be assessed by means
of a design calculation, are indicated in table 2.8. Where compressible geotextiles are used for
drainage layers, the effect of both external load and creep on reduction of their thickness, as well
as reduction of conductivity in the course of time shall be calculated.

Table 2.8: Mechanical and hydraulic properties of drainage geotextiles to be assess by design

calculation
Properties Unit Test method
Mechanical properties
- tensile strength transversally - kN/m EN ISO 10319

longitudinally

- elongation strain at failure % EN ISO 10319
- resistance to dynamic piercing mm EN 918
- resistance to piercing (CBR) N EN ISO 12236
Hydraulic properties:
- characteristic pore size mm EN ISO 12956
- velocity index m/s EN ISO 11058
- permeability index at 20 kPa m/s E-DIN 60 500-4
- transmittance m?/s EN ISO 125958
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Where a geo-membrane, a rough foil, or a geo-mesh is foreseen for a separating, drainage, or
filter layer, the requirements shall be defined in detail by the design.

Additional conditions for the application of geotextiles are presented in detail in the Guidelines for
planning and application of geotextiles for separating, filter, and drainage layers in road
construction.

2.2.2.3.3.3 Preliminary tests

No additional tests are generally required, provided that the contractor submits to the engineer in
due time adequate evidences of quality of material for separating, drainage, and filter layers, as
well as working field. However, in special cases, the engineer may request such tests,
notwithstanding that suitable conformity certificate has been presented by the contractor.

The contractor shall submit all certificates proving that the material is suitable to the intended use
unless such evidence has already been provided by the design or supplemental information.

The contractor has no right to claim any extra payment for additional tests.
2.2.2.3.4 Method of execution

2.2.2.3.4.1 Preparation of sub-base formation

A sub-base formation, onto which a drainage and/or a filter layer, or a working field of stone
material will be placed according to the design, shall be prepared, prior to placing the material, in
compliance with the design requirements and these technical conditions.

A sub-base formation, onto which geotextiles will be laid as a separating, drainage, and/or filter
layer, shall be preliminarily so prepared as to comply with the special technical conditions.

2.2.2.3.4.2 Bringing stone material for execution of drainage and filter layers, and working field

Onto a suitably prepared sub-base formation (in accordance with item 2.2.2.3.4.1) stone material
for drainage and filter layers, as well as for working field can be brought only after the formation
has been taken over and approved by the engineer.

Mineral aggregates may only be brought to the working field over a mineral aggregate layer, which
has already been spread previously. The stone aggregate must not be delivered over the subgrade
formation, which has already been arranged and taken over.

Suitably equipped vehicles and/or spreading devices shall be used to enable the required
distribution of material in uniform layers or zones. The layer thickness of the spread material shall
comply with the value specified by the design.

In case of placing of several layers, each individual layer shall be adequately shaped and
compacted prior to commencement of bringing material for the subsequent layer.

Vehicles bringing the material shall be distributed as uniform as possible over the entire width of
the spread layer to prevent non-uniform compaction of the drainage layer and/or filter layer, or
working field.

Vehicles which wheels and chassis are soiled must not drive on already spread or compacted stone
material.

For formations of soils of very low bearing capacity (e.g. swamps or moors), where special
methods for working field construction are foreseen by the design, the following provisions shall be
generally applied as well, unless provided otherwise by additional technological conditions:
- mineral aggregate (according to 2.2.2.3.3.1) shall be spread onto previously laid
geotextiles in compliance with the design and these technical conditions,
- on sections where vertical drainages are foreseen, the mineral aggregate for the working
field shall be placed prior to execution of vertical drainages, whereas the specified
aggregate for the drainage and/or filter layer shall be placed afterwards.

2.2.2.3.4.3 Spreading and profiling mineral aggregates for drainage and filter layers, and working
field
After being spread, each layer shall be levelled to both profile and slope as provided by the design.

On a formation of soils of very low bearing capacity, where special methods for working field
construction are foreseen by the design, the mineral aggregate shall be spread by means of a light
bulldozer or motor grader.
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2.2.2.3.4.4 Compaction of stone material for drainage and filter layers, and working field

After completion of spreading, the layer shall be compacted over entire layer width by means of
rollers with smooth or pneumatic wheels.

As a rule, rolling shall be carried out from outer edges of the layer towards the middle, and/or from
the lower edge towards the upper one. The number of required passages of rollers shall be
determined by testing compaction during the works. Where the design layer compaction cannot be
achieved, additional compaction shall be carried out as directed by the engineer.

All locations, which are inaccessible to rollers, shall be compacted by means of other compacting
machines approved by the engineer who shall also specify the conditions under which such means
must be used.

Applicability of compaction means, and the proposed compaction method shall be preliminarily
tested according to item 2.1.5 of the general technical conditions.

Unless determined otherwise by the technological conditions, for soils of very low bearing capacity,
where special conditions for execution of drainage and/or filter layers, and working field are
provided by the design, only light rollers weighing up to 10 kN maximum may be used to compact
mineral aggregates (only to shape the surface, and to prevent infiltration of fine particles from the
subsequent layer).

2.2.2.3.4.5 Storing stone material and geotextiles

When the contractor, prior to placing, stores stone material and geotextiles for separating,
drainage, and/or filter layers, and a working field, such place shall be preliminarily so prepared and
cleaned as to prevent soiling the material. The space for storing geotextiles for separating,
drainage, and/or filter layers shall also comply with provisions prescribed by the manufacturer.

2.2.2.3.4.6 Method of execution of separating, drainage, and filter layers using geotextiles
Geotextiles may only by laid onto sirfaces prepared in accordance with these technical conditions,
i.e.:

- by sewing overlapping of approximately 10 cm in width,

- by thermal welding of overlapping of 10 — 15 cm in width,

- by unbound overlapping of 50 cm in width.
Laying geotextiles with unbound overlapping of 50 cm is only admitted, when weather conditions
prevent sewing or welding.
As the laid geotextiles shall be, as a rule, covered within the same day with mineral material, it
shall be laid in dependence on the work progress.
Coils of geotextiles shall be protected and stored in compliance with supplier’s/producer’s
instructions.
Any passage of vehicles over the geotextiles is forbidden. Vehicles may only pass over a working

field made of stone material of suitable thickness (at least 40 cm) frontally spread over the
geotextiles.

2.2.2.3.5 Quality of execution

2.2.2.3.5.1 Compaction of working field

The compaction degree of mineral aggregate in a working field shall be, as a rule, assessed by a
non-destructive fast measurement of density (and moisture content) by means of isotopic gauge.
The mean compaction degree of mineral aggregates of a working field shall amount to the
following values related to the maximum density of aggregate determined by the modified Proctor
compaction test:

- 95 %, when the working field is executed up to a depth of 1.5 m below the substructure

bottom level, or
- 92 %, when the working field is executed deeper.

The lower limiting value of an individual result of compaction measurement may deviate by up to 5
% from the mean value.

2.2.2.3.5.2 Bearing capacity

The bearing capacity of the formation of a drainage and/or filter layer shall be assessed, if this is
directed by the design. The requirements for such an assessment shall be specified in detail.

The bearing capacity of the working field formation shall be, as a rule, assessed by means of
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measuring static and dynamical moduli of deformation.

The static modulus of deformation E,, on the working field formation shall amount to at least 50
MN/m?, whereas the ratio of moduli E,, : E,; must not exceed 3.0.

The dynamical modulus of deformation E,4 on the working field formation shall amount to
minimum 25 MN/m?.

The lower limiting value of an individual result of measurement of static or dynamical modulus of
deformation may deviate by up to 20 % from the required value. The allowable number of such
deviations must not exceed 10 % of the total number of measurements.

2.2.2.3.5.3 Formation evenness

The evenness of the formation of a drainage and/or filter layer, measured with a 4 m straight
edge, may deviate in any direction with regard to the road axis by maximum 30 mm, whereas by
maximum 50 mm for the working field formation.

The specified evenness must be attained. The contractor shall have no right to claim additional
payment for eventual repair of the work already completed (to fulfil the abovementioned
condition).

2.2.2.3.5.4 Formation level

At any place, the formation level of drainage and/or filter layer may deviate from the design level
by maximum £ 30 mm, whereas the working field formation by maximum + 50 mm.

The specified formation level of a drainage or filter layer as well as of the working field shall be
attained. The contractor shall have no right to claim additional payment for eventual repair of the
work already completed (to fulfil the abovementioned condition).

2.2.2.3.6 Execution quality control

Prior to the first placing of mineral aggregates and geotextiles for separating, drainage, and filter
layer, as well as for working field, an independent external control institution shall verify the
conformity certificates proving that the material properties comply with the requirements. In case
of necessity, the independent institution shall also carry out identity tests specified by the
engineer.

2.2.2.3.6.1 Preliminary tests

At the beginning of placing separating, drainage, and filter layers, as well as working field, the
following shall be checked:
- granulometric composition of material, which access into upper or adjacent layers shall be
prevented,
- granulometric composition of material foreseen for drainage and filter layers, as well as
working field,
- properties of geotextiles.

On the basis of the aforementioned checking, the engineer may approve the proposed method of
placing, or require a modification of the planned procedure/material, and the adjustment in view of
the already placed or existing material.

If the contractor fails, in due time prior to commencement of placing, to submit to the engineer the
required conformity certificates for mineral aggregate and/or geotextiles, planned for execution of
separating, drainage, and filter layer, as well as of working field, it may be exceptionally allowed by
the engineer to perform the required tests, in compliance with these technical conditions, at the
beginning of the placing works. The engineer shall specify the number of tests in dependence of
the material.

2.2.2.3.6.2 \Verification of placing

2.2.2.3.6.2.1 Internal control

The contractor’s internal control shall establish the conformity of properties of mineral aggregates
in drainage and filter layers, as well as in a working field, and of properties of the placed layer with
the requirements specified by both design documents and these technical conditions.

Both frequency and type of tests to be performed by the internal control are specified in the
approved programme of the average control frequency. If this is not the case, the engineer shall
direct both frequency and type of testing.

According to a statistical random pattern the engineer selects locations of taking samples and
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measurement spots.

During placing of mineral aggregate for drainage or filter layer, or working field, the laboratory
shall take samples and verify the conformity, taking account of the frequency indicated in table
2.9.

Table 2.9: Minimum frequency of testing mineral aggregates within the scope of the internal
control of placing drainage and filter layers, and working field

Properties Test Minimum testing frequency

of mineral aggregates method for drainage and filter layer for working field
granulometric composition EN 933-1 per 200 m’ per 2000 m*
portion of fines EN 933-1 per 200 m’ -
density by modified Proctor EN 13286-2 per 400 m? per 8000 m’
compaction test
portion of topsoil and organic | EN 1744-1 per 400 m? -
admix.

A minimum extent of tests within the scope of the internal control of drainage and filter layers, as
well as of working field, made of mineral aggregates, is indicated in table 2.10.

Table 2.10: Minimum frequency of testing within the scope of the internal control of drainage
and filter layers, as well as of working field, made of mineral aggregates

Property Test Minimum testing frequency
method for drainage and filter layer for working field

moisture content and mineral BAS per 20 m' per 40 m'
aggregate density
layer bearing capacity — BAS per 40 m' per 40 m'
dynamical modulus of
deformation E,q4
layer bearing capacity — static BAS per 100 m' per 200 m'
modulus of deformation E,,
evenness and level of layer BAS per 20 m' per 40 m'
formation

2.2.2.3.6.2.2 External control

By the external control, the internal control is supervised, and the conformity of the produced and
placed aggregate mixture and geotextiles in separating, drainage, and filter layer, as well as in
working field, with requirements indicated in the design and these technical conditions is
established.

A minimum testing frequency within the scope of the external control of placing aggregate
mixtures for drainage and a filter layer as well as a working field is indicated in table 2.11.

Table 2.11: Minimum testing frequency within the scope of the external control of placing
mineral aggregate for drainage and filter layers as well as working field

Properties Test Minimum testing frequency

of mineral aggregates method for drainage and filter for working field
layer

granulometric composition EN 933-1 per 1000 m? per 8000 m?

portion of fines EN 933-1 per 1000 m? -

density by modified Proctor EN 13286-2 per 400 m? per 16000 m®

compaction test

portion of topsoil and organic SIST EN 1744-1 per 4000 m? -

admix.

A minimum extent of tests within the scope of the external control of drainage and filter layers, as
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well as of working field, made of mineral aggregates, is indicated in table 2.12.

Table 2.12: Minimum frequency of testing within the scope of the external control of drainage
and filter layers, as well as of working field, made of mineral aggregates

Property Test Minimum testing frequency
method | for drainage and filter | for working field
layer

moisture content and mineral BAS per 100 m! per 200 m!
aggregate density

layer bearing capacity — dynamical 1 1
modulus of deformation Eq BAS per 200 m per 200 m

layer bearing capacity — static 1 1
modulus of deformation E,, BAS per 400 m per 800 m

2.2.2.3.7 Measurement and taking over of works

2.2.2.3.7.1 Measurement of works

Executed works shall be measured in compliance with item 2.1.7.1 of general technical conditions
and with the following provisions:

- the quantities of placed mineral aggregates for drainage and filter layers as well as the
working field in cubic metres in compacted condition and in accordance with the works
actually carried out within the scope of the design. The value indicated in the design
documents shall be considered as the limiting (maximum) thickness of the constructed
layer.

- the quantity of laid geotextiles in square metres in accordance with the measurement of
works actually carried out; the specified overlapping shall not be measured extra.

The contractor shall submit to the engineer adequate evidence of the geotextiles quantity delivered
to the site.

2.2.2.3.7.2 Taking over of works

Executed works shall be taken over in compliance with item 2.1.7.2 of the general technical
conditions, and with the provisions of these special technical conditions.

The placed separating, drainage, and filter layers as well as the working field are subject to taking
over by the engineer. The contractor shall submit in due time all the information and reports on
conformity, as well as a final conformity certificate issued by an independent institution.

The engineer shall take over the separating, drainage, and filter layer, as well as working field in
compliance with the requirements indicated in this technical specification, and with eventual
additional requirements being a constituent part of the construction contract.

Where deficiencies and non-attaining minimum quality requirements are found out, the contractor
shall mend the situation at his expense prior to continuation of works. This also applies to the costs
associated with all the additional measurements and tests, which shall be performed after the
deficiencies are made good.

For all the works, which do not meet the quality requirements in accordance with this technical
specification, or which have not been carried out nor made good in compliance with the
contractual design conditions, the contractor has no right to claim any extra payment.

In such a case, the contractor is entitled to extend the liability period by at least 5 years for all the
works, which are dependent on the non-mended works.

2.2.2.3.8 Final account of works

2.2.2.3.8.1 General

Works shall be accounted in accordance with item 2.1.7.3 of the general technical conditions, and
with the following provisions:

Quantities assessed in accordance with item 2.2.2.3.7.1 shall be accounted on the basis of the
contractual unit price, where the latter shall include all the services related to delivery,
transportation, placing, and all the other works, defined by both design and these technical
conditions, which are necessary for a complete accomplishment of the works, thus the contractor
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has no right to claim any additional payment.

Mineral aggregates for drainage and filter layers as well as working field shall be accounted in
cubic metres of the material placed.

Geotextiles for separating, drainage, and filter layers shall be accounted in square metres of the
material laid.

When the contractor places such a material for separating, drainage, and filter layer, or working
field, which does not comply with the minimum quality requirements, or when the bearing capacity
of the working field formation is insufficient, the engineer shall decide upon the accounting
method.

2.2.2.3.8.2 Deductions due to inadequate quality

2.2.2.3.8.2.1 Stone material

The quality of stone material for drainage and filter layers as well as working field specified in item
2.2.2.3.3.1 shall be ensured.

As the quality of stone material is clearly specified, there shall be no deductions upon final
accounting of the works.

3.2.2.1.1.2.1  Geotextiles

Minimum requirements concerning geotextiles for separating, drainage, and filter layers, specified
in both item 2.2.2.3.3.2 and design documents shall be ensured, thus no deductions upon final
accounting shall be applicable.

2.2.2.3.8.2.2 Stone material compaction

Minimum requirements concerning compaction of the working field stone material specified in item
2.2.2.3.5.1 shall be fulfilled.

As the stone material compaction is clearly specified, there shall be no deductions upon final
accounting of the works.

2.2.2.3.8.2.3 Bearing capacity

Bearing capacity of the working field formation specified in item 2.2.2.3.5.2 shall be ensured, thus
no deductions upon final accounting shall be applicable.

2.2.2.3.8.2.4 Formation evenness

As the evenness of the drainage and filter layer formation as well as of the working field formation
is clearly specified in item 2.2.2.3.5.3, there shall be no deductions upon final accounting of the
works.

2.2.2.3.8.2.5 Formation level

As the suitable level of the drainage and filter layer formation as well as of the working field
formation is clearly specified in item 2.2.2.3.5.4, there shall be no deductions upon final accounting
of the works.
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2.2.2.4 FILLS, BACKFILLS, WEDGES, SUBSTRUCTURE, AND PUDDLE LAYER

2.2.2.4.1 Description
The following works are included:
- machine spreading of materials for fills;

- machine and/or manual spreading of materials for backfilling the foundations, trenches,
construction pits, melioration and regulation channels, as well as drainage ditches and
gutters;

- machine and/or manual spreading of materials in wedges behind bridges, or at transitions
from cuts to fills;

- machine and/or manual spreading of materials for substructure, all in compliance with the
design or engineer’s requirements, and in accordance with these technical conditions;

- moistening, mixing, rough grading, and compacting of materials in fills, backfills, and
wedges of dimensions and quality specified by both design and these technical conditions;

- machine spreading of materials for preloading and overloading at locations where this is
foreseen by the design, and complies with these technical conditions;

- construction of substructure of dimensions and quality specified by both design and these
technical conditions;

- execution of puddle layer at locations where this is foreseen by the design, and complies
with these technical conditions; delivery and placing of suitable cohesive soil is comprised;

- arrangement of formation of the top layer of fills, backfills, wedges, substructure, and
puddle layer, as specified by the design and in compliance with these technical conditions.

2.2.2.4.2 Basic materials

2.2.2.4.2.1 Materials

For fills, backfills, wedges, and substructure, suitable cohesive soils, granular, soft, and hard rocks,
fly ash from thermal power plants and heating plants, as well as secondary materials (slag,
recycled construction materials) can be used in accordance with the design requirements.

Fertile soils (topsoil) or low bearing capacity soils and other materials, which would change their
mechanical-physical properties due to biochemical processes in the course of time, shall not be
used for backfills, wedges, and substructure.

Materials for fills, backfills, wedges, and substructure can be won by excavating in the road
alignment, and/or from borrow pits.

For puddle layers, cohesive soils such as clays and silt clays are applicable. Perfect waterproofing
can also be ensured by means of other materials such as plastic foil, multilayer (composite) fail, or
plasticized fabric. To prevent mechanical damage to foils, each foil shall be protected on both sides
with a layer of natural drainage materials, in a thickness of at least 20 cm, or with a layer of
cohesive soil in a thickness of 30 cm minimum.

2.2.2.4.2.2 Binders for improvement, consolidation, or stabilization

For improvement, consolidation, or stabilization of natural materials in fills, backfills, substructure,
and puddle layer it is possible to use particularly hydraulic binders such as fine quicklime or
hydrated lime, pozzolanic or metalurgical cement, and fly ash, to which, depending on its
composition, suitable amount of lime shall be added to stimulate and ensure binding (fly ash
mortar).

2.2.2.4.3 Quality of materials

To construct fills, backfills, wedges, substructures, and puddle layers soils abd rocks classified in
item 2.2.2.1.3.1 shall be logically used.

Materials for fills, backfills, wedges, substructures, and puddle layers shall fulfil the following
conditions:

- the material moisture content shall be such that the specified density is achieved on
compaction,

- the maximum admissible content of topsoil and/or organic admixtures determined by the
test in accordance with the EN 1744-1 shall be such, that the sodium hydroxide solution is
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not darker than the reference colour.
The contractor shall acquire and submit to the engineer a professional opinion of applicability of
material from each characteristic major cut or location where in-situ material or secondary material
could be won to execute fills, backfills, wedges, substructures, and puddle layers.
2.2.2.4.3.1 Cohesive soils

Applicability of cohesive soils shall be ascertained by means of preliminary testing characteristic
soils from a cut and/or a borrow pit. The following properties shall be verified:

- moisture content,

- optimum moisture content and maximum density by standard Proctor compaction test,

- consistency limits, and

- portion of topsoil and organic admixtures.
Medium and high plasticity clays (of liquid limit W > 35 %, and plasticity index I, > 12 %) must
not be placed to the finishing layers unless their consolidation or stabilization with binder is

planned. The decisive criterion to estimate the quality of the soil to be consolidated or stabilized
with binder is the weather resistance.

For finishing layers of fills, backfills, and wedges no gap-grained silts and sands shall be used, as
the latter can flow in presence of water.

Granulometric composition of cohesive soils for puddle layers shall be within the range indicated in
table 2.13.

Table 2.13: Granulometric composition range of cohesive soils for puddle layers

Grain diameter Limiting values of passing sieves
mm % by mass
0.002 40to 70
0.02 50 to 90
0.09 85 to100

Water permeability quotient for cohesive soils for puddle layers shall amount to: k < 10 cm/s

Both type and number of tests of cohesive soils shall be specified by means of the programme of
average control frequency. If this is not the case, the engineer shall decide upon both type and
number of those tests.

2.2.2.4.3.2 Stones

Applicability of stones shall be established by preliminary tests of characteristic samples taken from
a cut and/or a borrow pit. The following properties shall be verified:

- granulometric composition,
- optimum moisture content and maximum density by modified Proctor compaction test, and
- portion of topsoil and organic admixtures.

The coefficient of granulometric composition non-uniformity for stone material U = dgo/d;, for fills,
backfills, wedges, substructures, and levelling layers shall amount to at least 6; however,
recommended values are in the range of 8 < U < 50.
The largest grain in mineral aggregate for fills, backfills, and wedges must not be greater than 2/3
of the layer thickness (the layer thickness corresponds to 1.5 times the diameter of the largest
grain), however not greater than 300 mm (10 % by mass of the total material amount may have a
diameter of 300 - 400 mm), unless specified otherwise by the design.
The largest grain in mineral aggregate for substructure must not exceed one half of the thickness
of the executed layer, however, as a rule, it shall not be greater than 125 mm.
Deviation from the abovementioned conditions is only admitted, if the required quantities of the
stone material layer can be proven by means of demonstrative placing.
For stone materials containing grains of diameter above 30 mm, the following shall be established
by preliminary testing:

- density of the layer of adequate thickness (by the substitutive method), which will be used

RS-FB&H/3CS — DDC 433/04 Volume II — Section 2 — Part 2 Page 31 of 95



Earth Works and Foundation Special Technical Conditions

as a base for subsequent measurements of compaction of placed materials on the top of
the layer, and

- optimum moisture content.
Where granular rocks are used to execute fills, backfills, wedges, and substructure up to the critical
frost depth h., determined by the pavement design procedure, they may, in unfavourable
hydrological conditions (high ground water level, possibility of capillary water lifting), contain the
following:

- whereU = 15: - on deposit area up to 5 % by mass of grain size up to 0.063 mm
(category fs),
- in executed layer up to 8 % by mass of grain size up to 0.063 mm
(category f),
- whereU < 6: - up to 15 % by mass of grain size up to 0.063 mm (category fis)

Intermediate values shall be assesses by linear interpolation.

In the zone of frost penetration h,, (below critical frost depth h,;,) the mixture of volume constant
grains shall contain < 15 % by mass of grain size up to 0.02 mm (according to USCS
classification).

When rocks for fills, backfills, wedges, and substructures are not resistant to weathering, they shall
be protected from weather action immediately after placing.

Pre-consolidated clays, marls, loamy stones, and other materials, which are prone to decay due to
weather actions, shall be re-crushed and placed in such a way that the remaining impacts will not
be harmful to them.

2.2.2.4.3.3 Fly ash

The characteristic properties of the fly ash are optimum moisture content and a maximum density,
which shall be assessed by preliminary testing according to standard Proctor method. Both type
and number of the tests shall be specified by the testing programme, or, if this is not the case, by
the engineer.

To construction of fills, backfills, wedges, and substructures particularly those fly ashes are
suitable, which have pozzolanic properties, and are also volume constant. In addition, aged and
adequately crushed fly ashes are also applicable.

As the weight of fills, backfills, wedges, and substructures should be as small as possible in certain
circumstances, a fly ash of the lowest possible volume mass is recommended.

2.2.2.4.3.4 Secondary materials

Where a secondary material is used to execute fills, backfills, wedges, and/or substructures, its
chemical inertness or resistance to leaching shall be checked.

2.2.2.4.3.5 Binders

For improvement, consolidation, and/or stabilization of natural materials all the binders can be
used, which fulfil the required properties indicated in item 2.2.2.4.2.2 for fills, backfills, wedges,
and substructures.

For this purpose, by suitable certificates and preliminary testing, the applicability of each binder
shall be proven, which is defined by the following:

- binder type,
- binding capacity (compressive strength), and
- commencement and completion of binding.

Both type and number of tests of a binder shall be specified by means of the programme of
average control frequency. If this is not the case, the engineer shall specify the type and number
of testing.

Binders for improvement, consolidation, and/or stabilization of natural materials shall be suitably
stored prior to being used (in silos and/or tanks).
2.2.2.4.3.6 Preliminary material testing

Prior to commencement of constructing fills, backfills, wedges, substructures, and puddle layers all
the specified properties of soils, rocks, fly ash, binders, and mixes shall be tested, if directed by the
engineer.
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For preliminary tests of specified properties of materials one sample of each materials is sufficient.
In special cases the engineer may require additional samples.

The contractor shall provide or perform all the preliminary tests of applicability of soils, rocks, fly
ash, secondary materials, binder, and mixes on request of the engineer, unless the test results are
indicated in the design documents or additional information. For such tests the contractor shall
have no right to claim additional payment.

2.2.2.4.3.7 Depositing soils and rocks

For a provisional depositing the substrate shall be suitable prepared. It shall be ensured that the
preliminarily deposited material retains all its characteristics.

A permanent deposit area shall be prepared and arranged in compliance with the design. Its
stability, drainage, and adaptation to environment shall be ensured.

2.2.2.4.4 Method of execution

2.2.2.4.4.1 Preparation of subgrade formation

Construction of fills, backfills, wedges, substructure, and puddle layer may commence after the
underlay (subgrade) formation has been arranged in compliance with the design, and with these
technical conditions (item 2.2.2.2), and/or a separating, drainage, or after a filter layer has been
laid in accordance with item 2.2.2.3, and after the executed work has been taken over.

2.2.2.4.4.2 Bringing materials and binders

To a suitably prepared underlay formation (in compliance with item 2.2.2.4.4.1) material may be
brought only after this is approved by the engineer. The latter has a right to stop the works, if
there is a hazard of unfavourable weather conditions, and to determine an adequate protection of
the works already carried out.

As a rule, materials for fills, backfills, wedges, and substructure must not be delivered over the
underlay formation, bur only over the spread material layer. The delivered material shall be
frontally or laterally turned over, and pushed away by means of machines to the location of
placing.

Passages of vehicles, which bring the materials, shall be distributed over the entire width of the
spread layer formation to the greatest possible extent.

Appropriate vehicles shall be used to deliver binders for improvement, consolidation, and/or
stabilization of cohesive soils and/or granular rocks.

Vehicles which wheels and chassis are soiled must not drive on already spread or compacted stone
material for the substructure.

2.2.2.4.4.3 Spreading and grading

Each individual material layer for fills, backfills, wedges, substructure, and puddle layer shall be
spread and graded in the longitudinal direction at an inclination not exceeding the design road
longitudinal fall.

In transverse direction each individual material layer shall be spread in one-sided or two-sided
(roof) cross-fall, which shall amount for cohesive soils at least 3 %, whereas for granular rocks, fly
ash, secondary materials, as well as consolidated and stabilized cohesive soils it shall be similar to
the design carriageway surface cross-fall.

Where the cross-fall of a subgrade formation is, due to unfavourable ground conditions, insufficient
for effective drainage (i.e. < 3 %), the minimum cross-fall shall be ensured by means of the first
placed layers of fills, backfills, or wedges.

Each individual material layer shall be spread simultaneously and in such a width that after rough
grading of the surface and compaction of the layer the specified quality is ensured up to the fill
edge, i.e. up to the slopes.

The thickness of individual layers of spread and graded material shall be harmonized with depth
effects of the foreseen compaction machines, and with material properties, which shall be verified
by trial placing.

The thickness of a placed layer of cohesive soil for puddle layer shall amount to at least 30 cm; to
this layer, a minimum 30 cm thick topsoil layer shall be laid, if the puddle layer is located at the
road body, or a minimum 20 cm thick layer of topsaoil, if the puddle layer is located below the road
body.
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Material shall not be spread and/or placed onto frozen surfaces, and the frozen material shall not
be used to construct fills, backfills, substructures, and puddle layers.

2.2.2.4.4.4 Improvement, consolidation, and/or stabilization of materials

An improvement of materials, particularly cohesive soils, with binders is necessary to ensure an
adequate placing of materials, which would be unsuitable without application of binders, for fills,
backfills, wedges, and substructures.

Consolidation and stabilization of materials with binders shall ensure, that the gained improved
properties of natural materials remain preserved in unfavourable weather conditions as well.

Binders for material improvement, consolidation, and/or stabilization shall be spread onto the
previously suitably prepared formation of spread and graded material in a quantity according to the
design and/or additional information, and in a method, which will ensure the required uniformity of
the binder added (dosing accuracy * 1 kg/m?), and the attained material properties.

The spread binder shall be mixed with the material by means of suitable machines in a layer of at
least 15 cm in thickness, as to ensure uniformity of the mix of the material with the binder.

To ensure uniform and optimum moisture content in the consolidated and stabilized material,
additional water shall be dosed, if necessary. Uniformity of mix of material and water over the
entire design layer thickness shall be ensured.

Improvement, consolidation, and/or stabilization of materials with binders are only feasible in a
warm (temperatures above + 3 °C) and dry weather.

As the angle of internal friction is increased by consolidation and stabilization of natural materials,
slope angles may be adequately increased in such cases.

2.2.2.4.4.5 Placing fly ash

As a rule, fly ash of optimum moisture content shall be placed. The optimum moisture content in
the fly ash shall be attained by homogenization at the location of winning, or at the location of
placing. The moisture content in the fly ash delivered with lorries can be lower (approx. 15 % by
mass), and the required water difference is added at the location of placing.

The contractor is free to deliver dry fly ash in tanks, and the homogenization with water is carried
out at the site. However, additional silos and homogenization devices are required in such cases.

2.2.2.4.4.6 Compaction

Stone materials, and cohesive soils consolidated and/or stabilized with binders shall be, after
spreading and grading, compacted in adequately thick layers (in a full layer width) by means of
rollers with smooth or pneumatic wheels, whereas natural and/or improved cohesive soils by
means of sheep foot rollers, and of rollers with smooth wheels.

As a rule, the compaction shall be performed from the outer edge towards the middle of the
surface, and from the lower edge of the layer towards the upper one. To ensure an adequate
compaction and bearing capacity over the whole layer width, the latter shall be widened at each
edge by the design layer thickness plus 10 cm.

The height of an individual spread material layer shall comply with the depth effect of used
compaction machines, with fill material type, and with the required compaction of the fill material.

All places, which are inaccessible to rollers, shall be consolidated in accordance with the design by
means of other compaction means or methods to be approved by the engineer, who also specifies
the conditions, under which such means or methods shall be used.

The applicability of compaction means and method shall be preliminarily tested on a test area in
compliance with item 2.1.5. The effect of a compaction mean shall be measured after each
passage for each individual material layer.

After completion of compaction the following shall be carried through on the fill layer:

- to measure density and moisture content by a non-destructive method using an isotope
gauge; to verify the results obtained, both density and moisture content shall also be
measured by another approved method;

- to measure bearing capacity by assessing both static and dynamical module of deformation

- to take material samples from the test area to determine the optimum moisture content
and the density by the Proctor standard compaction test (EN 13286-2).

On the basis of results obtained on the test area, both compaction method and machine type shall
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be specified in detail prior to commencement of the works.

In case that the density of the material placed is assessed by the method of continuous
measurements, the system shall be calibrated on the test area.

Each material and/or mixture layer shall contain such an amount of water prior to commencement
of compaction, that the used material type can be compacted to the specified density.

If required, the engineer may specify additional procedures to ensure suitable material moisture
content and placing.

When the contractor does not continue with the works on the subsequent layer immediately after
completion of compaction and quality control carried out on the previous layer, but only after a
longer period of different weather conditions, the density of the placed material or mixture shall be
rechecked prior to continuation of the works. Only after the quality meets the requirements, the
works may go on.

Construction of fills, backfills, wedges, substructures, and puddle layers shall be interrupted, when
the specified material density cannot be attained due to climatic conditions.

If the works have been stopped due to contractor’s negligence, all the costs associated with the
repeated measurements and eventual improvements shall be born by the contractor. Otherwise,
these costs shall be born by the client.

Compaction of material consolidated and stabilized with binders shall be completed within the
period specified by the approved method statement.

After being spread, the layer of cohesive soil to execute a puddle layer shall be compacted in a full
profile width, in accordance with the design, by means of sheep foot rollers and rollers with
smooth wheels. After the layer is adequately compacted, the planned excessive thickness of 10
cm of the puddle layer shall be cut off and removed, and the cohesive soil layer formation for the
puddle layer shall be re-rolled by rollers with smooth wheels.

The contractor has a right to propose to the client a modification of the method statement. In such
a case, he shall prove by the results of preliminary testing, which shall be carried out at his
expense that the proposed modified solution is at least equivalent to the method foreseen
originally.

2.2.2.4.4.7 Storing materials and binders

When the contractor, prior to placing, stores natural materials, fly ash, and/or secondary material
for fills, backfills, substructures, and/or puddle layers, such place shall be preliminarily so prepared
and cleaned as to prevent mixing of applicable materials with unsuitable ones.

Binders for improvement, consolidation, and/or stabilization of materials shall be, as a rule, stored
in appropriate silos or tanks.

2.2.2.4.4.8 Arrangement of substructure formation

The arrangement of a substructure formation includes the following:

- grading of remaining peaks in rocks, and, in special cases, raising an up to 10 cm thick
levelling course of mineral aggregate, and spreading, moistening, fine grading, and
compacting the levelling course;

- fine grading of formation in soils, in improved, consolidated, and/or stabilized natural
materials, and in fly ash.

Where a substructure formation cannot be suitably compacted due to excessive natural moisture
content in the material, the engineer has a right to specify required measures to ensure the
specified quality of the works executed.

2.2.2.4.49 Wedges

For the construction of wedges behind bridges, additional execution conditions shall be considered
besides the mentioned ones.

The bridge contractor shall backfill the excavation for foundations up to the solid ground level. This
shall be carried out in compliance with the provisions of these technical conditions for the works on
fills on the road alignment in close vicinity, which shall be verified by measurement results.

Wedges behind bridges shall be so constructed (if necessary, by suitable terracing into the
executed fill, or ground) as to provide the following:

- the slope, connected to the fill, shall be inclined by 1:4 from the top to a depth of 2 m

RS-FB&H/3CS — DDC 433/04 Volume II — Section 2 — Part 2 Page 35 of 95



Earth Works and Foundation Special Technical Conditions

below the substructure formation level;
- the slope, connected to the fill, shall be inclined by 1:3 on the upper half of the remaining
height;
- the slope, connected to the fill, shall be inclined by 1:2 on the lower half of the remaining
height;
- the slope, connected to the fill, is shifted from the abutment by at least 1 m at the
abutment foundation.
Wedges behind bridges are generally the works above the in-situ ground.
Wedge areas below transition slabs shall be, prior to the transition slab construction, consolidated
to the degree specified by the design.
Transition wedges between fills and excavatons shall be carried out in the excavation area
- in soils up to a depth of 1.0 m, and
- inrocks up to a depth of 0.3 m.

In case of a greater weather layer thickness, the transition wedges can be executed deeper as
directed by the engineer, and in a longitudinal fall of 1:4, so that the weathered layer at the
contact between the fill and the excavation is completely removed.

Transition wedges shall be constructed of similar materials as they have been used for the upper
layer of the adjoining fill.

The connection of a transition wedge in excavations in rocks to the levelling layer of stone material
shall be carried out in a thickness of 10 cm.

2.2.2.4.5 Quality of execution

2.2.2.4.5.1 Compaction

The contractor shall prove suitable compaction of each individual layer of fills, backfills, wedges,
substructures, or puddle layer by results of internal control testing by non-destructive
measurement of both density and moisture content by means of an isotope gauge.

For materials used for fills, backfills, wedges, and substructures, the required values of compaction
are indicated in table 2.14. These values represent mean values. The lower limiting value of the
individual measurement result must not be smaller by more than 3 % of the corresponding mean
value. The admissible number of such deviations shall not exceed 10 % of the total number of
measurements.

Table 2.14: Requirements for compaction and bearing capacity of fills, backfills, wedges, and
substructures

Required compaction with Required
Description of work regard to the material bearing
density
by standard | by modified capacity
Proctor test | Proctor test
% MN/m?
- Fills, backfills, and wedges more than 2 m below
substructure formation of
- cohesive soils 92 - -
- improved materials 92 - -
- consolidated and stabilized materials, and fly ash 92 - -
- granular rock - 92 -
- Fills, backfills, and wedges less than 2 m below
substructure formation of
- cohesive soils 95 - 15
- improved materials 95 - 20
- consolidated and stabilized materials, and fly ash 95 - 30
- granular rock - 95 60
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- Fills, backfills, and wedges at the level of
substructure formation of

- cohesive soils 98 - 20
- improved materials 98 - 25
- consolidated and stabilized materials, and fly ash 98 - 40
- granular rock - 98 80

Cohesive soil in a puddle layer shall be compacted to 100 % on average with regard to the density
according to the standard Proctor testing method. The lower limiting value must not be smaller
than by more than 2 % of the required mean value.

The compaction of the material layers for fills, backfills, wedges, substructures, and puddle layer
shall attain the lower limiting value at each measuring spot. The contractor shall re-compact
unsuitably compacted layers in compliance with these technical conditions without any extra
payment.

2.2.2.4.5.2 Bearing capacity

The contractor shall prove a suitable bearing capacity of materials placed for fills, backfills, and
wedges by the internal conrol results, unless he performs compaction measurements.

In any case, the contractor shall prove the substructure formation bearing capacity by the internal
control results.

As a rule, the load bearing capacity shall be assessed by measuring static and/or dynamical moduli
of deformation.

Moduli of deformation shall be, as a rule, measured on the fill top layer formation, however at a
depth not greater than 0.5 m below the substructure formation, as well as on the substructure
formation.

The required lower limiting values of static moduli of deformation E,, are indicated in table 2.14 for
individual specified measuring spots. The threshold lower limiting value of any individual
measurement (up to 5 % of the total number of measurements) may be smaller by up to 20 %.

The ratio of static moduli of deformation E,,:E,; for cohesive soils and granular rock may amount
to 2.2 maximum. When the measured value of the static modulus of deformations E,; exceeds 50
% of the required value of the static modulus of deformation E,,, the abovementioned ratio is no
more decisive to evaluate the bearing capacity of the material layer placed.

For layers of stone materials for fills, backfills, and wedges, the ratio of static moduli of
deformation E,,:E,; shall not exceed 3.0.

The values of dynamical moduli of deformation E,q shall amount to at least 50 % of the specified
values of static moduli of deformation E,,.

The bearing capacity of the fly ash layer formation, as well as of the consolidated and stabilized
material can be, as a rule, controlled not before 7 days after completion of compaction of the
mixture placed.

The engineer shall approve measurements of bearing capacity of materials for fills, backfills,
wedges, and substructures as a taking over criterion instead of compaction measurements. The
engineer shall also have a right to determine additional conditions for evaluation of results of
bearing capacity measurements.

2.2.2.4.5.3 Consolidated and stabilized materials

The contractor shall prove the properties of materials consolidated and/or stabilized with binders
(mixtures) by the results of the internal control of the following:

- compressive strength of specimens of consolidated or stabilized material, prepared in
accordance with the conditions for preparation of specimens in compliance with the
corresponding Proctor method, carried out on specimens, which have been maintained for
7 days, and which shall attain:

- 0.5 MN/m? in cohesive soils, and
- 2.0 MN/m? in granular rocks.

- weather resistance of specimens of consolidated or stabilized material, prepared in

accordance with the described conditions, assessed by the ratio of compressive strengths
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of dry specimens to compressive strengths of specimens soaked for 24 hours, measured
after 7 days; the mentioned ratio shall amount to at least 0.70.

If necessary, the engineer may modify the abovementioned quality conditions for consolidated and
stabilized materials for fills, backfills, wedges, and substructures.

The required values of compressive strengths of mixtures represent mean values.

The lower limiting value may be by up to 20 % smaller, whilst the threshold lower limiting value by
up to 40 % smaller than the indicated required compressive strength values.

2.2.2.4.5.4 Layer evenness

The contractor shall execute each individual layer of fills, backfills, wedges, substructures, and
puffle layer in accordance with the conditions indicated in item 2.2.2.4.4.

The top layer formation evenness — except for substructure — may deviate at a length of 4 m, in
any direction with regard to the road axis, from the straight edge or plane by the following values:

- in puddle layer max. 20 mm

- in cohesive soils, in improved, consolidated and stabilized materials, in fly ash, and in
secondary materials max. 30 mm

- in rocks max. 50 mm

When damage occur due to unsuitable evenness of placed material layers for fills, backfills,
wedges, or puddle layers, the contractor shall carry out all the required repair works at his
expense.

When such deviations from the specified evenness are established consecutively, the engineer shall
decide upon how the repair work is to be carried out.
2.2.2.4.5.5 Substructure formation level and inclination

To prevent damage to a substructure formation due to vehicles and machines, which might impede
a normal water outflow, no driving over the substructure formation is allowed.

A substructure formation may deviate at any spot from the design level by 20 mm maximum.

The substructure formation inclination shall be, as a rule, equal to both cross and longitudinal fall
of the carriageway, however it may deviate from the design inclination by maximum =+ 0,4 % of
the absolute inclination value.

2.2.2.4.6 Execution quality control

For each individual material type used to construct fills, backfills, wedges, substructures, or puddle
layers, a method statement, the compaction machine type, and its depth effect shall be
determined prior to commencement of the works.

The confomity of executed works with the requirements indicated in the design and these technical
conditions shall be verified by the following:

- preliminary testing of properties of materials foreseen to execute fills, backfills, wedges,
substructures, and puddle layers, and

- verifying placing the material by both internal and external control.

2.2.2.4.6.1 Preliminary tests

Prior to commencement of placing cohesive soil and granular rock for fills, backfills, wedges,
substructures, and puddle layer the contractor shall verify the material characteristics specified in
table 2.15.

Table 2.15: Preliminary tests of material for fills, backfills, wedges, substructure, and puddle
layer

Material Unit Required Test
property value method

- material applicability:

- natural moisture content % by m. item 2.2.2.4.3 BAS

- Proctor test: EN 13286-2
- optimum moisture content % by m. -
- maximum density t/m? -
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- consistency limits:

- liquid limit w % <35
- plasticity index I, % <12
- portion of topsoil and/or organic admixtures - item 2.2.2.4.3 EN 1744-1
- granulometric composition of stone material | % by m. item EN 933-1
and cohesive soil for puddle layer 2.2.2.4.3.2
item
2.2.2.4.3.1

- binder applicability:
- binding capacity:

- compressive strength of mix: EN 12390-3
- cohesive soils MN/m? >0,5
- granular rocks MN/m? >2,0
- weather resistance - >0,7 -
- commencement and completion of binding h - EN 196-3

2.2.2.4.6.2 Verification of placing

2.2.2.4.6.2.1 Internal control

During the work execution, the contractor’s internal control shall establish conformity of properties
of all the materials used for fills, backfills, wedges, substructures, and puddle layers, with the
requirements provided by the design and these technical conditions.

Both frequency and type of tests to be performed by the internal control are specified in the
approved programme of the average control frequency. If this is not the case, the engineer shall
direct both frequency and type of testing.

According to a statistical random pattern the engineer selects locations of taking samples and
measurement spots.

During placing the material for fills, backfills, wedges, substructures, and puddle layers, the
laboratory shall take samples and verify the conformity of properties, taking account of the
frequency indicated in table 2.16.

Where the engineer establishes major deviations of internal control results form the preliminary
testing results, he may modify the internal control extent; on the contrary, he may also reduce the
internal control extent, when the testing results are homogeneous.

The minimum extent of internal control tests of construction of fills, backfills, wedges,
substructures, and puddle layers is determined in table 2.17.

Table 2.16: Minimum frequency of material testing within the scope of the internal control of
construction of fills, backfills, wedges, substructures, and puddle layers

Material Test Minimum testing
property method frequency
- granulometric composition:
- fine-grained rocks EN 933-1 1,000 m?
- cohesive soils for puddle layer 400 m?
- natural moisture content 1,000 m®
- Proctor test EN 13286-2 4,000 m*
- consistency limits of cohesive soll 4,000 m?
- portion of topsoil and/or organic admixtures EN 1744-1 4,000 m?
- permeability coefficient of cohesive soils for 400 m?
puddle layer

RS-FB&H/3CS — DDC 433/04 Volume II — Section 2 — Part 2 Page 39 of 95



Earth Works and Foundation

Special Technical Conditions

Table 2.17: Minimum testing frequency within the scope of the internal control of construction

of fills, backfills, wedges, substructures, and puddle layer

Material Test Minimum testing Base for
property method frequency evaluation
- moisture content and density of natural BAS 200 m*/20 m? item 2.2.2.4.3.1
material
~quantity of spread binder 100 m* item 2.2.2.4.4.4
- mixture:
- moisture content and density BAS 200 m? item 2.2.2.4.4.4
- compressive strength EN 12390-3 100 m* item 2.2.2.4.5.3
- weather resistance 200 m! item 2.2.2.4.5.3
- density of coarse-grained rock BAS 4,000 m?/200 m* item 2.2.2.4.5.1
- formation of fill, backfill, wedge, and
substructure
- bearing capacity: BAS item 2.2.2.4.5.2
- modulus of deformation E 4 10 m!
- modulus of deformation E,; 100 m*
- evenness BAS 20 m! item 2.2.2.4.5.4
- level 20 m! item 2.2.2.4.5.5

If agreed with the engineer, the quality of placed layers can also be verified in accordance with
other approved methods. In such a case, quality criteria as well as type and extent of the tests
shall be agreed with the engineer.

2.2.2.4.6.2.2 External control

The ratio of the external control extent to be performed by the client or an independent institution,
to the internal control extent, generally amounts to 1 : 4.

According to a statistical random pattern the engineer selects locations of taking samples for the
external control, and places where evenness, levels, density, moisture content, and bearing
capacity shall be measured.

2.2.2.4.7 Measurement and taking over of works

2.2.2.4.7.1 Measurement of works

Executed works shall be measured in compliance with item 2.1.7.1 of the general technical
conditions, and with the following provisions:

- quantities of materials placed for fills, backfills, wedges, substructures, and puddle layers
shall be accounted in cubic metres

- quantities of formation of placed materials shall be accounted in square metres.
All the quantities shall be measured according to the actually executed extent and type of works
within the scope of the design.

For all the quantities of binders, fly ash, secondary materials, and other materials supplied to the
site, the contractor shall submit suitable certificates.

2.2.2.4.7.2 Taking over of works

The engineer shall take over each individual layer of fills, backfills, wedges, substructure, and
puddle layer, taking account of the quality requirements indicated in these technical conditions,
and in compliance with item 2.1.7.2 of the general technical conditions.

Prior to proceeding with the works, the contractor shall make good all the deficiencies established
on the basis of these requirements.

All the costs associated with mending deficiencies shall be born by the contractor, including
expenses for all the measurements and tests, which had shown an inappropriate quality if the
executed works, as well as for additional tests, which have been performed after completion of the
repair works to establish, whether the quality meets the requirements.
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For all the works that do not comply with the requirements indicated in these technical conditions,
and which have not been mended in accordance with the engineer’s instructions, the contractor
has no right to claim any payment. In addition, the client is entitled to prolong the guarantee
period (liability period) by at least 5 years for all the works that depend on the unrepaired works.

2.2.2.4.8 Final account of works

3.2.2.1.1.3 General

The executed works shall be accounted in accordance with item 2.1.7.3 of general technical
conditions.

Quantities assessed according to item 2.2.2.4.7.1 shall be accounted by the contractual unit price.

The contractual unit price shall include all the services required for a whole accomplishment of the
works. The contractor shall not be entitled to claim any extra payment subsequently.

If necessary, the engineer shall determine a demarcation between the contractor for the road
alignment earth works and the bridge contractor.
2.2.2.4.8.1 Deductions due to inadequate quality

2.2.2.4.8.1.1 Materials for fills, backfills, wedges, substructures, and puddle layers

As the material quality requirements are clearly specified, there shall be no deductions upon final
accounting of the works.

2.2.2.4.8.1.2 Binders for improvement, consolidation, and stabilization of materials

As the binder quality requirements are clearly specified, there shall be no deductions upon final
accounting of the works.

3.2.2.1.1.4 Compaction and bearing capacity

The lower limiting values of compaction and bearing capacity measurements, as well as individual
values up to the lower threshold values of measurements (up to 5 % of the total number of
measurements) represent a 100 % - value in accordance with the bid unit price. As the compaction
and bearing capacity requirements are clearly specified, there shall be no deductions upon final
accounting of the works.

2.2.2.4.8.1.3 Consolidated and stabilized materials

The lower limiting value of the quality specified in item 2.2.2.4.5.3 represents a 100 % - value in
accordance with the bid unit price, whereas the lower threshold value a work without any value.
Intermediate values shall be linearly interpolated.

2.2.2.4.8.1.4 Formation evenness

As the adequate evenness of the formation is clearly specified (item 2.2.2.4.5.4), there shall be no
deductions upon final accounting of the works.

2.2.2.4.8.1.5 Formation level

As the design formation level is clearly specified (item 2.2.2.4.5.5), there shall be no deductions
upon final accounting of works.
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2.2.2.5 SLOPES AND GREEN SURFACES

2.2.2.5.1 Description

The works comprise arrangement and erosion protection of surfaces of natural slopes,
embankments, cuts, fills, and green surfaces by the following:

- laying topsoil and sowing grass,

- bio shot cement concrete,

- wattle works

- planting decorative trees and shrubs,
- meshes,

- stone pitching,

- shot cement concrete, and

- prefabricated elements (cribwork, cement concrete hollow elements, turf slabs and pavers,
and similar elements).

The following is included in this works:
- all the materials including loading, transportation, and unloading,
- substrate preparation,
- sowing and planting,
- placing and consolidating the materials.

2.2.2.5.2 Basic materials

To perform the works listed above, suitable materials for different methods of arrangement and
protection of slopes and green surfaces shall be introduced.

2.2.2.5.2.1 Types of protection by vegetation

2.2.2.5.2.1.1 Topsoil
Active topsoil (humus) ensuring permanent vegetation shall be used.

2.2.2,5.2.1.2 Mulch

A mulch of straw or hay shall be applied in such a thickness as to ensure growth of grass and a
durable protection, provided that adequate fertilizing and bituminous emulsion splash are carried
out.

2.2.2.5.2.1.3 Wattle work

For wattle work, fresh and living willow switches (salix purpurea), of 0.5 — 3 cm in thickness, or
other species approved by the engineer shall be used. Such switch types shall be used, which
ensure vegetative reproduction.

It is also possible to use stronger and more stable dead anti-erosion wattle work of vegetative
cuttings or plants. Props for wattle work shall be 70 — 80 cm long, and 2 — 3 cm thick.

2.2.2.5.2.1.4 Trees and shrubs

Types (species) of trees and shrubs shall correspond to biological conditions. Such plants shall be
chosen as to ensure permanent growth. For locations exposed to wind such tree or shrub species
shall be selected, which can defy the weather and snow avalanches.

2.2.2.5.2.1.5 Seeds for grassing

For grassing, seeds of such mixed grass and clover shall be selected, which comply with biological
(ecological) conditions and ensure permanent vegetation. For temporary protection, certain corn
seeds may also be used.

2.2.2.5.2.2 Other types of protection

2.2.2.5.2.2.1 Protection by meshes

Woven meshes of double-galvanized steel wire of 1.6 mm or 3.1 mm in diameter may be used.
The thickness of the galvanized zinc layer shall be at least 0.07 mm. Mesh openings can be either
rectangular or hexagonal of dimension 5 — 10 cm.

For fixing such meshes double-galvanized steel anchors with a corrosion protection layer thickness
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of 0.07 — 0.08 mm. For an additional fixing of meshes on slopes it is also possible to use double-
galvanized steel pipes of 3/2" in diameter (outer diameter 48.25 mm, wall thickness 3.5 mm); the
thickness of the galvanized zinc layer shall be at least 0.07 mm.

For stretching the protective woven meshes, cement concrete weights of suitable shape and size in

accordance with the design can be used. The cement concrete of such weights shall comply with
the current requirements for cement concrete (SIST EN206-1).

2.2.2.5.2.2.2 Stone pitching

Stone for pitching shall be sound and weather resistant.
Unfinished stone is used. Its thickness shall not exceed 30 cm.

2.2.2.5.2.2.3 Shot cement concrete

Adequate cement concrete and steel mesh reinforcement to protect slopes by means of shot
cement concrete shall be used.

2.2.2.5.2.2.4 Protection by prefabricated elements

Prefabricated elements for slope protection shall comply with the current technical regulations; the
same also applies to all the auxiliary material. Prefabricated elements shall be selected to suit the
foreseen purpose, and in accordance with the manufacturer’s instructions.

2.2.2.5.3 Quality of materials

The quality of all the materials used shall comply with the general and special technical conditions
and requirements specified for those materials.

Prior to commencement of the works, the contractor shall submit to the engineer appropriate
evidence (certificates) of conformity of all the products to be used for slope protection.

2.2.2.5.4 Method of execution

2.2.2.5.4.1 Protection by vegetation

Protection by vegetation shall be executed at locations and in the way specified by both design and
these technical conditions. The contractor shall perform the protection by vegetation is such a way,
that the protected surfaces will be optimum overgrown in view of the required quality and
conditions. In case that the contractor fails to perform these works properly, he shall mend them
without any right for additional payment.

On slopes of smooth surfaces where landslides might occur, suitable roughness shall be ensured
by means of approximately 15 cm wide horizontal cuts spaced at approximately 1.0 m.

Inclinations of excavations and fills shall be such as to ensure stability of the slope and its
protection. When the instability of a slope is likely a consequence of the water, the slope shall be
suitably drained.

The surface water of the slope inflow rear shall be evacuated in a controlled way.
Edges of cut slopes, and fill toes shall be rounded off in a radius of 3.0 m.

Tress swaying in the wind thus loosening the ground shall be felled in a width of 3 — 4 m from the
edge.

Slopes of fills and particularly of cuts shall be roughly graded to ensure suitable roughness
providing good adhesion of the protective vegetation to the slope.

The topsoil layer thickness on a roughly graded slope shall not exceed 10 cm on spreading.

Fill slopes of fly ash protecting the road body shall be preliminarily covered with filter material. The
surface water shall be adequately led away from the fill formation.

Surfaces of lateral slopes can be treated by spreading up to 20 cm thick topsoil layer placed onto
the levelling layer at locations where the thickness of the latter corresponds to the design lateral
load. At locations where a 70 cm thick lateral fill is foreseen by the design, the filter layer shall be
protected with 20 — 30 cm thick layer of mineral material, and the latter shall be covered with a
topsoil layer. Grassing shall be carried out in the same way as it is foreseen for other slopes.

In cuts in decomposable and granular rocks, which are stable but prone to weathering on the
surface, and which are very erosive (such as decomposable dolomite, marl, or flysch),
approximately 15 cm wide cuts spaced at approximately 1 m shall be executed in the slope. When
rocks or soils do not contain at least minimum amounts of active soils (5 % by mass or more),
topsoil shall be placed onto the surface, and the latter shall be covered with a layer of active soil of
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8 — 10 cm in thickness (which corresponds to approximately 6 cm after settling down).

Surfaces of such slopes shall be interlaced with wattle works spaced at approximately 5.0 m. Mulch
(of approximately 60 kg of straw or hay per are), splashed with a bituminous emulsion (of
approximately 80 kg per are), shall be grassed by sowing (approximately 0.5 kg of seed per are).
Approximately 8.0 kg per are of fertilizer shall be added. One sapling per 2 m? of area shall be
planted.

In granular rocks, weathered layers, alluvial deposits, cohesive soils (loam, clay), weathered marl
and flysch, as well as other soils with prevailing clayey filling materials, the bottom substrate is
usually sufficiently fertile, thus the slopes need not be covered with topsoil or turf; otherwise, the
protection shall be executed in the same way as described.

In fills of rubble material, permeably to water, won by excavations in hard and semi-hard rocks,
slope surfaces shall be covered with a 10 cm thick topsoil layer, interlaced with wattle works
(approximately 0.2 m!/ 11 m?), and grassed by sowing in ditches (0.75 kg of seed per are).
Approximately 8 kg of fertilizer per are shall be applied. 0.4 sapling of trees or plants of shrubs (or
cuttings) per m? shall be planted.

In fills of alluvial materials, or materials won by excavating decomposable rocks, placing of topsoil
onto slopes is not required on condition that the materials are sufficiently active, (more than 5 %
by mass of active particles). The surface shall be interlaced with wattle works (0.2 m'/m?).
Approximately 8 kg of fertilizer per are shall be applied. For stability, mulch (60 kg per are) of
straw or hay shall be laid; the mulch shall be splashed with bituminous emulsion (80 kg per are).
Into the mulch prepared in such a way, grass seed of 0.8 kg per are shall be sown. 0.4 sapling or
cuttings per m? shall be planted.

Surfaces of fill slopes of cohesive soils such as loam or clay shall be interlaced with wattle works
(0.2 m'/m?). Approximately 8 kg of fertilizer per are shall be applied. Plants/saplings of adequate
species (0.4 pieces per m?) shall be planted, and additional placing of topsoil shall be partly
considered.

Grassing by sowing, either in mulch protected with bituminous emulsion, or on surfaces covered
with topsoil, shall be performed in such a way that the surfaces will be fully overgrown with grassy
vegetation, mainly without weeds.

Wattle works intended to prevent furrows due to storm water, i.e. to consolidate the material
surface layer, shall be entirely placed in such a way that the upper edge of a wattle work matches
the level of the definitively graded slope surface.

Shrubs and trees shall be planted in groups in pits covered with topsoil as not to impede
excessively the protective vegetation of slopes, and not to reduce the sight distance to road users.
Important groups of trees and shrubs shall therefore be located particularly on the convex side of
the road. For a more efficient protection of material from erosion, trees and shrubs shall be
planted in groups (approximately 1 plant per m? on 50 % of the total area), all in accordance with
the engineer, as well in compliance with his instructions.

After completion of works the contractor shall clear the construction site, re-establish the original
condition, and care for all the protective vegetations up to the final taking over of works, however
not less than for a period of one year. The mentioned care includes supplemental sowing, regular
fertilizing, removal of debris and weeds from the surface, as well as eventual watering of surface in
case of drought.

2.2.2.5.4.2 Other types of protection

2.2.2.5.4.2.1 Protection by meshes

The engineer shall specify locations and type of protection by meshes in compliance with the
design requirements and with these technical conditions. Prior to placing meshes the slope shall be
prepared in accordance with the design and these technical conditions. All the stuff that might
prevent adjusting of the mesh to the ground shall be removed. For protection from crumbling rock
on steeper slopes (from 3 : 1 to 2 : 1), hanging meshes shall be used, which are weighted by
cement concrete weights at their lower end, whereas they are fixed by means of anchors and
pipes at the slope edge, as to enable crumbling rock to slide down up to the cut foot in a
controlled way.

In less steep slopes meshes shall be fixed by means of anchors. The anchor spacing shall be
selected with regard to the rock soil mechanical properties; generally, such spacing amounts to

Page 44 of 95 Volume II — Section 2 — Part 2 RS-FB&H/3CS — DDC 433/04



Special Technical Conditions Earth Works and Foundation

approximately 1.0 m. In rock where anchors cannot be rammed in directly, adequate holes shall be
bored.

Individual meshes shall be interlaced by double-galvanized steel wire of 3.1 mm in diameter, and
of the same quality as the mesh material.

2.2.2.5.4.2.2 Stone pitching

Stone pitching shall be performed in such a way that the stone is placed exactly in the fill profile as
determined by the design and marked by construction profiles at site.

Each stone shall be safely placed down and fixed to prevent crumbling of the fill slope, which
might occur due to instability of individual stones, or other reasons. The foot of the pitched slope
shall be firmly built-in into a sound substrate, and so carried out as to prevent destruction of the
pitched slope due to atmospheric and other adverse actions.

Stone pitching termination at the top of the slope shall be so executed as to prevent damage due
to driving of shoulders and similar.

2.2.2.5.4.2.3 Shot cement concrete

Shot cement concrete for slope protection shall be applied under pressure to a suitably prepared
slope.

Steel mesh reinforcement shall be fixed to the slope, and covered with at least 2 cm thick cement
concrete layer.

2.2.2.5.4.2.4 Protection by prefabricated elements

When slopes are to be protected with prefabricated elements such as cribwork, cement concrete
hollow elements, turf pavers and similar elements particularly producer’s instructions and design
requirements shall be considered. For each individual purpose appropriate precast element shall be
selected in compliance with the design or engineer’s instructions.

The slope surface to be faced with prefabricated elements shall be suitably prepared. When the
subgrade is sandy, crushed stone of granulometric composition of up to 4 mm shall be used as
underlay, which must be properly consolidated, and 2 to 5 cm thick in compacted condition,
depending on the intended purpose.

Where the subgrade is of low bearing capacity, the underlay thickness shall be adequately
increased. When additional erosive actions due to the precipitation or ground water on the lining,
or higher loading are expected, the underlay shall be carried out as cement concrete blinding of
suitable thickness in accordance with the design specification.

Precast elements shall be so placed as to be separated one from another by 3 to 5 mm wide joints.
After being laid, hollow prefabricated elements shall be filled up with suitable material such as
topsoil, sand, slag, etc. in dependence on both purpose and design requirements.

Where linings are intended for periodical traffic loading as well, the laid elements shall be
adequately embedded.
2.2.2.5.5 Quality of execution

2.2.2.5.5.1 Protection by vegetation

For a correct selection of plant species and fertilizers the contractor shall keep records of
controlling pedology properties for individual soil types. The results of the internal control analysis
shall be submitted to the engineer for inspection.

Internal control of seed quality shall be performed in compliance with current regulations and
commonly applicable methods respectively. Supplier's certificates of seed adequacy shall be
submitted to the engineer prior to commencement of the works.

2.2.2.5.5.2 Other types of protection

2.2.2.5.5.2.1 Protection by meshes

The contractor shall submit to the engineer the producer’s certificates of suitability of both meshes
and anchors; the certificates shall contain adequate information on quality of both basic material
and corrosion protection coating.

2.2.2.5.5.2.2 Stone pitching

The quality of stone to be used for pitching shall meet the requirements in view of weather
resistance.
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Concerning inclinations, slope surfaces of pitched fills shall comply with both current technical
regulations and design.

Any deviation from the planned surface is only admissible within the visible accuracy limits, which
apply to individual construction profiles in accordance with the design.
2.2.2.5.5.2.3 Shot cement concrete (shotcrete)

The quality of both cement concrete and steel mesh reinforcement shall meet the requirements
indicated in these technical conditions.

Performed works shall comply with the current technical regulations and engineer’s instructions
respectively.
2.2.2.5.5.2.4 Protection by prefabricated elements

Only such prefabricated elements may be used, which ensure sufficient durability and weather
resistance, and for which the contractor has submitted adequate conformity certificates.

The surface performance of precast elements shall comply with the design and engineer’s
requirements.

Forming of slope inclinations shall be specified by the design or by the engineer. Any deviation is
only admissible within the visible accuracy limits, which apply to individual construction profiles in
accordance with the design.

2.2.2.5.6 Execution quality control

2.2.2.5.6.1 Protection by vegetation

The engineer shall verify the selection and application of plant species and fertilizers on the basis
of both design and contractor’s internal control of penology properties of soil composition. In
addition, the engineer shall check the seed quality taking account of the general regulations and
common methods, either by control testing or by evaluating results of testing performed by the
contractor, on the basis of conformity certificates submitted by the seed supplier.

Both engineer and contractor shall establish the final quality of works on taking over.
2.2.2.5.6.2 Other types of protection

2.2.2.5.6.2.1 Protection by meshes

The engineer shall verify conformity certificates of delivered meshes and anchors as well as of the
protective coating. If, in is opinion, the used material as well as the submitted certificates do not
ensure adequate quality, he has a right to claim additional evidence or to prescribe additional
testing.

2.2.2.5.6.2.2 Stone pitching

The engineer shall check the quality of the supplied stone in view of the specified properties and
requirements. If, in his opinion, the quality of both material and works is not ensured, he may
prescribe additional tests.

2.2.2.5.6.2.3 Shot cement concrete

The engineer shall verify the quality of the delivered cement concrete, the certificates of steel
mesh reinforcement, as well as their placing and conformity with the design provisions.
2.2.2.5.6.2.4 Protection by prefabricated elements

The engineer shall check the quality of the supplied prefabricated elements, their conformity with
the design, their shape, and surface performance, as well as the quality of material, with which the
precast elements will be filled up. Moreover, the engineer shall verify the quality of placing, the
substrate compaction, and visual harmonization with the surroundings.

2.2.2.5.7 Measurement and taking over of works

2.2.2.5.7.1 Measurement of works

Executed works shall be measured in accordance with item 2.1.7.1 of the general technical
conditions. Eventual additional provisions shall also be considered.

2.2.2.5.7.1.1 Protection by vegetation

Surfaces actually covered with topsoil and grass shall be measured in square metres and within the
scope of the design.
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Surfaces actually treated with bio shot cement concrete and with wattle works shall be measured
in square metres and within the scope of the design.

Saplings of tress and shrubs shall be measured by pieces of actually planted items, which have
taken roots, apart for each individual species.

2.2.2.5.7.1.2 Other types of protection
Actually laid meshes within the scope of the design shall be measured in square metres.

Actually stone pitched surfaces shall be measured in square metres within the scope of the design.
Horizontal end surfaces on fills shall not be measured, as they are constituent part of the pitching
termination.

Slope surfaces to which shot cement concrete is applied, or surfaces lined with precast elements
shall be measured in square metres.

3.2.2.1.1.4.1  Taking over of works

The works shall be taken over in compliance with the provisions of item 2.1.7.2 of the general
technical conditions, as well as of these special technical conditions.

All the costs associated with mending deficiencies shall be born by the contractor, including
expenses for all the measurements and tests, which had shown an inappropriate quality if the
executed works, as well as for additional tests, which have been performed after completion of the
repair works to establish, whether the quality meets the requirements.

For all the works that do not comply with the requirements indicated in these technical conditions,
and which have not been mended in accordance with the engineer’s instructions, the contractor
has no right to claim any payment. In addition, the client is entitled to prolong the guarantee
period (liability period).

2.2.2.5.8 Final account of works

2.2.2.5.8.1 General

Executed works shall be accounted in accordance with item 2.1.7.3 of the general technical
conditions.

All the quantities assessed in compliance with item 2.2.2.5.7.1 shall be accounted by the contract
unit price.

The contract unit price shall comprise all the services necessary to complete the works. The
contractor has no right to claim any additional payment subsequently.

In horticultural works final acceptance and account are only carried through after suitable,
contractually defined period, after expiry of which a permanent growth and success of executed
works are evident. During this period, the contractor shall, at his expense, replace any died away
plant, and to repeat sowing grass until unanimous success can be proven.

2.2.2.5.8.2 Deductions

As the quality of individual works is clearly specified, there shall be no deduction on final
accounting of the works.
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2.2.2.6 REINFORCED SOILS

2.2.2.6.1 Description
Works related to reinforcing of soils include the following:
- supply and placing
- cement concrete for foundations,
- cement concrete lining elements,
- wooden dowels and steel anchors,
- stone material for drainage layer behind lining elements, and
- strips for reinforcing of soils,

- supply and laying geotextiles, steel mesh, and other suitable materials to reinforce soil layers
of fills, and

- spreading materials for reinforced fills and drainage layers behind reverting elements by means
of machines (only allowance for aggravated works), all in accordance with the design,
engineer’s instructions, and these technical conditions.

2.2.2.6.2 Basic materials

All such soils and rocks are suitable to being reinforced, which are applicable to fills in compliance
with item 2.2.2.4 of these technical conditions.

2.2.2.6.2.1 Cement concrete for foundations

Such types of cement concrete may be used, which ensure the foundation construction in
compliance with the design, as well as the purpose and durability of foundation, and which comply
with the provisions of these technical conditions.

2.2.2.6.2.2 Cement concrete lining elements

Lining elements are load bearing elements, which must take all the loading arising from normal
components of earth pressures; lining elements are supported at the locations where strips for
reinforcing of soils are fixed.

Both basic constructional materials and executed lining elements shall ensure reinforcing of soils
and fill stability in compliance with the design and these technical conditions.
2.2.2.6.2.3 Dowels and anchors

Wooden dowels (made of hard timber), and steel anchors (made of reinforcing steel) shall ensure
suitable interconnection and a perfect fitting of lining elements. Adequate surface protection shall
be applied to these elements to ensure their durability.
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Figure 6.1: Cement concrete covering elements position
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2.2.2.6.2.4 Stone material for drainage layer

For a drainage layer behind lining elements particularly natural and/or crushed mineral aggregates
are applicable, which comply with these technical conditions related to stone material for drainage
layers (item 2.2.2.3.3.1).

2.2.2.6.2.5 Strips for reinforcing of soils

Strips for reinforcing of soils, same as anchors, transfer earth pressure into the fill material. They
can be made of:
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- polyester laminate,

- corrosion protected or stainless steel plate, or

- other suitable materials.
Strips for reinforcing of soil shall meet the requirements of both design and these technical
conditions.
3.2.2.1.15 Geotextiles

A soil reinforced with either geo-textiles or geo-mesh is particularly applicable as provisional
structure.

Polypropylene felt resistant to micro-organisms and pests is recommendable. The felt shall meet all
the design requirements, and shall comply with the provisions of these technical conditions.
3.2.2.1.1.6 Steel meshes

Steel meshes, which enable reinforcing of soils, and which comply with both design and these
technical conditions may be used.

2.2.2.6.3 Quality of materials

2.2.2.6.3.1 General

The quality of cement concrete for foundations and lining elements, for dowels and anchors, as
well as for stone material for the drainage layer behind the lining elements shall comply with the
general and special technical conditions, and with the design specifications. In case that no
technical regulation is available an individual material, engineer’s instructions shall be decisive.

2.2.2.6.3.2 Strips for reinforcing of soils shall fulfil the following quality conditons:
- tensile strength minimum 3.3 kN per cm of strip width
- elongation at rupture  maximum 1.5 %

Bending and impact strength (toughness) are, as a rule, determined by the reinforcing strip;
therefore, information provided by the manufacturer shall be considered on evaluating these and
some additional properties (strip dimensions, surface treatment, material composition). All the
information provided by the manufacturer is constituent part of these technical conditions.

2.2.2.6.3.3 Geotextiles for reinforcing of soils shall, as a rule, fulfil the quality conditions specified
in table 2.18.

Table 2.18: Required properties of geotextiles for reinforcing of soils

Property Unit Required Test method
value
- tensile strength — transversally, kN/cm > 14 EN ISO 10319
longitudinally
- elongation % > 30 EN ISO 10319
- resistance to dynamic piercing mm <30 EN 918

When, due to specific circumstances, other properties of geotextiles for reinforcing of soils are
required, quality requirements indicated in the design, and/or engineer’s requests shall be
considered.

When evaluating mechanical and physical properties of geotextiles, information provided by the
manufacturer shall be considered as well. Such information is constituent part of these special
technical conditions.

Where geo-mesh of rough foil is foreseen to reinforce soils, the required properties shall be
specified in detail by the design.

2.2.2.6.3.4 Steel meshes
Steel meshes shall comply with the design requirements dealing with reinforced soils.

2.2.2.6.4 Execution method

2.2.2.6.4.1 Preparation of subgrade formation
Subgrade formation, on which a fill made of reinforced soil will be constructed, shall be, prior to
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commencement of spreading the soil for reinforced fill, prepared in accordance with both design
and these technical conditions.

As a rule, a subgrade formation shall be inclined towards the lining of the reinforced soil fill, and
shall be suitably compacted. Unless this is specified by the design, the engineer shall decide upon
the subgrade formation preparation.

2.2.2.6.4.2 Execution with reinforcing strips and lining elements

2.2.2.6.4.2.1 Execution of foundation

A foundation is relatively insignificantly loaded due to friction between lining elements and fills
material. Therefore, a foundation is particularly an underlay element for the reinforced soil lining,
which shall ensure suitable placing and stability of the first row of lining elements (without
additional formwork).

2.2.2.6.4.2.2 Execution of fill made of reinforced soil

Cement concrete lining elements shall be structurally adjusted to the service conditions; therefore,
they shall be built-in at adequate locations.

The first row of lining elements shall have appropriate openings for leading away eventual rear
water.

The required inclination of the first row of the lining elements placed into a groove in the
foundation shall be ensured with mortar suitably cast into the prepared groove.

Fill material shall be placed up to the level of openings in the first row of the lining elements. Onto
the placed, isolated vertical steel anchors in the first row of the lining elements, the next row of
the lining elements shall be put. By means of inclined wooden dowels, a stable supporting of lining
elements shall be made feasible. All the lining elements shall be suitably inclined towards the fill.

Through the first row of the openings in the lining elements, reinforcing strips shall be pulled;
then, they shall be adequately tensioned, followed by manual covering with a thin soil layer first
(to protect the strips from mechanical damage), and, finally, by placing soil in the definitive
thickness, i.e. up to the next row of openings in the lining elements. The procedure is repeated by
placing the next row of lining elements.

An approximately 50 cm thick vertical layer between lining elements and fill soil shall be
simultaneously executed using stone material for drainage layer, which needs not be compacted
with a roller.

2.2.2.6.4.3 Execution with geotextiles, geo-mesh, and steel mesh

Fills reinforced with geotextiles, geo-mesh, and steel mesh can be built on a prepared subgrade
formation in such a way: onto the material spread over a suitable area, a 30 cm thick and relatively
pure gravel or gravel sand layer, ensuring perfect drainage, is placed. After this layer is adequately
compacted, its outer side shall be wrapped with the extended part of the lower geotextiles, geo-
mesh, or steel mesh layer. The required wrapping length shall be specified by the design.

The entire first, already placed fill layer (mineral material), shall be covered with the next layer of
geotextiles, geo-mesh, or steel mesh, and the required length of the felt shall be left to wrap the
next soil layer, which can be, in compacted condition, up to 50 cm thick. The soil shall be
compacted up to 50 cm from the slope of reinforced soil, which shall be carried out at appropriate
inclination (at least 4 %).

In case of higher fills, reinforced with geotextiles, geo-mesh, or steel mesh, the entire procedure
shall be repeated.
2.2.2.6.5 Quality of execution

2.2.2.6.5.1 Subgrade formation

The required compaction or bearing capacity of a subgrade formation shall generally be specified
by the design. The same applies to the inclination towards the fill slope made of reinforced soil,
both in dependence on the subgrade material and the fill material properties.

2.2.2.6.5.2 Reinforced soil fill

Prior reinforcing strips are placed, each fill soil layer not thicker than 50 cm shall be compacted in
compliance with item 2.2.2.6.4 of these technical conditions simultaneously up to 50 cm from the
layer outer edge. A mean compaction rate of 95 % according to the modified Proctor compaction
test shall be ensured. The lower limiting value, which shall be attained at any measuring spot,
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must not be lower than the required average value minus 3 %.

2.2.2.6.5.3 Reinforced soil fill formation

Where a reinforced soil fill is executed as a retaining structure, the load bearing capacity, i.e. the
static modulus of deformation E,, on the fill formation shall amount to at least 45 MN/m?, and the
ratio E,, : E,; must not exceed 2.2. When the measured value of the static modulus of deformation
E,i is greater than 50 % of the required value of the static modulus of deformation E,;, the
abovementioned ratio is no more decisive to evaluate the reinforced soil fill formation bearing
capacity.

The minimum value of the dynamical modulus of deformation E,4 shall amount to minimum 20
MN/m?,

The indicated bearing capacity value represents the lower limiting value, and shall be achieved at
any measuring spot.

To ensure suitable dewatering of a reinforced soil fill formation, unevenness established by means
of a 4 m long straight edge shall not exceed 25 mm.

A reinforced soil fill formation shall be executed at an inclination of at least 4 % towards the slope
(lining).

2.2.2.6.6 Execution quality control

2.2.2.6.6.1 Preliminary tests

Prior to commencement of works within the scope of reinforcing of soils the contractor shall verify
the material properties indicated in table 2.19.

Table 2.19: Preliminary tests of materials intended for a reinforced fill

Material Unit Required Test
property value method
- natural moisture content in the soil % by mass item 2.2.2.6.2 BAS
- Proctor test EN 13286-2
- optimum moisture content % by mass -
- maximum density t/m? -
- granulometric composition of material % by mass item 2.2.2.6.2.4 EN 933-1
for drainage layer

Before starting the works on reinforcing of soils, the contractor shall submit to the engineer
certificates for all the products he intends to use.

2.2.2.6.6.2 Execution control

2.2.2.6.6.3 Internal control

Both frequency and type of tests to be performed by the internal control are specified in the
approved programme of the average control frequency. If this is not the case, the engineer shall
direct both frequency and type of testing.

During carrying out soil reinforcing works, the laboratory shall take samples and verify the
conformity, taking account of the frequency indicated in table 2.20.

Table 2.20: Minimum frequency of material testing within the scope of soil reinforcing works

Material Test Minimum testing
properties method frequency
- soil moisture content 100 m?
- Proctor test EN 13286-2 400 m?
- granulometric composition of material for EN 933-1 100 m?

drainage layer

compressive strength of cement concrete in
lining elements (C 25/30) EN 12390-3 1/100 elements

The engineer has a right to modify the extent of material testing within the scope of reinforcing of
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soils, if he establishes major deviations from the preliminary testing results.

The minimum frequency of testing within the scope of internal control of executing reinforced soils
in indicated in table 2.21.

Table 2.21: Minimum frequency of testing of executing reinforced soils

Material Test method Minimum testing Evaluation base
property frequency
- soil moisture content and density BAS 100 m3/20m! item 2.2.2.6.5.2
- bearing capacity:
- modulus of deformation E,q BAS 10 m!
- modulus of deformation E,;, BAS 40 mt item 2.2.2.6.5.3
- measurements of evenness BAS 20 m? item 2.2.2.6.5.3
- measurements of fill height - 20 m?

Testing the quality of both materials and execution associated with reinforced soils can also be
determined otherwise, provided that an approval by the engineer is obtained. In such cases, the
engineer shall indicate criteria for the quality evaluation.

3.2.2.1.1.6.1  External control

The basic conditions related to the external control are specified in item 2.1.5.2.5 of the general
technical conditions. The ratio of the external control extent to be performed by the client, to the
internal control extent, generally amounts to 1 : 4. The external control results shall be indicated in
the final report, and represent a basis for taking over and final accounting within the scope of the
soil reinforcing works.

2.2.2.6.7 Measurement and taking over of works

2.2.2.6.7.1 Measurement of works

The executed works shall be measured in compliance with item 2.1.7.1 of the general technical
conditions, and with the following provisions:

- surfaces of subgrade formation below the fills made of reinforced soils shall be measured
in square metres according to actually executed quantities;

- foundation for slope lining, lining elements, anchors, dowels, and stone material for
drainage layer shall be measured in average values for individual lining elements of certain

type;
- strips for reinforcing of soils shall be measured according to actual quantities of built-in
material in metres;

- additional payment for fill construction in the reinforcing strip areas due to aggravated
work shall be approved on the basis of actually placed quantities in cubic metres;

- quantities of geotextiles, steel meshes, and other materials within the scope of reinforcing
of soils are measured according to actually placed quantities in square metres, and shall be
evaluated per quantity of actually reinforced soil in cubic metres.

The contractor is obliged to submit suitable conformity certificates for all the materials and all the
quantities delivered to the site for execution of reinforced soils.
2.2.2.6.7.2 Taking over of works

Fills of reinforced soils shall be taken over in compliance with item 2.1.7.2 of the general technical
conditions, quality requirements, and special technical conditions.

All the established deficiencies shall be made good prior to continuation of the works.
All the costs related to mending deficiencies shall be born by the contractor.

2.2.2.6.8 Final account of works

2.2.2.6.8.1 General

The executed works shall be accounted in accordance with item 2.1.7.3 of the general technical
conditions.

Quantities assessed according to item 2.2.2.6.7.1 of these technical conditions shall be accounted
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by the contractual unit price.

The contractual unit price shall include all the services required for a whole accomplishment of the
works. The contractor shall not be entitled to claim any extra payment subsequently.

Arrangement of subgrade formation below the reinforced soil fills shall be, as a rule, accounted
according to the provisions of item 2.2.2.2.8 of these technical conditions, whilst the fill
construction, however without reinforcing, as per item 2.2.2.4.8.

2.2.2.6.8.2 Deductions due to inadequate quality

The quality of cement concrete of foundations and lining elements shall be financially evaluated
according to conditions, which apply to cement concrete material and works (item 2.2.5.3.8).

The compaction of a reinforced soil fill shall be evaluated following item 2.2.2.6.5.2. The lower
limiting value, which shall be ensured at any measuring spot, signifies a 100 % - value compared
with the tender unit price, therefore no deductions will be imposed upon final accounting of the
works executed.

The reinforced soil formation bearing capacity shall be evaluated following item 2.2.2.6.5.3. The
lower limiting value signifies a 100 % - value compared with the tender unit price, therefore no
deductions will be imposed upon final accounting of the works executed.

As the reinforced soil fill formation evenness is clearly specified (item 2.2.2.6.5.3), there shall be
no deductions upon final account of the works carried out.

Properties of reinforcing strips specified in item 2.2.2.6.3.2, and properties of geotextiles specified
in item 2.2.2.6.3.3 are lower limiting values signifying a 100 % - value compared with the tender
unit price. The threshold limiting values can be by up to 10 % lower than the required limiting
ones, and represent in individual properties of both reinforcing strip and geotextiles a material, and
therefore an executed work without any value. Intermediate values shall be assessed by means of
linear interpolation.
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2.2.2.7 PILES AND WELLS

2.2.2.7.1 Description
Foundation on either piles or wells includes the following:

- delivery, installation, maintenance, disassembling, and removal of all the required
machines and devices including accessories, and equipment for a complete execution of
works, including all the necessary rooms;

- excavation and removal of excavated and/or bored cohesive soil and/or granular rock, as
well as eventual pumping of water;

- supply and placing all the materials required for a perfect completion of works;
- all the works related to treatment of pile and well caps;

- all the works related to construction of external walls, bracing, barriers, and well cutting
edges.

Pile or well foundation also includes all other works foreseen by the design, as well as all the works
prescribed by current regulations dealing with safety at work.

All the aforementioned works shall be included in the unit price, thus the contractor shall have no
right to claim any extra payment.
2.2.2.7.2 Basic materials
Only such materials may be used for pile and well construction, which comply with the design and
these technical conditions.
As a rule, the following materials are used:

- for bored and driven piles, as well as for wells: cement concrete and reinforcing steel of

standard composition;
- for wooden piles: suitable timber types;
- for mineral aggregate piles: suitable mixture of crushed mineral aggregate;

- for piles of stabilized soils: quicklime and hydrated lime, fly ash (if necessary, with suitable
admixtures), and gypsum.

2.2.2.7.3 Quality of materials

Before commencement of the works, the contractor shall submit to the engineer conformity
certificates for materials foreseen for execution of both piles and wells in accordance with the
conditions indicated in items 2.1.5.1 and 2.1.5.2 of the general technical conditions.

The quality of all the materials shall meet the requirements of the design as well as both general
and special technical conditions.

In absence of suitable technical regulations and/or manufacturers’ instructions, the engineer’s
instructions shall be decisive.

The contractor shall perform or organize all the preliminary testing of specified properties or
applicability of materials proposed. The contractor shall have no right to claim any additional
payment for these services. As a rule, for preliminary tests one characteristic sample of each
material is sufficient, but the engineer has a right to request a greater number of samples are
special cases.

2.2.2.7.4 Method of execution

The contractor shall carry out all the works related to pile and well foundation in compliance with
the design and these technical conditions.

The length of either piles or wells shall be in accordance with the conditions indicated in the soil
mechanical report, including eventual foreseen fixing depth specified on the basis of the design
analysis.

The work execution shall take account of the fundamental requirements of the selected pile or well
construction method. Where the method of pile or well execution is insufficiently particularized, the
engineer shall specify both conditions and method of construction.

2.2.2.7.5 Quality of execution

The quality of execution of piles and wells shall comply with the current technical regulations as
well as with both general and special technical conditions that apply to the materials used, unless
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provided explicitly otherwise by the design quality requirements. By the internal control results the
contractor shall prove the following:

- bearing capacity of the foundation soil at the pile or well foot;
- quality and uniformity of pile and well materials;
- fixing length and depth, or bearing capacity of piles and wells.
The abovementioned tests shall be carried through reasonably, taking account of the pile or well

type.
2.2.2.7.6 Execution quality control

2.2.2.7.6.1 1Internal control

Internal control of both material and placing quality shall be performed in accordance with the
approved programme of the average testing frequency; the contractor shall prepare such a
programme, and submit it to the engineer for approval.

Tests within the scope of the internal control shall be carried out in the same way as required for
individual material types in accordance with these technical conditions, or they shall be logically
adjusted.

As a rule, within the scope of the internal control, the following extent of testing shall be carried
through:

- for reinforced concrete piles and wells:
- bearing capacity of the foundation soil for each bored or sunk pile, or well;

- compressive strength of cement concrete and filling cement concrete (for wells) for each
pile and well;

- reinforcing steel quality per each 5 tons of built-in reinforcement;
- uniformity and continuity of cast cement concrete for each pile;
- fixing length and depth for each pile or well.
- for steel piles and wells:
- bearing capacity of the foundation soil for each bored or sunk pile, or well;
- mechanical properties of steel per every 10 piles;
- compressive strength of filling cement concrete for each well;
- fixing length and depth for each pile or well.
- for wooden piles:
- mechanical properties of timber per every 10 piles;
- length of each pile.
- for piles made of mineral aggregates:
- granulometric composition of mineral aggregates per every 10 piles;
- length of each pile.
- for piles made of stabilized soils:
- binder properties per every 50 tons of delivered material;
- quantity of mixed-in binder (calculated) per every two piles;
- compressive strength of stabilizing mixture for each pile;
- resistance of stabilizing mixture to water per every 10 piles;
- length of each pile.
In case that the engineer establishes major deviations of internal control results from the
preliminary testing results, he is entitled to modify the internal control extent subsequently.
2.2.2.7.6.2 External control

Basic conditions for the external control during pile and well construction are logically specified in
item 2.1.5.2.5 of the general technical conditions.

The ratio of the external control extent to be performed by the client, to the internal control
extent, generally amounts to 1 : 4.

The external control results shall be presented in the final report.
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2.2.2.7.7 Measurement and taking over of works

All the quantities of the works executed shall be measured in the following units:
- execution of piles and wells: in metres,
- extensions of piles and wells: in metres,
- cutting or shortening of piles and wells: in pieces,

all in dependence on the pile or well diameter.

When the executed works are measured, provisions of item 2.1.7.1 of the general technical
conditions shall be considered.

The performed works shall be taken over in compliance with item 2.1.7.2 of the general technical
conditions.

2.2.2.7.8 Final account of works

The executed works shall be accounted in accordance with the provisions of item 2.1.7.3 of the
general technical conditions.

The quality specified by the design represents the lower limiting value, and signifies a 100 % -
value compared with the tender unit price. As the quality determined by the design is, at the same
time, also a threshold limiting value, the contractor shall have no right to claim any extra payment
for the works not meeting the requirements. In addition, he shall bear all the costs resulting from
any inadequate quality.
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2.2.2.8 SHEET PILES

2.2.2.8.1 Description
The works include the following activities:

- delivery and placing sheet piling elements, angles and tie elements, supports, and all the
accessories to secure a construction pit,

- maintenance of sheet piles during construction,
- pulling out the sheet piles,

all in compliance with the design, approved design static analysis, as well as these technical
conditions, and current regulations dealing with safety at work.

All the abovementioned works are included in the unit price, and the contractor shall have no right
to claim any extra payment.
3.2.2.1.2 Basic materials

For sheet piles only such materials may be used, which meet the requirements of both design and
these technical conditions.

As a rule, steel and wooden elemements shall be used to execute sheet piling.

3.2.2.1.3 Quality of materials

Prior to commencement of the works, the contractor shall submit to the engineer conformity
cetificates for all the products foreseen for the sheet piling execution, all in compliance with items
2.1.5.1 and 2.1.5.2 of the general technical conditions.

The quality of materials shall meet the requirements of the design as well as of both general and
special technical conditions for those materials. In case that no adequate technical regulations
and/or producers’ instructions are available, engineer’s opinion an instructions shall be decisive.
3.2.2.1.4 Method of execution

All the works related to execution of sheet piling shall be carried out in accordance with the design
and the technical conditions.

When, for whatever reason, the method of execution of sheet piling is not sufficiently
particularized, the engineer shall determine both conditions and method of execution.

3.2.2.1.5 Quality of execution

The quality of execution shall comply with the current technical regulations, the general and
special technical conditions for material to be used, as well as the design quality requirements.
3.2.2.1.6 Execution quality control

In uncertain cases, the contractor shall, upon engineer’s request, check the quality of the individual
type of material and/or work during the construction.

3.2.2.1.7 Measurement and taking over of works

All the quantities of the works carried out shall be measured in square metres, as well as in
accordance with the provisions of item 2.1.7.1 of the general technical conditions.

The works shall be taken over according to item 2.1.7.2 of the general technical conditions, and to
the provisions of these special technical conditions.
2.2.2.8.2 Final account of works

The works carried out shall be accounted according to the provisions of item 2.1.7.3 of the general
technical conditions.
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2.2.2.9 SPREADING SURPLUS MATERIAL

2.2.2.9.1 General

Provisions of this chapter only comprise technical conditions for spreading surplus materials, and
conditions of execution where the spreading works are included in unit prices for fills, backfills,
wedges, substructures, and puddle layers.

2.2.2.9.2 Description

The work includes all types of spreading and placing surplus material from excavations of all types
and categories, on both deposit areas and along the road alignment after completion of the works.
Spreading and placing surplus material shall be carried out in compliance with the design, or as
directed by the engineer. Appropriate aesthetical and technically correct forming the spread
material, as well as correct bedding for individual soil types shall be considered.

2.2.2.9.3 Basic materials

All the materials shall be spread, which are not applicable and/or necessary to fills, backfills,
wedges, substructure, and puddle layer according to item 2.2.2.4.2 of these technical conditions,
or which are superfluous.

2.2.2.9.4 Quality of materials

There are no quality requirements applicable to surplus materials. In addition to the provisions of
item 2.2.2.9.2, these materials can also be excessively dry, moist, soaked, or frozen.

2.2.2.9.5 Method of execution

The contractor is free to select the execution of works, method of organization, as well as
machines and devices. Moreover, the contractor is free to acquire deposit areas out of the road
alignment, as well as to arrange those areas. The contractor shall consider the design provisions
related to proper distribution of the materials, to adequate adaptation to the ground and
environment, to an effective drainage during spreading and afterwards, as well as to laying topsoil
and grassing the surfaces after completion of spreading. The deposit area shall only be compacted
to such extent as to prevent excessive non-uniform settlements.

2.2.2.9.6 Quality of execution

There are special quality requirements applicable to deposit areas; only general requirements
related to an aesthetical performance, adjustment to surroundings, grassing, and draining surface,
precipitation, spring, and ground water.

In no way the existing natural conditions of areas foreseen for spreading surplus material shall be
adversely affected. On the contrary, it is wished-for, that the conditions will only ameliorate.

3.2.2.1.8 Execution quality control
The execution quality control shall only be carried out visually taking account of the following
criteria:

- incorporation in the environment,

- suitability of placed layer,

- suitability of layer evenness,

- suitability of drainage,

- suitability of grassing,

- suitability of arrangement in compliance with the design and engineer’s instructions.

2.2.2.9.7 Measurement and taking over of works

2.2.2.9.7.1 Measurement of works

Executed works shall not be measured, as these quantities are established within the scope of
assessing categories of excavated materials in the sense of provisions of item 2.2.2.1.7.1.
2.2.2.9.7.2 Taking over of works

Executed works shall be taken over according to general requirements indicated in item 2.2.2.9.5.

2.2.2.9.8 Final account of works

Executed works shall be accounted in compliance with the provisions of item 2.1.7.3 of the general
technical conditions, as well as by the contractual unit price per cubic metre of the spread surplus
cohesive soil or granular rock.
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2.2.2.10 EARTH WORKS - BILL OF WORKS
2.2210.1 Excavations

Item Unit Description of work
21111 m®  Surface excavation of fertile soil (topsoil) — manually
21 112 m®  Surface excavation of fertile soil (topsoil) — machine work including pushing away
21 113 m®  Surface excavation of fertile soil (topsoil) — machine work including loading
21211 m®  Spread excavation of soil of low bearing capacity — manually
21 212 m®>  Spread excavation of soil of low bearing capacity — machine work including pushing
away
21213 m®>  Spread excavation of soil of low bearing capacity — machine work including loading
21 221 m®  Spread excavation of cohesive soil — manually
21222 m®  Spread excavation of cohesive soil — machine work including pushing away
21223 m®  Spread excavation of cohesive soil — machine work including loading
21 225 m®>  Spread excavation of granular rock — manually
21 226 m®  Spread excavation of granular rock — machine work including pushing away
21 227 m®  Spread excavation of granular rock — machine work including loading
21 231 m®  Spread excavation of soft rock including pushing away
21 232 m®>  Spread excavation of soft rock including loading
21 241 m®  Spread excavation of hard rock including pushing away
21 242 m®>  Spread excavation of hard rock including loading
21 251 m®  Allowance for cautious blasting of rock
21 311 m®  Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,

and drainages, up to 1.0 m in width, up to 1.0 m in depth — manually, manual
grading of bottom

21 312 m®  Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, up to 1.0 m in depth — machine work, manual
grading of bottom

21 313 m®  Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, up to 1.0 m in depth — manually, manual
grading of bottom

21 314 m®  Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, up to 1.0 m in depth — machine work, manual
grading of bottom

21 315 m®  Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, up to 1.0 m in depth
21 316 m®  Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, up

to 1.0 m in width, up to 1.0 m in depth

21 321 m®  Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 1.1 — 2.0 m in depth — manually, manual
grading of bottom

21322 m®  Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 1.1 — 2.0 m in depth — machine work, manual
grading of bottom

21 323 m®  Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,

and drainages, up to 1.0 m in width, 1.1 — 2.0 m in depth — manually, manual
grading of bottom
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Item

Unit

Description of work

21 324

21 325

21 326

21331

21332

21333

21334

21 335

21 336

21341

21342

21 343

21 344

21 345

21 346

21 351

21 352

21 353

21 354

21 355

21 356

m3

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 1.1 — 2.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, 1.1 — 2.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, 1.1 — 2.0 m in depth

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 2.1 — 4.0 m in depth — manually, manual
grading of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 2.1 — 4.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 2.1 — 4.0 m in depth — manually, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, 2.1 — 4.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, 2.1 — 4.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, 2.1 — 4.0 m in depth

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, above 4.0 m in depth — manually, manual
grading of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, above 4.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, above 4.0 m in depth — manually, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, up to 1.0 m in width, above 4.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, above 4.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, up
to 1.0 m in width, above 4.0 m in depth

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 - 2.0 m in width, up to 1.0 m in depth — manually, manual grading
of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, up to 1.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, up to 1.0 m in depth — manually, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, up to 1.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 m in width, up to 1.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 m in width, up to 1.0 m in depth
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Item

Unit

Description of work

21 361

21 362

21 363

21 364

21 365

21 366

21371

21372

21373

21374

21 375

21376

21 381

21 382

21 383

21 384

21 385

21 386

21411

21412

21413

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 - 2.0 m in width, 1.1 — 2.0 m in depth — manually, manual grading
of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 1.1 — 2.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 1.1 — 2.0 m in depth — manually, manual grading
of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 1.1 — 2.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 min width, 1.1 — 2.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 min width, 1.1 — 2.0 m in depth

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 - 2.0 m in width, 2.1 — 4.0 m in depth — manually, manual grading
of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 2.1 — 4.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 2.1 — 4.0 m in depth — manually, manual grading
of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, 2.1 — 4.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 min width, 2.1 — 4.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 min width, 2.1 — 4.0 m in depth

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 - 2.0 m in width, above 4.0 m in depth — manually, manual
grading of bottom

Excavation of soil of low bearing capacity for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, above 4.0 m in depth — machine work, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, above 4.0 m in depth — manually, manual
grading of bottom

Excavation of cohesive soil/granular rock for foundations, trenches, culverts, shafts,
and drainages, 1.1 — 2.0 m in width, above 4.0 m in depth — machine work, manual
grading of bottom

Excavation of soft rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 m in width, above 4.0 m in depth

Excavation of hard rock for foundations, trenches, culverts, shafts, and drainages, 1.1
— 2.0 m in width, above 4.0 m in depth

Excavation of soil of low bearing capacity for construction pits for structures, up to
1.0 m in depth — manually, manual grading of bottom

Excavation of soil of low bearing capacity for construction pits for structures, up to
1.0 m in depth — machine work, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, up to 1.0
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Item

Description of work

21414

21415
21 416

21421

21422

21423

21424

21425
21 426

21431

21432

21433

21434

21435
21436

21441

21 442

21 443

21 444

21445
21 446

21511

21512

21513
21514

21521

21522

21523
21524

21531

m in depth — manually, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, up to 1.0
m in depth — machine work, manual grading of bottom

Excavation of soft rock for construction pits for structures, up to 1.0 m in depth
Excavation of hard rock for construction pits for structures, up to 1.0 m in depth

Excavation of soil of low bearing capacity for construction pits for structures, 1.1 —
2.0 m in depth — manually, manual grading of bottom

Excavation of soil of low bearing capacity for construction pits for structures, 1.1 —
2.0 m in depth — machine work, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, 1.1 — 2.0
m in depth — manually, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, 1.1 — 2.0
m in depth — machine work, manual grading of bottom

Excavation of soft rock for construction pits for structures, 1.1 — 2.0 m in depth
Excavation of hard rock for construction pits for structures, 1.1 — 2.0 m in depth

Excavation of soil of low bearing capacity for construction pits for structures, 2.1 —
4.0 m in depth — manually, manual grading of bottom

Excavation of soil of low bearing capacity for construction pits for structures, 2.1 —
4.0 m in depth — machine work, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, 2.1 — 4.0
m in depth — manually, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, 2.1 — 4.0
m in depth — machine work, manual grading of bottom

Excavation of soft rock for construction pits for structures, 2.1 — 4.0 m in depth
Excavation of hard rock for construction pits for structures, 2.1 — 4.0 m in depth

Excavation of soil of low bearing capacity for construction pits for structures, above
4.0 m in depth — manually, manual grading of bottom

Excavation of soil of low bearing capacity for construction pits for structures, above
4.0 m in depth — machine work, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, above
4.0 m in depth — manually, manual grading of bottom

Excavation of cohesive soil/granular rock for construction pits for structures, above
4.0 m in depth — machine work, manual grading of bottom

Excavation of soft rock for construction pits for structures, above 4.0 m in depth
Excavation of hard rock for construction pits for structures, above 4.0 m in depth

Excavation of soil of low bearing capacity in wells of up to 3.0 m in diameter, and up
to 6.0 min depth

Excavation of cohesive soil/granular rock in wells of up to 3.0 m in diameter, and up
to 6.0 min depth

Excavation of soft rock in wells of up to 3.0 m in diameter, and up to 6.0 m in depth
Excavation of hard rock in wells of up to 3.0 m in diameter, and up to 6.0 m in depth

Excavation of soil of low bearing capacity in wells of up to 3.0 m in diameter, and
above 6.0 m in depth

Excavation of cohesive soil/granular rock in wells of up to 3.0 m in diameter, and
above 6.0 m in depth

Excavation of soft rock in wells of up to 3.0 m in diameter, and above 6.0 m in depth
Excavation of hard rock in wells of up to 3.0 m in diameter, and above 6.0 m in depth

Excavation of soil of low bearing capacity in wells of 3.1 — 6.0 m in diameter, and up
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Item Unit Description of work

to 6.0 min depth

21532 m®  Excavation of cohesive soil/granular rock in wells of 3.1 — 6.0 m in diameter, and up
to 6.0 min depth

21 533 m®>  Excavation of soft rock in wells of 3.1 — 6.0 m in diameter, and up to 6.0 m in depth

21 534 m?  Excavation of hard rock in wells of 3.1 — 6.0 m in diameter, and up to 6.0 m in depth

21 541 m®  Excavation of soil of low bearing capacity in wells of 3.1 — 6.0 m in diameter, and
above 6.0 m in depth

21 542 m®  Excavation of cohesive soil/granular rock in wells of 3.1 — 6.0 m in diameter, and
above 6.0 min depth

21 543 m®  Excavation of soft rock in wells of 3.1 — 6.0 m in diameter, and above 6.0 m in depth

21 544 m®>  Excavation of hard rock in wells of 3.1 — 6.0 m in diameter, and above 6.0 m in depth

21 551 m®  Excavation of soil of low bearing capacity in wells above 6.0 m in diameter, and up to
6.0 m in depth

21 552 m®  Excavation of cohesive soil/granular rock in wells above 6.0 m in diameter, and up to
6.0 m in depth

21 553 m®>  Excavation of soft rock in wells above 6.0 m in diameter, and up to 6.0 m in depth

21 554 m®  Excavation of hard rock in wells above 6.0 m in diameter, and up to 6.0 m in depth

21 561 m®  Excavation of soil of low bearing capacity in wells above 6.0 m in diameter, and
above 6.0 m in depth

21 562 m®>  Excavation of cohesive soil/granular rock in wells above 6.0 m in diameter, and above
6.0 m in depth

21 563 m®>  Excavation of soft rock in wells above 6.0 m in diameter, and above 6.0 m in depth

21 564 m®>  Excavation of hard rock in wells above 6.0 m in diameter, and above 6.0 m in depth

21 611 m®  Excavation of soil of low bearing capacity for foundations above 2.0 m in width, and
of up to 1.0 m in depth

21612 m®  Excavation of cohesive soil/granular rock for foundations above 2.0 m in width, and of
up to 1.0 min depth

21613 m®  Excavation of soft rock for foundations above 2.0 m in width, and of up to 1.0 m in
depth

21614 m®  Excavation of hard rock for foundations above 2.0 m in width, and of up to 1.0 m in
depth

21 621 m®  Excavation of soil of low bearing capacity for foundations above 2.0 m in width, and
of 1.1 — 2.0 m in depth

21 622 m®  Excavation of cohesive soil/granular rock for foundations above 2.0 m in width, and of
1.1 - 2.0 min depth

21 623 m®  Excavation of soft rock for foundations above 2.0 m in width, and of 1.1 — 2.0 m in
depth

21 624 m®  Excavation of hard rock for foundations above 2.0 m in width, and of 1.1 — 2.0 m in
depth

21 631 m®  Excavation of soil of low bearing capacity for foundations above 2.0 m in width, and
of 2.1 — 4.0 m in depth

21 632 m®  Excavation of cohesive soil/granular rock for foundations above 2.0 m in width, and of
2.1 -4.0 m in depth

21 633 m®>  Excavation of soft rock for foundations above 2.0 m in width, and of 2.1 — 4.0 m in
depth

21 634 m®>  Excavation of hard rock for foundations above 2.0 m in width, and of 2.1 — 4.0 m in
depth

21 641 m®  Excavation of soil of low bearing capacity for foundations above 2.0 m in width, and
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above 4.0 m in depth

21 642 m®>  Excavation of cohesive soil/granular rock for foundations above 2.0 m in width, and
above 4.0 m in depth

21 643 m®>  Excavation of soft rock for foundations above 2.0 m in width, and above 4.0 m in
depth

21 644 m®>  Excavation of hard rock for foundations above 2.0 m in width, and above 4.0 m in
depth

21 711 m®>  Excavation of soil of low bearing capacity for melioration and regulation channels of
up to 1.0 m in depth

21 712 m®  Excavation of cohesive soil/granular rock for melioration and regulation channels of
up to 1.0 m in depth

21 713 m®>  Excavation of soft rock for melioration and regulation channels of up to 1.0 m in
depth

21 714 m®  Excavation of hard rock for melioration and regulation channels of up to 1.0 m in
depth

21 721 m®  Excavation of soil of low bearing capacity for melioration and regulation channels of
1.1 -2.0 m in depth

21 722 m®>  Excavation of cohesive soil/granular rock for melioration and regulation channels of
1.1 -2.0 min depth

21723 m®>  Excavation of soft rock for melioration and regulation channels of 1.1 — 2.0 m in
depth

21 724 m®  Excavation of hard rock for melioration and regulation channels of 1.1 — 2.0 m in
depth

21731 m®  Excavation of soil of low bearing capacity for melioration and regulation channels of
2.1 — 4.0 min depth

21732 m®  Excavation of cohesive soil/granular rock for melioration and regulation channels of
2.1 — 4.0 min depth

21 733 m®  Excavation of soft rock for melioration and regulation channels of 2.1 — 4.0 m in
depth

21734 m®  Excavation of hard rock for melioration and regulation channels of 2.1 — 4.0 m in
depth

21 751 m®  Excavation of soil of low bearing capacity for melioration and regulation channels
above 4.0 m in depth

21 752 m®  Excavation of cohesive soil/granular rock for melioration and regulation channels
above 4.0 m in depth

21 753 m®  Excavation of soft rock for melioration and regulation channels above 4.0 m in depth

21 754 m®  Excavation of hard rock for melioration and regulation channels above 4.0 m in depth

21 761 m®  Excavation of soil of low bearing capacity for drainage ditches and gutters

21 762 m®  Excavation of cohesive soil/granular rock for drainage ditches and gutters

21763 m®  Excavation of soft rock for drainage ditches and gutters

21 764 m®  Excavation of hard rock for drainage ditches and gutters

21771 m®  Excavation of soil of low bearing capacity for paving and lining

21772 m®  Excavation of cohesive soil/granular rock for paving and lining

21773 m®  Excavation of soft rock for paving and lining

21 774 m®>  Excavation of hard rock for paving and lining
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21 811 m Excavation of tunnel arch upwards in the rock class PC (Portal Class)
21 812 m Excavation of tunnel arch upwards in the rock class A1
21 813 m Excavation of tunnel arch upwards in the rock class A2
21 814 m®  Excavation of tunnel arch upwards in the rock class B1
21 815 m Excavation of tunnel arch upwards in the rock class B2
m

21 816 Excavation of tunnel arch upwards in the rock class B3

21 821 m®  Excavation of tunnel arch upwards in the rock class C1
21 822 m Excavation of tunnel arch upwards in the rock class C2
21 823 m®  Excavation of tunnel arch upwards in the rock class C3
21 824 m Excavation of tunnel arch upwards in the rock class C4
21 825 m Excavation of tunnel arch upwards in the rock class C5

21 827 m®  Excavation of tunnel arch upwards in the rock class SCC (Shallow Cover Class)
21828 m®  Excavation of tunnel arch upwards in the rock class CA (Concrete Arch)

21 829 m®  Excavation of tunnel arch upwards for emergeny niche irrespective of the rock
class

21 831 m®  Excavation of tunnel arch downwards in the rock class PC (Portal Class)
21 832 m Excavation of tunnel arch downwards in the rock class A1
21 833 m Excavation of tunnel arch downwards in the rock class A2
21834 m®  Excavation of tunnel arch downwards in the rock class B1
21 835 m Excavation of tunnel arch downwards in the rock class B2
21 836 m Excavation of tunnel arch downwards in the rock class B3

21 841 m®  Excavation of tunnel arch downwards in the rock class C1
21 842 m Excavation of tunnel arch downwards in the rock class C2
21 843 m®  Excavation of tunnel arch downwards in the rock class C3
21 844 m Excavation of tunnel arch downwards in the rock class C4
21 845 m Excavation of tunnel arch downwards in the rock class C5

21 847 m®  Excavation of tunnel arch downwards in the rock class SCC (Shallow Cover
Class)

21 848 m®  Excavation of tunnel arch downwards in the rock class CA (Concrete Arch)
21 849 m®  Excavation of tunnel arch downwards for emergeny niche irrespective of the

rock class
21 851 m®  Excavation of tunnel bench upwards in the rock class PC (Portal Class)
21 852 m®  Excavation of tunnel bench upwards in the rock class A1
21 853 m®  Excavation of tunnel bench upwards in the rock class A2
21 854 m®  Excavation of tunnel bench upwards in the rock class B1
21 855 m®  Excavation of tunnel bench upwards in the rock class B2
m

21 856 Excavation of tunnel bench upwards in the rock class B3
21 861 m®  Excavation of tunnel bench upwards in the rock class C1
21 862 m Excavation of tunnel bench upwards in the rock class C2
21 863 m®  Excavation of tunnel bench upwards in the rock class C3
21 864 m Excavation of tunnel bench upwards in the rock class C4
21 865 m Excavation of tunnel bench upwards in the rock class C5

Page 66 of 95 Volume II — Section 2 — Part 2 RS-FB&H/3CS — DDC 433/04



Special Technical Conditions Earth Works and Foundation

21 867 m®  Excavation of tunnel bench upwards in the rock class SCC (Shallow Cover
Class)

21 868 m®  Excavation of tunnel bench upwards in the rock class CA (Concrete Bench)

21 869 m®  Excavation of tunnel bench upwards for emergeny niche irrespective of the rock
class

w

21 871 m Excavation of tunnel bench downwards in the rock class PC (Portal Class)
21872 m®  Excavation of tunnel bench downwards in the rock class A1
21873 m®>  Excavation of tunnel bench downwards in the rock class A2
21874 m°>  Excavation of tunnel bench downwards in the rock class B1
21875 m®>  Excavation of tunnel bench downwards in the rock class B2
21876 m°>  Excavation of tunnel bench downwards in the rock class B3
21 881 m°>  Excavation of tunnel bench downwards in the rock class C1
21 882 m®  Excavation of tunnel bench downwards in the rock class C2
21883 m®>  Excavation of tunnel bench downwards in the rock class C3
21 884 m®  Excavation of tunnel bench downwards in the rock class C4
21 885 m®  Excavation of tunnel bench downwards in the rock class C5

21 887 m®  Excavation of tunnel bench downwards in the rock class SCC (Shallow Cover
Class)

21 888 m®  Excavation of tunnel bench downwards in the rock class CA (Concrete Bench)

21 889 m®  Excavation of tunnel bench downwards for emergeny niche irrespective of the
rock class

21 911 m®  Excavation for invert (a half) upwards, max. segment length 12 m

21912 m®  Excavation for invert in emergency niche (a half) upwards, max. segment length
12m

21916 m®  Excavation for invert (a half) downwards, max. segment length 12 m

21917 m®  Excavation for invert in emergency niche (a half) downwards, max. segment
length 12 m

21 921 m®  Excavation for invert (total width) upwards, max. segment length 12 m

21922 m®  Excavation for invert in emergency niche (total width) upwards, max. segment
length 12m

21926 m®  Excavation for invert (total width) downwards, max. segment length 12 m

21927 m®  Excavation for invert in emergency niche (total width) downwards, max.
segment length 12 m

21 931 m®  Excavation for invert of shot cement concrete, upwards

21933 m®  Excavation for invert of shot cement concrete, downwards

21 935 m®  Excavation for temporary invert of shot cement concrete in the arch
21937 m®  Excavation for widening of foot in the arch, of minimum width of 50 cm

21 941 m®>  Excavation of arch and bench in cross-tunnels
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21951 m
21952 m
21953 m

21 961 m
21962 m
21963 m
21971 m

21972 m

21973 m

21981 m
21982 m
21983 m
21991 m

21992 m

Excavation for invert in cross-tunnels
Excavation for niches

Excavation for re-profiing the tunnel due to unexpectedly substantial
deformations, including shot cement concrete and all steel elements reaching
the clear profile area of the primary substructure, with loading and
transportation of all the material to a permanent depositing area

Additional payment for excavation in the arch due to impediment caused by
water inflow of 10 I/s to 20 I/s
Additional payment for excavation in the arch due to impediment caused by
water inflow of 20 I/s to 50 I/s

Additional payment for excavation in the arch due to impediment caused by
water inflow greater than 50 I/s

Additional payment for excavation in the bench due to impediment caused by
water inflow of 10 I/s to 20 I/s

Additional payment for excavation in the bench due to impediment caused by
water inflow of 20 I/s to 50 I/s

Additional payment for excavation in the bench due to impediment caused by
water inflow greater than 50 I/s

Additional payment for excavation in the invert due to impediment caused by
water inflow of 10 I/s to 20 I/s

Additional payment for excavation in the invert due to impediment caused by
water inflow of 20 I/s to 50 I/s

Additional payment for excavation in the invert due to impediment caused by
water inflow greater than 50 I/s

Provisional pumping of water at excavation downwards in all the categories,
with a pump of capacity of 5 to 10 I/s

Provisional pumping of water at excavation downwards in all the categories,
with a pump of capacity of 10 to 15 I/s
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222102 Subgrade formation
ltem Unit Description of work

22 111 m? Arrangement of subgrade formation of low bearing capacity soil

22112 m®  Arrangement of subgrade formation of cohesive soil

22113 m? Arrangement of subgrade formation of granular rock

22 114 m®  Arrangement of subgrade formation of soft rock

21115 m?  Arrangement of subgrade formation of hard rock

22 211 m®  Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of 3% by mass

22 212 m? Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of 4% by mass

22 213 m? Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of 5% by mass

22 214 m®  Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of 6% by mass

22 215 m? Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of 7% by mass

22 216 m? Improvement of subgrade of low bearing capacity soil in thickness up to 20
cm with lime admixture of ...% by mass

22 221 m? Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of 3% by mass

22 222 m? Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of 4% by mass

22 223 m®  Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of 5% by mass

22 224 m? Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of 6% by mass

22 225 m? Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of 7% by mass

22 226 m®  Improvement of subgrade of low bearing capacity soil in thickness 21 - 30 cm
with lime admixture of ...% by mass

22 231 m? Improvement of subgrade of cohesive soil in thickness up to 20 cm with lime
admixture of 3% by mass

22 232 m®  Improvement of subgrade of cohesive soil in thickness up to 20 cm with lime
admixture of 4% by mass

22 233 m?  Improvement of subgrade of cohesive soil in thickness up to 20 cm with lime
admixture of 4% by mass

22 234 m?  Improvement of subgrade of cohesive soil in thickness up to 20 cm with lime
admixture of 4% by mass

22 235 m®  Improvement of subgrade of cohesive soil in thickness up to 20 cm with lime
admixture of 4% by mass

22 241 m®  Improvement of subgrade of cohesive soil in thickness 21 - 30 cm with lime
admixture of 3% by mass

22 242 m?  Improvement of subgrade of cohesive soil in thickness 21 - 30 cm with lime
admixture of 4% by mass

22 243 m? Improvement of subgrade of cohesive soil in thickness 21 - 30 cm with lime
admixture of 5% by mass

22 244 m®  Improvement of subgrade of cohesive soil in thickness 21 - 30 cm with lime
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admixture of 6% by mass

22 245 m? Improvement of subgrade of cohesive soil in thickness 21 - 30 cm with lime
admixture of 7% by mass

22 251 m?  Improvement of subgrade of cohesive soil in thickness 31 - 40 cm with lime
admixture of 3% by mass

22 252 m? Improvement of subgrade of cohesive soil in thickness 31 - 40 cm with lime
admixture of 4% by mass

22 253 m®  Improvement of subgrade of cohesive soil in thickness 31 - 40 cm with lime
admixture of 5% by mass

22 254 m®  Improvement of subgrade of cohesive soil in thickness 31 - 40 cm with lime
admixture of 6% by mass

22 255 m?  Improvement of subgrade of cohesive soil in thickness 31 - 40 cm with lime
admixture of 7% by mass

22 261 m®  Improvement of subgrade of low bearing capacity soil by adding FA 6% by
mass

22 262 m? Improvement of subgrade of low bearing capacity soil by adding FA 8% by
mass

22 263 m®  Improvement of subgrade of low bearing capacity soil by adding FA 10% by
mass

22 264 m®  Improvement of subgrade of low bearing capacity soil by adding FA 12% by
mass

22 265 m? Improvement of subgrade of low bearing capacity soil by adding FA 14% by
mass

22 266 m®  Improvement of subgrade of low bearing capacity soil by adding FA 16% by
mass

22 271 m? Improvement of subgrade of cohesive soil by adding FA 6% by mass

22 272 m®  Improvement of subgrade of cohesive soil by adding FA 8% by mass

22 273 m? Improvement of subgrade of cohesive soil by adding FA 10% by mass

22 274 m’  Improvement of subgrade of cohesive soil by adding FA 12% by mass

22 275 m®  Improvement of subgrade of cohesive soil by adding FA .... by mass

22 281 m®  Improvement of subgrade of granular rock in thickness up to 20 cm by adding
FA 3% by mass

22 282 m? Improvement of subgrade of granular rock in thickness up to 20 cm by adding
FA 4% by mass

22 283 m? Improvement of subgrade of granular rock in thickness up to 20 cm by adding
FA 5% by mass

22 284 m®  Improvement of subgrade of granular rock in thickness up to 20 cm by adding
FA ....... % by mass

22 291 m®  Improvement of subgrade of granular rock in thickness 21 - 30 cm by adding
FA 3% by mass

22 292 m®  Improvement of subgrade of granular rock in thickness 21 - 30 cm by adding
FA 4% by mass

22 293 m? Improvement of subgrade of granular rock in thickness 21 - 30 cm by adding
FA 5% by mass

22 294 m®  Improvement of subgrade of granular rock in thickness 21 - 30 cm by adding

FA ... % by mass
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ltem Unit Description of work

22 311 m®  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness up to 20 cm by adding lime 5% by mass

22 312 m?  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness up to 20 cm by adding lime 6% by mass

22 313 m®  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness up to 20 cm by adding lime 7% by mass

22 314 m?  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness up to 20 cm by adding lime .... % by mass

22 321 m®  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness 21 - 30 cm by adding lime 5% by mass

22 322 m?  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness 21 - 30 cm by adding lime 6% by mass

22 323 m?  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness 21 - 30 cm by adding lime 7% by mass

22 324 m®  Consolidation or stabilization of subgrade of low bearing capacity soil in
thickness 21 - 30 cm by adding lime .... % by mass

22 331 m®  Consolidation or stabilization of subgrade of cohesive soil in thickness up to
20 cm by adding lime 5% by mass

22 332 m?  Consolidation or stabilization of subgrade of cohesive soil in thickness up to
20 cm by adding lime 6% by mass

22 333 m?  Consolidation or stabilization of subgrade of cohesive soil in thickness up to
20 cm by adding lime 7% by mass

22 334 m?  Consolidation or stabilization of subgrade of cohesive soil in thickness up to
20 cm by adding lime .... % by mass

22 341 m®  Consolidation or stabilization of subgrade of cohesive soil in thickness 21 -
30 cm by adding lime 5% by mass

22 342 m®  Consolidation or stabilization of subgrade of cohesive soil in thickness 21 -
30 cm by adding lime 6% by mass

22 343 m®  Consolidation or stabilization of subgrade of cohesive soil in thickness 21 -
30 cm by adding lime 7% by mass

22 344 m®  Consolidation or stabilization of subgrade of cohesive soil in thickness 21 -
30cm by adding lime .... % by mass

22 351 m®  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding lime 4% by mass

22 352 m?  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding lime 5% by mass

22 353 m®  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding lime 6% by mass

22 354 m®  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding lime .... % by mass

22 361 m®  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding lime 4% by mass

22 362 m?  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding lime 5% by mass

22 363 m?  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding lime 6% by mass

22 364 m®  Consolidation or stabilization of subgrade of granular rock in thickness 21 -

30 cm by adding lime .... % by mass
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22 371 m?  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding cement 3% by mass

22 372 m®  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding cement 4% by mass

22 373 m?  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding cement 5% by mass

22 374 m?  Consolidation or stabilization of subgrade of granular rock in thickness up to
20 cm by adding cement 6% by mass

22 375 m®  Consolidation or stabilization of subgrade of granular rock in thickness up to

20 cm by adding cement ... % by mass

22 381 m®  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding cement 3% by mass

22 382 m?  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding cement 4% by mass

22 383 m?  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding cement 5% by mass

22 384 m®  Consolidation or stabilization of subgrade of granular rock in thickness 21 -
30 cm by adding cement 6% by mass

22 385 m?  Consolidation or stabilization of subgrade of granular rock in thickness 21 -

30 cm by adding cement ... % by mass
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222103 Separating, drainage, and filer layers,; working field
Sifra Enota Opis dela
mere
2311 m? Placing drainage layer of stone material in thickness up to 20 cm
23112 m?  Placing drainage layer of stone material in thickness 21 — 30 cm
23113 m? Placing drainage layer of stone material in thickness 31 — 40 cm
23114 m? Placing drainage layer of stone material in thickness 41 — 50 cm
23 115 m? Placing drainage layer of stone material in thickness above 50 cm
23 211 m?  Placing filter layer of stone material in thickness up to 20 cm
23212 m? Placing filter layer of stone material in thickness 21 — 30 cm
23213 m?  Placing filter layer of stone material in thickness 31 — 40 cm
23 214 m? Placing filter layer of stone material in thickness 41 — 50 cm
23 215 m?  Placing filter layer of stone material in thickness above 50 cm
23 311 m? Laying geotextiles for separating layer — mass up to 50 g/m2
23 312 m? Laying geotextiles for separating layer — mass 51 - 100 g/m2
23 313 m? Laying geotextiles for separating layer — mass 101 - 150 g/m2
23 314 m®  Laying geotextiles for separating layer — mass 151 - 200 g/m?
23 315 m? Laying geotextiles for separating layer — mass 201 - 250 g/m2
23 316 m? Laying geotextiles for separating layer — mass 251 - 300 g/m2
23 317 m? Laying geotextiles for separating layer — mass 351 - 400 g/m2
23 318 m? Laying geotextiles for separating layer — mass 451 - 500 g/m2
23 319 m?  Laying geotextiles for separating layer — mass above 500 g/m?
23 321 m?  Laying geotextiles for filter layer — mass up to 50 g/m?
23 322 m?  Laying geotextiles for filter layer — mass 51 - 100 g/m?
23 323 m®  Laying geotextiles for filter layer — mass 101 - 150 g/m?
23 324 m?  Laying geotextiles for filter layer — mass 151 - 200 g/m?
23325 m?  Laying geotextiles for filter layer — mass 201 - 250 g/m?
23 326 m? Laying geotextiles for filter layer — mass 251 - 300 g/m2
23 327 m?  Laying geotextiles for filter layer — mass 351 - 400 g/m?
23 328 m®  Laying geotextiles for filter layer — mass 451 - 500 g/m?
23 329 m? Laying geotextiles for filter layer — mass above 500 g/m2
23 331 m? Laying geotextiles for drainage layer — mass up to 50 g/m2
23 332 m? Laying geotextiles for drainage layer — mass 51 - 100 g/m2
23 333 m? Laying geotextiles for drainage layer — mass 101 - 150 g/m2
23 334 m? Laying geotextiles for drainage layer — mass 151 - 200 g/m2
23 335 m? Laying geotextiles for drainage layer — mass 201 - 250 g/m2
23 336 m? Laying geotextiles for drainage layer — mass 251 - 300 g/m2
23 337 m? Laying geotextiles for drainage layer — mass 351 - 400 g/m2
23 338 m? Laying geotextiles for drainage layer — mass 451 - 500 g/m2
23 339 m? Laying geotextiles for separating layer — mass above 500 g/m2
23 341 m®  Placing geo-membrane
23 351 m?  Placing rough foil
23 361 m®  Placing geo-mesh
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Sifra Enota Opis dela
mere

23 411 m?  Construction of working field of quarry rock waste in thickness up to 30 cm

23412 m?  Construction of working field of quarry rock waste in thickness 31 - 40 cm

23413 m?  Construction of working field of quarry rock waste in thickness 41 - 50 cm

23414 m®  Construction of working field of quarry rock waste in thickness 51 - 60 cm

23415 m®  Construction of working field of quarry rock waste in thickness above 60 cm

23 421 m?  Construction of working field of gravel material in thickness up to 30 cm

23422 m?  Construction of working field of gravel material in thickness 31 - 40 cm

23423 m?  Construction of working field of gravel material in thickness 41 - 50 cm

23424 m®  Construction of working field of gravel material in thickness 51 - 60 cm

23425 m®  Construction of working field of gravel material in thickness above 60 cm

23431 m?  Construction of working field of crushed stone material in thickness up to 30
cm

23432 m?  Construction of working field of crushed stone material in thickness 31 - 40
cm

23433 m®  Construction of working field of crushed stone material in thickness 41 - 50
cm

23434 m?  Construction of working field of crushed stone material in thickness 51 - 60
cm

23435 m®  Construction of working field of crushed stone material in thickness above
60 cm

23 441 m?  Construction of working field of secondary materials in thickness up to 30
cm

23 442 m?  Construction of working field of secondary materials in thickness 31 - 40 cm

23443 m®  Construction of working field of secondary materials in thickness 41 - 50 cm

23 444 m®  Construction of working field of secondary materials in thickness 51 60 cm

23 445 m®  Construction of working field of secondary materials in thickness above 60
cm

23 511 m®  Construction of artificial island for execution of pile or well foundations for a

bridge, and its removal after completion of works
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222104 Fills, backfills, wedges, substructure, and puddle layer
ltem Unit Descripiton of work

24 111 m®  Execution of fill of cohesive soil

24 112 m®  Execution of fill of granular rock

24 113 m®  Execution of fill of soft rock

24 114 m®  Execution of fill of hard rock

24 115 m®  Execution of fill of secondary materials

24 116 m®  Execution of fill Of .............ccovvevenn...

24 121 m®  Execution of fill of fly ash (FA)

24 122 m®  Execution of fill of FA sandwich 20 + 10 cm

24 123 m®  Execution of fill of FA sandwich 30 + 10 cm

24 124 m®  Execution of fill of FA sandwich 40 + 10 cm

24 125 m®  Execution of fill of FA sandwich ... + ... cm

24 131 m®  Execution of fill of improved cohesive soil with lime admixture of 3 % by mass
in thickness up to 20 cm

24 132 m®  Execution of fill of improved cohesive soil with lime admixture of 3 % by mass
in thickness above 20 cm

24 133 m®  Execution of fill of improved cohesive soil with lime admixture of 4 % by mass
in thickness up to 20 cm

24 134 m®  Execution of fill of improved cohesive soil with lime admixture of 4 % by mass
in thickness above 20 cm

24 135 m®  Execution of fill of improved cohesive soil with lime admixture of 5 % by mass
in thickness up to 20 cm

24 136 m®  Execution of fill of improved cohesive soil with lime admixture of 5 % by mass
in thickness above 20 cm

24 137 m®  Execution of fill of improved cohesive soil with lime admixture of more than 5
% by mass in thickness up to 20 cm

24 138 m®  Execution of fill of improved cohesive soil with lime admixture of more than 5
% by mass in thickness above 20 cm

24 141 m®  Execution of fill of improved cohesive soil with FA admixture of 6 % by mass
in thickness up to 20 cm

24 142 m®  Execution of fill of improved cohesive soil with FA admixture of 6 % by mass
in thickness above 20 cm

24 143 m®  Execution of fill of improved cohesive soil with FA admixture of 8 % by mass
in thickness up to 20 cm

24 144 m®  Execution of fill of improved cohesive soil with FA admixture of 8 % by mass
in thickness above 20 cm

24 145 m®  Execution of fill of improved cohesive soil with FA admixture of 10 % by mass
in thickness up to 20 cm

24 146 m®  Execution of fill of improved cohesive soil with FA admixture of 10 % by mass
in thickness above 20 cm

24 147 m®  Execution of fill of improved cohesive soil with FA admixture of more than 10
% by mass in thickness up to 20 cm

24 148 m®  Execution of fill of improved cohesive soil with FA admixture of more than 10
% by mass in thickness above 20 cm

24 151 m®  Execution of fill of improved granular rock with lime admixture of 3 % by

mass in thickness up to 20 cm
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ltem Unit Descripiton of work

24 152 m®  Execution of fill of improved granular rock with lime admixture of 3 % by
mass in thickness above 20 cm

24 153 m®  Execution of fill of improved granular rock with lime admixture of 4 % by
mass in thickness up to 20 cm

24 154 m®  Execution of fill of improved granular rock with lime admixture of 4 % by
mass in thickness above 20 cm

24 155 m®  Execution of fill of improved granular rock with lime admixture of 5 % by
mass in thickness up to 20 cm

24 156 m®  Execution of fill of improved granular rock with lime admixture of 5 % by
mass in thickness above 20 cm

24 157 m®  Execution of fill of improved granular rock with lime admixture of more than 5
% by mass in thickness up to 20 cm

24 158 m®  Execution of fill of improved granular rock with lime admixture of more than 5
% by mass in thickness above 20 cm

24 161 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
5 % by mass in thickness up to 20 cm

24 162 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
5 % by mass in thickness above 20 cm

24 163 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
6 % by mass in thickness up to 20 cm

24 164 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
6 % by mass in thickness above 20 cm

24 165 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
7 % by mass in thickness up to 20 cm

24 166 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
7 % by mass in thickness above 20 cm

24 167 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
more than 7 % by mass in thickness up to 20 cm

24 168 m®  Execution of fill of consolidated/stabilized cohesive soil with lime admixture of
more than 7 % by mass in thickness above 20 cm

24171 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
5 % by mass in thickness up to 20 cm

24172 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
5 % by mass in thickness above 20 cm

24 173 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
6 % by mass in thickness up to 20 cm

24 174 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
6 % by mass in thickness above 20 cm

24 175 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
7 % by mass in thickness up to 20 cm

24 176 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
7 % by mass in thickness above 20 cm

24177 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
more than 7 % by mass in thickness up to 20 cm

24 178 m®  Execution of fill of consolidated/stabilized granular rock with lime admixture of
more than 7 % by mass in thickness above 20 cm

24 181 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of 3 % by mass in thickness up to 20 cm

24 182 m®  Execution of fill of consolidated/stabilized granular rock with cement

admixture of 3 % by mass in thickness above 20 cm
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ltem Unit Descripiton of work

24 183 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of 4 % by mass in thickness up to 20 cm

24 184 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of 4 % by mass in thickness above 20 cm

24 185 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of 5 % by mass in thickness up to 20 cm

24 186 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of 5 % by mass in thickness above 20 cm

24 187 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of more than 5 % by mass in thickness up to 20 cm

24 188 m®  Execution of fill of consolidated/stabilized granular rock with cement
admixture of more than 5 % by mass in thickness above 20 cm

24 191 m® Placing of crushed stone blinding below bridge foundation in thickness up to
30 cm

24 192 m® Placing of crushed stone blinding below bridge foundation in thickness above
30 cm

24 193 m®  Placing of gravel blinding below bridge foundation in thickness up to 30 cm

24 194 m® Placing of gravel blinding below bridge foundation in thickness up to 30 cm

24 196 m®>  Consolidation of fill toe with quarry stone — pieces > 0.1 m°

24 211 m®  Backfill with cohesive soil — manually

24 212 m®  Backfill with cohesive soil — with machines

24 213 m®  Backfill with granular rock — manually

24 214 m®  Backfill with granular rock — with machines

24 215 m®  Backfill with soft rock

24 216 m®>  Backfill with hard rock

24 221 m®  Backfill with fly ash (FA) — manually

24 222 m®  Backfill with fly ash (FA) — with machines

24 225 m®  Backfill with secondary material — manually

24 226 m®  Backfill with secondary material — with machines

24 229 m®  Backfill of cables and pipes with sand

24 231 m®  Backfill with improved cohesive soil with lime admixture of 3 % by mass

24 232 m®  Backfill with improved cohesive soil with lime admixture of 4 % by mass

24 233 m®  Backfill with improved cohesive soil with lime admixture of 5 % by mass

24 234 m®  Backfill with improved cohesive soil with lime admixture of more than 5 % by
mass

24 241 m®  Backfill with improved granular rock with lime admixture of 3 % by mass

24 242 m®  Backfill with improved granular rock with lime admixture of 4 % by mass

24 243 m®  Backfill with improved granular rock with lime admixture of 5 % by mass

24 244 m®  Backfill with improved granular rock with lime admixture of more than 5 % by
mass

24 251 m®  Backfill with consolidated/stabilized cohesive soil with lime admixture of 5 %
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ltem Unit Descripiton of work

by mass

24 252 m®  Backfill with consolidated/stabilized cohesive soil with lime admixture of 6 %
by mass

24 253 m®  Backfill with consolidated/stabilized cohesive soil with lime admixture of 7 %
by mass

24 254 m®  Backfill with consolidated/stabilized cohesive soil with lime admixture of more
than 7 % by mass

24 261 m®  Backfill with consolidated/stabilized granular rock with lime admixture of 5 %
by mass

24 262 m®  Backfill with consolidated/stabilized granular rock with lime admixture of 6 %
by mass

24 263 m®  Backfill with consolidated/stabilized granular rock with lime admixture of 7 %
by mass

24 264 m®  Backfill with consolidated/stabilized granular rock with lime admixture of more
than 7 % by mass

24 271 m®  Backfill with consolidated/stabilized granular rock with cement admixture of 3
% by mass

24 272 m®  Backfill with consolidated/stabilized granular rock with cement admixture of 4
% by mass

24 273 m®  Backfill with consolidated/stabilized granular rock with cement admixture of 5
% by mass

24 274 m®  Backfill with consolidated/stabilized granular rock with cement admixture of
more than 5 % by mass

24 311 m®  Execution of wedge of cohesive soil

24 312 m®  Execution of wedge of granular rock

24 313 m®  Execution of wedge of soft rock

24 314 m®  Execution of wedge of hard rock

24 321 m®  Execution of wedge of fly ash (FA)

24 325 m®  Execution of wedge of secondary material

24 331 m®  Execution of wedge with improved cohesive soil with lime admixture of 3 %
by mass

24 332 m®  Execution of wedge with improved cohesive soil with lime admixture of 4 %
by mass

24 333 m®  Execution of wedge with improved cohesive soil with lime admixture of 5 %
by mass

24 334 m®  Execution of wedge with improved cohesive soil with lime admixture of more
than 5 % by mass

24 341 m®  Execution of wedge with improved granular rock with lime admixture of 3 %
by mass

24 342 m®  Execution of wedge with improved granular rock with lime admixture of 4 %
by mass

24 343 m®  Execution of wedge with improved granular rock with lime admixture of 5 %
by mass

24 344 m®  Execution of wedge with improved granular rock with lime admixture of more
than 5 % by mass

24 351 m®  Execution of wedge with consolidated/stabilized cohesive soil with lime
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ltem Unit Descripiton of work
admixture of 5 % by mass
24 352 m®  Execution of wedge with consolidated/stabilized cohesive soil with lime
admixture of 6 % by mass
24 353 m®  Execution of wedge with consolidated/stabilized cohesive soil with lime
admixture of 7 % by mass
24 354 m®  Execution of wedge with consolidated/stabilized cohesive soil with lime

admixture of more than 7 % by mass

24 361 m®  Execution of wedge with consolidated/stabilized granular rock with lime
admixture of 5 % by mass

24 362 m®  Execution of wedge with consolidated/stabilized granular rock with lime
admixture of 6 % by mass

24 363 m®  Execution of wedge with consolidated/stabilized granular rock with lime
admixture of 7 % by mass

24 364 m®  Execution of wedge with consolidated/stabilized granular rock with lime

admixture of more than 7 % by mass

24 371 m®  Execution of wedge with consolidated/stabilized granular rock with cement
admixture of 3 % by mass

24 372 m®  Execution of wedge with consolidated/stabilized granular rock with cement
admixture of 4 % by mass

24 373 m®  Execution of wedge with consolidated/stabilized granular rock with cement
admixture of 5 % by mass

24 374 m®  Execution of wedge with consolidated/stabilized granular rock with cement

admixture of more than 5 % by mass

24 411 m?  Execution of substructure in thickness up to 30 cm of cohesive soil

24 413 m?  Execution of substructure in thickness up to 30 cm of improved cohesive soil
with lime admixture of 3 % by mass

24 414 m?  Execution of substructure in thickness up to 30 cm of improved cohesive soil
with lime admixture of 4 % by mass

24 415 m?  Execution of substructure in thickness up to 30 cm of improved cohesive soil

with lime admixture of 5 % by mass

24 417 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized
cohesive soil with lime admixture of 4 % by mass

24 418 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized
cohesive soil with lime admixture of 5 % by mass

24 419 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized

cohesive soil with lime admixture of 6 % by mass

24 421 m?  Execution of substructure in thickness up to 30 cm of granular rock

24 423 m?  Execution of substructure in thickness up to 30 cm of improved granular rock
with lime admixture of 4 % by mass

24 424 m?  Execution of substructure in thickness up to 30 cm of improved granular rock
with lime admixture of 5 % by mass

24 425 m?  Execution of substructure in thickness up to 30 cm of improved granular rock

with lime admixture of 6 % by mass

24 427 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized
granular rock with cement admixture of 3 % by mass
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24 428 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized
granular rock with cement admixture of 4 % by mass
24 429 m?  Execution of substructure in thickness up to 30 cm of consolidated/stabilized

granular rock with cement admixture of 5 % by mass

24 431 m?  Execution of substructure in thickness of 31 - 40 cm of cohesive soil

24 433 m?  Execution of substructure in thickness of 31 - 40 cm of improved cohesive
soil with lime admixture of 3 % by mass

24 434 m?  Execution of substructure in thickness of 31 - 40 cm of improved cohesive
soil with lime admixture of 4 % by mass

24 435 m?  Execution of substructure in thickness of 31 - 40 cm of improved cohesive

soil with lime admixture of 5 % by mass

24 437 m?  Execution of substructure in thickness of 31 - 40 cm of
consolidated/stabilized cohesive soil with lime admixture of 4 % by mass
24 438 m?  Execution of substructure in thickness of 31 - 40 cm of
consolidated/stabilized cohesive soil with lime admixture of 5 % by mass
24 439 m?  Execution of substructure in thickness of 31 - 40 cm of

consolidated/stabilized cohesive soil with lime admixture of 6 % by mass

24 441 m®  Execution of substructure in thickness of 31 - 40 cm of granular rock

24 443 m®  Execution of substructure in thickness of 31 - 40 cm of improved granular
rock with lime admixture of 4 % by mass

24 444 m®  Execution of substructure in thickness of 31 - 40 cm of improved granular
rock with lime admixture of 5 % by mass

24 445 m?  Execution of substructure in thickness of 31 - 40 cm of improved granular

rock with lime admixture of 6 % by mass

24 447 m®  Execution of substructure in thickness of 31 - 40 cm of
consolidated/stabilized granular rock with cement admixture of 3 % by mass
24 448 m?  Execution of substructure in thickness of 31 - 40 cm of
consolidated/stabilized granular rock with cement admixture of 4 % by mass
24 449 m?  Execution of substructure in thickness of 31 - 40 cm of

consolidated/stabilized granular rock with cement admixture of 5 % by mass

24 451 m?  Execution of substructure in thickness of 41 - 50 cm of cohesive soil

24 453 m?  Execution of substructure in thickness of 41 - 50 cm of improved cohesive
soil with lime admixture of 3 % by mass

24 454 m?  Execution of substructure in thickness of 41 - 50 cm of improved cohesive
soil with lime admixture of 4 % by mass

24 455 m?  Execution of substructure in thickness of 41 - 50 cm of improved cohesive

soil with lime admixture of 5 % by mass

24 457 m?  Execution of substructure in thickness of 41 - 50 cm of
consolidated/stabilized cohesive soil with lime admixture of 4 % by mass
24 458 m?  Execution of substructure in thickness of 41 - 50 cm of
consolidated/stabilized cohesive soil with lime admixture of 5 % by mass
24 459 m?  Execution of substructure in thickness of 41 - 50 cm of

consolidated/stabilized cohesive soil with lime admixture of 6 % by mass
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24 461 m?  Execution of substructure in thickness of 41 - 50 cm of granular rock
24 463 m?  Execution of substructure in thickness of 41 - 50 cm of improved granular
rock with lime admixture of 4 % by mass
24 464 m®  Execution of substructure in thickness of 41 - 50 cm of improved granular
rock with lime admixture of 5 % by mass
24 465 m®  Execution of substructure in thickness of 41 - 50 cm of improved granular

rock with lime admixture of 6 % by mass

24 467 m?  Execution of substructure in thickness of 41 - 50 cm of
consolidated/stabilized granular rock with cement admixture of 3 % by mass
24 468 m?  Execution of substructure in thickness of 41 - 50 cm of
consolidated/stabilized granular rock with cement admixture of 4 % by mass
24 469 m?  Execution of substructure in thickness of 41 - 50 cm of

consolidated/stabilized granular rock with cement admixture of 5 % by mass

24 471 m?  Execution of substructure of crushed mineral aggregate in thickness up to 15
cm

24 472 m?  Execution of substructure of crushed mineral aggregate in thickness of 16 -
20 cm

24 473 m®  Execution of substructure of crushed mineral aggregate in thickness of 21 -
25cm

24 474 m?  Execution of substructure of crushed mineral aggregate in thickness of 26 -
30 cm

24 475 m?  Execution of substructure of crushed mineral aggregate in thickness of 31 -
40 cm

24 476 m®  Execution of substructure of crushed mineral aggregate in thickness of 41 -
50 cm

24 477 m?  Execution of substructure of crushed mineral aggregate in thickness of
........... cm

24 481 m®  Execution of substructure of mixed mineral aggregate in thickness up to 15
cm

24 482 m?  Execution of substructure of mixed mineral aggregate in thickness of 16 - 20
cm

24 483 m?  Execution of substructure of mixed mineral aggregate in thickness of 21 - 25
cm

24 484 m®  Execution of substructure of mixed mineral aggregate in thickness of 26 - 30
cm

24 485 m?  Execution of substructure of mixed mineral aggregate in thickness of 31 - 40
cm

24 486 m?  Execution of substructure of mixed mineral aggregate in thickness of 41 - 50
cm

24 487 m®  Execution of substructure of mixed mineral aggregate in thickness of ...........
cm

24 491 m?  Execution of substructure of secondary materials in thickness up to 30 cm

24 492 m®  Execution of substructure of secondary materials in thickness of 31 - 40 cm

24 493 m?  Execution of substructure of secondary materials in thickness of 41 - 50 cm

24 494 m®  Execution of substructure of secondary materials in thickness above 50 cm
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24 511 m®  Execution of puddle layer in thickness up to 15 cm
24 512 m?  Execution of puddle layer in thickness of 16 - 30 cm
24 513 m®  Execution of puddle layer in thickness of 31 - 50 cm
24 514 m?  Execution of puddle layer in thickness above 50 cm
24 611 m®  Execution of formation of fill, backfill, wedge, or substructure of cohesive soil
24 612 m®  Execution of formation of fill, backfill, wedge, or substructure of granular rock
24 621 m®  Execution of formation of improved cohesive soil
24 622 m?  Execution of formation of improved granular rock
24 631 m?  Execution of formation of consolidated/stabilized cohesive soil
24 632 m®  Execution of formation of consolidated/stabilized granular rock
24 641 m®  Execution of formation of puddle layer
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222105 Slopes and green surfaces

ltem Unit Description of work

25111 m? Application of topsoil to slope without rolling in thickness up to 15 cm —
manually

25112 m? Application of topsoil to slope without rolling in thickness up to 15 cm — with
machines

25116 m? Application of topsoil to slope without rolling in thickness above 15 cm —
manually

25117 m? Application of topsoil to slope without rolling in thickness above 15 cm — with
machines

25121 m? Application of topsoil to slope with rolling in thickness up to 15 cm — manually

25122 m? Application of topsoil to slope with rolling in thickness up to 15 cm — with
machines

25126 m? Application of topsoil to slope with rolling in thickness above 15 cm —
manually

25127 m? Application of topsoil to slope with rolling in thickness above 15 cm — with
machines

25131 m? Application of topsoil to green surface without rolling in thickness up to 15 cm
— manually

25132 m?  Application of topsoil to green surface without rolling in thickness up to 15 cm

— with machines

25136 m? Application of topsoil to green surface without rolling in thickness above 15
cm — manually
25137 m? Application of topsoil to green surface without rolling in thickness above 15

cm — with machines

25 141 m? Application of topsoil to green surface with rolling in thickness up to 15 cm —
manually
25142 m?  Application of topsoil to green surface with rolling in thickness up to 15 cm —

with machines

25 146 m?  Application of topsoil to green surface with rolling in thickness above 15 cm —
manually
25 147 m? Application of topsoil to green surface with rolling in thickness above 15 cm —

with machines

25151 m®  Allowance for grassing

25 161 m®  Bio shot cement concrete with mulching on slopes

25 166 m®  Bio shot cement concrete with mulching on green surfaces
25171 m?  Wattle works on slope — willows with props

25176 m®  Wattle work on slope — willow — 30 cm in height

25177 m®  Wattle work on slope — willow — 60 cm in height
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ltem Unit Description of work

25178 m®  Wattle work on slope — willow — above 60 cm in height

25 181 pc Planting different tree and shrub species on slope

25 186 pc Planting different tree and shrub species on green surface

2521 m®  Protection of slope with mesh — galvanized steel wire of 1.6 mm in diameter

25212 m?  Protection of slope with mesh — galvanized steel wire of 3.1 mm in diameter

25214 m®  Protection of slope with mesh — Palvis 5 x 5 cm

25215 m®  Protection of slope with mesh — Palvis 10 x 10 cm

25 216 m®  Protection of slope with mesh — Netlon

25218 m®  Protection of slope with geo-mesh

25 221 m®  Protection of slope with stone pitching in thickness up to 30 cm

25222 m®  Protection of slope with stone pitching in thickness above 30 cm

25231 m?  Protection of slope with shot cement concrete

25 232 m?  Protection of slope with shot cement concrete and mesh

25 241 m®  Protection of slope with prefabricated cement concrete cribwork filled up with
crushed stone

25 242 m®  Protection of slope with prefabricated cement concrete cribwork filled up with
quarry stone

25243 m®  Protection of slope with prefabricated cement concrete cribwork filled up with
balls

25 251 m?  Protection of slope with prefabricated cement concrete elements of type
.................. filled up with topsoil

25 252 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................... filled up with sand

25 253 m®  Proteciton of slope with prefabricated cement concrete elements of type
................. filled up with gravel

25 254 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with crushed stone

25 255 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with other materials

25 261 m?  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with topsoil

25 262 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with sand

25 263 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with gravel

25 264 m?  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with crushed stone

25 265 m®  Proteciton of slope with prefabricated cement concrete elements of type
.................. filled up with ..................

25 271 m®  Protection of slope with cement concrete slabs placed to sand
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25272 m?  Protection of slope with turf pavers placed to sand
25273 m?  Protection of slope with cement concrete pavers placed to sand
25 274 m?  Protection of slope with quarry stone placed to sand
25275 m?  Protection of slope with ................ placedto ................

25 281 m®  Protection of slope with packed rockfill
25 291 m®  Execution of cement concrete toe to support slope protection

25 296 m®  Execution of cement concrete sill to confine slope protection
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222106 Reinforced soils
Item Unit Description of work

26 111 pc Reinforcing of soil with cement concrete elements, type A (incl. dowels and
anchors)

26 112 pc Reinforcing of soil with cement concrete elements, type B (incl. dowels and
anchors)

26 113 pc Reinforcing of soil with cement concrete elements, type C (incl. dowels and
anchors)

26 114 pc Reinforcing of soil with cement concrete elements, type D (incl. dowels and
anchors)

26 115 pc Reinforcing of soil with cement concrete elements, type E (incl. dowels and
anchors)

26 116 pc Reinforcing of soil with elements of type ........... (incl. all additional materials)

26 121 m'  Strip of polyester laminate for reinforcing of soils

26 122 m'’ Strip of galvanized steel for reinforcing of soils

26 123 m'’ Strip for differently protected steel for reinforcing of soils

26 124 m'  Strip for reinforcing of soils - ................

26 131 m®  Allowance for placing reinforced soil into fills in reinforcing strip areas

26 132 m®  Allowance for placing granular rock into fills in reinforcing strip areas

26 133 m®  Allowance for placing fly ash into fills in reinforcing strip areas

26 211 m®  Reinforcing of soil with geotextiles of mass of 300 g in fill layers of 20 cm
thickness

26 212 m® Reinforcing of soil with geotextiles of mass of 300 g in fill layers of 30 cm
thickness

26 213 m®  Reinforcing of soil with geotextiles of mass of 300 g in fill layers of 40 cm
thickness

26 221 m® Reinforcing of soil with geotextiles of mass of 400 g in fill layers of 20 cm
thickness

26 222 m®  Reinforcing of soil with geotextiles of mass of 400 g in fill layers of 30 cm
thickness

26 223 m® Reinforcing of soil with geotextiles of mass of 400 g in fill layers of 40 cm
thickness

26 231 m®  Reinforcing of soil with geotextiles of mass of 500 g in fill layers of 20 cm
thickness

26 232 m®  Reinforcing of soil with geotextiles of mass of 500 g in fill layers of 30 cm
thickness

26 233 m® Reinforcing of soil with geotextiles of mass of 500 g in fill layers of 40 cm
thickness

26 241 m® Reinforcing of soil with steel mesh in fill layers of 20 cm thickness

26 242 m® Reinforcing of soil with steel mesh in fill layers of 30 cm thickness

26 243 m® Reinforcing of soil with steel mesh in fill layers of 40 cm thickness

26 243 m®  Reinforcing of soil with steel mesh in fill layers of 50 cm thickness

26 251 m® Reinforcing of soil with geo-mesh

26 261 m®  Reinforcing of soils with rough foil

26 311 m®  Construction of foundation for reinforced soil
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222107 Piles and wells

ltem Unit Description of work

27 111 m'  Construction of cement concrete bored piles of Benotto system, 60 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27112 m'  Construction of cement concrete bored piles of Benotto system, 80 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 113 m'  Construction of cement concrete bored piles of Benotto system, 100 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 114 m'  Construction of cement concrete bored piles of Benotto system, 118 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 115 m'  Construction of cement concrete bored piles of Benotto system, 120 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 116 m'  Construction of cement concrete bored piles of Benotto system, 125 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 117 m'  Construction of cement concrete bored piles of Benotto system, 150 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 118 m'  Construction of cement concrete bored piles of Benotto system, 200 cm in
diameter, excavation in cohesive soil/granular rock, of length up to 10 m

27 119 m'  Construction of cement concrete bored piles of Benotto system, above 200
cm in diameter, excavation in cohesive soil/granular rock, of length up to 10
m

27121 m'  Construction of cement concrete bored piles of Benotto system, 60 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 122 m'  Construction of cement concrete bored piles of Benotto system, 80 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 123 m'  Construction of cement concrete bored piles of Benotto system, 100 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27124 m'  Construction of cement concrete bored piles of Benotto system, 118 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 125 m'  Construction of cement concrete bored piles of Benotto system, 120 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 126 m'  Construction of cement concrete bored piles of Benotto system, 125 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 127 m'  Construction of cement concrete bored piles of Benotto system, 150 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 128 m'  Construction of cement concrete bored piles of Benotto system, 200 cm in
diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 129 m'  Construction of cement concrete bored piles of Benotto system, above 200

cm in diameter, excavation in cohesive soil/granular rock, of length 10 - 20 m

27 131 m'  Construction of cement concrete bored piles of Benotto system, 60 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m
27 132 m'  Construction of cement concrete bored piles of Benotto system, 80 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m
27 133 m'  Construction of cement concrete bored piles of Benotto system, 100 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m
27 134 m'  Construction of cement concrete bored piles of Benotto system, 118 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m
27 135 m'  Construction of cement concrete bored piles of Benotto system, 120 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m
27 136 m'  Construction of cement concrete bored piles of Benotto system, 125 cm in

diameter, excavation in cohesive soil/granular rock, of length above 20 m
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ltem Unit Description of work

27 137 m'  Construction of cement concrete bored piles of Benotto system, 150 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m

27 138 m'  Construction of cement concrete bored piles of Benotto system, 200 cm in
diameter, excavation in cohesive soil/granular rock, of length above 20 m

27139 m'  Construction of cement concrete bored piles of Benotto system, above 200
cm in diameter, excavation in cohesive soil/granular rock, of length above 20
m

27 141 m'  Construction of bored grouted piles of Benotto system, 60 cm in diameter,
excavation in cohesive soil/granular rock

27 142 m'  Construction of bored grouted piles of Benotto system, 80 cm in diameter,
excavation in cohesive soil/granular rock

27 143 m'  Construction of bored grouted piles of Benotto system, 100 cm in diameter,
excavation in cohesive soil/granular rock

27 144 m'  Construction of bored grouted piles of Benotto system, 118 cm in diameter,
excavation in cohesive soil/granular rock

27 145 m'  Construction of bored grouted piles of Benotto system, 120 cm in diameter,
excavation in cohesive soil/granular rock

27 146 m'  Construction of bored grouted piles of Benotto system, 125 cm in diameter,
excavation in cohesive soil/granular rock

27 147 m'  Construction of bored grouted piles of Benotto system, 150 cm in diameter,
excavation in cohesive soil/granular rock

27 148 m'  Construction of bored grouted piles of Benotto system, 200 cm in diameter,
excavation in cohesive soil/granular rock

27 149 m'  Construction of bored grouted piles of Benotto system, above 200 cm in
diameter, excavation in cohesive soil/granular rock

27 151 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 60 cm in diameter

27 152 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 80 cm in diameter

27 153 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 100 cm in diameter

27 154 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 118 cm in diameter

27 155 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 120 cm in diameter

27 156 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 125 cm in diameter

27 157 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 150 cm in diameter

27 158 m'  Execution of extensions of cement concrete bored piles, above the ground
level, 200 cm in diameter

27 159 m'  Execution of extensions of cement concrete bored piles, above the ground
level, above 200 cm in diameter

27 161 pc  Cutting (shortening) cement concrete bored piles, 60 cm in diameter

27 162 pc Cutting (shortening) cement concrete bored piles, 80 cm in diameter

27 163 pc  Cutting (shortening) cement concrete bored piles, 100 cm in diameter

27 164 pc Cutting (shortening) cement concrete bored piles, 118 cm in diameter

27 165 pc Cutting (shortening) cement concrete bored piles, 120 cm in diameter

27 166 pc  Cutting (shortening) cement concrete bored piles, 125 cm in diameter

27 167 pc Cutting (shortening) cement concrete bored piles, 150 cm in diameter
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ltem Unit Description of work

27 168 pc  Cutting (shortening) cement concrete bored piles, 200 cm in diameter

27 169 pc Cutting (shortening) cement concrete bored piles, above 200 cm in diameter

27 171 m'  Additional excavation for bored piles in soft rock

27172 m'  Additional excavation for bored piles in hard rock

27 181 m'  Allowance for execution of inclined bored piles

27 182 m'  Allowance for execution of inclined bored grouted piles

27 183 m'  Allowance for execution of bored piles from pontoon above water

27 191 m'’ Application of protective steel lining to piles in accordance with design, pile
diameter ....... , steel lining thickness ....... mm

27 196 m®  Execution of widening bored pile foot to increase bearing capacity below pile
foot in accordance with design, pile diameter ....... / foot diameter .......

27 211 m'  Execution of driven vertical cement concrete piles of 36/36 cm in section

27 212 m'  Execution of driven vertical cement concrete piles of ..../.... cm in section

27 216 m'  Execution of driven inclined cement concrete piles of 36/36 cm in section

27 217 m'  Execution of driven cement concrete piles of ..../.... cm in section

27 221 m'  Execution of extensions of driven cement concrete piles of 36/36 cm in
section

27 222 m'  Execution of extensions of driven cement concrete piles of ..../....cmin
section

27 226 pc  Cutting (shortening) of driven cement concrete piles of 36/36 cm in section

27 227 pc Cutting (shortening) of driven cement concrete piles of .../... cm in section

27 231 m'  Execution of prestressed driven vertical cement concrete piles of 60 cm in
diameter

27 232 m'  Execution of prestressed driven vertical cement concrete piles of 70 cm in
diameter

27 233 m'  Execution of prestressed driven vertical cement concrete piles above 60 cm
in diameter

27 236 m'  Execution of prestressed driven vertical cement concrete piles of 40/40 cm in
section

27 237 m'  Execution of prestressed driven vertical cement concrete piles of ..../.... cm in
section

27 241 m'  Execution of prestressed driven inclined cement concrete piles of 60 cm in
diameter

27 242 m'  Execution of prestressed driven inclined cement concrete piles of 70 cm in
diameter

27 243 m'  Execution of prestressed driven inclined cement concrete piles above 60 cm
in diameter

27 246 m'  Execution of prestressed driven inclined cement concrete piles of 40/40 cm in

section
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ltem Unit Description of work

27 247 m'  Execution of prestressed driven inclined cement concrete piles of ..../.... cm in
section

27 251 m'  Execution of sunk vertical wells of cement concrete elements of 100 cm in
diameter

27 252 m'  Execution of sunk vertical wells of cement concrete elements of 125 cm in
diameter

27 253 m'  Execution of sunk vertical wells of cement concrete elements of 150 cm in
diameter

27 254 m'  Execution of sunk vertical wells of cement concrete elements of 175 cm in
diameter

27 255 m'  Execution of sunk vertical wells of cement concrete elements of 200 cm in
diameter

27 256 m'  Execution of sunk vertical wells of cement concrete elements of 250 cm in
diameter

27 257 m'  Execution of sunk vertical wells of cement concrete elements of .... cm in
diameter

27 258 m'  Execution of sunk vertical wells of cement concrete elements of .... cm in
diameter

27 261 m'  Execution of extensions of prestressed driven cement concrete piles of 60
cm in diameter

27 262 m'  Execution of extensions of prestressed driven cement concrete piles of 70
cm in diameter

27 263 m'  Execution of extensions of prestressed driven cement concrete piles of ....
cm in diameter

27 264 m'  Execution of extensions of prestressed driven cement concrete piles of 40/40
cm in section

27 265 m'  Execution of extensions of prestressed driven cement concrete piles of .../...
cm in section

27 266 pc Cutting (shortening) driven cement concrete piles of 60 - 70 cm in diameter

27 267 pc  Cutting (shortening) driven cement concrete piles of ..... cm in diameter

27 268 pc Cutting (shortening) driven cement concrete piles of 40/40 cm in section

27 269 pc Cutting (shortening) driven cement concrete piles of .../... cm in section

27 311 m'  Execution of steel driven vertical piles of 300 mm in diameter

27 312 m'  Execution of steel driven vertical piles of 400 mm in diameter

27 313 m'  Execution of steel driven vertical piles of 500 mm in diameter

27 314 m'  Execution of steel driven vertical piles of 600 mm in diameter

27 315 m'  Execution of steel driven vertical piles of 700 mm in diameter

27 316 m'  Execution of steel driven vertical piles above 700 mm in diameter

27 321 m'  Execution of steel driven inclined piles of 300 mm in diameter

27 322 m'  Execution of steel driven inclined piles of 400 mm in diameter

27 323 m'  Execution of steel driven inclined piles of 500 mm in diameter

27 324 m'  Execution of steel driven inclined piles of 600 mm in diameter

27 325 m'  Execution of steel driven inclined piles of 700 mm in diameter

27 326 m'  Execution of steel driven inclined piles above 700 mm in diameter

27 331 m'  Execution of extensions of steel driven piles of 300 mm in diameter

27 332 m'  Execution of extensions of steel driven piles of 400 mm in diameter
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ltem Unit Description of work
27 333 m'  Execution of extensions of steel driven piles of 500 mm in diameter
27 334 m'  Execution of extensions of steel driven piles of 600 mm in diameter
27 335 m'  Execution of extensions of steel driven piles of 700 mm in diameter
27 336 m'  Execution of extensions of steel driven piles above 700 mm in diameter

27 341 pc  Shortening steel driven piles of 300 mm in diameter
27 342 pc  Shortening steel driven piles of 400 mm in diameter
27 343 pc  Shortening steel driven piles of 500 mm in diameter
27 344 pc  Shortening steel driven piles of 600 mm in diameter
27 345 pc  Shortening steel driven piles of 700 mm in diameter

27 346 pc  Shortening steel driven piles above 700 mm in diameter

27 411 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 100 cm in diameter

27 412 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 120 cm in diameter

27 413 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 140 cm in diameter

27 414 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 160 cm in diameter

27 415 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 180 cm in diameter

27 416 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
of 200 cm in diameter

27 417 m'  Execution of sunk vertical cement concrete piles, with protective pipes - wells
above 200 cm in diameter

27 418 m'  Execution of sunk vertical cement concrete piles - wells of box cross section
of one or more openings, of dimensions ............. according to design

27 421 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 100 cm in diameter

27 422 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 120 cm in diameter

27 423 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 140 cm in diameter

27 424 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 160 cm in diameter

27 425 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 180 cm in diameter

27 426 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells of 200 cm in diameter

27 427 m'  Execution of sunk inclined cement concrete piles, with protective pipes -
wells above 200 cm in diameter

27 428 m'  Execution of sunk inclined cement concrete piles - wells of box cross section
of one or more openings, of dimensions ............. according to design

27 431 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells of 100 cm in diameter

27 432 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells of 120 cm in diameter

27 433 m'  Execution of extensions of sunk cement concrete piles, with protective pipes

— wells of 140 cm in diameter
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ltem Unit Description of work

27 434 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells of 160 cm in diameter

27 435 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells of 180 cm in diameter

27 436 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells of 200 cm in diameter

27 437 m'  Execution of extensions of sunk cement concrete piles, with protective pipes
— wells above 200 cm in diameter

27 438 m'  Execution of extensions of sunk cement concrete piles — wells of box cross
section of one or more openings, of dimensions ......... according to design

27 441 pc Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 100 cm in diameter

27 442 pc Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 120 cm in diameter

27 443 pc  Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 140 cm in diameter

27 444 pc  Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 160 cm in diameter

27 445 pc Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 180 cm in diameter

27 446 pc Cutting (shortening) sunk cement concrete piles, with protective pipes — wells
of 200 cm in diameter

27 447 pc  Cutting (shortening) sunk cement concrete piles, with protective pipes — wells

above 200 cm in diameter

27 448 pc Cutting (shortening) sunk cement concrete piles — wells of box cross section
of one or more openings, of dimensions ............ according to design

27 511 m'  Execution of steel sunk vertical piles — wells of 1,000 mm in diameter

27 512 m'  Execution of steel sunk vertical piles — wells of 1,250 mm in diameter

27 513 m'  Execution of steel sunk vertical piles — wells of 1,500 mm in diameter

27 514 m'  Execution of steel sunk vertical piles — wells of 1,750 mm in diameter

27 515 m'  Execution of steel sunk vertical piles — wells of 2,000 mm in diameter

27 516 m'  Execution of steel sunk vertical piles — wells of ......... mm in diameter

27 517 m'  Execution of steel sunk vertical piles — wells of ......... mm in diameter

27 521 m'  Execution of steel sunk inclined piles — wells of 1,000 mm in diameter

27 522 m'  Execution of steel sunk inclined piles — wells of 1,250 mm in diameter

27 523 m'  Execution of steel sunk inclined piles — wells of 1,500 mm in diameter

27 524 m'  Execution of steel sunk inclined piles — wells of 1,750 mm in diameter

27 525 m'  Execution of steel sunk inclined piles — wells of 2,000 mm in diameter

27 526 m'  Execution of steel sunk inclined piles —wells of ......... mm in diameter

27 527 m'  Execution of steel sunk inclined piles —wells of ......... mm in diameter

27 531 m'  Execution of extensions of steel sunk piles — wells of 1,000 mm in diameter

27 532 m'  Execution of extensions of steel sunk piles — wells of 1,250 mm in diameter

27 533 m'  Execution of extensions of steel sunk piles — wells of 1,500 mm in diameter

27 534 m'  Execution of extensions of steel sunk piles — wells of 1,750 mm in diameter

27 535 m'  Execution of extensions of steel sunk piles — wells of 2,000 mm in diameter

27 536 m'  Execution of extensions of steel sunk piles — wells of ...... mm in diameter

27 537 m'  Execution of extensions of steel sunk piles —wells of ....... mm in diameter
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ltem Unit Description of work
27 541 pc Cutting (shortening) steel sunk piles of 1,000 mm in diameter
27 542 pc  Cutting (shortening) steel sunk piles of 1,250 mm in diameter
27 543 pc Cutting (shortening) steel sunk piles of 1,500 mm in diameter
27 544 pc  Cutting (shortening) steel sunk piles of 1,750 mm in diameter
27 545 pc  Cutting (shortening) steel sunk piles of 2,000 mm in diameter
27 546 pc  Cutting (shortening) steel sunk piles of ......... mm in diameter
27 547 pc  Cutting (shortening) steel sunk piles of ......... mm in diameter
27 611 m'  Execution of wooden vertical piles of 25 cm in diameter
27 612 m'  Execution of wooden vertical piles of 30 cm in diameter
27 613 m'  Execution of wooden vertical piles of 35 cm in diameter
27 614 m'  Execution of wooden vertical piles of 40 cm in diameter
27 615 m'  Execution of wooden vertical piles above 40 cm in diameter
27 616 m'  Fixing wooden semi-beams
27 621 m'  Execution of wooden inclined piles of 25 cm in diameter
27 622 m'  Execution of wooden inclined piles of 30 cm in diameter
27 623 m'  Execution of wooden inclined piles of 35 cm in diameter
27 624 m'  Execution of wooden inclined piles of 40 cm in diameter
27 625 m'  Execution of wooden inclined piles above 40 cm in diameter
27 631 pc  Cutting (shortening) wooden piles of 25 cm in diameter
27 632 pc  Cutting (shortening) wooden piles of 30 cm in diameter
27 633 pc  Cutting (shortening) wooden piles of 35 cm in diameter
27 634 pc Cutting (shortening) wooden piles of 40 cm in diameter
27 635 pc  Cutting (shortening) wooden piles above 40 cm in diameter
27 711 m'  Execution of piles of mineral aggregate of 40 cm in diameter
27712 m'  Execution of piles of mineral aggregate of 50 cm in diameter
27713 m'  Execution of piles of mineral aggregate of 60 cm in diameter
27714 m'  Execution of piles of mineral aggregate of 70 cm in diameter
27715 m'  Execution of piles of mineral aggregate above 70 cm in diameter
27 811 m'  Execution of vertical piles of "Jet Grouting" system of 40 cm in diameter
27 812 m'  Execution of vertical piles of "Jet Grouting" system of 50 cm in diameter
27 813 m'  Execution of vertical piles of "Jet Grouting" system of 60 cm in diameter
27 814 m'  Execution of vertical piles of "Jet Grouting" system of 70 cm in diameter
27 815 m'  Execution of vertical piles of "Jet Grouting" system of 80 cm in diameter
27 816 m'  Execution of vertical piles of "Jet Grouting" system above 80 cm in diameter
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222108 Sheet piles

ltem Unit Description of work

28 111 m? Placing and maintenance of steel sheet pile

28 112 m’ Placing and maintenance of wooden sheet pile

28 113 m?  Placing and maintenance of anchored sheet pile

28 114 m? Placing and maintenance of sheet piling boards with grooves

28 115 m’? Placing and maintenance of sheet piling of reinforced cement concrete
elements

28 116 m? Placing and maintenance of sheet piling of ................

28 121 m? Pulling out steel sheet pile, including dismantling works

28 122 m? Pulling out wooden sheet pile, including dismantling works

28 123 m? Pulling out anchored sheet pile, including dismantling works

28 124 m? Pulling out sheet piling boards with grooves, including dismantling works

28 125 m? Pulling out sheet piling of reinforced cement concrete elements, including
dismantling works

28 126 m? Pulling out sheet piling of ....................... , including dismantling all the

coupling elements
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222109 Transportation and spreading of surplus material
ltem Unit Description of work

29 111 m® Transportation of excavated material to a distance of up to 100 m
29112 m? Transportation of excavated material to a distance of 100 - 500 m
29113 m® Transportation of excavated material to a distance of 500 - 1,000 m
29114 m? Transportation of excavated material to a distance of 1,000 - 2,000 m
29 115 m®  Transportation of excavated material to a distance of 2,000 - 3,000 m
29 116 m® Transportation of excavated material to a distance of 3,000 - 4,000 m
29 117 m®  Transportation of excavated material to a distance of 4,000 - 5,000 m
29118 m® Transportation of excavated material to a distance above 5,000
29121 m® Spreading surplus fertile soil (topsoil)
29122 m® Spreading surplus soil of low bearing capacity
29 123 m? Spreading surplus cohesive soil
29 124 m®  Spreading surplus granular rock
29125 m? Spreading surplus soft/hard rock
29 126 m® Spreading surplus secondary material
29 127 m® Spreading surplus other material
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2.2.3 PAVEMENT STRUCTURES

2.2.3.1 ROADBASES

General

Roadbases are parts of pavement structures between the wearing course and substructure.
Roadbases are unbound, or bound with hydraulic or organic binders. They shall be placed in
dimensions specified by the design and by these Technical conditions.

2.2.3.1.1 UNBOUND ROADBASES

The technical conditions and procedures for construction of unbound roadbases are indicated in
detail in the TSC 06.200 Unbound bearing and wearing courses.

2.2.3.1.1.1 Description

The construction of unbound (mechanically stabilized, pavement base) roadbases includes the
supply and placing of a corresponding mixture of granules for the unbound roadbases at sites
specified by the design.

This work has to be executed in weather when the temperature is above 2°C and without
precipitations.

Unbound roadbases (URB) can be placed into the pavement structure for all groups of traffic loads,
generally between the substructure foundation and the bound roadbase.

2.2.3.1.1.2 Basic Materials

Basic materials for URB are aggregates from natural, crushed, and/or mixed grains.

Mixtures of natural grains contain particles of more or less rounded edges, which occur during the
natural crushing of massive stones.

Mixtures of crushed grains contain particles produced by crushing natural stones, artificial stones
or natural grains.
Mixed mixtures of grains contain mixes of natural and crushed particles.

In these special technical conditions the terms used for the mixtures of grains are specified in
Table 3.1 and indicated in Fig. 3.1.

2.2.3.1.1.3 Quality of Materials

The required quality of mixtures of mineral aggregates for URBs is indicated in detail in the EN
13242 Aggregates for unbound materials, and for materials bound with hydraulic binders for civil
engineering and pavement structures.

2.2.3.1.1.3.1 Mineral Aggregate Mixtures

Mixtures of natural or crushed grains, as well as mixtures of mixed mineral grains shall consist of
coarse gravel and well graded crushed stone, or of crushed gravel, sand, and filler, to ensure such
a mix composition as specified in Figures 3.2, 3.3, and 3.4. The method of assessing the
composition is specified in EN 933-1.

The portion of crushed grains in a mixture for an unbound bearing course shall be specified (in
accordance with the EN 933-5) within the scope of the pavement structure design in view of the
classification as provided by the EN 13242 (category Coo/3 OF Cso;10)-
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Table 3.1
Nominal Grain size Mineral aggregate
grain-group
mm from mm to mm mixture
0/1* 0 2
0/2 0 4 sand
0/4 0 4
1/4* 0,5 8
0/8 0 11.2
0/11%* 0 16
0/16 0 22.4
0/22* 0 31.5 gravel, crushed stone
0/32 0 45
0/45* 0 63
0/63 0 125
2/4* 1 8
4/8 2 11.2
8/11* 4 16
8/16 4 22
11/16* 8 22
16/22* 11.2 31.5 coarse gravel, crushed gravel
16/32 11.2 45
22/32* 16 45
32/45* 22.4 63
32/63 22.4 125
45/63* 31.5 125

* Intermediate granulometric composition, intermediate grain size

Fig. 3.1 Diagram of granulometric composition of mineral aggregate mixtures
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translation. presejek skozi sito = passing sieve, prodec = gravel; drobljenec = crushed stone;
ostanek na situ = remaining on sieve; prod = coarse gravel; drobir = crushed gravel; dolZina
stranice kvadratne odprtine sita = length of side of sieve square opening, poinilo = filler; zelo
drobni = very fine; drobni = fine; srednji = medium, grob = coarse; zelo grob = very coarse.

The mineral aggregate mixture composition for the URB shall be specified in the design in
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dependence on the foreseen traffic loading and the raw material properties. If this is not the case,
for heavier traffic loading coarse graded mineral mixtures shall be foreseen. The minimum layer
thickness shall amount to at least 2.5 times the diameter of the maximum grain in the mixture.

The contractor is free to introduce different mineral aggregate mixture provided that the suitability
of such a mixture is approved by both relevant institution and client’s engineer.
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terms are translated in figure 3.1

Fig. 3.2: Grading curve limits of mineral aggregate granulometric composition of 0/22 mm for
unbound bearing courses
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Fig. 3.3: Limit curves of mineral aggregate granulometric composition of 0/32 mm for unbound
bearing courses
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Fig. 3.4: Grading curve limits of mineral aggregate granulometric composition of 0/45 mm for
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The mixture of mineral grains for URB may contain the following portion of grains of up to 0.063
mm (in compliance with EN 13242):

- in storage piles, no more than 5% by mass (category fs),
- after placing into URB, no more than 8% by mass (category f3).

Individual results (maximum 5% of the total number) of testing specimens taken from storage
piles may exceed the indicated value by no more than 10%.

The content of stone particles of up to 0.02 mm in mixtures must not be greater then 3% by mass.
Individual results of testing may exceed the indicated value by no more than 15%. The quotient of
uneven particle size distribution U = dgo/d;( shall be equal for mixtures of

- natural grains 15 to 100,
- crushed and mixed grains 8to 50.

In case that the engineer, on the basis of the results of testing placement a mixture of the quotient
of unevenness U < 6, allows the use of such mixture, the latter may contain up to 15% by mass of
grains of size up to 0.063 mm. Intermediate values shall be assessed by linear interpolation.

For unbound roadbases, the equivalent of sand specified (in accordance with the EN 933-8) for a
mixture of mineral particles of up to 4 mm in size shall amount to the following:

roads with heavy or very heavy traffic loading: at least 60% (category SEgy),
roads with average or light traffic loading: at least 50 % (category SEsp).
2.2.3.1.1.3.2 Mechanical Properties
The resistance of granules against crushing defined as the amount passing through a sieve by the
Los Angeles method (according to EN 1097-2) on roads, is allowed to amount to the following
values:
- medium or heavy traffic loading: maximum 30 % (category LAz),
- light traffic loading: maximum 35 % (category LAss).
The resistance of mineral grains against freezing action is determined (according to EN 1367-2) by

means of a test with magnesium sulphate, and expressed by the percentage of chipped particles of
the original mass sample is allowed to amount to 25% by mass (category MS,s).

No more than 20% by mass of grains which shape does not satisfy the condition |:d < 3:1 (testing
in compliance with the EN 933-4, category Sly) is allowed in a mixture.

Organic compounds in mixtures of mineral grains may colour a 3% solution of sodium hydroxide
darker than the reference colour (according to the EN 1744-1).

A mixture of mineral grains for a URB must not contain harmful and/or brittle grains or admixtures
(testing in accordance with the EN 1744-1). Mixtures may contain individual weathered or brittle
stone particles only to such an amount, that the whole corresponds to the prescribed
requirements.

The load bearing capacity of stone grains determined at laboratory by the CBR method shall
amount to

- for mixtures of natural grains and mixed mixtures of grains in which there are less than
50% of crushed particles: at least 40 %,

- for mixtures of crushed grains and mixed mixtures of grains in which there are more than
50% of crushed particles: at least 80 %.
2.2.3.1.1.4 Method of Execution
2.2.3.1.1.4.1 Winning of Mineral Aggregate Mixtures

The site of acquiring mineral aggregate mixtures for URB shall be reported by the contractor to the
supervising engineer in due time prior to beginning the exploitation. The contractor shall also
submit an evidence on the quality of the mixture as specified in the section 2.2.3.1.1.3 of these
technical conditions, and get approval for use from the supervising engineer.

A mineral aggregate mixture shall be acquired in such a way that its permanent quality and
uniformity are ensured.

Borrow pits of mineral aggregate mixtures and quarries shall be previously suitably cleaned.
2.2.3.1.1.4.2 Preliminary Testing
At the beginning of works the following shall be tested:
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- mineral aggregate mixture composition (according to section 2.2.3.1.1.3.1),
- mechanical properties (according to section 2.2.3.1.1.3.2), and
- optimum moisture content and density by Proctor (according to EN 13286-2),

to establish conformity of the characteristic properties of the particular mixture with properties
assessed by the preliminary testing of samples taken for the production internal control; in
addition, the following shall be measured:

- density and moisture content of placed layer (according to section 2.2.3.1.1.5.1) and of
mineral aggregate mixture,

- load bearing capacity of the placed layer (according to section 2.2.3.1.1.5.2), and
- evenness and level of the placed layer formation (according to section 2.2.3.1.1.5.3).

Prior to commencement of the works, for each type of mineral aggregate mixtures the technology,
compaction means, and their depth effect shall be specified. For this purpose, the effect of the
foreseen compacting machines shall be measured on a test area after each passage of such
machines. After completion of compaction, both density and moisture content of the placed
mineral aggregate mixture shall be measured on the URB formation.

2.2.3.1.1.4.3 Preparation of Substructure (Subgrade) Formation

Prior to commencement of placing mineral aggregate mixtures into the URB, the subgrade
(substructure) formation shall be prepared as provided by the section 2.2.2.4.5 of these technical
conditions.

Construction of the URB may start after the subgrade has been accepted in accordance with the
requirements indicated in section 2.2.2.4.5 of these technical conditions. The contractor is obliged
to maintain the substrate after acceptance till commencement of placing subsequent layers in a
constant condition. All damages shall be made good in due time, and a report shall be submitted to
the engineer.

2.2.3.1.1.4.4 Depositing of Mineral Aggregate Mixtures

If the contractor intends to deposit provisionally a mineral aggregate mixture before placing it into
the URB, an adequate deposit area (levelled, consolidated, drained) shall be prepared in advance.

A temporary deposit area shall be, if feasible, of rectangular shape, with side lengths of up to 50
m. The level shall not exceed 3 m. Mineral aggregate mixture shall be spread in layers, which shall
be homogenized and suitably moistened. The slope of such provisional storage pile shall amount
uptol: 2.

Appropriate access road (ramp) shall be constructed to reach the provisional deposit pile.

The provisional deposit area (pile) shall be suitably marked (location/number, dimension,
acceptance stage). After such a temporary storage pile is accepted, no additional aggregate
mixtures must be delivered to it until it is completely exploited.

2.2.3.1.1.4.5 Bringing Mineral Aggregate Mixtures

A mineral aggregate mixture for the URB may be brought to a suitably prepared subgrade
formation only when this is allowed by the engineer.

Bringing must generally not be executed over the prepared and taken-over subgrade formation but
over an already spread layer of mixture of mineral aggregate. Vehicles transporting the material
must be emptied by tilting to the side or backwards. If, due to mechanical spreading or placing,
the mixture is partly brought over the subgrade formation, then the method of bringing shall be
approved by the engineer.

A suitably equipped vehicle shall be used for the conveyance of mineral aggregate mixtures, and
for spreading, equipment which achieves the required even distribution of the mixture shall be
introduced. The thickness of the distributed mixture of grains shall comply with the specified
thickness of the layer of the compacted mixture of mineral grains as defined in the design.

Each individual layer shall be suitably formed and compacted before brining the mixture for the
next layer begins, where several layers of mineral aggregate mixtures are foreseen.

If mineral aggregate mixtures are spread over non-compacted layers, vehicles shall be equally
distributed over hte whole width of the spread mixture.

Vehicles with muddy wheels or undercarriages are prohibited to drive over already spread or
compacted mixtures of stone aggregate for the URB.
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2.2.3.1.1.4.6 Placing Mineral Aggregate Mixtures

Placing mineral aggregate mixtures into the URB shall generally be done mechanically. Manual
spreading is only admitted in places which cannot be reached with machines and where manual
spreading is permitted by the engineer.

Mineral aggregate mixtures for URB shall generally be delivered in a suitable composition to the
site. Any correction of a deficient composition of a mixture at the site or place of distribution shall
be permitted by the engineer on the basis of the corresponding results of preliminary testing.

The required amount of water to ensure an optimum moisture of the mineral aggregate mix for
compacting has usually to be equally distributed in the mixture already at the site of exploitation.

If water has to be added to the mineral aggregate mixture at the place of spreading, then this shall
be dine by sprinkling, so as to avoid washing out fine grains. During compacting, the moisture
content of the mixture may deviate from the optimum value by + 2% by mass. Ensuring such a
moisture content is especially important if the mixture of stone grains is spread by graders, so that
the mixture remains as uniform as possible.

Spreading of mineral aggregate mixtures for URB shall be carried out with a suitable machine,
usually with a finisher, with the permission of the supervising engineer also with a grader or
exceptionally with a bulldozer. Usually, spreading shall be performed on the same day as
moistening.

A uniform mineral aggregate mixture levelled to the required profile must be compacted with
suitable machinery over the whole width of the layer. To achieve a correct compaction and bearing
capacity over the entire design width of the carriageway, the width of the layer for the designed
layer thickness shall be increased by +10 cm, if this has not been already foreseen by the design.

Layers shall be compacted from the lower layer towards the higher one. The number of passages
of suitable compacting means determined by preliminary testing shall be checked by routine tests
of density and compaction of the placed mineral aggregate mixture.

All irregularities discovered during compaction shall be made good as directed by the engineer.

All places inaccessible to machines shall be compacted to the specified compaction degree by
means of other machinery, which shall be preliminarily approved by the engineer. He shall also
specify conditions in which these machines may be used.

Besides the compaction degree, the load bearing capacity of the executed URB shall be ascertained
prior to final compaction as well.

If the design values are not achieved, then the contractor shall ensure that the quality of the
executed URB is attained by additional measures.

2.2.3.1.1.5 Quality of Execution

Before the machines and equipment from which the quality of the executed work depends begin to
operate, their capacity for ensuring a uniform quality in accordance with the requirements of these
technical conditions shall be verified.

All the equipment and machines shall be certified and shall satisfy the demands of the design in
view of capacity.

2.2.3.1.1.5.1 Compaction

Compaction of the mineral aggregate mixtures in the URB determined in view of the compaction of
the mixture by the modified Proctor Method, shall amount to an average of 98 %. The lower
limiting value of compaction must not be smaller than the average value by more than 3 %.

The density of the placed mixture must usually be determined with a non-destructive method of
measurement with an isotope gauge (nuclear densitometer) in compliance with TSC 06.711.

2.2.3.1.1.5.2 Load Bearing Capacity

The load bearing capacity of the URB determined by the static modulus of deformation E,, and the
dynamic modulus of deformation E,y (according to TSC 06.720), shall comply with the
requirements indicated in Table 3.2 .
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Table 3.2: Required values of moduli of deformation on the URB formation

Traffic load
Type of mineral very heavy or heavy ‘ medium or light
aggregate mixture specified value
Ev2 EVZ/ Evl Evd Ev2 EVZ/ Evl Evd
MN/m? MN/m? | MN/m? MN/m?
- natural > 100 <22 > 45 > 90 <24 > 40
- crushed or mixed > 120 <20 > 55 > 100 <22 245

The ratio of moduli of deformation E,,/E,; is not decisive to estimate the bearing capacity of layers
of unbound mixtures of mineral grains, if the value of the modulus of deformation E,; is greater
than 50 % of the required value of E,;.

The lower limiting value of the modulus of deformation may be up to 20 % smaller than the value
specified in Table 3.2 (up to 10 % of the total number of measurements).

If the contractor fails to reach the specified ration of the moduli of deformation E,,/E,;, the
engineer decides on the further work.

2.2.3.1.1.5.3 Evenness, Level, Slope

The unevenness of the URB shall be determined as a deviation under a 4 m long straight-edge
placed in any optional direction with regard to the road axis (according to TSC 06.610). The
formation of the URB is admitted to deviate from the straight-edge by no more than 20 mm (upper
limiting value). If such deviations follow one another, the supervising engineer decides on the
method of correction.

The level of individual measurement points on the URB formation shall be determined by levelling.
The formation of the URB may deviate at any optional point by no more than +10 mm or — 15 mm
(upper limiting value) from the designed level.

The slope of the URB formation must be equal to the transversal and longitudinal fall of the
carriageway. The allowed deviations are defined by the admitted unevenness and the deviation
from the URB formation level, but they must not be greater than + 0.4 % of the absolute value of
the slope (threshold limiting value).

2.2.3.1.1.6 Quality Control of Execution

For each characteristic type of mineral aggregate mixture foreseen to be placed into URB
conformity with design requirements and these technical conditions shall be established

by preliminary testing of properties at the beginning of placing, and
within the scope of both internal and external control during placing.
2.2.3.1.1.6.1 Preliminary Testing

Preliminary testing to verify conformity of properties of mineral aggregate mixtures defined in
2.2.3.1.1.3 for are indicated in Table 3.3.

The results of preliminary testing shall comply with the evidence on properties of delivered mineral
aggregate mixtures. Such an evidence shall be submitted by the contractor.

Table 3.3: Required properties of mineral aggregate mixtures for URB at preliminary testing

Properties Unit Required Test
measure value method

- mineral aggregate mixture composition | % by mass | section 2.2.3.1.1.3 | EN 933-1

- portion of grains of up to 0.063 mm % by mass | fs/fg EN 933-1
- portion of crushed grains % by mass | Coo3 / Cso/10 EN 933-5
- shape of coarse grains % by mass | Sl EN 933-4
- quotient U - section 2.2.3.1.1.3 | -
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- sand equivalent % SEgo/SEsg EN 933-8

- resistance to crushing — quotient LA % LAzo/LAss EN 1097-2

- portion of organic admixtures - section EN 1744-1
2.2.3.1.1.3.2

- bearing capacity — CBR method % 40/80 TP BF-StB, B7.1

- modified Proctor test: EN 13286-2

- optimum moisture content % by mass | -

- maximum density t/m? -

- measurements of placed aggregate

mixture:

- moisture content % by mass | - BAS

- compaction % section BAS
2.2.3.1.1.5.1

- bearing capacity: section BAS
2.2.3.1.1.5.2

- dynamical modulus of deformation E,¢ | MN/m?

- static modulus of deformation E,, MN/m?

- evenness, level, slope - section BAS
2.2.3.1.1.5.3

2.2.3.1.1.6.2 Internal Control

Contractor’s internal control to be carried out by an independent laboratory shall, during placing
mineral aggregate mixtures into URB, establish conformity of the mixture with the design and
these technical conditions.

Both type and frequency of testing within the scope of the internal control of placing mineral
aggregate grains into the URB shall be determined and approved by the programme of the
average frequency of the control. If this is not the case, it shall be specified by the engineer, who
shall also determine locations of taking specimens, as well as locations of measurements, all in
accordance with a random statistical pattern.

During placing mineral aggregate mixtures the laboratory shall take samples and verify the
conformity. The frequency of these activities is specified in Table 3.4.

Samples of mineral aggregate mixtures shall generally be taken in the provisional deposit area (a
portion of two thirds), and from the placed URB (a portion of one third).

Table 3.4: Minimum frequency of testing mineral aggregate mixtures upon internal control of
placing into URB

Properties Test Minimum testing
method frequency

- granulometric composition of mineral aggregate mixture | EN 933-1 4,000m?/1,000m>

- portion of grains of up to 0.063 mm EN 933-1 4,000m?/1,000m>

- moisture content and density by Proctor EN 13286-2 | 4,000m?/1,000m>

- portion of organic admixtures EN 1744-1 | 8,000m?/2,000m>

The minimum testing frequency upon internal control of the placed mineral aggregate mixture in
the URB is specified in Table 3.5.
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Table 3.5: Minimum frequency of internal control testing of mineral aggregate mixture placed into
URB

Properties Test Minimum testing
method frequency
- moisture content and density BAS 200 m?
- bearing capacity:
- dynamical modulus of deformation Eq BAS 400 m?
- static modulus of deformation E,; - 2,000 m?
- layer formation:
- evenness BAS 20 m!
- level and slope - 20 m!

In agreement with the engineer the quality of mineral aggregate mixture placed into the URB may
also be defined in compliance with other approved methods. In such a case, criteria for testing the
quality of placed mixture as well as the mode and frequency of testing shall be indicated in the
agreement.

2.2.3.1.1.6.3 External Control

The extent of the external control tests to be carried out by a third party institution employed by
the client is usually in a ratio of 1:4 with the internal control testing.

Locations of taking samples of mineral aggregate mixes from both provisional deposit area and
placed URB to carry out the tests within the scope of the external control of conformity shall be
specified by the engineer by the statistical random selection method.

Taking samples for the external control, as well as testing and measurements at site shall be
generally performed in the presence of both contractor and engineer.

2.2.3.1.1.7 Measurement and Take-Over of Works

2.2.3.1.1.7.1 Measurement of Works

Executed works shall generally be measured in accordance with section 2.1.7.1 of the general
technical conditions, and calculated in cubic metres.

All the quantities shall be measured by the actually executed extent and type of works in
compliance with the design.

2.2.3.1.1.7.2 Take-Over of Works

The executed URB shall be taken-over by the engineer after receiving information in writing on
completion of the works, all in accordance with the quality requirements indicated in these
technical conditions, and with the section 2.1.7.2 of the general technical conditions.

The contractor shall submit in due time to the engineer all the data and reports on the internal
control, as well as a final conformity assessment issued by a third party institution.

All deficiencies found out shall be made good by the contractor prior to continuation of the works.

2.2.3.1.1.8 Final Account of Works
2.2.3.1.1.8.1 General

The executed works shall be accounted in compliance with section 2.1.7.3 of the general technical
conditions.

Quantities defined in section 2.2.3.1.1.7.1 shall be accounted by the contract unit price.

The contract unit price shall include all services necessary to complete the works. The contractor
has no right to claim any additional payment unless provided otherwise by the contract.

2.2.3.1.1.8.2 Deductions Due to Insufficient Quality
Mineral aggregate mixture

Due to unambiguously defined quality of mineral aggregate mixture for URB there are no
deductions when accounting the quantities.
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If the contractor places a mixture into the URB which does not comply with the requirements
indicated in 2.2.3.1.1.3 of these technical conditions, the method of accounting shall be
determined by the engineer.

- Quality of execution
The lower limiting value for

- compaction according to 2.2.3.1.1.5.1,

- bearing capacity according to 2.2.3.1.1.5.2,

- evenness and level according to 2.2.3.1.1.5.3
means a 100 % value of the offered unit price.

Due to unambiguously defined lower limiting value of quality of execution no deductions are
practicable.

If the contractor fails to ensure the required quality of execution as specified in 2.2.1.1.5, the
engineer shall decide on the method of accounting.
2.2.3.1.2 BOUND SUB-BASES

2.2.3.1.2.1 Description

The construction of sub-bases bound with binders includes the supply of corresponding mineral
aggregate mixtures and binders, the production and placing of the mixture or asphalt mixture, and
the maintenance of the mixtures in the bound roadbases at sites specified by the design.

This work shall be performed in dry weather, and the substrate and air temperature (at still
weather without precipitations) during placing shall amount to

- 5°C to 25°C for mixtures
- above 0 °C for asphalt mixtures.

Bound (with binders) sub-bases are aimed above all for placing into pavement structures for
heavier traffic loads, generally between the unbound roadbase (URB) and the bound roadbase
(BRB). For lighter traffic loads, such a bound bound course of mineral aggregate mixtures can be
the only bound roadbase in the pavement structure.

The type of the mixture or the asphalt mixture for SSB is generally specified by the design. If this
is not the case, it shall be determined by the engineer.

2.2.3.1.2.2 Basic Materials

2.2.3.1.2.2.1 Mineral Aggregate Mixtures

For SSB all mixtures of natural, crushed and/or mixed stone grains are used. They are defined in
section 3.2.3.1.1.2 of these technical conditions, and are compatible with the foreseen binders.

2.2.3.1.2.2.2 Binders
The following binders are applicable to SSB:

- hydraulic binders: Portland cement with additives of granulated furnace slag (CEM I1/B-S),
and/or pozzolans (CEM II/B-P),

- bituminous binders: bitumen B 50/70 and B 70/100,
- combined binders: cement and fly ash.

Unless provided by the pavement structure design, the type of bitumen in asphalt mixtures for SSB
shall be specified by the engineer with regard to the binder quality, traffic load, and climatic
conditions.

The contractor may, with permission of the engineer, use other binders, if he proves their use for
bound sub-bases.

2.2.3.1.2.3 Quality of Materials

2.2.3.1.2.3.1 Granulometric Composition of Mineral Aggregate Mixtures

The quality of mineral aggregate mixtures for SSB is defined in detail in the following codes:

- EN 13242 Aggregates for unbound and bound (with hydraulic binders) materials used in
civil engineering and pavement structures, and

- EN 13043 Aggregates for asphalt mixtures and surfacing for roads, airports, and other
traffic surfaces.
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For sub-bases bound with hydraulic binders and combined binders, mineral aggregate mixtures
specified in section 2.2.3.1.1.3 of these technical conditions can be used. The size stone grains in
the mixture is limited to 32 mm.

For sub-bases bound with bituminous binders, the composition of the used mineral aggregate
mixture shall comply with the requirements indicated in Figures 3.5 and 3.6. If the percentage of
grains of size up to 0.09 mm exceeds 10% by mass, such a mixture may be used on condition the
the sand equivalent in the fraction 0/4 mm is greater than 50%.
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Fig. 3.5: Limit curves of granulometric composition of mineral aggregate mixtures of grains
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3
\
AS
N
8

8
AN
N\,
N
8

N
A\

Presejek skozi sito [m.-%]
2
\\
N\
KN
\\
Ostanek na situ [m.-%]

8
N
A
\\
N
3 3

S
N
8

N
8

0
009025 071 2 4 8 11,2 16 24 315 45 63
Dolzina stranice kvadratne odprtine sita [mm]

Fig. 3.6: Limit curves of granulometric composition of mineral aggregate mixtures of grains
0/32 mm and 0/45 mm for bound asphalt sub-bases (trans/ation of terms: see figure 3.1)

The composition of mineral aggregate mixtures for SSB is specified in the design. If this is not the
case, then a coarser granulometric composition of stone mixture shall be used for thicker bound
courses, in the sense of and within the scope of these technical conditions.

The contractor is free to apply other granulometric compositions of mineral aggregate mixtures for
SSB, provided that the suitability of such mixtures in specific conditions has been proven by an
independent institution, and that its use has been approved by the engineer.

2.2.3.1.2.3.2 Properties of Mineral Aggregate Mixtures
Mineral aggregate mixtures for SSB shall have the following mechanical properties:
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- resistance of stone grains to crushing specified as passing through sieve by the Los
Angeles method (specified in the EN 1097-2) is admitted to amount to on roads

- with very heavy or heavy traffic loading no more than 30% (category LAs),

- with medium or light traffic loading no more than 35% (category LAss),

- resistance of mixtures to freezing defined (according to EN 1367-2) by the magnesium
sulphate test, and expressed in terms of percentage of chipped particles from the original
mass of the sample: the loss is allowed to be no more than 25 % by mass (category MS;s),

- no more than 20% by mass of grains which form (defined by the EN 933-4) does not
correspond to the condition | : d < 3 : 1 is admitted in the mixture (category Sl,),

- organic and other harmful admixtures in the mixture must still allow the production of a
bound mixture or asphalt mixture in the specified quality (test according to EN 1744-1),

- the adhesion of grains to bituminous binder shall be such, that the surface of the specimen
prepared according to the prescribed method is coated with bitumen at least by 90/70% as
provided by the EN 12697-11.

Before beginning of works, each mixture of grains expected to be used in the SSB shall be tested
in compliance with provisions indicated in sections 3.2.3.1.2.3.1 and 3.2.3.1.2.3.2 of these
technical conditions. The number of specimens shall be directed by the engineer.

If the engineer has already permitted the contractor to use the same mineral aggregate mixture
for placing into an URB or SSB, it is not necessary to repeat the testing of the mixture.

2.2.3.1.2.3.3 Properties of Binders
The required basic properties of binders for SSB are defined

- for hydraulic binder — cement in Table 3.6 (according to EN 196)
- for bituminous binders in Table 3.7 (according to EN 12591).
Table 3.6: Required cement properties for stabilizing mineral aggregate mixtures for SSB

Properties Unit Required | Test
of cement measure | value method
- fineness of grind (remainins on sieve 0.09 mm), | % by m. | 10 EN 196-6
maximum
- binding time
- beginning, not before h 1 EN 196-3
- end, not later h 10
- necessary water for standard consistency, max. % bym. |31 EN 196-3

Table 3.7: Required bitumen properties for stabilizing mineral aggregate mixtures for SSB

Lastnosti Unit Type of bitumen Test

bitumna measure | B 70/100 | B 50/70 method
Required value

- penetration at 25 °C mm/10 | 70 to 100 50 to 70 EN 1426

- softening point by PK °C 43 to 51 46 to 54 | EN 1427

- breaking point by Fraass, max. | °C -11 -8 EN 12593

- change after heating:

- preserved penetration, min. % 46 50 EN 1426

- softening, min °C 45 48 EN 1427

The properties of combined binders shall ensure such properties of mixtures as specified by the
design. As a rule, the requirements are the same as it applies to the mixtures bound with cement.

2.2.3.1.2.3.4 Water

For the preparation of mixtures for SSB made of mineral aggregate grains and hydraulic binder,
only such natural or suitably processed standstill or running water may be used which properties
comply with the requirements provided by the EN 1008, and in the Table 3.8.
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Table 3.8: Required properties of water for stabilizing mineral aggregate mixtures for SSB

Properties Unit Required Test

of water measure | value method

- pH value, minimum - 6 EN 1008

- content of sulphates (5S0,%), maximum | mg/I 2,700 EN 196-2
- content of chlorides (CI"), maximum mg/| 300 EN 196-21
- salt content (dry residue), maximum mg/I 500 EN 1008

2.2.3.1.2.4 Method of Execution
2.2.3.1.2.4.1 Winning of Mineral Aggregate Mixtures and Binders

The contractor shall inform the engineer, in due time prior to commencement of the works, on the
location of acquiring mineral aggregate mixtures and binders.

Evidences on conformity of mineral aggregate mixtures according to the requirements indicated in
2.2.3.1.2.3.1 and 2.2.3.1.2.3.2, as well as of binders according to the requirements indicated in
2.2.3.1.2.3.3 shall be submitted to the engineer in due time.

2.2.3.1.2.4.2 Preparation of Base Formation
As a base for SSB the following may be used:

- the formation of an URB, which shall be prepared in accordance with section 2.2.3.1.1.5 of
these technical conditions, or
- the formation of a substructure (subgrade), which shall be prepared in compliance with
section 2.4.5 of these technical conditions.
The construction of the SSB may begin when the supervising engineer takes-over the formation of
the base under the specified requirements.
The contractor is obliged to maintain the formation of the base up to the beginning of placing the
SSB in the same condition as it has been upon taking-over. All deficiencies shall be corrected
subsequently, and evidence of this shall be submitted to the engineer.

2.2.3.1.2.4.3 Depositing of Mineral Aggregate Mixtures and Binders

If the contractor temporarily depostis mineral aggregate mixtures prior to placing them into the
SSB, suitable location shall be prepared in advance. Such an area shall be protected from
precipitations.

The equipment foreseen to store the cement shall be such as to prevent exposure of the cement to
air humidity.

Storage tanks for bitumen shall be equipped with indirect heating and a thermometer. The
maximum admitted temperature of the bitumen in the tank amounts to:

- for bitumen B 70/100 140 °C to maximum 160 °C,
- for bitumen B 50/70 150 °C to maximum 170 °C.

Stocks of mixtures of mineral aggregates and binders for SSB at depositing areas shall be available
in such amounts as to ensure a continuous production of mixtures and asphalt mixtures for the
SSB.

2.2.3.1.2.4.4 Production of Mixes and Asphalt Mixtures

The production of mixes of mineral aggregate mixtures, binders and water, and of asphalt mixtures
shall be carried out mechanically at an adequate plant based on batch production, or exceptionally
on continuous production.

Dosing facilities shall ensure the corresponding quantity of components in the mixture, and of
bituminous compound by weight. Volumetric dosing is only admitted if approved by the engineer.
Mixtures can also be produced at the location of placing provided that a conformity certificate is
submitted in advance. The engineer shall preliminarily approve such a production type.

Duration of mixing and other factors affecting the quality of coating of grains with the binder shall
be so adjusted as to ensure a uniform mix or asphalt mixture.
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Asphalt mixtures for SSB shall be produced by the hot process. The temperature of the produced
asphalt mixture for SSB depends on the type of used bitumen. Upon leaving the mixer, the mixture
temperature shall amount to

- 150 £ 10 °C to maximum 175 °C for bitumen B 70/100

- 160 £ 10 °C to maximum 180 °C for bitumen B 50/70
The produced mixture shall be transported to the construction site as soon as possible.
2.2.3.1.2.4.5 Bringing of Mixes and Asphalt Mixtures

Mixes or asphalt mixtures for the SSB may be brought to a suitably prepared base formation,
which must not be frozen, only when this is approved by the supervising engineer.

Suitable vehicles shall be used for the transport — a tipper equipped for tipping backwards (into the
surface finisher), and with a tarpaulin for protection of the load from drying, precipitations, cooling,
and dust.

Internal surfaces (sides and bottom) of the metal tipping body shall be sprayed with water prior to
loading mixes, whilst before loading asphalt mixtures it shall be sprayed with a solution to prevent
sticking.

The number of vehicles for the transport of the mix or asphalt mixture to the construction site shall
be adapted to the conditions for an even spreading, the capacity of the production machines, and
the transport distance.

2.2.3.1.2.4.6 Placing Mixes and Asphalt Mixtures

The surface of the base onto which a mixture of mineral aggregate, hydraulic binder and water will
be placed as a SSB, shall be moistened evenly with water in due time before beginning of
spreading.

The surface of bound course in the existing base to which a asphalt mixture will be applied as a
SSB shall be evenly sprayed with a cationic bituminous emulsion (0.2 — 0.4 kg/m?) or another
adequate binder in due time prior to commencement of spreading. The used binder shall be dry
before spreading starts. If the base is an URB, spraying is not necessary.

Placing of the mixture or asphalt mixture into the SSB must be mechanical with a surface finisher.
Exceptionally, manual spreading is permitted, if the use of machines is not feasible due to limited
space. Manual spreading shall be approved by the engineer.

The minimum temperature of asphalt mixtures at the location of placing depends on the type of
used bitumen, and amounts to:

- 120°C for B 70/100
- 130°C for B 50/70

The optimum temperature for placing is by maximum 10°C to 30°C higher than the temperatures
indicated above.

If permitted by the work conditions, placing of the SSB shall be performed at the same time over
the whole width of the carriageway. If two surface finishers are introduced for spreading, one after
the other, there shall be no difference in quality in the joint area.

When placing is carried out in several layers, longitudinal joints shall be shifted one to the other by
at least 20 cm, whereas the transverse joints by at least 50 cm.

Any break in work shall be performed along the whole carriageway or traffic lane width, usually
perpendicularly to the road axis and vertically. Deviations are only allowed with the consent of the
engineer. Before continuing placing, the surface of the transverse joint shall be coated with
bituminous emulsion or with cut-back bitumen, and the area of the transverse joint of the asphalt
mixtures shall be pre-heated by indirect heating.

The spreading effect of the surface finisher in spreading the mix or asphalt mixture shall ensure
compaction of at least 85%.

To ensure the required properties of the placed mixture, the water content may be greater by no
more than 1.5% by mass than the optimum value by the modified Proctor method.

The whole procedure of production, transportation, placing, and compaction of the mixture is not
allowed to last more than 2 hours.
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The selected type of rollers and the method of compaction must ensure the greatest possible
uniformity of the density or compaction of the mix or asphalt mixture over all the entire design
width of the carriageway. Thus the layer width shall be increased by the design thickness plus 5
cm, unless this has already been foreseen by the design.

The placed mix or asphalt mixture shall be compacted from the edge towards the centre of the
course, and from the lower to the upper edge of the course. Any stoppage of the roller on the
spread course has to be prevented.

All places inaccessible to machines shall be compacted to the specified density by other means.
The supervising engineer shall approve such means and direct conditions in which such means
shall be used.

If a mix of mineral aggregates, hydraulic binder, and/or pozzolan and water is placed into the SSB,
the traffic at the construction site can be admitted or the next course of the pavement structure
can be placed only after the agent for protection of the layer surface has set. If a asphalt mixture
is placed into the SSB, the traffic can be admitted or the next layer placed only after the mixture in
the middle of the layer has dropped to approximately 30 °C.

The supervising engineer can specify other conditions to be fulfilled prior to admitting the traffic
onto the SSB.

The placed layer of the mixture shall generally be after-treated at least 3 days by wetting, or by
means of other suitable method to ensure protection from drying (spray application of a cationic
emulsion of 0.8 kg/m?, cover, overlay).

If a SSB is made of a mineral aggregate mixture, hydraulic binder, and water, then the required
compressive strength and weather resistance shall be reached before freezing, or it shall be
protected against cold weather by an adequate overlay. The supervising engineer shall decide on
the need and method of protection.
2.2.3.1.2.5 Quality of Execution

At least 7 days in advance prior to starting placing a mixture or bituminous mixture for the SSB,
the contractor shall submit to the engineer for approval a method statement, which shall include
particularly the following:

- Preliminary composition of the mixture or asphalt mixture,

- Evidence of conformity of all the materials to be used,

- Programme of average frequency of both internal and external control,
- Description of work methods, and

- Information on the mechanization to be introduced.

Before the machines and equipment, on which the quality of the executed work depends, begin to
operate, their ability to ensure a uniform quality in accordance with these technical conditions shall
be ascertained.

All the machinery and equipment shall be certified and shall satisfy the design requirements as well
as these technical conditions.

2.2.3.1.2.5.1 Preliminary (Laboratory) Composition
The contractor shall submit to the engineer a preliminary (laboratory) composition of the
- Mix of hydraulic or combined binder, mineral aggregate grains, and water, or

- Mix of bituminous binder and mineral aggregate grains, which are planned to be placed as
a bound mixture if grains into the SSB.

The preliminary investigation shall include:

- Types and quantities of individual nominal grain-groups of mineral aggregate mixtures (in
% by mass),

- Water quantity (for mixtures, in % by mass),
- Mechanical properties of mixes or asphalt mixtures.

- The preliminary composition of a asphalt mixture shall be specified in accordance with the
TSC 06.730.

Besides the abovementioned preliminary composition (resulting from the preliminary laboratory
investigation), the contractor shall also submit to the engineer. Suitable evidence of the source
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and suitable quality of all the materials used in the preliminary composition shall be submitted as
well.

By the preliminary composition the contractor shall prove that the foreseen composition of mineral
grains, binders, and water can achieve the quality of the mix or asphalt mixture as required by
these technical conditions.

The preliminary composition of the asphalt mixture shall be given for the selected composition of
mixtures of stone grains, and for at least five different quantities of added binder with a suitable
increase of the percentage (0.3 to 0.4 % by mass), so that the mean composition is the closest to
the proposed one. The properties of specimens of these asphalt mixtures shall be indicated for all
5 of the investigated compositions.

The contractor is prohibited to begin placing before getting approval from the engineer in view of
the preliminary composition of the mix or asphalt mixture.

If the contractor has already placed a SSB last year with the same compositions of mineral grains
and binders, then the preliminary composition may be taken from the already performed
composition determined by internal testing. However, final decision shall be made by the engineer.

2.2.3.1.2.5.2 Properties of Test Specimens

Within the scope of the preliminary investigation of the composition of test specimens of mixes and
asphalt mixtures, properties (indicated in Table 3.9) of basic materials, mixes, and asphalt mixtures
for SSB shall be tested.

2.2.3.1.2.5.3 Demonstrative Production and Placing

The contractor shall test and prove suitability of the preliminary composition of the mixture or
asphalt mixture by demonstrative production and placing into SSB after this has been approved by
the engineer.

The location of demonstrative placing, generally on the contractual works, shall be approved by
the engineer.

The average compaction of the placed mixture shall amount to at least 97% of the density
determined on the preliminary composition of the mixture. The threshold limiting value of
compaction is 94%.

The percentage of the binder in the mixture can be (relatively) by up to 8% greater or by up to
5% smaller than the optimum quantity assessed by the preliminary investigation.

The water content in the placed mix can be by up to 1.5% (by mass) greater than the optimum
one, determined within the scope of the preliminary investigation.

The average compressive strength of test specimens of the placed mix after 7 days shall amount to
at least 3.5 MN/m?, whereas the lowest individual value shall be 2.5 MN/m?, and the highest value
shall not exceed 4.5 MN/m?.

Resistance of the mix to freezing and thawing shall be assessed by the ratio of the average
compressive strengths of the specimens exposed to freezing and thawing, to those of specimens
maintained in normal conditions. The coefficient of resistance shall amount to 0.7 minimum.

The placed layer of a mix shall be protected from drying by spray application of a cationic emulsion
(0.8 to 1.0 kg/m?), which also ensures adhesion between the base and the overlaid course.

The thickness of the placed layer of a mixture and asphalt mixture may deviate from the design
value by no more than -10%, whilst an individual value, exceptionally, by -30 mm maximum.

The level of formation of the placed SSB may deviate from the designed one by up to +10/- 15
mm, the evenness under a 4 m — straight edge by 15 mm maximum, and the fall by no more than
+ 0,4% of the absolute value of the fall.

Production of a asphalt mixture for SSB can be considered as adequate, if:

- The composition of extracted mineral aggregate mixture is within the range defined by the
preliminary investigation,

- The percentage of the bituminous binder is within the range of 0.5% by mass of the
asphalt mixture with regard to the preliminary composition.

The average compaction of the placed asphalt mixture shall amount to at least 97% of the density
determined on the preliminary composition of the mixture. The threshold limiting value of
compaction is 94%.
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The void content in the placed asphalt mixture may amount to no more than 12% by volume,
whereas filling-up of voids in a mix of mineral grains with bituminous binder to no more than 40%.

Properties of mixtures or asphalt mixtures, which shall be re-tested upon demonstrative placing,
are indicated in Table 3.10.

During production, transport, and placing of a asphalt mixture the bituminous binder may harden
by up to 2 degrees.

If the contractor has already constructed a SSB in similar conditions with similar mixtures or
asphalt mixtures within the period of no more than a year ago, the results of the executed
composition can be adopted as the demonstrative production and placing. Final decision shall be
made by the engineer.

The engineer shall approve contractor to perform regular production and working composition only
after he examines the results indicated in the report on the demonstrative production and placing.
The permit for a continuous production also includes the required properties of mixtures and
asphalt mixtures, as well as requirements to be met by the internal production control foreseen in
these technical conditions.

If any change occurs during production or placing the SSB, the contractor shall submit in writing
his proposal of this modification to the engineer for approval.

Table 3.9: Required values of properties of basic materials, mixtures, and asphalt mixtures in the
preliminary composition for SSB

Properties Unit Required Test
measure | value method

- mineral aggregate mixture:

- composition % by m. | Section 2.1.2.3.1 | EN 933-1

- resistance to crushing — Los Angeles quotient EN 1097-2

- for heavy loading % LA3g

- for lighter loading % LA3s5

- resistance to freezing % by m. | MSys EN 1367-2

- shape of coarse grains % by m. | Sl EN 933-4

- content of organic admixtures - Section 2.1.2.3.2 | EN 1744-1

- adhesion to bituminous binder % 90/70 EN 12697-11

- binders:

- cement - Table 3.6 EN 196

- bitumen - Table 3.7 EN 12591

- water: - Table 3.8 EN 1008

- mixture:

- percentage of binder (informatively) % bym. |2 -

- test of density and moisture content by Proctor EN 13286-2

- compressive strength after 7 days EN 12390-2

(cylinders: D=15 cm, h=15 cm):

- on average MN/m? 3.5

- maximum/minimum MN/m? 4.5/2.5

- resistance to freezing - 0.7 -

- bitumininous mixtures:

- stability kN 5-4-3 EN 12697-34

- stiffness, minimum kN/mm 1.5-1.2 EN 12697-34

- total void content, maximum % by V. 10 EN 12697-8

- filling-up of voids with bitumen, minimum % 45 -
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Table 3.10: Required properties of mixtures and asphalt mixtures placed into SSB

Properties Unit Required Test
measure | value method

mixture:

- compaction % > 97 BAS

- water content V) %bym. | <1,5 BAS

- compressive strength (on average) MN/m? 3,5 EN 12390-2

- resistance to freezing 20,7 -

- layer thickness mm + 10 -

formation of layer ¥:

- level mm + 15 -

- evenness mm 15 BAS

- slope (fall) % +0,4 -

bitumininous mixture:

- composition of mineral aggregate mixture? % by m. | Section 2.1.2.5.3 | EN 933-1

- percentage of bituminous binder v % bym. | £0.5 EN 12697-1

- compaction % > 97 BAS

- void content % by V. <12 EN 12697-8

- filling-up of voids % > 40 EN 12697-8

- layer thickness % -10 -

formation of layer ;

- level mm +10/-15 -

- evenness mm 15 BAS

- slope (fall) % +0.4 -

1) Deviation from requirements in the design or in the preliminary composition

2.2.3.1.2.6 Quality Control of Execution
2.2.3.1.2.6.1 Internal Control

Contractor’s internal control shall, during placing SSB, establish conformity of the basic materials,
as well as produced and placed mixtures and asphalt mixtures with the contract, design and these
technical conditions.

Both type and frequency of testing within the scope of the internal control of the execution of SSB
shall be determined and approved by the programme of the average frequency of the control. If
this is not the case, it shall be specified by the engineer, who shall also determine locations of
taking specimens, as well as locations of measurements, all in accordance with a random statistical
pattern.

During placing mixtures and asphalt mixtures into SSB, the laboratory performing the internal
control shall take test specimens and verify the conformity. The frequency of these activities is
specified in Table 3.11.

Cores of asphalt mixtures for the internal control of conformity with the requirements shall be
taken at locations of taking specimens of the mix produced by the hot method. Locations where
cores have been taken shall be immediately after taking filled-up with a hot asphalt mixture of
similar composition.

2.2.3.1.2.6.2 External Control

External control, which shall be carried out by an independent institution authorized by the client,
comprises the following:

- Establishing conformity of the produced and placed mixture or asphalt mixture in
comparison with the requirements provided by the design and these technical conditions,
and

- Supervision of the internal control.

Page 20 of 180 Volume II — Section 2 — Part 3 RS-FB&H/3CS — DDC 433/04



Special Technical Conditions Pavement Structures

The extent of the external control testing generally amounts to one fifth of the tests performed
within the scope of the internal control.

Properties of mixtures and asphalt mixtures for SSB, which conformity with the design
requirements as well as the requirements indicated in these technical conditions shall be verified,
have to be defined in an approved programme of the average frequency of the control. If this is
not the case, they shall be specified by the engineer.

Test specimens for the external control of mixtures and asphalt mixtures shall generally be taken
at the location of placing. Such locations shall be defined by the engineer.

Taking specimens for the external control as well as testing and measurements at site shall be, as
a rule, carried out in the presence of both contractor and engineer.

Statistical analyses and comparisons of results of testing within the scope of both internal and
external control represent a base for assessment of conformity of the executed works with the
requirements, and for eventually necessary measures to make good any deficiencies.

The independent institution that performs the external control of conformity of mixtures and
asphalt mixtures with the specified requirements, shall prepare an assessment of the conformity,
and such a report shall be submitted to the engineer.

Table 3.11: Minimum frequency of testing of mixtures and asphalt mixtures within the scope of the
internal control of placing into SSB

Properties Test Minimum testing
method frequency

mineral aggregate mixture:

- composition EN 933-1 3,000 t

- properties — Table 3.9 EN 13043 15,000 t

- binder:

- cement — Table 3.6 EN 196 300t

- bitumen — Table 3.7 EN 12591 750t

- water — Table 3.8 EN 1008 As necessary

mixture:

- optimum moisture content and density EN 13286-2 10,000 m?

- percentage of binder — section 2.1.2.5.3 - 5,000 m?

- compressive strength EN 12390-2 5,000 m?

- resistance to freezing 20,000 m?

- density and moisture content BAS 150 m?

- layer thickness — section 2.1.2.5.3 - 200 m?

- evenness, level, slope BAS 200 m?

produced asphalt mixture:

- temperature EN 12697-13 Three times a day

- mechanical and volume properties: 1,000 t

- percentage of binder — section 2.1.2.5.3 EN 12697-1 or at least once a day

- composition of extracted grain mix EN 12697-2

- volume mass (at 25 °C) EN 12697-5

- stability and stiffness (at 60 °C) EN 12697-34

- void content EN 12697-8

- filling-up of voids with bitumen EN 12697-8

placed asphalt mixture:

core: 1,000 t

- void content EN 12697-8 or at least once a day

- density/compaction EN 12697-5

- layer thickness EN 12697-36
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- layer adhesion BAS

layers: 250 m?
- density BAS

- evenness BAS

- level, slope (fall) -

2.2.3.1.2.7 Measurement and Take-Over of Works
2.2.3.1.2.7.1 Measurement of Works

The executed works shall generally be measured in compliance with section 2.1.7.1 of the general
technical conditions, and calculated in either square metres or cubic metres.

All the quantities shall be measured by the actually executed extent and type of work within the
scope of the design. All the measurements shall be immediately recorded.

2.2.3.1.2.7.2 Take-Over of Works

The executed SSB shall be taken-over by the engineer after receiving information in writing on
completion of the works, all in accordance with the quality requirements indicated in these
technical conditions, and with the section 2.1.7.2 of the general technical conditions.

All deficiencies found out shall be made good by the contractor prior to continuation of the works,
otherwise deductions for unsuitable quality of the executed work will be charged.

2.2.3.1.2.8 Final Account of Works

2.2.3.1.2.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in accordance with section 2.2.3.1.2.7.1 and taken-over according to section
2.2.3.1.2.7.2 shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.1.2.8.2 Deductions Due to Unsuitable Quality
2.2.3.1.2.8.2.1 Quality of Materials
The quality of basic materials specified in 2.2.3.1.2.3 and Table 3.9 shall be ensured.

Due to unambiguously defined quality of materials for SSB there are no deductions when
accounting the quantities.

If the contractor places into SSB such material, which does not comply with the requirement
indicated in these technical conditions, the engineer shall decide on the method of accounting. The
engineer has also the right to reject the complete executed work.

2.2.3.1.2.8.2.2 Quality of Execution

For the assessment of the quality of execution and for the calculation of deductions due to
unsuitable quality the necessary bases are indicated in 2.2.3.1.2.5.3 and Table 3.10.

If the contractor fails to ensure the required quality of execution, the engineer shall make a
decision on the calculation method. If he establishes

- in the placed mixture an insufficient
- content of hydraulic binder,
- compaction of placed mixture,
- compressive strength,
- layer thickness, and
- in the placed asphalt mixture
- an unsuitable filling of voids in mineral aggregate mixture with the binder,
- an inadequate void content,
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- an insufficient compaction,

- an insufficient layer thickness,
he has the right to put into force financial deductions, which shall be specified on the following
bases:

for an insufficient content of hydraulic binder in the mix, where the optimum value assessed on the
basis of the preliminary investigation is (relatively) exceeded by more than 8%, or if it is too low
(relatively) by more than 5% (limiting values), the following equation shall apply:

p2
FO = x0,56xC xPD
100

where:
FO - financial deduction (SIT)
p - deviation above the limiting values in % (relatively), however, taking into account individual values,

by maximum 15% for excessive quantities, and by maximum 10% for insufficient quantities (relatively)
C - unit price of the executed work

PD - extent of the work carried out inadequately (n7’)

The deduction shall be assessed on the basis of the average value for the executed work.

Calculation of deduction: FO' = p? x0,5 (%)

p % 1 2 |3 4 5 6 7 8 9 10
FO' (%) 0.5 |2 |4.5 8 12.5 18 24.5 32 40.5 50

for an insufficient compaction of the placed mixture (less than 97% by Proctor’s modified test), the
following equation shall apply:

FO = x(11p —4,5)xC x PD
100
where:
P - % (absolute) of compaction below the required value (97 %)

Calculation of deduction: FO' =11p-45 (%)

p % 0.5 1 1.5 2 2.5 3
FO' (%) |1 6.5 12 17.5 23 28.5

for insufficient compressive strength of the mix, the following equation shall apply:

FOZLXZXCXPD
100

where:

(o2 (o3
p=—2_"d,100(%)

(o3
z
o, -  required compressive strength (MN/n7’)
oy -  attained compressive strength (MN/n7’)

The deduction can be assessed on the basis of the average value of all the attained compressive
strengths, or on the basis of the sum of deductions for individual test specimens. The higher value
of the deduction is decisive.
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Calculation of deduction: FO = px2 (%)

p % 25 |5 |75 10 12.5 15 17.5 20 22.5 25
FO' (%) |5 10 |15 20 25 30 35 40 45 50

for an insufficient filling up of voids in the mineral aggregate mixture with bituminous binder, if the
achieved filing up of voids deviates from the optimum value assessed by the preliminary
investigation of the asphalt mixture, the following equation shall apply:
2
FO = P xC xPD
100

where:

FO -  financial deduction (SIT)

p - deviation from the optimum value, assessed by the preliminary investigation of the asphalt mix,
however by no more than + 5 % (relatively), i.e. up to the threshold values (%)

C - unit price of the work executed (SIT/n?)

PD - extent of the work carried out inadequately (n?°)

Calculation of deduction: FO = p2 (%)

p % 0.50 1 11,50 |2 |2.50 3 3.50 4 4.50 5
FO' (%) ]0,25 1 1225 |4 |6.25 9 12.25 16 20.25 25

for an unsuitable void content in the asphalt mixture placed, if the optimum value assessed on the
basis of the preliminary composition is exceeded, the following equation shall apply:
2

FO=p—><6><C><PD
100

where:

p - deviation from the optimum value assessed by the preliminary investigation of the asphalt
mixture, however by maximum £ 2 % (relatively), i.e. up to the threshold values

Calculation of deduction: FO = p® x6 (%)

p % 02 |04 |06 |08 |1.0 |1.2 1.4 1.6 1.8 2.0
FO' (%) [0.24 [0.96 |2.16 |3.84 6.0 |8.64 11.76 15.36 19.44 24.0

for an insufficient compaction of the placed asphalt mixture compared to the test specimen by
Marshall, the following equation shall apply:
2

FO = P x3xC xPD
100
where:
p - deviation of the compaction of the laid asphalt mixture from the lower limiting value,

however by no more than 3% (absolute), i.e. up to the lower threshold value

Calculation of deduction: FO = p? x3 (%)
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p % 0.2 |04 |06 |0.8 1.0 |1.2 14 |16 1.8 2.0 |22 24 2.6 2.8

3.0

FO' (%) |0.12 |0.48 |1.08 |1.92 |3.0 |4.32 |5.88 |7.68 |9.72 |12.0 |14.52 |17.28 | 20.28 | 23.52

27.0

for an insufficient thickness of the placed mixture layer or asphalt mixture layer:

Fo="P »375xCxPD
100
where:
P - % of insufficient layer thickness exceeding the lower limiting value — 10% (with regard to the

contractual layer thickness)

Calculation of deduction: FO' = px375 (%)

p % 2 4 |6 8 10 12 14 16 18 20
FO' (%) 7.5 [15 |22.5 30 37.5 45 52.5 60 67.5 75

The deduction can be assessed on the basis of the average value of all the established layer
thicknesses, or on the basis of the sum of deductions for individual established insufficient
thicknesses. The higher value of the deduction is decisive.

A deduction for an average thickness, that is lower than the contractual thickness, up to the lower
limiting value shall be accounted separately by reducing the unit price proportionally to the actually
placed average thickness and contractual thickness of the layer.

Deviation of the placed SSB in the level and evenness shall be made good by suitable measures,
where the design bearing capacity of the pavement structure must not be diminished. If such a
situation cannot be settled adequately, the client has the right to reject the works.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations and performance liabilities remain valid and
unchanged.

Other properties of mixtures and bituminous mixes, which exceed the defined limiting values, shall
be ensured by the contractor without having the right to claim an extra payment.

2.2.3.1.3 BOUND ASPHALT BASE-BEARING AND BASE-WEARING COURSES

Technical conditions and procedures for the execution of bound asphalt base-bearing and base-
wearing courses are described in detail in the TSC 06.310 Bound pavement base-bearing and base-
wearing courses with bituminous binders.

2.2.3.1.3.1 Description

The execution of a bound pavement base-bearing course (BPBB) and a bound pavement base-
wearing course (BPBW) includes the supply of suitable mixtures of stone aggregates and binder, as
well as the production and placing of an adequate asphalt mixture at locations specified by the
design.

These works shall only be carried out when no precipitations occur during placing, and when the
air and substrate temperature is above 5°C. Exceptionally, asphalt mixtures may be placed at
temperature of 0°C, provided that the substrate is dry and not frozen, and that there is no wind
during placing.
For BPBB courses the following asphalt mixtures produced by hot procedure are applicable:

- bituminous gravel (BG),

- bituminous crushed gravel (BCG),

- bituminous crushed stone (BCS).

In view of the largest grains in an asphalt mixture, the following asphalt mixtures are generally
used for asphalt bound pavement base-bearing (BPBB) and base-wearing (BPBW) courses:

- BPBB 16 and BPBB 16S
- BPBB 22 and BPBB 22S
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- BPBB 32 and BPBB 32S

- BPBW 16

The design thicknesses of both BPBB and BPBW courses are indicated in Table 3.12.

Table 3.12: Limiting design thicknesses of asphalt mixture layers

Design Asphalt mixture type
thickness of Unit BPBB 16 BPBB 22 BPBB 32 BPBW 16
layer measure BPBB 16M BPBB 22M BPBB 32M
minimum mm 50 60 80 50
maximum mm 70 100 140 80

BPBB courses are intended, depending on the type of the mixture of mineral aggregate and binder,
for construction of pavement structures for all the traffic loading types, generally between the
unbound or bound subbase and bound base wearing course. Asphalt mixtures designated with “S”
(skeletal, i.e. coarse-grained composition of mineral aggregate mixture) are intended particularly
for roads with heavy traffic loading. They can be placed in one or two layers. For light traffic
loading, one BPBB or BPBW course of suitable asphalt mix is sufficient.

The type of asphalt mixtures for both BPBB and BPBW courses shall generally be specified by the
design. If this is not the case, the engineer shall make final decision.

2.2.3.1.3.2 Basic Materials
2.2.3.1.3.2.1 Mineral Aggregate Mixtures
Mineral aggregates applicable to BPBB and BPBW courses are indicated in Table 3.13.

Table 3.13: Applicability of mineral aggregate mixtures for BPBB and BPBW courses

Type of mineral Group of traffic loading
aggregate EH VH H M L VL
- crushed stone + + + + + +
- crushed gravel - - - + + +
- gravel - - - . + +

Coarse-grained composition of mineral aggregate

The granulometric composition of mineral grains for BPBB and BPBW courses shall be specified by
the engineer taking account of the traffic loading, layer thickness, and climatic conditions unless
this is defined in the design.

The assessment of the group of traffic loading is defined in the TSC 06.511 Design, Traffic loading.
2.2.3.1.3.2.2 Bituminous Binders
Bituminous binders applicable to both BPBB and BPBW courses are indicated in Table 3.14.

Table 3.14: Applicability of bituminous binders for BPBB and BPBW courses

Group of Type of Type of bituminous binder
traffic asphalt B B B,SsBY | BcBY | B.CBY | B,CBY | PmB? | PmB? | PmB?
loading mixture 160/220 100/150 | 70/100 50/70 35/50 20/30 3 4 5
exceptionally BPBB »S« + + + + + +
heavy (EH)
very heavy (VH) | BPBB »S« + + + + + +
heavy (H) BPBB »S« + +
medium (M) BPBB, + + +

BPBB »S« + + +
light (L) BPBB 16,22 + +

BPBW + + + +
very light (VL) BPBB 16, 22 + +

BPBW + + + +
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1) composite bitumen
2) polymer bitumen

The type of bituminous binder for BPBB and BPBW courses shall be specified in the design with
regard to the binder quality, traffic loading, and climatic conditions. It shall be based on the results
of the preliminary investigation of the asphalt mix.

If approved by the engineer, the contractor may also use other bituminous binders provided that
suitable conformity certificates prove their application for BPBB and BPBW courses.

2.2.3.1.3.3 Quality of Materials

2.2.3.1.3.3.1 Granulometric Composition and Properties of Mineral Aggregate Mixtures

The quality of mineral aggregate mixtures for BPBB and BPBW courses is described in detail in the
EN 13043 Aggregates for asphalt mixtures and surfacing for roads, airports, and other traffic
surfaces.

Stone aggregates for asphalt mixtures of BPBB and BPBW courses shall generally be composed of
grains of:

- stone dust,
- sand, and
- crushed stone, gravel, and crushed gravel.

For BPBB and BPBW courses a combined mineral aggregate mixture won by crushing, or a natural
composition of gravel mixture can be used, if appropriate and approved by the engineer.

2.2.3.1.3.3.1.1 Sand
Sand is a mixture of natural and/or crushed mineral grains.

Requirements in view of the nominal granulometric composition of sand are indicated in Table
3.15.
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Table 3.15: Required granulometric composition of sand

Length of sieve square Nominal sand fractions Test
opening side fine 0/2 mm ‘ coarse 0/4 mm method

(mm) passing sieve (% by mass)

0.09 maximum 10 maximum 10

0.25 15-35 12-25

0.71 40 - 85 33-70 EN 933-1
2 minimum 90 minimum 65
4 100 minimum 90
8 - 100

The required properties of sand particle mixtures are indicated in Table 3.16.

Table 3.16: Required properties of sand particle mixtures

Properties of Unit Required value Test
sand particle mixture measure | natural sand crushed sand method
Content of particles up to % my m. f3 fio ¥ EN 933-1
0.09 mm, maximum
Sand equivalent, minimum % SE,;70 SE,60 EN 933-8
Content of organic admixtures” | % by m. - - EN 1744-1

Y The content of larger particles is admitted, if a suitable value of the sand equivalent is ensured.
2 The colour of the NaOH solution must not be darker than the reference colour.

Crushed stone grains used for production of crushed sand shall be resistant to crushing and
wearing by the Los Angeles method to the same extent as it is required for the mixture of crushed
stone grains for the corresponding group of traffic loading.

2.2.3.1.3.3.1.2 Crushed Aggregate and Gravel

Required nominal granulometric compositions of crushed aggregate and gravel are indicated in
Table 3.17.

Table 3.17: Required composition of grains of crushed aggregate and gravel

Length of sieve square | Basic nominal fractions Test
opening side 2/4 mm | 4/8 mm ‘ 8/16 mm ‘ 16/32 mm method
(mm) passing sieve (% by mass)

0.09 max. 3 max. 1 max. 1 max. 1

2 max. 15 max. 5 - -

4 min. 90 max. 15 max. 5 -

8 100 min. 90 max. 15 max. 5 EN 933-1
16 - 100 min. 90 max. 15

31.5 - - 100 min. 90

45 - - - 100

The required properties of mixtures of grains of crushed aggregate or gravel for BPBB and BPBW
courses are indicated in Table 3.18.
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Table 3.18: Required properties of mixtures of crushed aggregate and gravel grains

Properties of mixtures Unit Required Test

of crushed aggregate and gravel grains measure | value method

resistance of grains to crushing by Los Angeles test:

passing sieve may amount to on roads with EN 1097-2

- heavy traffic loading (crushed aggregate) % LA3g

- other traffic loading (crushed aggregate and gravel) % LAss

resistance of grains to freezing

(magnesium sulphate test) % by | MS;2 EN 1367-2
m.

water absorption (on grain group of 4/8 mm) % by | WAy, EN 1097-6
m.

coarse grain form % by | SIy EN 933-4
m.

portion of grain area coated with bitumen B100/150, | % 90/70 EN 12697-11

minimum

content of organic admixtures® - - EN 1744-1

Y The colour of the NaOH solution must not be darker than the reference colour.

2.2.3.1.3.3.1.3 Total Granulometric Composition

For BPBB courses, asphalt mixtures composed of nominal fractions of stone particles of 0/16 mm,
0/22 mm, 0/32 mm, and exceptionally 0/45 mm may be used.

The defined ranges of the granulometric composition, i.e. grading curve limits, for mixtures of
mineral grains for asphalt mixes are indicated in the figures below:

- Fi
- Fi

g. 3.7 for BPBB 22
g. 3.8 for BPBB 22S
- Fig. 3.9 for BPBB 32

- Fig. 3.10 for BPBB 32S
- Fig. 3.11 for BPBB 45
- Fig. 3.12 for BPBW 16
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Fig 3.7: Grading curve limits for mixtures of stone grains for BPBB 22
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Fig. 3.8: Grading curve limits for mixtures of stone grains for BPBB 22S
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Fig. 3.9: Grading curve limits for mixtures of stone grains for BPBB 32
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Fig. 3.10: Grading curve limits for mixtures of stone grains for BPBB 32S
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Fig. 3.11: Grading curve limits for mixtures of stone grains for BPBB 45
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Fig. 3.12: Grading curve limits for mixtures of stone grains for BPBW16

efore commencing the works, the conformity of each mineral aggregate mixture, foreseen for
BPBB and BPBW courses, with the design requirements and with the provisions of these technical
conditions shall be tested in compliance with section 2.2.3.1.3.3.1 of these technical conditions.

In case that the engineer has already approved the use of identical mineral aggregate mixtures for
execution of both BPBB and BPBW courses, re-testing of conformity is not necessary.

2.2.3.1.3.3.2 Binders
The quality of binders for BPBB and BPBW courses is defined in
- EN 12591 Bitumen and bituminous binders — Specifications for road bitumen, and

- EN 14023 Bitumen and bituminous binders — Specifications for bitumen modified with
polymers.

The required basic properties of binders for asphalt mixtures for both BPBB and BPBW courses are
indicated in Table 3.19.

Table 3.19: Required properties of road bitumen

Type of bituminous binder
Properties of Unit B B B B B B Test
bitumen measure | 160/ | 100/ | 70/1 | 50/ | 35/ | 20/ | method
220 150 00 70 |50 |30
required value
penetration at 25 °C mm/10 160- | 100- | 70- 50- | 35- | 20- EN 1426
220 150 100 70 |50 |30
softening point °C 35- 39- 43- 46- | 50- | 55- EN 1427
43 47 51 54 |58 |63
breaking point by Fraass °C -15 -13 -11 -8 |6 |- EN 12593
change after heating
to163 °C
- penetration, minimum % 37 43 46 50 |53 |55 EN 1426
- softening point, °C 37 41 45 48 |52 |57 EN 1427
minimum

In due time prior to commencement of the works the contractor shall submit suitable evidence of
the conformity of bituminous binder to be used for either BPBB or BPBW courses, all in compliance
with the section 2.2.3.1.3.3.2 of these technical conditions.

The engineer has the right to specify another binder, in particular if this is justified by traffic
loading and climatic conditions. In such a case the engineer shall also define quality requirements
for such binder.
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2.2.3.1.3.3.3 Agents Ensuring Adhesion of Layers

Agents ensuring adhesion of an asphalt mixture in either BPBB or BPBW course to the underlay
(bound roadbase or similar) shall be such as to provide a perfect and uniform bond of both layers.

An asphalt mixture underlay shall be sprayed with such an agent only where the traffic has
removed the binder from the grains located on the top of that layer.

As a rule, to ensure mutual adhesion of layers, a cationic (polymer) bitumen emulsion containing at
least 55% by mass of bitumen shall be used.

2.2.3.1.3.4 Method of Execution

2.2.3.1.3.4.1 Winning of Mineral Aggregates and Binders

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning both mineral aggregate and binder for BPBB and BPBW
courses.

The method of acquiring both mineral aggregate and binder shall be such as to ensure their
constant and traceable quality.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates and
binders with requirements indicated in 2.2.3.1.3.3.1 for the aggregate, and 2.2.3.1.3.3.2 for the
binder.

2.2.3.1.3.4.2 Preparation of Substrate Formation
The following can be used as a base for either BPBB or BPBW course:

- formation of bound roadbase (a mixture stabilized with bitumen), which shall be prepared
in accordance with section 2.2.3.1.2.5.3 of these technical conditions,

- formation of unbound roadbase, which shall be prepared in compliance with section
2.2.3.1.1.5 of these technical conditions, or

- formation of mineral aggregate subgrade, which shall be prepared in accordance with
section 2.2.2.4.5 of these technical conditions.

The contractor may commence to execute BPBB or BPBW course only after the engineer has
taken-over the substrate formation in accordance with the specified requirements.

All the time up to the beginning of placing BPBB or BPBW course, the contractor is obliged to
maintain the substrate formation in such a condition as it has been upon taking-over. All damage
(including spray application to the substrate) shall be made good in due time, and an adequate
evidence of the performed work shall be submitted to the engineer.

2.2.3.1.3.4.3 Depositing of Mineral Aggregates and Binders

When the contractor, prior to placing asphalt mixtures for either BPBB or BPBW course,
provisionally deposits mineral aggregates, the foreseen location shall be suitably arranged and
protected from precipitations in advance.

Stone dust shall be stored in a dry and closed space.

Tanks for storing bituminous binder shall be equipped with devices for an indirect heating, and
with thermometers. The maximum admissible temperature of bitumen in the tank amounts to:

- for B 160/220 130 °C to maximum 150 °C
- for B 100/150 135 °C to maximum 155 °C
- for B70/100 140 °C to maximum 160 °C
- for B 50/70 150 °C to maximum 170 °C
- for B 30/45 160 °C to maximum 180 °C
- for B 20/30 170 °C to maximum 190 °C

The optimum temperature of the bitumen in tanks is by 10 °C to 15 °C below the maximum
admitted temperature.

Stocks of mineral aggregates and binders at deposit areas shall be such as to ensure a continuous
production of asphalt mixes for BPBB or BPBW courses.

2.2.3.1.3.4.4 Production of Asphalt Mixtures

The production of asphalt mixtures shall be carried out mechanically at suitable plant for
preparation of asphalt mixtures by means of batch mixers.
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Dosing devices shall ensure an adequate quantity of components in the asphalt mixtures by mass.
Dosing the components by volume may be carried out upon the engineer’s consent.

The mixing time and other factors influencing the quality of coating aggregate grains with the
binder shall be so adjusted as to ensure a homogenous asphalt mixture.
Asphalt mixtures for BPBB abd BPBW courses shall be produced by the hot procedure. At the
moment when the asphalt mixture leaves the mixer, its temperature shall amount to:

- for B 160/220 130 °C to 150 °C, maximum 165 °C

- for B 100/150 135 °C to 155 °C, maximum 170 °C

- for B70/100 140 °C to 160 °C, maximum 175 °C

- for B 50/70 150 °C to 170 °C, maximum 180 °C

- for B 35/50 160 °C to 180 °C, maximum 190 °C

- for B 20/30 170 °C to 190 °C, maximum 195 °C
The produced asphalt mixture may be, however only for a short period, stored in suitable silos at
the asphalt base, or shall be immediately delivered to the location of placing BPBB or BPBW
courses. From the beginning of production up to the placing, the bitumen shall not harden by more
than 2 degrees of hardness.
2.2.3.1.3.4.5 Bringing Asphalt Mixtures

To a suitably prepared substrate formation, which must be neither dusty nor damp, asphalt
mixture for bound pavement base-bearing and base-wearing courses can be brought after the
engineer has approved the substrate appropriateness.

Asphalt mixtures shall be transported by means of suitable vehicles (dumper trucks) enabling an
adequate protection of the asphalt mixture from precipitations, cooling, and pollution. Prior to
loading an asphalt mixture, internal surfaces of metal caissons on lorries shall be sprayed with such
an agent to prevent sticking together that does not affect the asphalt mixture harmfully.

When the asphalt mix is transported in a heated container, the distance of transport is limited to
maximum 100 km, or the time of transport to maximum 2 hours. If this is not the case, the
distance is limited to 70 km, and the time to 1.5 hours.

The number of vehicles to transport the asphalt mixture to the site shall be so adjusted as to
ensure a uniform placing taking into consideration the duration of the transportation.

2.2.3.1.3.4.6 Placing Asphalt Mixtures

In due time prior to placing asphalt mixtures the surface of a clean substrate, to which an asphalt
mixture will be placed as BPBB or BPBW course, shall be evenly sprayed with a cationic bituminous
emulsion (0.3 to 0.5 kg/m2) or with another suitable binder to achieve adhering together of layers,
if it has not been sprayed at all, or if the traffic has removed the bituminous film from the
substrate surface. The sprayed-on agent for sticking the layers together shall be dry prior to
placing the asphalt mix.

Placing of asphalt mixtures for BPBB or BPBW courses shall generally be performed mechanically
by means of a finisher. Exceptionally, manual placing is allowed as well, if mechanical placing is
not feasible for limited space. The engineer shall approve the manual placing.

Taking account of the type of the bitumen used in production, the following optimum temperatures
of the bituminous mix at location of placing is recommended:

- for B 160/220 120°C to maximum 140 °C, not less than 110°C
- for B 100/150 125°C to maximum 145 °C, not less than 115°C
- forB70/100 130°C to maximum 150 °C, not less than 120°C
- for B 50/70 140°C to maximum 160 °C, not less than 130°C
- for B 35/50 150°C to maximum 170 °C, not less than 140°C
- for B 20/30 160°C to maximum 180 °C, not less than 150°C

In windy weather the lowest temperature of the asphalt mixture for BPBB and BPBW courses shall
not be less than by 10°C higher than the abovementioned temperature for the particular bitumen
type. In case of manual placing, the temperature shall be by at least 20°C higher than the
abovementioned values.

If work conditions permit, BPBB and BPBW courses shall be placed over the whole width of the
carriageway at the same time. If two finishers situated one after another are used for spreading,
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the difference in quality of the placed layer of the asphalt mixture in the joint area must not be
visible.

When placing asphalt mixtures for base-bearing courses in more layers, the longitudinal joints shall
be dislocated one from another by at least 20 cm, whilst the transverse ones by minimum 50 cm.

Any interruption of work shall be executed perpendicularly to the road axis and vertically over the
entire width of the carriageway or traffic lane. Any deviation from this is only allowed upon the
engineer’s consent. Before the continuation of placing, the surface of the transverse joint shall be
coated with bituminous emulsion or with cut-back bitumen (at least 0.5 kg/m?), and the area of
the transverse joint shall be indirectly heated. A 15 cm wide zone in the joint area, and the inclined
outer edge of the layer shall be coated as well.

The spreading effect of the finisher must ensure a compaction of at least 85% of the distributed
asphalt mixture.

The selected type of rollers and the compaction method shall ensure the required density
(compaction) as evenly as possible over the whole design width. Therefore, the width of the layer
shall be increased by the design layer thickness unless provided otherwise by the design.

An asphalt layer of a BPBB or BPBW course shall be compacted from the edge towards the centre
of the layer, and from the lower edge to the upper edge of the layer. Individual passages of rollers
shall always overlap by 15 — 20 cm. Any staying of rollers on the placed layer, as well as sudden
braking and accelerating, and change of direction of the roller shall be avoided.

All places inaccessible to machines shall be compacted to the required degree by other means, the
use of which shall be approved by the engineer, who also specifies the conditions in which such
means have to be used.

Traffic, or the beginning of placing the next layer, is allowed over the BPBB and BPBW course only
after the asphalt mixture in the middle of the layer has cooled down to approximately 30°C. The
engineer has the right to specify other conditions to be fulfilled prior to allowing the traffic over
BPBB or BPBW course.

2.2.3.1.3.5 Quality of Execution

At least seven days prior to commencement of placing asphalt mixture for base-bearing or base-
wearing course, the contractor shall submit to the engineer for approval a method statement, which
shall comprise the following information:

- the preliminary composition of the asphalt mixture

- conformity certificates for all materials to be used

- a programme of average internal and external control
- adescription of foreseen working procedures;

- an information on the mechanization;

Prior to commencement of the operation of machines and devices, which directly affect the quality
of the works, their suitability to ensure a uniform quality in compliance with these technical
conditions shall be verified.

All the equipment and machines shall be certified, and their capacity shall meet the requirements
of both design and these technical conditions.

2.2.3.1.3.5.1 Preliminary (Laboratory) Composition of Asphalt Mixture

The contractor shall submit to the engineer a preliminary (laboratory) composition of the mixture
of the bituminous binder and mineral aggregate, which he intends to place as an asphalt mixture
for either BPBB or BPBW course.

The preliminary investigation of a asphalt mixture carried out as directed by the TSC 06.730 shall
provide the following results:

- types and quyntities of individual nominal fractions of mineral aggregates (in % by mass),
- type and quantity of binder (in % by mass),

- type and quantity of bitumen additives,

- mechanical properties of the asphalt mixture.

Besides the preliminary composition, the contractor shall also submit an evidence of the source
and suitable quality of all the materials used to prepare the preliminary composition.
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The contractor shall demonstrate with the preliminary investigation (composition) that the foreseen
mixture of mineral aggregates and binders can achieve the required quality of an asphalt mixture
as specified in these technical conditions.

In case of foreseen periodical (seasonal, transient) increases of traffic loading, which can under
certain climatic and ground conditions affect the performance of asphalt mixtures in the BPBB or
BPBW courses, the conditions applying to the composition of the asphalt mixture shall be adjusted
by classifying the road into the subsequent class of traffic loading.

The preliminary investigation shall be carried out with the selected composition of mineral
aggregate grains, and at least five different quantities of added binder with a corresponding
increase of the percentage (0.3 to 0.4% by mass) in such a way, that the mean composition is the
closest to the proposed one. The properties of the asphalt mixture shall be indicated for all the five
tested compositions.

The contractor must not begin placing until he has received an approval by the engineer for the
preliminary composition of the asphalt mixture.

If the contractor has already placed a BPBB or BPBW last year with compositions of mineral grains
and binders of the same properties, then the preliminary composition may be taken from the
already performed composition determined by internal testing. However, final decision shall be
made by the engineer.

2.2.3.1.3.5.2 Properties of Test Specimens

The required quality of mineral aggregates and bituminous binder for asphalt mixtures for both
BPBB and BPBW courses is specified in detail in 2.2.3.1.3.3.

The required properties of test specimens of asphalt mixtures for both BPBB and BPBW courses are
indicated in table 3.20.

Table 3.20: Required mechanical and volume properties (limiting values) of asphalt mixtures
for a preliminary (laboratory) composition for BPBB and BPBW courses
Required value for particular traffic loading
Property of asphalt Unit Test
mixture measure | extraordinarily | very heavy light and very light method
heavy and heavy medium BPBB BPBW
- stability at 60°C kN Smin12.5 Sminto Smin7.5 Smins Shins EN 12697-34
- stiffness at 60°C kN/m Qnina Qrmina Qnmin2.5 Qninz Qnminzs EN 12697-34
- total void content % by vol. Vimins — Vimaxo Viming = Vinaxo Viing — Vimaxs Vimina — Vimaxz Viin15— Vimaxa 5 EN 12697-8
- void content in
stone aggregate % by vol. to be tested EN 12697-8
- filling up of voids
in stone aggregate % VFB4s— VFBs; | VFBss—VFBgs | VFBso— VFByo | VFBss—VFB7s | VFBss—VFBgs | EN 12697-8
with bitumen

Test specimens of asphalt mixtures for BPBB courses on roads with a heavy traffic loading shall be
prepared by 2 times 75 hammering blows.

The required value of the stability of the test specimen by Marshall is the lower limiting value.

The value of the Marshall-flow of the test specimen is indirectly assessed by the specified stiffness
of the asphalt mixture.

The total void content in an asphalt mixture, and the filling-up of voids in a mixture of mineral
aggregate with bitumen shall be within the range of the specified limiting values.

For roads with a heavy traffic loading and special climatic action, it is necessary, within the scope
of the preliminary investigation of an asphalt mixture for BPBB courses, to verify the resistance to
formation of ruts, which shall be carried out in accordance with the procedure defined in the EN
12697-22. The WTR or R category defined in the EN 13108-1 shall be assessed in dependence
on the traffic loading specified in the design.

2.2.3.1.3.5.3 Demonstrative Production and Placing
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The contractor shall verify the preliminary (laboratory) composition of the asphalt mixture at a
suitable asphalt production plant, the transportation to the site, and placing for either BPBB or
BPBW course after he has obtained an approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant for production of asphalt
mixtures for pavement base-bearing and base-wearing courses,

- establish suitability of transportation method and equipment for placing asphalt layers,
- take a specimen of the asphalt mixture at the location of placing to perform a conformity
test,
- follow the process of thickenning of the asphalt mixture by means of a non-destructive test
(with isotope gauge according to TSC 06.711),
- take cores at the location where asphalt mixture specimens have been taken,
- measure the density of the asphalt mixture placed at 30 locations.
The threshold values of mechanical and volume properties in compositions of asphalt mixtures for
pavement base-bearing and base-wearing courses are indicated in table 3.21.
During production, transport, and placing of asphalt mixture the bituminous binder may harden by
up to 2 grades.

If the contractor has already placed a BPBB or BPBW last year with compositions of mineral grains
and binders of the similar properties and under similar conditions, then the preliminary
investigation results may be taken as a demonstrative production and placing. However, the
engineer shall make final decision.

In case that some changes occur in view of the mechanization used for placing, the demonstrative
placing of the asphalt mixture shall be repeated. The engineer shall make final decision.

Table 3.21:
mixtures for

Admissible threshold values of mechanical and volume properties of asphalt

BPBB and BPBW courses

Required value for particular traffic loading
Property of asphalt Unit Testing
mixture measure | extraordinarily | very heavy light and very light method
heavy and heavy medium BPBB BPBW

- stability at 60°C kN Smin10 Sminz.5 Smins Smins Smins EN 12697-34
- stiffness at 60°C kN/m Qnmins Qminz.s Qminz Qmint.s Qmint.s EN 12697-34
- total void content % by vol. Viinz5s = Vmax10.5 Viin2.5 “Vimax10..5 Viin2.5 = Vimaxo.5 Vinint.5 = Vimaxg.5 Vinino.5~ Vimaxs.0 EN 12697-8
- void content in

stone aggregate % by vol. to be tested EN 12697-8
- filling up of voids

in stone aggregate % VFBningo — VFBinao — VFBinas — VFBninso — VFBin73 — EN 12697-8

with bitumen VFBmaxs2 VFBmaxzo VFBmaxzs VFBmaxso VFBmaxo4

2.2.3.1.3.5.4 Routine Production and Placing

The engineer shall approve a routine production and a working composition not until the contractor
has submitted the results of the demonstrative production and placing. The permission for a
routine production also includes requirements for the asphalt mixture properties and for the control
foreseen by these technical conditons.

The permission for a routine production and placing of an asphalt mixture for pavement base-
bearing and base-wearing courses shall also comprise detailed requirements for an eventual
additional spray application of an adhesive agent to the underlay surface according to section
2.1.3.4.6 of these technical conditions.
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In case of any modification in production and placing of an asphalt mixture for base-bearing and
base-wearing courses, the contractor shall submit to the engineer in writing his proposal for the
particular modification. Such a modification shall only be implemented after being approved by the
engineer.

The required limiting values of the compaction and void content for asphalt mixtures of both BPBB
and BPBW courses are indicated in Table 3.22.

Table 3.22: Required limiting values of placed asphalt mixtures

Property of Required value for particular traffic loading Test
placed asphalt Unit | exceptionally very medium | light and very light method
heavy
mixture measure heavy and BPBB BPBW
heavy
- layer % > 98 >98 > 98 >97 >96 BAS
compaction
- Iayer void V.-% Vimins = Vimaxo Vimina — Vining — Vininz — Vmin1,5 — |EN 12697-8
content Vmax9 Vmax8 Vmax7 Vmax3,5

2.2.3.1.3.5.5 Layer Thickness

Limiting design thicknesses of asphalt mixtures for BPBB and BPBW courses are indicated in Table
3.12.

Average thickness of an asphalt mixture may be by up to 10% below the design thickness,
whereas individual measured values by up to 25% below the design thickness (threshold value).
An individual measured thickness of an ahspalt mixture for BPBB abd BPBw courses is admitted to
be by up to 10% greater than the design thickness.

2.2.3.1.3.5.6 Evenness, Level, and Slope of Formation

An unevenness of the formation of the asphalt bound pavement base-bearing and base-wearing
course shall be established, in any direction with regard to the road axis, as a deviation below a 4
m long straight edge. The formation of the asphalt base-bearing or base-wearing course may
deviate from the straight edge by maximum the following limiting value:

- on carriageways subjected to exceptionally heavy, very heavy and heavy traffic loading

- - for machine placing in one layer < 8 mm

- for machine placing in two layers

- on a lower layer <10 mm
- on carriageways subjected to other traffic loading types

- - for machine placing <10 mm

- - for manual placing <15 mm

The level of the individual measuring points on the formation of the base-bearing and base-bearing
course shall be determined by levelling. In any place, the course formation may deviate from the
design level by maximum +10 mm or — 15 mm (limiting values).

The slope of the formation of the asphalt base-bearing and base-wearing course shall be, as a
rule, equal to both transverse and longitudinal fall of the carriageway. The allowable slope
tolerances are defined by the admitted unevenness and deviation from the particular layer
formation level. However, the allowable tolerances shall not exceed the design slope by more than
+0.4% (threshold value).

2.2.3.1.3.6 Quality Control of Execution

The quality of performed works and the conformity with the contractual requirements as well as
the requirements provided by these technical conditions shall be checked by

- the internal control, and
- the external control.
2.2.3.1.3.6.1 Internal Control
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Both type and frequency of testing within the scope of the internal control of asphalt mixtures in
BPBB and NPBW courses shall be determined and approved by the programme of the average
frequency of the control. If this is not the case, it shall be specified by the engineer, who shall also
determine locations of taking specimens, as well as locations of measurements, all in accordance
with a random statistical pattern.

During placing asphalt mixtures for BPBB and BPBW courses, the laboratory shall take test
specimens and check the conformity of the properties to such a frequency as specified in Table
3.23.

Cores for testing the placed asphalt mixture shall be, as a rule, taken at locations where specimens
of the hot produced asphalt mix have been taken. Immediately after taking a core, the borehole
shall be filled-up with a hot asphalt mixture of similar composition.

The contractor shall regularly inform both engineer and/or institution authorized for the external
control on the internal testing results. In case of any deviations from the required quality, the
contractor shall take an adequate and prompt action.

2.2.3.1.3.6.2 External Control

The external control of the execution of BPBB and BPBW layers, which has to be performed by a
third party institution authorized by the client, includes the following activities:

establishing conformity of the produced and placed asphalt mixture with the requirements provided
by both design and these technical conditions, and

supervision of the internal control.

As a rule, the extent of the external control testing of produced and placed asphalt mixtures shall
be in a proportion of 1:5 with regard to the internal control testing extent.

The approved programme of the average frequency of the external control shall define properties
of asphalt mixtures, which conformity with the requirements is tested.

Test specimens for the external control of asphalt mixtures shall be generally taken at the location
of placing, which shall be appointed by the engineer.

Taking test specimens for the external control, as well as the tests and measurements at the site
shall be generally carried out in the presence of both contractor and engineer.

Table 3.23: Minimum frequency of testing asphalt mixtures upon internal control of placing for
BPBB and BPBW courses

Property Test method Minimum testing
frequency
- mineral aggregate mixture:
- composition — Tables 3.30 and 3.31 EN 933-1 10,000 m?
- properties — Tables 3.32 to 3.35 EN 13043 10,000 t
- bituminous binder:
- bitumen properties — Tables 3.36 and 3.37 EN 12591 25t Y
- bitumen emulsion properties 15,000 m?
- produced asphalt mixture:
- temperature EN 12697-3 3 times a day
- mechanical and volume properties: 750t 2
- bituminous binder content EN 12697-1
- composition of extracted mixture EN 12697-2
- volume mass (at 25° C) EN 12697-5
- stability and stiffness (at 60° C) EN 12697-34
- volume mass of specimens by Marshall (at 25 ° C) EN 12697-6
- void content EN 12697-8
- filling-up of voids with bitumen EN 12697-8
- resistance to re-shaping EN 12697-22 2,000t
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- placed asphalt mixture: 750 t 2
- core:
- void content EN 12 697-8
- density/compaction EN 12697-5
- layer thickness EN 12697-36
- adhesion of layers BAS
- layer: 100 m?
- density BAS
- evenness BAS
- level, slope -

Y Each tank lorry from a different source or at least once a day
2 Or at least once a day.

Statistical analyses and comparisons of testing results within the scope of both internal and
external control represent a base for evaluation of conformity of executed works with the
requirements, and for eventual necessary measures to mend the deficiencies.

The third party institution authorized to perform the external control of conformity of asphalt
mixtures for BPBB and BPBW courses with the requirements shall prepare a written conformity
assessment, which shall be submitted to the engineer.

2.2.3.1.3.7 Measurement and Take-Over of Works

2.2.3.1.3.7.1 Measurement of Works

The executed works shall be measured in accordance with section 2.1.7.1 of the general technical
conditions and calculated in square metres.

All the quantities shall be measured by the actually performed extent and type of works within the
scope of the design. The measurements shall be recorded in due time.

2.2.3.1.3.7.2 Take-Over of Works

The engineer shall take-over the placed BPBB and BPBW course after receiving a written notice
from the contractor, all in accordance with the quality requirements indicated in these technical
conditions, as well as with section 2.1.7.2 of the general technical conditions. The contractor shall
make good any deficiencies established, prior to continuing the works, otherwise deductions for
unsuitable performance of the works will be charged to him.

2.2.3.1.3.8 Final Account of Works

2.2.3.1.3.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 3.2.3.1.3.7.1 and taken-over according to section
3.2.3.1.3.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.1.3.8.2 Deductions Due to Unsuitable Quality
2.2.3.1.3.8.2.1 Quality of Materials
The quality of basic materials defined in section 3.2.3.1.3.3 shall be ensured.

Due to unambiguously defined quality of materials for BPBB and BPBW courses there are no
deductions when accounting the quantities.

If the contractor places into BPBB and BPBW courses such material, which does not comply with
the requirement indicated in 3.2.3.1.3.3 of these technical conditions, the engineer shall decide on
the method of accounting. The engineer has also the right to reject the complete executed work.
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2.2.3.1.3.8.2.2 Quality of Execution

Necessary bases to assess the quality of execution and to calculate deductions due to unsuitable
quality of the asphalt mixture placed for BPBB and BPBW courses, are indicated in section

2.2.3.1.3.5.3 and in Tables 3.20, 3.21, and 3.22.

If the contractor fails to ensure the required quality of placed BPBB and BPBW courses, the
engineer shall decide upon the method of accouting. When the engineer establishes deficiencies

such as

- insufficient filling up of voids in stone aggregate with a binder,
- unsuitable void content in the asphalt mixture placed,
- insufficient compaction of the asphalt mixture placed,
- insufficient thickness of the layer laid, or
- unsuitable level and evenness of the formation of the course placed,
he is entitled to put into effect deductions, which shall be evaluated on the following bases:
For an insufficient filling up of voids in the stone aggregate with a bituminous binder,

Where the achieved filling up of voids deviates from the optimum value specified in Table 3.20, the
following equation shall apply:

2
FO=p—><C><PD
100

where:

FO = financial deduction (SIT)

p = deviation above the limiting value, however by maximum #5% (threshold value)
C = unit price of the work executed (SIT/m?)

PD = extent of the work carried out inadequately (mz).

Calculation of deduction: FO = p2 (%)

p %

0.50

1.50

2.50

3.50

4

4.50

5

FO' (%)

0.25

2.25

6.25

12.25

16

20.25

25

For an unsuitable void content in the asphalt mixture placed, if the void content specified by the
preliminary investigation of the asphalt mixture (Table 3.22) is exceeded, the following equation

shall apply:
2

FO=p—><6><C><PD

100
where:

p - deviation above the limiting value, however by maximum + 2% (threshold value)

Calculation of deduction: FO = p? x6 (%)

P% |02

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

FO' (%) |0.24

0.96

2.16

3.84

6.0

8.64

11.76

15.36

19.44

24.0

For an unsuitable compaction of the asphalt mixture placed (compared to the specimen by
Marshall — Table 3.22), the following equation shall apply:

2

FOzp—x3><CxPD
100

where:

p - deviation of compaction of the placed asphalt mixture from the lower limiting value, however by

maximum 3% (absolute value), (lower threshold value)

Page 40 of 180

Volume II — Section 2 — Part 3

RS-FB&H/3CS — DDC 433/04




Special Technical Conditions

Pavement Structures

Calculation of deduction: FO' = p? x3 (%)

P % 0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

24

2.6 2.8

3.0

FO' (%) |0.12 |0.48

1.08

1.92

3.0

4.32

5.88

7.68

9.72

12.0

14.52

17.28

20.28 | 23.52

27.0

For insufficient thickness of the asphalt layer placed:

- for a deviation of the average or individual thicknesses from the contractual value (Table
3.12) by up to 10%, the contract price shall be cut down linearly;
- - for a deviation of individual thicknesses by > 10% to 25%, an additional contract price
reduction

P

FO =—x3,75xCxPD

100

where:

shall be carried out applying the following equation:

p - percentage of the insufficient individual layer thickness (above -10% to - 25% of the design/contract

thickness)

Calculation of deduction: FO' = px 3,75 (%)

p %

2

4

6

10

12

14

16

18

20

FO' (%)

7.5

15

22.5

30

37.5

45

52.5

60

67.5

75

For unsuitable formation evenness of the base-wearing course, the following equation shall apply:

FO:Z(pf x A, )x06xC

where:
Di = deviation of the evenness above the limit value specified in section 3.2.3.1.3.5.6 (mm)
A = corresponding zone width of an uneven formation (m)

The contractor shall make good any excessive deviation of the formation evenness of a base-
wearing course. He shall introduce such measures as not to reduce the pavement design bearing
capacity. In case that the contractor fails to mend the established effects, the client/engineer is

entitled to reject the work executed.

The contractor shall ensure other properties of asphalt mixtures, which exceed the limiting values
indicated in these technical conditions, without having the right to claim any extra payment for
such works.
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2.2.3.2 WEARING AND SEALING COURSES
General

Wearing and sealing courses are constituent parts of the pavement structure located above the
bearing courses to the pavement surface.

Wearing courses are either unbound, or bound with organic or hydraulic binders. They shall be
placed in dimensions specified by the design, and in compliance with these technical conditions.
3.2.3.1.1 UNBOUND WEARING COURSES

Technical conditions and methods of construction of unbound wearing courses are described in
detail in the TSC 06.200 Unbound bearing and wearing courses.

2.2.3.2.1.1 Description

The execution of an unbound (mechanically stabilized, macadam) wearing course (UWC) comprises
supply and placing of suitable mineral aggregate mixture at locations specified by the design.

This work shall be carried out in weather without precipitations and with air temperature above
2°C.

As a rule, UWC can only be used for pavements for a very light traffic load or as a provisional
stabilization of the pavement surface.

2.2.3.2.1.2 Basic Materials

Basic materials for UWC are mixtures of crushed and naturally crushed mineral grains, gravel,
mixed stone grains, and grains of secondary materials. Granulometric compositions of 0/22 mm,
0/32 mm, and 0/45 mm as the basic ones, and of 0/8 mm for pinning are applicable.

2.2.3.2.1.3 Quality of Materials

2.2.3.2.1.3.1 Granulometric Composition of Mineral Aggregate Mixtures

Mixtures of crushed or natural mineral grains, mixed mineral aggregates, and mixtures of
secondary materials for an UWC shall be composed of

- basic granulometric composition, which shall be as coarse-grained as possible, and
- granulometric composition for pinning.

The required basic coarse-grained granulometric compositions for UWC are indicated in Figures
3.2, 3.3, and 3.4. The curve of the composition of mineral aggregate mixtures shall be as close as
possible to the corresponding lower grading limit curve.

The adequate range of the granulometric composition of mineral aggregate mixtures for pinning is
specified by the limit curves indicated in Fig. 3.13. As a rule, mixtures of crushed mineral grains
shall be used for pinning. Naturally crushed mineral grains may be used exceptionally only.

The remaining properties of the mineral aggregate for the basic coarse-grained composition are
specified in section 3.2.3.1.1.3.1 of these technical conditions.

For pinning, the required value of the sand equivalent shall amount to at least 40%.
2.2.3.2.1.3.2 Properties of Mineral Aggregate Mixtures

Mechanical properties of mineral aggregate mixtures for the basic UWC structure are defined in
section 3.2.3.1.1.3.2.

The following mechanical properties are required for mineral aggregate mixtures for pinning:

- the resistance of mineral grains against freezing action is determined (according to EN
1367-2) by means of a test with magnesium sulphate, and expressed by the percentage of
chipped particles of the original mass sample is allowed to amount to 25% by mass
(category MS;s).

- Organic compounds in mixtures of mineral grains may colour a 3% solution of sodium
hydroxide darker than the reference colour (according to the EN 1744-1).
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Figure 3.13: Grading curve limits for mineral aggregate grains of 0/8 mm for pinning unbound
wearing courses

2.2.3.2.1.4 Method of Execution

2.2.3.2.1.4.1 Winning of Mineral Aggregate Mixtures

Conditions for winning mineral aggregate mixtures for the basic skeleton (coarse-grained
structure), and for pinning of UWC are defined in section 2.2.3.1.1.4.1 of these technical
conditions.

2.2.3.2.1.4.2 Preliminary Testing

Requirements for preliminary technological testing of mineral aggregate mixtures for UWC are the
same as indicated in section 2.2.3.1.1.4.2.

2.2.3.2.1.4.3 Preparation of Substrate Formation

Provisions indicated in section 2.2.3.1.1.4.3 shall apply as appropriate.

2.2.3.2.1.4.4 Depositing of Mineral Aggregate Mixtures

To depositing mineral aggregate mixtures for UWC, provisions indicated in section 2.2.3.1.1.4.4
apply as appropriate.

2.2.3.2.1.4.5 Bringing Mineral Aggregate Mixtures

Basic coarse-grained (skeleton) aggregate mixture and mineral aggregate mixture for pinning shall
be brought apart. To all other issues, provisions indicated in section 2.2.3.1.1.4.5 apply as
appropriate.

2.2.3.2.1.4.6 Placing Mineral Aggregate Mixtures

To placing skeleton (coarse-grained) base of mineral aggregate mixture, provisions indicated in
section 2.2.3.1.1.4.6 apply as appropriate.

Stone aggregate mixtures for pinning shall be distributed over the already constructed layer of the
coarse-grained (skeleton) basic mineral aggregate mixture, in such a quantity which is necessary
for a complete filling of voids on the layer surface, and for covering. The necessary quantity of
water for rinsing the mineral aggregate mixture into the surface of the coarse-grained (skeleton)
basic mixture for UWC shall be evenly added by sprinkling. Lighter static rollers shall be introduced
to final compaction. A 15 cm layer is a condition for an adequate execution of work during placing
UWC.

2.2.3.2.1.5 Quality of Execution

Before the machines and equipment from which the quality of the executed work depends begin to
operate, their capacity for ensuring a uniform quality in accordance with the requirements of these
technical conditions shall be verified.

All the equipment and machines shall be certified and shall satisfy the demands of the design in
view of capacity.
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2.2.3.2.1.5.1 Compaction

To the compaction of mineral aggregate mixtures placed into UWC, provisions indicated in section
2.2.3.1.1.5.1 shall apply.

2.2.3.2.1.5.2 Bearing Capacity

The load bearing capacity of the UWC determined by the static modulus of deformation E,, and the
dynamic modulus of deformation E,4 shall comply with the requirements indicated in Table 3.24 .

Table 3.24: Required values of moduli of deformation on UWC formation

Type of basic Required value

mineral aggregate mixture = E.o/Ev Evd
MN/m? MN/m?

- crushed, naturally crushed > 100 <18 2 45

- natural rounded off >80 <22 > 35

- mixed, of secondary materials =90 <20 > 40

To other issues, provisions indicated in section 2.2.3.1.1.5.2 apply.

2.2.3.2.1.5.3 Evenness, Level, and Slope of Formation

To these characteristics of the UWC formation, requirements indicated in section 3.2.3.1.1.5.3 shall
apply.

2.2.3.2.1.6 Quality Control of Execution

2.2.3.2.1.6.1 Internal Control

Specifications indicated in section 2.2.3.1.1.6.2 apply to the internal control of skeleton (coarse-
grained) basic mineral aggregate mixes.

The minimum internal control tests of mineral aggregate mixes for pinning include the following:
- composition of mineral aggregate mixtures every 4,000 m?
- resistance of grains to freezing action every 8,000 m?
- organic additive content every 8,000 m?

The minimum internal control testing shall be executed for both mixtures of stone grains
simultaneously. The requirements for the extent of both testing are stated in section 2.2.3.1.1.6.2.

2.2.3.2.1.6.2 External Control
To the external control of the UWC, provisions indicated in item 2.2.3.1.1.6.3 shall apply.

2.2.3.2.1.7 Measurement and Take-Over of Works

For measuring and taking-over the executed works within the scope of the UWC, all the

requirements indicated in sections 2.2.3.1.1.7.1 and 2.2.3.1.1.7.2 apply.

2.2.3.2.1.8 Final Account of Works

To the final account of works, requirements indicated in section 2.2.3.1.1.8 apply.

2.2.3.2.2 BOUND ASPHALT WEARING AND SEALING COURSES — BITUMINOUS
CONCRETE

Technical conditions and methods of construction of bound asphalt wearing and sealing courses of

bituminous concrete are described in detail in the TSC 06.411.

2.2.3.2.2.1 Description

The construction of bound asphalt wearing and sealing course (BWSC) made of bituminous
concrete includes the supply of corresponding mineral aggregate mixtures and bituminous binder,
the production and placing of asphalt mixture at locations specified in the design.

This work shall be carried out in weather when there is no precipitation, the weather is still, and
the temperature of the substrate and air is above 5°C. Exceptionally, a bituminous concrete BWSC
may be placed onto a dry and non-frozen substrate at still weather at temperature of 3°C, if the
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asphalt layer thickness is in the upper range of the specified technological (design) thickness, as
provided by the Table 3.27 or 3.28, on condition that this is approved by the engineer.

In view of the size of the largest stone grains in the bituminous concrete mix, as well as of their
origin, the following asphalt mixtures are applicable to BWSC:

- bituminous concrete BC 4k, BC 4ks, BC 4sk, BC 4s
- bituminous concrete BC 8k, BC 8ks, BC 8sk, BC 8s
- bituminous concrete BC 11k, BC 11ks, BC 11sk, BC 11s
Bituminous concrete mixtures
- designated with »k« contain grains of carbonate stone of sedimentary origin only,
- designated with »ks« contain grains of sand of carbonate stone, and grains of crushed

silicate stone of eruptive origin,

- designated with »sk« contain grains of sand of silicate stone, and grains of crushed
carbonate stone

- designated with »s« contain grains of sand, and crushed silicate stone.

BWSC of bituminous concrete mixtures are intended, depending on the mineral aggregate and
binder type, for pavement structure wearing and sealing course, or sealing course below the
wearing course of an asphalt mixture of open composition for all traffic loading groups.

The use of bituminous concrete mixtures for BWSC for characteristic traffic loading groups is
indicated in Table 3.25, whereas for characteristic traffic densities in Table 3.26.

The method of how to assess the traffic loading in defined in detail in the TSC 06.511 Design,

Traffic loading.

Table 3.25: Fields of application of bituminous concrete mixtures for wearing and sealing
courses in dependence on the average annual daily traffic loading
Vrsta bituminizirane zmesi
Group of traffic loading AADT loading BB 4k | BB4ks | BB 8k | BB8ks | BB8s | BB 11k | BB 11ks | BB 11s
(nominal axle load BB 4sk BB 8sk BB 11sk
82 kN) BB 4s

exceptionally heavy (EH) > 3,000 - - - - + - - +
very heavy (VH) > 800 to 3,000 - - - - + . ) +
heavy (H) > 300tdo 800 - - - - + ; ] +
medium (M) > 80tdo 300 - + - + + - + +
light (L) >30to 80 - + + + - + + .
very light (VL) <30 + + + + - + - -
footways, cycle tracks, + - + - - + - -
parking places, and -
emergency lanes on
motorways

Table 3.26: Fields of application of bituminous concrete mixtures for wearing and sealing

courses in dependence on the average annual daily traffic volume
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Type of asphalt mixture

Traffic BC 4 BC 8 BC 11

volume AADT volume Type of stone !

group k ks S k ks S k ks S

sk sk sk

exceptionally high > 20,000 - - - - - + - - +
very high >10,000t020,000 | - | - | - | - | - | + | - | - | +
high > 5,000 to 10,000 - - - - I A I
medium > 2,000 to 5,000 - + - + - +
low > 1,000 to 2,000 - + - + - -
very low < 1,000 + + - + + - + + -

L) When selecting the type of grains in the asphalt mixture, such stone is preferential, which is
more resistant to smoothing.

The design (technological) layer thicknesses of bituminous concrete for BWSC for new road
construction are indicated in Table 3.27, whilst for the works on existing roads in Table 3.28.

Table 3.27: Limiting design layer thicknesses of bituminous concrete mixtures for BWSC in new
road construction

Design thickness Unit Type of asphalt mixture
plasti measure BC 4 BC 8 BC 11
- minimum mm 20 30 35
- maximum mm 30 45 50

Table 3.28: Limiting design layer thicknesses of bituminous concrete mixtures for BWSC for works
on existing roads

Design thickness Unit Type of asphalt mixture
plasti measure BC 4 BC 8 BC 11
- minimum mm 20 25 30
- maximum mm 30 45 50

As a rule, the type of the asphalt mixture for BWSC shall be specified by the design. If this is not
the case, the engineer shall make a final decision.

2.2.3.2.2.2 Basic Materials

2.2.3.2.2.2.1 Mineral Aggregate Mixtures

For bituminous concrete for BWSC particularly mixtures of crushed mineral aggregates shall be
used. Only for a very light traffic loading, mixtures of natural stone grains may be used.

If the type of mineral aggregate mixture is not specified by the design, the engineer shall specify it
in view of the traffic loading and traffic volume, as well as of climatic conditions and layer
thickness.

2.2.3.2.2.2.2 Bituminous Binders

As a binder for bituminous concrete for BWSC, standard road bitumen (B) or polymer bitumen

(PmB) of adequate properties in view of the foreseen traffic and climatic conditions, as well as of
production and placing shall be used.
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The applicability of types of standard bituminous binders is indicated in Table 3.29.

Table 3.29: Applicability of types of road and polymer bitumen for mixtures of bituminous concrete
for BWSC in dependence on the traffic loading

Traffic Type of bituminous concrete
Loading group | B B B B B PmB PmB Pm | PmB
160/220 100/150 70/100 50/70 | 30/45 2 3 B4 |5
Exceptionally - - - + + + + + -
heavy EH
Very heavy VH | - - - + + + + + -
Heavy H - - - + + - + + -
Medium M - - + + + - + + +
Light L + + + - - - - + +
Very light L
and footways,
cycle  tracks,
+ + + - - - - - +

etc.

If the type of the bituminous binder is not specified by the design, the engineer shall specify it
taking account of the foreseen application conditions. The engineer has also the right to direct a
change of the bituminous binder type, if this is justified by both traffic loading and climatic
conditions.

After receiving the engineer’s approval, the contractor can use other types of bitumen as well, on
condition that he proves their applicability by suitable evidence.

2.2.3.2.2.3 Quality of Materials

2.2.3.2.2.3.1 Mineral Aggregate Mixtures

Mineral aggregates for mixtures of bituminous concrete for BWSC shall be composed of grains of
stone dust,

sand, and

crushed stone and/or gravel.

The quality of mineral aggregate mixtures for BWSC is defined in detail in the EN 13043
Aggregates for asphalt mixtures and surfacing for roads, airports, and other traffic surfaces.
2.2.3.2.2.3.1.1 Stone Dust

For mixtures of bituminous concrete for BWSC for roads with medium or heavy loading, stone dust
of the quality class I produced of carbonate stone shall be used as a rule.

Recovered stone dusts won during the production of asphalt mixtures by de-dusting silicate grains
must not be used as added (foreign) stone dust.

Properties of stone dust used to produce bituminous concrete mixtures shall meet the
requirements indicated in Table 3.30.
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Table 3.30: Required properties of stone dust

Properties Quiality class Test
of stone I | II method
dust Passing sieve (% by mass)
- granulometric com. 0.063 60 to 85 50 dt 85
(length of side 0.09 80 to 95 65 to 95 EN 933-1
of sieve square 0.25 95 to 100 95 to 100
opening (mm) 0.71 100 100
- void content in filler in dry- Vag/38 EN 1097-4
compacted condition (% by
vol.)
- index of bitumen hardening To be indicated EN 13179-1

3.2.3.1.1.1.1.1 Sand

Crushed and natural sand of GFgs category may be used for bituminous concrete mixtures for
BWSC.

For roads with heavy traffic loading and high traffic volume, silicate stone sand of granulometric
composition of 0/2 mm shall be used.

The required composition of sand grain mixtures for bituminous concrete mixes for BWSC is
indicated in Table 3.31.

Table 3.31: Requirements for composition of sand grain mixtures

Length of side of Natural and crushed sand Test
sieve squatre opening fine 0/2 mm | Coarse 0/4 mm method

(mm) Passing sieve (% by mass)

0.09 0-10Y 0-10

0.25 15-35 12-25

0.71 40 - 85 33-70 EN 933-1
2 90 - 100 65— 100
4 100 90 - 100
8 100

Y For sand won by crushing silicate stone the maximum admissible amount of passing sieve is 5% by mass.
Fine crushed sand is applicable to bituminous concrete mixtures for BWSC on roads with all types
of traffic loading, whereas coarse sand only on roads with medium and light traffic loading.

Natural sand is suitable to bituminous concrete mixtures on roads with light traffic loading, as well
as on footways and cycle tracks.

The required properties of sand grain mixtures for bituminous concrete for BWSC are indicated in
Table 3.32.

Table 3.32: Required properties of sand grain mixtures

Property of Unit Required value for sand Test

sand grain mixture measure | natural crushed method

- portion of grains below 0.063 mm |% by m. |f5V fiol EN 933-1
- equivalent of sand % SE,;70 SE,60 EN 933-8
- portion of organic admixtures® - - - EN 1744-1

Y For sand of limestone, dolomite, or carbonate-silicate stone a greater portion of grains smaller than

0.063 is admitted, on condition that an adequate value of the equivalent of sand is ensured,
however up to the value of fis only.

2 The colour of the NaOH solution must not be darker than the reference colour.
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Broken stone and crushed gravel grains used to produce crushed sand shall be equally resistant to
crushing and wear by the Los Angeles testing method as required for crushed stone mixture for
the corresponding traffic loading group indicated in Table 3.33.

2.2.3.2.2.3.1.2 Crushed Stone

For bituminous concrete mixtures basic fractions and intermediate fractions of crushed stone
grains, which meet the requirements indicated in the EN 13043, are recommended.

Requirements for resistance of stone grains for bituminous concrete mixtures
to crushing and wear assessed by the Los Angeles testing method (according to EN 1097-2), and
to polishing (PSV coefficient according to EN 1097-8),

are indicated in Table 3.33 for the traffic loading groups, while the other requirements for
properties of crushed stone grain mixtures are stated in Table 3.34.

Table 3.33: Requirements for resistance of crushed stone grain mixtures to crushing and wear

Los Angeles coefficient | Coefficient of
(%) resistance to polishing
(PSV)
Traffic Carbontate or | Silicate |Carbontate
Traffic loading volume Silicate carbonate- stone |or
group group stone silicate stone carbonate-
silicate
stone
- exceptionally and very heavy |very low LAsg - PSVsq -
- heavy very low LAss - PSVs -
- medium very low LA, LA,g PSVsq PSV3q
- ||ght low LA, LAz PSV45 PSV30
- very Ilght low LA, LAss PSV,s5 -

Table 3.34: Requirements for properties of crushed stone grain mixtures

Property of crushed stone Unit measure Required | Test

grain mixture value method

- portion of coating of grain surface with % 100/90 EN 12697-11
bitumen B 100/150, minimum

- resistance of grains to frost (magnesium % by mass MS,s" EN 1367-2
sulphate test)

- water absorption at fraction 4/8 mm % by mass WA,42 EN 1097-6

- modulus of shape of coarse grains % by mass Sl EN 933-4

- portion of organic admixtures® - - EN 1744-1

9 Silicate stone grains maximum MSys
2 The colour of the NaOH solution must not be darker than the reference colour.

For bituminous concrete mixtures for BWSC on roads with heavy traffic loading, only perfectly
crushed stone grains may be used.

Where the required percentage of coating of stone grain surface with bitumen B 100/150 is not
ensured, suitable additive shall be introduced to improve the coating.

2.2.3.2.2.3.1.3 Gravel

The properties of mixtures of natural or partly broken gravel grains for BWSC shall meet the
requirements indicated in Table 3.35.
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Table 3.35: Required properties of mixtures of natural gravel grains

Property of gravel Unit Required | Test

grain mixture measure | value method

- portion of coating of grain surface with bitumen B | % 90/80 EN 12697-11
100/150, minimum

resistance of grains to frost:magnesium sulphate test) | % by m. | MSys EN 1367-2

natriumium sulphate test) |[% bym |5
- water absorption at fraction 4/8 mm % by m. | WA2 EN 1097-6
- portion of organic admixtures® - - EN 1744-1

2.2.3.2.2.3.1.4 Collective Granulometric Composition

Ranges of mineral aggregates passing sieve for BWSC basic asphalt mixtures are determined by
grading curve limits indicated in Figs. 3.14 to 3.19.

The method of testing mineral aggregate mixtures is defined in the EN 933-1, whereas the
composition of mineral aggregate mixtures is specified in the EN 13108-1.
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Fig. 3.14: Grading curve limits for mineral aggregate mixtures for bituminous concrete BC 4k, BC
4ks, and BC 4sk
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Fig. 3.15: Grading curve limits for mineral aggregate mixtures for bituminous concrete BC 4s
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Fig 3.16: Grading curve limits for mineral aggregate mixtures for bituminous concrete for
bituminous concrete BC 8k, BC 8ks, and BC 8sk
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Fig. 3.17: Grading curve limits for mineral aggregate mixtures for bituminous concrete BC 8s
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Fig. 3.18: Grading curve limits for mineral aggregate mixtures for bituminous concrete BC 11k, BC
11ks, and BC 11sk
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Fig 3.19: Grading curve limits for mineral aggregate mixtures for bituminous concrete BC 11s

Prior to commencement of the works, conformity of each mineral aggregate mixture foreseen for
the use in a bituminous concrete mixture for BWSC, with the requirements indicated in these
technical conditions shall be verified.

If the engineer has already given approval to the contractor to use similar mineral aggregate
mixture for BWSC, it is not necessary to repeat the conformity verification.

2.2.3.2.2.3.2 Bituminous Binders

The quality of bituminous binders used for production of bituminous concrete mixtures for BWSC is
defined in the

- EN 12591 Bitumen and bituminous binders — Specifications for road bitumen, and
- EN 14023 Bitumen and bituminous binders — Specifications for polymer modified bitumen.

The required properties of road bitumen for bituminous concrete mixtures for BWSC are indicated
in Table 3.36, and of polymer bitumen in Table 3.37.

Climatic conditions and traffic loading shall be considered when selecting the type of bitumen.

Polymer bitumen may only be used in case of an adequate technological preparation, and when
the conformity with the requirements indicated in these technical conditions is verified.

The engineer may require other binders than those specified by the design, and/or by the
preliminary investigation. In such a case he shall also define the quality requirements.

Table 3.36: Required properties of road bitumen

Properties Type of bituminous binder
of road Unit B 160/ B 100/ B 70/ B 50/ | B35/ B 20/ Test
bitumen measure | 220 150 100 70 50 30 method
Required value
- penetration at 25 °C mm/10 160-220 | 100-150 | 70-100 | 50-70 | 35-50 20-30 EN 1426
- softening point °C 35-43 39-47 43-51 | 46-54 | 50-58 55-63 EN 1427
- breaking point by Fraass °C -15 -13 -11 -8 -6 - EN 12593
- change after heating to
163 °C:
- preserved penetration, % 37 43 46 50 53 55 EN 1426
minimum
- softening point, °C 37 41 45 48 52 57 EN 1427
minimum

Table 3.37: Required properties of polymer bitumen
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Properties of Unit Type of polymer bitumen Test
road measur | PmB2 PmB3 PmB4 PmB5 method
e
bitumen Required value
- penetration at 25 °C mm/10 | 10-40 25-55 45-80 40-100 | EN 1426
- softening point, °C 80 75 70 65 EN 1427
minimum
- breaking point by Fraass °C 0 -5 -7 -10 EN 12593
- change after heating to
163 °C:
- preserved penetration, % 35 40 45 50 EN 1426
minimum
- increase of softening °C 8 10 12 - EN 1427
point, maximum
- elastic return: at 25 °C % 70 60 50 - EN 13398

2.2.3.2.2.3.3 Agents Ensuring Adhesion of Layers

Agents ensuring adhesion of a bituminous concrete to the underlay shall be such as to provide a
perfect and uniform bond of both layers.

A asphalt mixture underlay shall be sprayed with such an agent only where the traffic has removed
the binder from the grains located on the top of that layer.

As a rule, to ensure mutual adhesion of layers, a cationic (polymer) bitumen emulsion containing at
least 55% by mass of bitumen shall be used.

2.2.3.2.2.4 Method of Execution

2.2.3.2.2.4.1 Winning of Mineral Aggregates and Binders

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning both mineral aggregate and binder for bituminous concrete for
BWSC.

The method of acquiring both mineral aggregate and binder shall be such as to ensure their
constant and traceable quality.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates and
binders with requirements indicated in 2.2.3.2.2.3.1 for the aggregate, and 2.2.3.2.2.3.2 for the
binder.

2.2.3.2.2.4.2 Depositing of Mineral Aggregates and Bituminous Binders

When the contractor, prior to the further use, provisionally deposits mineral aggregates, the
foreseen location shall be suitably arranged and protected from precipitations in advance.

Stone dust shall be stored in a dry and closed space.

Tanks for storing bituminous binder shall be equipped with devices for an indirect heating, and
with thermometers. The recommended and maximum temperature of road bitumen are indicated
in Table 3.38.

Table 3.38: Recommended and maximum temperatures of road bitumen during storing

Type of Recommended temperature Maximum temperature
bitumen °C °C
B 160/200 130 150
B 100/150 135 155
B 70/100 140 160
B 50/70 150 170
B 35/50 160 180
B 20/30 170 190
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For storing polymer bitumen, temperatures as specified by the producer of the binder shall be
considered.

Stocks of mineral aggregates and binders at deposit areas shall be such as to ensure a continuous
production of bituminous concrete for BWSC.

2.2.3.2.2.4.3 Preparation of Substrate Formation

As a base of the BWSC of bituminous concrete mixture, a bound roadbase of a mixture of
bituminous crushed stone, crushed gravel, or gravel prepared in compliance with section
2.2.3.1.3.5.6 of these technical conditions is suitable.

Unless provided otherwise by the design, a bound sub-base corresponding to section 2.2.3.1.2.5.3,
or an unbound roadbase corresponding to section 2.2.3.1.1.5 of these technical conditions can be
used as a base for the bituminous concrete BWSC, on condition that the engineer approves this.

All the time from the beginning of placing bituminous concrete BWSC, the contractor is obliged to
maintain the substrate formation in such a condition as it has been during take-over. All damage,
deviations, and other deficiencies shall be made good and suitable evidence shall be submitted to
the engineer prior to continuation of placing BWSC.

To ensure proper adhesion of the bituminous concrete BWSC to the substrate, the latter shall be
sprayed with a cationic polymer emulsion (approximately 0.3 to 0.5 kg/m?), if the traffic running on
the substrate has removed the bituminous binder from the grains on the bound roadbase surface.
The amount of the material applied by spraying depends on the substrate condition.

The contractor may start placing the bituminous concrete for BWSC only after the engineer has
taken-over the substrate formation in compliance with the specified requirements.

2.2.3.2.2.4.4 Production of Bituminous Concrete

The production of bituminous concrete mixtures shall be carried out mechanically at suitable plant
for preparation of asphalt mixtures by means of batch mixers.

Dosing devices shall ensure an adequate quantity of components in the bituminous concrete by
mass. Dosing the components by volume may be carried out upon the engineer’s consent.

The mixing time and other factors influencing the quality shall be so adjusted as to ensure a
homogenous bituminous concrete mixture.

Bituminous concrete mixture for BWSC shall be produced by the hot procedure as a rule. At the
moment when the mixture leaves the mixer, its temperature shall amount to the values indicated
in Table 3.39.

Table 3.39: Recommended and maximum temperature of produced bituminous concrete mixture

Type of Recommended Maximum

bitumen temperature range temperature
°C °C

B 160/200 130 to 150 165

B 100/150 135 to 155 170

B 70/100 140 to 160 175

B 50/70 150 to 170 180

B 35/50 160 to 180 190

B 20/30 170 to 190 195

Production capacities of the mixer, transportation means, and placing equipment shall be mutually
harmonized.

The produced bituminous concrete mixture may be stored in non-heated silos, however for a short
period only.

2.2.3.2.2.4.5 Bringing Bituminous Concrete Mixture

To a suitably prepared substrate formation, which must be neither dusty nor damp, bituminous

concrete mixture for BWSC can be brought after the engineer has approved the substrate
appropriateness.
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Asphalt mixtures shall be transported by means of suitable vehicles (tippers with a thermo-caisson,
equipped for tipping backwards into finishers, and covered with a tarpaulin enabling an adequate
protection of the mixture from precipitations, cooling, and pollution. Prior to loading a asphalt
mixture, internal surfaces of metal caissons on lorries shall be sprayed with such an agent to
prevent sticking together that does not affect the asphalt mixture harmfully.

When the asphalt mixture is transported in a heated container, the distance of transport is limited
to maximum 100 km, or the time of transport to maximum 2 hours. If this is not the case, the
distance is limited to 70 km, and the time to 1.5 hours.

The number of vehicles to transport the bituminous concrete mixture to the site shall be so
adjusted as to ensure a uniform placing.

2.2.3.2.2.4.6 Placing Bituminous Concrete Mixture

Placing of bituminous concrete mixtures for BWSC shall generally be performed mechanically by
means of a finisher. The spreading effect of the finisher must ensure a compaction of at least 85%
of the distributed mixture.

Exceptionally, manual placing is allowed as well, if mechanical placing is not feasible for limited
space. The engineer shall approve the manual placing.

Taking account of the type of the road bitumen used in production, the recommended and the
minimum temperatures of the bituminous concrete mix upon placing are indicated in Table 3.40.

Table 3.40: Recommended and minimum temperature of bituminous concrete mixture upon
placing

Type of | Recommended Minimum
°C °C
B 160/200 120 to 140 110
B 100/150 125 to 145 115
B 70/100 130 to 150 120
B 50/70 140 to 160 130
B 35/50 150 to 170 140
B 20/30 160 to 180 150

The temperature of a hot bituminous concrete mixture shall be measured in accordance with the
EN 12697-13.

In windy weather the lowest temperature of the bituminous concrete mixture for BWSC shall not
be less than by 10°C higher than the abovementioned temperature for the particular road bitumen
type. In case of manual placing, the temperature shall be by at least 20°C higher than the
abovementioned values.

If work conditions permit, BWSC shall be placed over the whole width of the carriageway at the
same time. If two finishers situated one after another are used for spreading, the difference in
quality of the placed layer of the asphalt mixture in the joint area must not be visible.

When placing asphalt mixtures for base-bearing courses in more layers, the longitudinal joints shall
be dislocated one from another by at least 20 cm, whilst the transverse ones by minimum 50 cm.

Any interruption of work shall be executed perpendicularly to the road axis and vertically over the
entire width of the carriageway or traffic lane. Any deviation from this is only allowed upon the
engineer’s consent. Before the continuation of placing, the surface of the transverse joint shall be
coated with bituminous emulsion or with cut-back bitumen (at least 0.5 kg/m?), and the area of
the transverse joint shall be indirectly heated. A 15 cm wide zone in the joint area and the inclined
outer edge of the layer shall be coated as well.

The selected type of rollers and the compaction method shall ensure the required density
(compaction) of the bituminous concrete as evenly as possible over the whole design width.
Therefore, the width of the layer shall be increased by the design layer thickness unless provided
otherwise by the design.

A BWSC bituminous concrete mixture shall be compacted from the edge towards the centre of the
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layer, and from the lower edge to the upper edge of the layer. Individual passages of rollers shall
always overlap by 15 — 20 cm. Any staying of rollers on the placed layer, as well as sudden braking
and accelerating, and change of direction of the roller shall be avoided.

All places inaccessible to machines shall be compacted to the required degree by other means, the
use of which shall be approved by the engineer, who also specifies the conditions in which such
means have to be used.

Traffic, or the beginning of placing the next layer, is allowed over the BWSC only after the
bituminous concrete mixture in the middle of the layer has cooled down to approximately 30°C.
The engineer has the right to specify other conditions to be fulfilled prior to allowing the traffic
over the BWSC (e.g. spreading crushed stone of granulometric composition of /4 mm onto a partly
compacted bituminous concrete course).

2.2.3.2.2.5 Quality of Execution

At least seven days prior to commencement of placing bituminous concrete mixture for BWSC, the
contractor shall submit to the engineer for approval a method statement, which shall comprise the
following information:

- the preliminary composition of the asphalt mixture

- conformity certificates for all materials to be used

- a programme of average internal and external control
- adescription of foreseen working procedures;

- an information on the mechanization;

Prior to commencement of the operation of machines and devices, which directly affect the quality
of the works, their suitability to ensure a uniform quality in compliance with these technical
conditions shall be verified.

All the equipment and machines shall be certified, and their capacity shall meet the requirements
of the design and these technical conditions.

2.2.3.2.2.5.1 Preliminary (Laboratory) Composition of Asphalt mixture

The contractor shall submit to the engineer a preliminary (laboratory) composition of the mixture
of the bituminous binder and mineral aggregate, which he intends to place as a bituminous
concrete mixture for BWSC.

The preliminary investigation of a asphalt mixture carried out as directed by the TSC 06.730 shall
provide the following results:

- types and quyntities of individual nominal fractions of mineral aggregates (in % by mass),
- type and quantity of binder (in % by mass),

- type and quantity of bitumen additives,

- mechanical properties of the asphalt mixture.

Besides the preliminary composition, the contractor shall also submit an evidence of the source
and suitable quality of all the materials used to prepare the preliminary composition.

The contractor shall demonstrate with the preliminary investigation (composition) that the foreseen
mixture of mineral aggregates and binders can achieve the required quality of a asphalt mixture as
specified in these technical conditions.

In case of foreseen periodical (seasonal, transient) increases of traffic loading, which can under
certain climatic and ground conditions affect the performance of asphalt mixtures in the BWSC, the
conditions applying to the composition of the asphalt mixture shall be adjusted by classifying the
road into the subsequent class of traffic loading.

The preliminary investigation shall be carried out with the selected composition of mineral
aggregate grains, and at least five different quantities of added binder with a corresponding
increase of the percentage (0.3 to 0.4% by mass) in such a way, that the mean composition is the
closest to the proposed one. The properties of the asphalt mixture shall be indicated for all the five
tested compositions.

The contractor must not begin placing until he has received an approval by the engineer for the
preliminary composition of the asphalt mixture.

If the contractor has already placed a BWSC last year with compositions of mineral grains and
binders of the same properties, then the preliminary composition may be taken from the already
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performed composition determined by internal testing. However, final decision shall be made by
the engineer.

2.2.3.2.2.5.2 Properties of Test Specimens

The required quality of mineral aggregates and bituminous binder for bituminous concrete BWSC is
specified in detail in 2.2.3.2.2.3.1 and 2.2.3.2.2.3.2.

Test specimens of bituminous concrete mixtures for BWSC on roads with an exceptionally heavy
and very heavy loading shall be prepared by 2 times 75 hammering blows.

The required properties of test specimens of bituminous concrete mixtures for BWSC are indicated
in table 3.41.

Table 3.41: Required mechanical and volume properties (limiting values) of bituminous
concrete mixtures for a preliminary (laboratory) composition for BWSC

Required value for traffic loading

Property of Unit Except. | Very heavy Very Test
asphalt mixture measur |[heavy |and heavy |Medium Light light method
e
- Stablllty at 60 °C | kN Sminio Smins Smins Smin7 Sminé EN 12697-34
- stiffness at 60 °C [ kKN/mm | Quin2 Qmin2 Qmin1,7 Qmin1,5 Qmin1,5 EN 12697-34
- total void content | % by Vmin3,5 — [ Vmins — Viminz — Viinz — Vmin1,5 - EN 12697-8
vol. Vmax6,5 Vmax6,5 Vmax6 Vmax5 Vmax4
- void content in
mineral % by To be tested EN 12697-8
aggregate vol.
- filling of voids in VFBes— |VFBgs — |VFBgg — |VFB;s — |VFBys —
mineral % VFBss | VFBgg VFBgs VFBgg VFBgg EN 12697-8
aggregate with
bitumen

The required value of the stability of the test specimen by Marshall in Table 3.41 is the lower
limiting value.

The value of the Marshall-flow of the test specimen is indirectly assessed by the specified stiffness
of the asphalt mixture.

The total void content in a asphalt mixture and the filling-up of voids in a mixture of mineral
aggregate with bitumen shall be within the range of the specified limiting values.

For roads with a heavy traffic loading and special climatic action, it is necessary, within the scope
of the preliminary investigation of a asphalt mixture, to verify the resistance to formation of ruts,
which shall be carried out in accordance with the procedure defined in the EN 12697-22. The
WTR or RD category defined in the EN 13108-1 shall be assessed in dependence on the traffic
loading specified in the design.

2.2.3.2.2.5.3 Demonstrative Production and Placing

The contractor shall verify the preliminary (laboratory) composition of the asphalt mixture at a
suitable asphalt production plant, the transportation to the site, and placing for BWSC after he has
obtained an approval by the engineer.
As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.
Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant for production of asphalt

mixtures for BWSC,

- establish suitability of transportation method and equipment for placing bituminous layers,

- take a specimen of the asphalt mixture at the location of placing to perform a conformity
test,
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- follow the process of thickenning of the asphalt mixture by means of a non-destructive test
- take cores at the location where asphalt mixture specimens have been taken,
- measure the density of the asphalt mixture placed at 30 locations.

The threshold values of mechanical and volume properties in compositions of asphalt mixtures for
BWSC are indicated in table 3.42.

Table 3.42: Admissible threshold values of mechanical and volume properties of asphalt mixtures
for BWSC

Required value for traffic loading

Property of Unit Except. [Very heavy Very Test method
asphalt mixture measure | heavy and heavy Meduim Light light
- Stablllty at 60 °C (kN SminS Smin6 Smin6 Smin5 Smin5 EN 12697-34
- stiffness at 60 kKN/mm | Quin2 Qmin2 Qmin1,7 Qmint,5 Qmint,5 EN 12697-34
°C
- total void Vimins = | Vminzs - Viminz = [Vmint = | Vmint
content % by |V Vinaxs Vimaxy Vimax6 Vimaxs EN 12697-8
vol.
- void content in
mineral % by |se preskusi EN 12697-8
aggregate vol.
- filling of voids in
mineral t ith % VFBmine2 = | VFBming2 - VFBrines = | VFBmin70 VFBrin72 - EN 12697-8
aggregate wi -
b?cﬂmgn VFBmaxSl VFBmax83 VFBmaxSB VFBmax93
VFBmax91

During production, transport, and placing of asphalt mixture the bituminous binder may harden by
up to 2 grades.

If the contractor has already placed a BWSC last year with compositions of mineral grains and
binders of the similar properties and under similar conditions, then the preliminary investigation
results may be taken as a demonstrative production and placing. However, the engineer shall
make final decision.

In case that some changes occur in view of the mechanization used for placing, the demonstrative
placing of the asphalt mixture shall be repeated. The engineer shall make final decision.

2.2.3.2.2.5.4 Routine Production and Placing

The engineer shall approve a routine production and a working composition not until the contractor
has submitted the results of the demonstrative production and placing. The permission for a
routine production also includes requirements for the asphalt mixture properties and for the control
foreseen by these technical conditons.

The permission for a routine production and placing of a asphalt mixture for BWSC shall also
comprise detailed requirements for an eventual additional spray application of an adhesive agent
to the underlay surface according to section 2.2.3.2.2.4.3 of these technical conditions.

In case of any modification in production and placing of a asphalt mixture for BWSC, the contractor
shall submit to the engineer in writing his proposal for the particular modification. Such a
modification shall only be implemented after being approved by the engineer.

The required limiting values of the compaction and void content for asphalt mixtures for BWSC are
indicated in Table 3.43.
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Table 3.43: Required limiting values of placed bituminous concrete mixture for BWSC

Property of Required value for particular traffic loading Test

placed asphalt Unit Exceptionally | Very heavy Very method

mixture measure | heavy and heavy |Medium |Light light

- layer compaction | % > 98 > 98 >97 >96 >96 BAS

- layer void V.-% Vinin2,5 = | Vimin2 —|Vminz = | Vmint — | Vinint —|EN 12697-8
content Vmax8,5 VmaxS,S VmaxS Vmax7 Vmax6,5

2.2.3.2.2.5.5 Layer Thickness
Limiting design thicknesses of asphalt mixtures for BWSC are indicated in Tables 3.27 and 3.28.

Average thickness of a asphalt mixture may be by up to 10% below the design thickness
(however, no more than 10% of the total test number), whereas individual measured values by up
to 25% below the design thickness (threshold value).

When assessing the average thickness of a placed layer, the maximum thickness is limited to the
upper limiting design thickness + 5 mm (according to Table 3.27).

2.2.3.2.2.5.6 Evenness, Level, and Slope of Formation
An unevenness of the formation of the BWSC shall be established, in any direction with regard to
the road axis, as a deviation below a 4 m long straight edge. The formation of the BWSC may
deviate from the straight edge by maximum the following limiting value:
- on carriageways subjected to exceptionally heavy, very heavy and heavy traffic loading
- for machine placing in one layer < 4mm
- for machine placing in two layers on a lower layer < 6 mm
- on carriageways subjected to other traffic loading types
- for machine placing < 6 mm
- for manual placing <10 mm
The level of the individual measuring points on the formation of the BWSC shall be determined by

levelling. In any place, the BWSC formation may deviate from the design level by maximum +10
mm (limiting values).

The slope of the formation of the BWSC shall be, as a rule, equal to both transverse and
longitudinal fall of the carriageway. The allowable slope tolerances are defined by the admitted
unevenness and deviation from the particular layer formation level. However, the allowable
tolerances shall not exceed the design slope by more than +0.4% (threshold value).

2.2.3.2.2.6 Quality Control of Execution

The quality of performed works and the conformity with the contractual requirements as well as
the requirements provided by these technical conditions shall be checked by

- the internal control, and
- the external control.
2.2.3.2.2.6.1 Internal Control

Both type and frequency of testing within the scope of the internal control of asphalt mixtures in
BWSC shall be determined and approved by the programme of the average frequency of the
control. If this is not the case, it shall be specified by the engineer, who shall also determine
locations of taking specimens, as well as locations of measurements, all in accordance with a
random statistical pattern.

During placing asphalt mixtures for BWSC, the laboratory shall take test specimens and check the
conformity of the properties to such a frequency as specified in Table 3.44.

Cores for testing the placed asphalt mixture shall be, as a rule, taken at locations where specimens
of the hot produced mix have been taken. Immediately after taking a core, the borehole shall be
filled-up with a hot asphalt mixture of similar composition.

The contractor shall regularly inform both engineer and/or institution authorized for the external
control on the internal testing results. In case of any deviations from the required quality, the
contractor shall take an adequate and prompt action.
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2.2.3.2.2.6.2 External Control

The external control of the execution of BWSC, which has to be performed by a third party
institution authorized by the client, includes the following activities:

- establishing conformity of the produced and placed asphalt mixture with the requirements
provided by both design and these technical conditions, and

- supervision of the internal control.

As a rule, the extent of the external control testing of produced and placed asphalt mixtures shall
be in a proportion of 1:5 with regard to the internal control testing extent.

The approved programme of the average frequency of the external control shall define properties
of asphalt mixtures, which conformity with the requirements is tested.

Test specimens for the external control of asphalt mixtures shall be generally taken at the location

of placing, which shall be appointed by the engineer.

Taking test specimens for the external control, as well as the tests and measurements at the site
shall be generally carried out in the presence of both contractor and engineer.

Statistical analyses and comparisons of testing results within the scope of both internal and
external control represent a base for evaluation of conformity of executed works with the
requirements, and for eventual necessary measures to mend the deficiencies.

The third party institution authorized to perform the external control of conformity of asphalt
mixtures for BWSC with the requirements shall prepare a written conformity assessment, which

shall be submitted to the engineer.

Table 3.44: Minimum frequency of testing asphalt mixtures upon internal control of placing for
BWSC
Property Test method Mm;mum testing
requency
- mineral aggregate mixture:
- composition — Tables 3.30 and 3.31, Figs. 3.14 to 3.19 | EN 933-10,-1 2,000 t
- properties — Tables 3.32 to 3.35 10,000 t
- bituminous binder:
- bitumen properties — Tables 3.36 and 3.37 25t Y
- bitumen emulsion properties 15,000 m?
- produced asphalt mixture:
- temperature EN 12697-3 3 times a day
- mechanical and volume properties: 500 t 2
- bituminous binder content EN 12697-1
- composition of extracted mixture EN 12697-2
- volume mass (at 25° C) EN 12697-5
- stability and stiffness (at 60° C) EN 12697-34
- volume mass of specimens by Marshall (at 25 ° C) EN 12697-6
- void content EN 12697-8
- filling-up of voids with bitumen EN 12697-8
- resistance to re-shaping EN 12697-22 2,000 t
- placed asphalt mixture: 500t
- core:
- void content EN 12 697-8
- density/compaction EN 12697-5
- layer thickness EN 12697-36
- adhesion of layers BAS
- layer: 100 m?
- density BAS
- evenness BAS
- level, slope -

) Each tank lorry from a different source or at least once a day
2 Or at least once a day.
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2.2.3.2.2.7 Measurement and Take-Over of Works
2.2.3.2.2.7.1 Measurement of Works

The executed works shall be measured in accordance with section 2.1.7.1 of the general technical
conditions and calculated in square metres.

All the quantities shall be measured by the actually performed extent and type of works within the
scope of the design. The measurements shall be recorded in due time.

2.2.3.2.2.7.2 Take-Over of Works

The engineer shall take-over the placed BWSC after receiving a written notice from the contractor,
all in accordance with the quality requirements indicated in these technical conditions, as well as
with section 2.1.7.2 of the general technical conditions. The contractor shall make good any
deficiencies established, prior to continuing the works, otherwise deductions for unsuitable
performance of the works will be charged to him.

2.2.3.2.2.8 Final Account of Works

2.2.3.2.2.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.2.2.7.1 and taken-over according to section
2.2.3.2.2.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.2.2.8.2 Deductions Due to Unsuitable Quality
2.2.3.2.2.8.2.1 Quality of Materials
The quality of basic materials defined in section 2.2.3.2.2.3 shall be ensured.

Due to unambiguously defined quality of materials for BWSC there are no deductions when
accounting the quantities.

If the contractor places into BWSC such material, which does not comply with the requirement
indicated in 2.2.3.2.2.3 of these technical conditions, the engineer shall decide on the method of
accounting. The engineer has also the right to reject the complete executed work.

2.2.3.2.2.8.2.2 Quality of Execution

Necessary bases to assess the quality of execution and to calculate deductions due to unsuitable
quality of the asphalt mixture placed for BWSC, are indicated in section 3.2.3.2.2.5.

If the contractor fails to ensure the required quality of placed BWSC, the engineer shall decide
upon the method of accouting. When the engineer establishes deficiencies such as

- insufficient filling up of voids in stone aggregate with a bituminous binder,
- unsuitable void content in the asphalt mixture placed,
- insufficient compaction of the asphalt mixture placed,
- insufficient thickness of the layer laid, or
- unsuitable level and evenness of the formation of the BWSC placed,
he is entitled to put into effect deductions, which shall be evaluated on the following bases:

- For an insufficient filling up of voids in the stone aggregate with a bituminous binder,
where the achieved filling up of voids deviates from the optimum value specified by the
preliminary investigation (Table 3.41), the following equation shall apply:

2
FO = P xC xPD

100
where:
FO = financial deduction (SIT)
p = deviation above the limiting value, however by maximum #5% (threshold value)
C = unit price of the work executed (SIT/m?)
PD = extent of the work carried out inadequately (m2).
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Calculation of deduction: FO = p2 (%)

p % 0.50 |1 |1.50 |2 |2.50 |3 |3.50 |4 [4.50 |5
FO' (%) |0.25 |1 |2.25 |4 |6.25 |9 |12.25 [16 |20.25 |25

- For an unsuitable void content in the asphalt mixture placed, if the void content specified
by the preliminary investigation of the asphalt mixture (Table 3.43) is exceeded, the
following equation shall apply:

2
FO = P x 6 xC xPD
100

where:
p - deviation above the limiting value, however by maximum + 2% (threshold value)

Calculation of deduction: FO = p? x6 (%)

p % 0.2 |04 |06 |08 |1.0 |1.2 |14 1.6 1.8 2.0
FO' (%) 10.24 |0.96 |2.16 |3.84 |6.0 |8.64 [11.76 |15.36 |19.44 |24.0

For an unsuitable compaction of the asphalt mixture placed (compared to the specimen by
Marshall — Table 3.43), the following equation shall apply:
2

FO=p—><3><C><PD
100

where:
p - deviation of compaction of the placed asphalt mixture from the lower limiting value, however by

maximum 3% (absolute value), (lower threshold value)

Calculation of deduction: FO = p? x3 (%)

p % 02 |04 |06 [0.8 1.0 |1.2 14 |16 1.8 |20 |22 24 2.6 2.8 3.0

FO' (%) |0.12 |0.48 |1.08 |1.92 |3.0 |432 |5.88 |7.68 |9.72 |12.0 |14.52 |17.28 | 20.28 | 23.52 | 27.0

For insufficient thickness of the bituminous layer placed:

- for a deviation of the average or individual thicknesses from the contractual value (Table
3.27 and 3.28 respectively) by up to 10%, the contract price shall be cut down linearly;

- for a deviation of individual thicknesses by > 10% to 25%, an additional contract price
reduction shall be carried out applying the following equation:

FO = P x 3,75 xC xPD
100
where:
p - percentage of the insufficient individual layer thickness (above -10% to - 25% of the design/contract
thickness)

Calculation of deduction: FO' = px3,75 (%)

p % 2 4 |6 8 |10 12 |14 16 |18 20
FO' (%) |7.5 |15 |22.5 |30 |37.5 |45 |52.5 |60 |67.5 |75

For unsuitable formation evenness of the course, the following equation shall apply:
FO = Z(pl2 X A )>< 0,6 xC

where:
Di = deviation of the evenness above the limit value specified in section 2.2.3.2.2.5.6 (mm)
A = corresponding zone width of an uneven formation (m)
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The contractor shall make good any excessive deviation of the formation evenness of the BWSC.
He shall introduce such measures as not to reduce the pavement design bearing capacity. In case
that the contractor fails to mend the established effects, the client/engineer is entitled to reject the
work executed.

The contractor shall ensure other properties of asphalt mixtures, which exceed the limiting values

indicated in these technical conditions, without having the right to claim any extra payment for
such works.

2.2.3.2.3 BOUND ASPHALT BEARING AND SEALING COURSES — POURED ASPHALT

2.2.3.2.3.1 Description

The construction of bound asphalt wearing and sealing course (BWSC) made of a mixture of
poured asphalt includes the supply of corresponding mineral aggregate mixtures and bituminous
binder, the production and placing of asphalt mixture at locations specified in the design.

This work shall be carried out in weather when there is no precipitation, the weather is still, and
the temperature of the substrate and air is above 0°C.

BWSC of poured asphalt are intended, depending on the mineral aggregate and binder type, for
placing into pavement structure for all traffic loading groups. As a rule, a BWSC of poured asphalt
is used as the upper wearing course particularly for very heavy and heavy traffic loading, or as the
sealing course below the open wearing course. Layers of poured asphalt are also intended for
protective courses in case of bridge waterproofing.

The type of the asphalt mixture of poured asphalt for BWSC is generally defined by the design. If
this is not the case, the engineer shall make a final decision.

In view of the size of the largest mineral grains in a mixture of poured asphalt, as well as of their
composition, the following asphalt mixtures are applicable to BWSC:

- poured asphalt PA 4
- poured asphalt PA8 and PA 8S
- poured asphalt PA 11 and PA 11S.

Asphalt mixtures of poured asphalt designated with “S” (skeletal, i.e. coarse-grained composition
of mineral aggregate mixture) are intended particularly for roads with heavy traffic loading.

The quantity of the binder (road bitumen and natural asphalt) in the poured asphalt mixture shall
be such as to ensure filling of all the voids in the mineral aggregate mixture with the binder, and
certain surplus amount of binder shall remain as well. Such a asphalt mixture can be spread and
smoothed without any compaction. The poured asphalt BWSC surface shall be spread with crushed
stone immediately after placing.

Types of poured asphalt mixtures are indicated in Table 3.45 with regard to the traffic loading.

Table 3.45: Fields of application of poured asphalt mixture in dependence on the traffic loading

Type of Traffic loading group
poured asphalt EH VH H M L VL footways, parking
places

PA 4 - - - - - + +
PA 8 - - - - + + +
PA 8s - + + + - - -
PA 11 - - - - + + +
PA 11s + + + + - - -

Design thicknesses of poured asphalt BWSC are indicated in Table 3.46.
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Table 3.46: Limiting design thicknesses of poured asphalt layers

Design layer Unit Type of asphalt mixture

thickness measure | PA4 | PA8 | PA8S | PA11 | PA11S

- minimum mm 15 20 20 30 30

- maximum mm 30 35 35 40 40
2.2.3.2.3.2 Basic Materials

2.2.3.2.3.2.1 Mineral Aggregate Mixtures
Mixtures of crushed and natural mineral grains are applicable to poured asphalt BWSC.
2.2.3.2.3.2.2 Binders

Road bitumen B 35/50 or a mixture of bitumen and natural asphalt having the same characteristics
as B 50/70 are suitable to poured asphalt BWSC.

Bituminous binder B 50/70 or B 20/30 can also be used for poured asphalt BWSC provided that the
engineer approves this.

2.2.3.2.3.3 Quality of Materials

2.2.3.2.3.3.1 Mineral Aggregate Granulometric Composition

Bases for assessment of quality of mineral aggregate mixtures for asphalt mixtures for BWSC
poured asphalt are defined in detail in the EN 13043.

A mixture of mineral aggregate grains for poured asphalt BWSC shall be composed of grains of
- stone dust,
- sand, and
- crushed stone.

2.2.3.2.3.3.1.1 Stone Dust

For poured asphalt BWSC stone dust of quality I produced of carbonate stone shall be used.
Requirements for the composition and properties of the stone dust mix are indicated in Table 3.30.

2.2.3.2.3.3.1.2 Sand
For poured asphalt BWSC, sand of natural and/or crushed grains shall be used.
Natural sand allows an easier placing of poured asphalt mixture.

Requirements for the composition and properties of sand grain mixtures are indicated in Tables
3.31 and 3.32.

2.2.3.2.3.3.1.3 Crushed Stone

For poured asphalt BWSC a grain mixture of crushed stone shall be used. The particle size shall be
up to 11 mm.

To make a poured asphalt BWSC surface rough, a mixture of very fine crushed stone made of
silicate stone shall be spread onto it. The particle size shall be 2/4 and 4/8 mm.

The required properties of mixtures of crushed stone for poured asphalt BWSC are indicated in
Table 3.34. The requirements for resistance of these mixtures to crushing and wear are indicated
in Table 3.47.

2.2.3.2.3.3.1.4 Collective Granulomertric Composition

For BWSC, mixtures of poured asphalt composed of nominal fractions 0/4, 0/8, and 0/11 mm shall
be used.

Ranges of granulometric composition of these asphalt mixtures are indicated:
- for poured asphalt PA 4 in Fig. 3.20,
- for poured asphalt PA 8 and PA 8s in Figs. 3.21 and 3.22, and
- for poured asphalt PA 11 and PA 11s in Figs. 3.23 and 3.24.

Table 3.47: Requirements for resistance of mineral aggregates to crushing and wear, and for
resistance of spread crushed stone to polishing (PSV coefficient).
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Group of Group of Los Angeles Coefficient of resistance of
traffic loading traffic coefficient (%) spreading crushed stone
volume grains to polishing (PSV)
- exceptionally heavy and very | very high LA,, PSVs
heavy: EH, VH
- heavy: H very high LA, PSVsq
- medium: M very high LA,s PSV4o
- ||ght L low LA,s PSV4o
- very light: VL low LAz PSV4o
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Fig. 3.20: Grading curve limits for mineral aggregates for PA 4 poured asphalt BWSC
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Fig. 3.21: Grading curve limits for mineral aggregates for PA 8 poured asphalt BWSC
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Fig. 3.22:  Grading curve limits for mineral aggregates for PA 8S poured asphalt BWSC
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Fig. 3.23: Grading curve limits for mineral aggregates for PA 11 poured asphalt BWSC
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Fig. 3.24: Grading curve limits for mineral aggregates for PA 11S poured asphalt BWSC
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2.2.3.2.3.3.2 Properties of Binders

The quality of bituminous binders used for production of poured asphalt mixtures for BWSC is
defined in the

- EN 12591 Bitumen and bituminous binders — Specifications for road bitumen, and
- EN 14023 Bitumen and bituminous binders — Specifications for polymer modified bitumen.

The required properties of road bitumen for poured asphalt mixtures for BWSC are indicated in
Table 3.36, and of polymer bitumen in Table 3.37.

Climatic conditions and traffic loading shall be considered when selecting the type of bitumen.

Polymer bitumen may only be used in case of an adequate technological preparation, and when
the conformity with the requirements indicated in these technical conditions is verified.

Properties of natural asphalt, which may be used to improve the characteristics of the road
bitumen (for composite bitumen) for BWSC poured asphalt mixtures, shall be tested as directed by
the engineer.

The engineer may require other binders than those specified by the design, and/or by the
preliminary investigation. In such a case he shall also define the quality requirements.

The contractor shall in due time prior to commencement of the works submit adequate evidence of
conformity of the binder he intends to use for poured asphalt BWSC.

2.2.3.2.3.4 Method of Execution

2.2.3.2.3.4.1 Winning of Mineral Aggregates and Binders

To winning mineral aggregates and binders for poured asphalt BWSC, requirements indicated in
section 2.2.3.2.2.4.1 of these technical conditions shall apply as appropriate.

2.2.3.2.3.4.2 Depositing of Mineral Aggregates and Binders
To this works, requirements indicated in section 2.2.3.2.2.4.2 of these technical conditions shall
Cogically apply.
The maximum admitted temperature of road bitumen in the tank lorry amounts to:

- for B 50/70 170 °C

- for B 35/50 180 °C

- for B 20/30 190 °C
For storing polymer bitumen, instructions by the manufacturers of binders shall be considered.
2.2.3.2.3.4.3 Preparation of Substrate Formation
For these works, provisions indicated in section 3.2.3.2.2.4.3 of these technical conditions shall
apply as appropriate.
2.2.3.2.3.4.4 Production of Poured Asphalt Mixtures

The production of poured asphalt mixtures shall be mechanical, in an adequate plant for
preparation of asphalt mixtures or in suitable motor cookers — mixers for poured asphalt, both by a
batch method of work.

Dosing equipment shall ensure a suitable amount of asphalt mixture components by mass. Dosing
by volume is allowed only if approved by the engineer.

The mixing time and other impacts on the quality of coating of grains with binder, or distributing
the binder within the mixture shall be so adjusted as to ensure a uniform mixture of poured
asphalt.

A mixture of poured asphalt for BWSC shall be produced by the hot procedure. The temperature of
the produced poured asphalt mix shall amount to 200°C to 250°C, depending on the type of
bituminous binder introduced.

Poured asphalt mixture cannot be stored for its liquid consistency, as continuous mixing is required
to ensure a uniform composition of the hot poured asphalt mix.

A mixture of grains of 2/4 mm or 4/8 mm to be spread onto the poured asphalt BWSC layer to
make it rough shall be uniformly coated with B 160/220 bitumen by hot procedure. The quantity of
that bitumen shall be such that the coated mixture of grains for spreading remains loose after
being stored.
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2.2.3.2.3.4.5 Bringing Poured Asphalt Mixture

Onto suitably prepared substrate formation, which shall not be dusty, moist, or frozen, a mixture of
poured asphalt for BWSC can be brought only this has been approved by the engineer.

For the transportation of poured asphalt mix motor cookers — mixers shall be used. Their number
shall be adjusted to production conditions, to uniform placing, and to the transportation distance.

2.2.3.2.3.4.6 Placing Poured Asphalt Mixture

Placing of poured asphalt mixtures for BWSC shall be carried out mechanically by means of a
finisher. If mechanical placing is not feasible, the poured asphalt can be placed manually as well,
however on conditions that the engineer approves such a method.

At the location of placing, the temperature of the poured asphalt shall amount to 190°C to 250°C,
depending on the type of the bituminous binder used.

If a poured asphalt mixture has to be kept in the cooker — mixer for a longer period (over 6 hours),
its temperature must not exceed 230°C during this time.

If permitted by the work conditions, a poured asphalt mixture for BWSC shall be placed
simultaneously over the entire carriageway width.

Longitudinal and transverse joints of the overlaying layers of asphalt mixtures shall be shifted by at
least 20 cm one to the other. The joint shall be straight and vertical as much as possible. They can
be executed either as sealed or welded joints. With the latter, the cold side of the joint shall be
preliminarily heated.

All the joints between the poured asphalt layer and kerbs or other items in the carriageway area
shall be carried out as sealed joints.
The thickness of the placed poured asphalt layer defined in Table 3.46 shall be as uniform as
possible over the whole cross-section.
The poured asphalt BWSC surface shall be mechanically or manually spread with a mix of coated
(glazed) grains of crushed stone to achieve an adequate roughness. This shall be performed when
the asphalt surface is still hot. The quantity of the mixture of coated grains for spreading shall
amount to:

- in fraction 2/4 mm 5 to 8 kg/m?,

- infraction 4/8 mm 13 to 16 kg/m>.
Coated grains of crushed stone spread onto the BWSC shall be immediately rolled into the poured
asphalt layer by means of rollers with a smooth metal or toothed cylinder. The engineer shall
determine the method of rolling-in of spread grains.
Traffic is allowed over the placed poured asphalt BWSC layer only after the bituminous compound
in the middle of the layer has cooled down to approximately 30°C. The engineer is free to specify
different conditions for giving admission to traffic to enter the layer of poured asphalt.
The crushed stone grains spread onto the hot protective layer of poured asphalt (2 to 3 kg/m?)
shall be slightly pressed-in by means of a light roller.

2.2.3.2.3.5 Quality of Execution

Before the machines and equipment from which the quality of the executed work depends begin to
operate, their capacity for ensuring a uniform quality in accordance with the requirements of these
technical conditions shall be verified.

All the equipment and machines shall be certified and shall satisfy the demands of the design in
view of capacity.

2.2.3.2.3.5.1 Preliminary Composition (Investigation)

To the preliminary composition (investigation) of BWSC poured asphalt mixtures all the
requirements indicated in section 3.2.3.2.2.5.1 shall apply.

2.2.3.2.3.5.2 Required Properties of Test Specimens

For mixtures of poured asphalt the required mechanical property is the depth of impression with a
seal (5 cm?, 40 °C, 30 minut, 525 N), specified in Table 3.48.
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Table 3.48: Required mechanical and volume properties of poured asphalt mixtures for the
preliminary investigation (composition) for BWSC

Property Unit Type of asphalt mixture Test
of asphalt mixture measure | PA4 | PA8 | PA8S | PA11 | PA11S method

- depth of impressing with seal 5
cm? on standard cube at 40 °C

- after 30 min mm <10 | 1-6 |1-35| 1-5 1-3 | DIN 1966-7
- increase of impression depth mm <08 | <06 | <04 | <05 | <04
after additional 30 min of
loading
3
- volume mass of standard cube mg/m to be tested

During the production and placing a poured asphalt mix, the bituminous binder may harden by two
degrees, but the softening point by PK

- for B 35/50 must not exceed 70 °C,
- for B 20/30 must not exceed 73 °C.

The required values of the depth of impression after 30 minutes of loading are limiting values. The
threshold values are by 1 mm greater.

2.2.3.2.3.5.3 Demonstrative Production and Placing

The contractor shall verify the preliminary (laboratory) composition of the asphalt mixture at a
suitable asphalt production plant, the transportation to the site, and placing for BWSC after he has
obtained an approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant or cookers - mixers for
production of poured asphalt for BWSC,

- establish suitability of transportation method and equipment for placing poured asphalt
layers,

- take two specimens of the poured asphalt mixture at the location of placing to perform a
full conformity test.

If the contractor has already executed a BWSC with similar poured asphalt mixtures last year, the
results of testing of the applied mixture may be adopted instead of a demonstrative production and
placing. However, the engineer shall make final decision.

2.2.3.2.3.5.4 Routine Production and Placing

To the routine production and placing poured asphalt BWSC the requirements indicated in section
2.2.3.2.2.5.4 shall apply as appropriate.

2.2.3.2.3.5.5 Layer Thickness
Limiting design thicknesses of poured apshalt BWSC are indicated in Table 3.46.

Average thickness of an asphalt mixture may be by up to 10% below the design thickness,
whereas individual measured values by up to 25% below the design thickness (threshold value).

2.2.3.2.3.5.6 Evenness, Level, and Slope of Formation

To the evenness, level, and slope of formation of poured asphalt BWSC, the requirements
indicated in section 2.2.3.2.2.5.6 shall apply as appropriate.

The vertical alignment of manually placed poured asphalt BWSC may deviate from the design value
by no more than = 15 mm.

2.2.3.2.3.6 Quality Control of Execution

2.2.3.2.3.6.1 Internal Control

Both type and frequency of testing within the scope of the internal control of asphalt mixtures in
BWSC shall be determined and approved by the programme of the average frequency of the
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control. If this is not the case, it shall be specified by the engineer, who shall also determine
locations of taking specimens, as well as locations of measurements, all in accordance with a
random statistical pattern.

During placing poured asphalt mixtures for BWSC, the laboratory shall take test specimens and
check the conformity of the properties to such a frequency as specified in Table 3.49.

Cores for testing the placed asphalt mixture shall be, as a rule, taken at locations where specimens
of the hot produced mix have been taken. Immediately after taking a core, the borehole shall be
filled-up with a hot asphalt mixture of similar composition.

The contractor shall regularly inform both engineer and/or institution authorized for the external
control on the internal testing results. In case of any deviations from the required quality, the
contractor shall take an adequate and prompt action.

Table 3.49: Minimum frequency of testing poured asphalt mixtures upon internal control of
placing for BWSC

Property Test Minimum testing
method frequency

- mineral aggregate mixture:
- composition — Tables 3.30 and 3.31 and Figs. 3.20 to 3.24 | EN 933-10,-1 | 1,000t

- properties — Tables 3.32, 3.34 and 3.47 - 10,000 t
- bituminous binder: 25t Y

- properties of road and polymer bitumen — Tables 3.36 | -
and 3.37

- properties of composite bitumen -
- produced asphalt mixture:

- temperature EN 12697-3 each filling
- mechanical and volume properties - Table 3.48 200t 2
- bituminous binder content EN 12697-1
- composition of extracted mixture of grains EN 12697-2
- placed asphalt mixture: 500 t 2
- core: 2,000 m?
- layer thickness EN 12697-36
- adhesion of layers BAS
- layer: 100 m?
- evenness BAS
- level, slope -

) Each tank lorry from a different source or at least once a day
2 Uninterrupted procedure at production plant or each filling

2.2.3.2.3.6.2 External Control

To the external control of execution of poured asphalt BWSC, the requirements indicated in section
2.2.3.2.2.6.2 of these technical conditions shall apply as appropriate.

2.2.3.2.3.7 Measurement and Take-Over of Works

2.2.3.2.3.7.1 Measurement of Works

The executed works shall be measured in compliance with section 2.1.7.1 of general technical
conditions by the actually extent and type of works performed within the scope of the design
specifications, and calculated in square metres.

2.2.3.2.3.7.2 Take-Over of Works
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Poured asphalt BWSC shall be taken-over in accordance with section 2.1.7.2 of general technical
conditions. Provisions of section 2.2.3.2.2.7.2 of these technical conditions shall apply as
appropriate.

2.2.3.2.3.8 Final Account of Works

2.2.3.2.3.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.2.3.7.1 and taken-over according to section
2.2.3.2.3.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract. If the contractor has not achieved the contractual quality, and, consequently, he has
been charged for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.2.3.8.2 Deductions Due to Unsuitable Quality
2.2.3.2.3.8.2.1 Quality of Materials

Due to unambiguously defined quality of materials for poured asphalt BWSC there are no
deductions when accounting the quantities.

If the contractor places into poured asphalt BWSC such material, which does not comply with the
requirements indicated in 2.2.3.2.3.3 of these technical conditions, the engineer shall decide on the
method of accounting. The engineer has also the right to reject the complete executed work.

2.2.3.2.3.8.2.2 Quality of Execution

Necessary bases to assess the quality of execution and to calculate deductions due to unsuitable
quality are indicated in section 2.2.3.2.3.5.

When the engineer establishes deficiencies such as
- inadequate value of depth of impression with a seal,
- inadequate value of increase of depth of impression with a seal, and
- insufficient thickness of the layer laid,
he is entitled to put into effect deductions, which shall be evaluated on the following bases:

- for inadequate value of depth of impression with a seal, if an individual value exceeds by
up to 30% (1 mm) the upper limiting value, the following equation shall apply:
2

= xCxPD
1000
where:
FO = financial deduction (SIT)
p = deviation above the limiting value (in %)
C = unit price of the work executed (SIT)
PD = extent of the work carried out inadequately (n?).
2
Calculation of deduction: FO' = P
1000

p (%) 3 6 9 12 15 18 21 24 27 30
FO'(%) |0.01 [0.04 [0.08 |0.14 |0.23 [0.32 |0.44 |0.58 [0.73 |0.90

for inadequate value of increase of the depth of impression with a seal, if the established individual
value exceeds the upper limiting value of the increase by up to 50%, the following equation shall
apply:
2
0o=-L_«cxPD
1000

where:

FO = financial deduction (SIT)

p = deviation above the limiting value (in %)

c = unit price of the work executed (SIT)

PD = extent of the work carried out inadequately ().
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2

Calculation of deduction: FO' = P
1000
p (%/10) |2 4 6 8 10 12 14 16 18 20

FO' (%) ]0.01 0.02 0.04 0.06 0.10 0.14 [0.20 |0.26 |0.33 |0.40

for insufficient thickness of the executed layer, the following equation shall apply:

FO :p—><3,75><C><PD
100
where:
P - % of too low value of average layer thickness over the lower limiting value, i.e. up to a value, which
s by 10% below the contractual layer thickness

Calculation of deduction: FO' = 1%0 x3,75(%)

p % 2 4 6 8 10 12 14 16 18 20
FO' (%) [0.075 [0.15 |0.225 |0.30 |0.375 [0.45 [0.525 [0.60 |0.675 |0.75

For unsuitable formation evenness of the course: if the evenness exceeds the required criteria, the
following equation shall apply to calculate the deduction:

FO=06xCx Y (p?x A

where:
Di = deviation of the evenness above the limit value specified in section 3.2.3.2.3.5.6 (mm)
A = corresponding zone width of an uneven formation (m)
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2.2.3.2.4 BOUND ASPHALT WEARING AND SEALING COURSES — SURFACE DRESSING

2.2.3.2.4.1 Description

Execution of bound asphalt wearing and sealing course (BWSC) — carriageway surface dressing
comprises the supply of suitable mineral aggregate mixtures and binders, as well as the placing at
locations specified by the design.

This work shall be carried out in weather without precipitations and wind. The substrate and air
temperature shall amount to at least 15°C.

A carriageway surface dressing is a thin layer executed on a suitable substrate by one or several
successive spray or other applications of an adequate binder, alternately with spreading mineral
grains, and — in most cases — by applying one or several layers of uncoated or with bitumen
coated, or appropriately painted grains of crushed stone or sand.

With regard to the types of mineral aggregates and binders, surface dressing is intended for the
BWSC

- for a light and very light traffic loading in new pavement structures; the substrate can be
either an unbound roadbase, or bound sub-base or bound roadbase;

- for all the traffic loading types in the existing pavement maintenance;
- on traffic surfaces for cyclists and pedestrians.

The type of surface dressing for BWSC is generally specified by the design. If this is not the case,
the engineer shall make final decision. It can be executed by both hot and cold procedure as

- one-layer with a single or double spreading of mineral material grains,
- two-layer with a single or double spreading of mineral grains,

- inverse two-layer,

- sandwich, and

- with final bituminous slurry.

2.2.3.2.4.2 Basic Materials
2.2.3.2.4.2.1 Mineral Aggregate Mixtures

To surface dressing on traffic surfaces crushed stone grains are applicable, whereas to cyclist and
pedestrian surfaces natural grains are applicable as well.

2.2.3.2.4.2.2 Binders
To BWSC - surface dressing the following bituminous binders are applicable:
- road bitumen (B 160/220),
- road bitumen modified with polymers (PmB8, PmB9, and PmB10),
- emulsion of road bitumen (EB),
- emulsion of road bitumen modified with polymers (EPmB).

The engineer may also allow the use of other suitable binders, e.g. two-component permanently
elastic binders based on synthetic resins — epoxy resins. The contractor is obliged to submit
adequate conformity certificates for such alternative material.

2.2.3.2.4.3 Quality of Materials

2.2.3.2.4.3.1 Granulometric Composition and Properties of Mineral Aggregate Mixtures

For BWSC - surface dressing nominal fractions of up to 16 mm of crushed stone, and fractions of
natural quartz sand of 0.7/1.2 mm can be used.

The requirements for the granulometric composition of crushed stone mixtures are indicated in

Table 3.50. The method of testing the composition of mineral aggregate grains is defined in the EN
933-1 ( G90/15 category).
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Table 3.50: Requirements for granulometric composition of crushed stone grains

Length of side Nominal fraction
of sieve square opening 2/4 mm 4/8 mm | 8/11 mm ‘ 11/16 mm
(mm) passing sieve (% by mass)

0.063" <05 <05 <05 <05
0.09" <1 <1 <1 <1
2 <15 <5 - -

4 =90 <15 <5 -

8 100 =290 <15 <5
11.2 - 100 290 <15
16 - - 100 290
224 - - - 100

Ywet procedure of sieve-analysis

Fractions of crushed stone grains for surface dressing on roads with medium or heavy loading, or
with medium or higher traffic volume shall be produced of silicate stone of eruptive origin.

The required properties of crushed stone grain fractions for surface dressing are indicated in Table
3.51.

Table 3.51: Requirements for properties of crushed stone grain fractions

Properties of Unit Traffic loading/volume Test
crushed stone grains measure medium or light/low method
heavy/high
- resistance to crushing % LAg LAsg EN 1097-2
- resistance to polishing - PSV5 PSV3 EN 1097-8
- resistance to frost % by m. MSg MSo5 EN 1367-2
- water absorption (on fraction | % by m. WA42 WA42 EN 1097-6
4/8 mm)
- modulus of shape of coarse | % by m. Slis Sly EN 933-4
grains
- content of organic admixtures | % by m. My pc0.1 mipc0.1 | EN 1744-1
- percentage of coating with % 100/90 100/90 | EN 12697-11
bitumen B 100/150, minimum

For BWSC — surface dressing with road bitumen as binder it is also possible to use crushed stone
coated (glazed) with bitumen (0.6 to 0.8 % by mass of road bitumen B 35/50 or corresponding
amount of 55%-bitumen emulsion). In such a case an additive to improve the adhesion of the
bitumen to the crushed stone shall be introduced.

The composition of grains of natural quartz sand for spreading is defined by the limiting values of
passing sieve of undersized grains of up to 5% by mass, and of oversized grains of up to 10% by
mass (to the next grain size).

The properties of grains of natural quartz sand mixture to produce an epoxy resin mortar are
defined in Table 3.32.

Prior to commencement of the works each mineral aggregate mixture foreseen to be used in a
surface dressing shall be tested as specified by these technical conditions.

For BWSC - surface dressing with an epoxy binder it is possible to use quartz sand grains to be
spread onto the surface. Those grains shall be painted with suitable paint.

2.2.3.2.4.3.2 Properties of Binders

The types of binders for surface dressing are indicated in Table 3.52.with regard to the traffic
loading.
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Table 3.52: Fields of application of bituminous binders for surface dressing in dependence on
the traffic loading

Type of Group of traffic loading
bituminous binder EH VH H M L VL
- B 160/220 - - - - + +
- PmB8, PmB9, PmB10 + + + + + +
- EB - - - + +
- EPmB + + + + +

The required basic properties of the road bitumen B 160/220 for surface dressing are indicated in
Table 3.36, whilst the basic properties of polymer bitumen in Table 3.53.

Table 3.53: Required basic properties of polymer bitumen
Properties of Unit Type of polymer bitumen
bituminous binder measure PmB8 PmB9 PmB10
Required value
- penetration at 25 °C mm/10 90-150 120-200 200-300
- softening point by PK, minimum °C 50 45 40

The basic properties of bituminous emulsions for surface dressing shall be indicated in detail by the
manufacturer.

In due time prior to commencement of the works the contractor shall submit adequate evidence of
the quality of the bituminous binder he intends to use for the surface dressing. Provisions indicated
in these technical conditions shall be fully considered.

To improve adhesion of the bitumen to crushed stone particles it is generally necessary to foresee
an adequate additive. The type, amount, and method of adding shall be approved by the engineer.
2.2.3.2.4.4 Method of Execution

2.2.3.2.4.4.1 Winning of Mineral Aggregate Mixtures and Binders

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning mineral aggregate for surface dressing.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates and
binders with requirements indicated in 2.2.3.2.4.3 of these technical conditions.

2.2.3.2.4.4.2 Depositing of Mineral Aggregate Mixtures and Bituminous Binders

To these works the requirements indicated in section 2.2.3.2.2.4.2 of these technical conditions
shall apply as appropriate.

2.2.3.2.4.4.3 Preparation of Substrate Formation
The following can be used as a base for surface dressing:

- formation of unbound roadbase which shall be prepared in accordance with section
2.2.3.1.1.5 of these technical conditions,

- formation of bound sub-base, which shall be prepared in compliance with section
2.2.3.1.2.5.3 of these technical conditions,

- formation of bound roadbase, which shall be prepared in accordance with section
2.2.3.1.3.5.6 of these technical conditions.

For construction of a surface dressing as a measure of maintaining an existing carriageway, a

cleaned surface of the existing wearing or sealing course may be used as substrate, however only
after being adequately levelled, if necessary. The contractor may commence to execute the surface
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dressing only after the engineer has taken-over the substrate formation in accordance with the
specified requirements.

All the time up to the beginning of placing the surface dressing, the contractor is obliged to
maintain the substrate formation in such a condition as it has been upon taking-over. Any damage
shall be made good in due time, and an adequate evidence of the performed work shall be
submitted to the engineer.

2.2.3.2.4.4.4 Production of Coated Crushed Stone

Crushed stone grains can be coated by hot, warm, or cold method, depending on the type of the
binder used. Preliminary heating and de-dusting of crushed stone grain mixture shall be carried out
at the asphalt mixture production plant. The binder amount for coating the grains shall be such as
to allow the coated mix to remain loose after being stored.

2.2.3.2.4.4.5 Execution of Surface Dressing

As a rule, a BWSC surface dressing shall be placed mechanically over the whole traffic lane width
at the same time. Any deviation from these requirements shall be approved by the engineer.

The execution of a surface dressing consists of the following three stages:
- spray application of binder to the substrate,
- spreading crushed stone, and
- rolling-in the crushed stone.

2.2.3.2.4.4.5.1 Spray Application of Binder

Both type and quantity of the binder to be sprayed onto a BWSC surface dressing shall be
assessed on the basis of preliminary testing in view of the type and amount of crushed stone,
substrate condition, traffic loading, and climatic conditions.

Informative necessary amounts of the bituminous binder to be sprayed-on are indicated in Table
3.54.

To spread the binder it is recommended to use suitable self-propelling spraying device equipped to
be able to heat and pump the binder. Arrangement of spraying nozzles shall be such as to ensure
a uniform amount of the applied binder (a deviation of up to 10% by mass for hot bituminous
binder, and of up to 15% by mass for cold bituminous binder is admitted).

Manual spray equipment is only allowed for the application of surface dressing to minor surfaces.
However, this shall be preliminarily approved by the engineer.

2.2.3.2.4.4.5.2 Spreading With Crushed Stone

Suitable vehicles and spreaders shall be used to scatter crushed stone.

The quantity and nominal fractions of crushed stone to be spread shall be assessed on the basis of

preliminary testing in view of the substrate condition, traffic loading, climatic conditions, and type
of the binder used.

The quantity of the spread crushed stone may deviate by no more than 10% by mass from the
quantity foreseen on the basis of preliminary testing.

2.2.3.2.4.4.5.3 Rolling

For pressing-in crushed stone grains into the binder it is generally required to introduce rollers with
rubber tyre wheels with air pressure 0.6 to 0.8 MPa, and of total weight of 14 — 18 tons.

Rollers with smooth metal circumference (up to a total weight of 12 tons) may only be used for
final rolling, however on condition that the mineral grains are not crushed.

Immediately after being spread over the substrate sprayed with the binder, the crushed stone
grains shall be rolled-in to a half or two thirds into the binder layer.

Onto the executed BWSC — surface dressing, traffic may be allowed immediately after final rolling,
however with a reduced speed (2 to 3 days maximum 30 to 40 km/h). The engineer shall specify
the duration of the speed limitation.
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Table 3.54: Informative quantities of crushed stone grains and bituminous binders for surface
dressing

Type of Mineral aggregate mixture Bituminous binder
surface dressing fraction quantity cold * hot
(mm) (kg/m?) (kg/m?) (kg/m?)
one-layer with single spreading of 2/4 71012 1.2t01.6 0.8t0 1.1
mineral grains 4/8 10t0 18 151020 1.1t0 1.4
8/11 1510 20 1.8t02.3 1.3t01.6
two-layer with double spreading of
mineral grains
st .
1 working stage 8/11 11 to 16 1,8do 2,2 1,2do 1,5
nd :
2™ working stage 2/4 3t08
or 2,0do 2,6 1,4do 1,8
st :
1 d‘”ork'“g stage 11/16 15 to 20
27" working stage 4/8 4108
two-layer
1% working stage 8/11 11 to 18 1.4t02.1 1.0t0 1.5
2" working stage 4/8 10to 15 12101.8 09t01.3
or
2/4 8to 12 1.0to 1.4 0.7t0 1.0
or
1% working stage 11/16 15to 20 20to24 141017
2" working stage 4/8 4108 1.3t01.7 09t01.2
reverse two-layer
1t working stage 2/4 71012 1.2t01.6 0.8t0 1.0
2 working stage 4/8 10 to 18 1.5t02.0 1.0t0 1.3
or
8/11 1510 20 1.2t01.5 0.8t01.0
or
1% working stage 4/8 10to0 18 1.5t 2.0 1.0t01.3
2" working stage 11/16 1510 22 1.2t01.5 0.8t01.0
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Type of Mineral aggregate mixture Bituminous binder
surface dressing fraction quantity cold * hot
(mm) (kg/m?) (kg/m?) (kg/m?)

sandwich
1% working stage 8/11 11 to 16 1.7t0 2.1 111014
2" working stage 2/4 3to8

or 1.81t02.2 1.2t024
1% working stage 8/11 11t0 16
2" working stage 4/8 4t08 191025 12t01.6

or
1% working stage 11/16 15 to 20
2" working stage 4/8 4t08

Y Values for the cold binder refer to a 65% - bituminous emulsion

Spread crushed stone grains, which are not perfectly bound to the substrate, shall be removed
from the carriageway by means of sweeping or vacuum cleaning, prior to cessation of the speed
restriction.

2.2.3.2.4.5 Quality of Execution

Before the machines and equipment from which the quality of the executed work depends begin to
operate, their capacity for ensuring a uniform quality in accordance with the requirements of these
technical conditions shall be verified. All the equipment and machines shall be certified and shall
satisfy the demands of the design in view of capacity.

2.2.3.2.4.5.1 Method Statement

At least 7 days in advance prior to starting placing a surface dressing for BWSC, the contractor
shall submit to the engineer for approval a method statement, which shall include particularly the
following:

- Preliminary composition for the surface dressing,
- Evidence of conformity of all the materials to be used,
- Programme of both internal and external control,
- Information on the mechanization to be introduced,
- Site organization and traffic regulation plan,
- Information on labour and responsible employees at the site.
The preliminary investigation shall provide the following results:
- type and quantity of individual crushed stone fractions (in I/m? or kg/m?),
- type and quantity of the binder (in I/m? or kg/m?),
- type and quantity of additives for adhesion.

Besides the preliminary composition, the contractor shall also submit an evidence of the source
and suitable quality of all the materials used to prepare the preliminary composition for surface
dressing.

The contractor shall demonstrate with the preliminary investigation (composition) that the foreseen
mixture of crushed stone and binders can achieve the required quality of a surface dressing as
specified in these technical conditions.

The contractor must not begin placing until he has received an approval by the engineer for the
preliminary composition of the surface dressing.

If the contractor has already placed a surface dressing last year with compositions of mineral
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grains and binders of the same properties, then the preliminary composition may be taken from
the already performed composition determined by internal testing. However, final decision shall be
made by the engineer.

2.2.3.2.4.5.2 Demonstrative Production and Placing

The contractor shall prove the conformity of the preliminary (laboratory) composition of the
surface dressing by placing for BWSC at the site after he has obtained an approval by the
engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant for production of coated crushed
stone grains, as well as suitability of transportation method and equipment for placing, all
in compliance with these technical conditions,

- take two specimen of the sprayed-on binder and spread crushed stone at the location of
placing to perform a complete conformity test.

If the contractor has already placed a surface dressing in similar conditions last year, then results
of the executed composition may be considered as the demonstrative production and placing.
However, the engineer shall make final decision.

2.2.3.2.4.5.3 Routine Production and Placing

The engineer shall approve a routine production and placing of a surface dressing not until the
contractor has submitted the results of the demonstrative production and placing. The permission
for a continuous production also includes requirements for the internal control foreseen by these
technical conditons.

The permission for a routine production and placing of the surface dressing for BWSC shall also
comprise detailed requirements for an eventual additional levelling of the underlay according to
section 2.2.3.2.4.4.3 of these technical conditions, as well as eventual additional requirements and
conditions for the internal control as specified by these technical conditions.

In case of any modification in production or placing of a surface dressing, the contractor shall
submit to the engineer in writing his proposal for the particular modification. Such a modification
shall only be implemented after being approved by the engineer.

2.2.3.2.4.5.4 Evenness, Level, Slope

As the application of surface dressing does not essentially change the evenness of the substrate or
the existing carriageway, there are no special requirements related to that pavement characteristic.

The same consideration also applies to both level and slope of the BWSC — surface dressing.

2.2.3.2.4.6 Quality Control of Execution

2.2.3.2.4.6.1 Internal Control

The engineer shall specify the extent of the internal control of placing BWSC — surface dressing on
the basis of the results of preliminary technological tests (preliminary composition as well as
demonstrative production and placing). The minimum tests to carried out by the contractor
comprise the following:

- mineral aggregate mixture: - granulometric composition every 8,000 m?
- properties every 20,000 m?
- quantity of spread grains every 2,000 m?
- binder: - quantity of sprayed-on binder every 2,000 m?

In case that the engineer, within the scope of the internal control, establishes substantial
deviations of results from the preliminary technological tests, he is entitled to increase the
minimum extent of the internal control subsequently.

2.2.3.2.4.6.2 External Control

The conditions for the external control to be carried through by an authorized third party institution
are defined as appropriate in section 2.2.3.2.2.6.2.

P.ref.: RS-FBiH/3CS — DDC 433/04 Volume 3 — Section 2 — Part 3 Page 79 of 180



Pavement Structures Special Technical Conditions

2.2.3.2.4.7 Measurement and Take-Over of Works

2.2.3.2.4.7.1 Measurement of Works

The executed works shall be measured in accordance with the section 2.1.7.1 of the general
technical conditions, and calculated in square metres.

All the gquantities shall be measured by the actually executed extent and type of works within the
scope of the design.

2.2.3.2.4.7.2 Take-Over of Works

To the take-over of a BWSC surface dressing the conditions indicated in section 2.2.3.2.2.7.2 of
these technical conditions shall apply as appropriate.

3.2.3.1.1.2Final Account of Works

3.2.3.1.1.2.1 General

To the final account of executed surface dressing the conditions indicated in section 2.2.3.2.2.8.1
shall apply as appropriate.

2.2.3.2.4.7.3 Deductions Due to Unsuitable Quality

2.2.3.2.4.7.3.1 Quality of Materials

Due to unambiguously defined quality of materials for surface dressing there are no deductions
when accounting the quantities.

If the contractor places into a BWSC surface dressing such material, which does not comply with
the requirement indicated in 2.2.3.2.4.3 of these technical conditions, the engineer shall decide on
the method of accounting. The engineer has also the right to reject the complete executed work.
2.2.3.2.4.7.3.2 Quality of Execution

If the contractor fails to ensure the specified quality of the executed surface dressing as provided
by the section 2.2.3.2.4.4 of these technical conditions, the engineer shall make a final decision on
the accounting method. He has the right to order the removal of all the materials placed, if the
traffic safety is endangered due to unsuitable quality of the surface dressing. All the costs for the
removal shall be born by the contractor.

2.2.3.2.5 BOUND ASPHALT WEARING COURSES — DRAINAGE ASPHALT

2.2.3.2.5.1 Description

The execution of a bound wearing course (BWC) of drainage asphalt comprises the supply of
suitable mineral aggregate mixtures and bituminous binder, as well as the production and placing
at locations specified by the design.

In view of the size of the largest stone grains in the drainage asphalt mixture, and of their origin,
the following mixtures are applicable to BWC:

- drainage asphalt DA 8s and DA 8,
- drainage asphalt DA 11s and DA 11,

- drainage asphalt DA 11.

Mixtures of drainage asphalt designated with »s« shall contain grains of sand and crushed stone of
silicate stone of eruptive origin.

With regard to the type of mineral aggregate and binder, drainage asphalt BWC is intended for
pavements for all groups of traffic loading. As a rule, they are introduced as pavement wearing
courses on carriageways of minimum slopes. The layer below the drainage asphalt course shall be
perfectly waterproof to prevent water to seep into the pavement structure.

For typical groups of traffic loading the use of drainage asphalt mixes for BWC is indicated in Table
3.55, whereas for characteristic groups of traffic volume it is given in the Table 3.56.

The method of assessing the traffic loading is defined in detail in the TSC 06.511 Design, Traffic
loading.

Table 3.55: Fields of application of drainage asphalt mixtures for BWC in dependence on the
average annual daily traffic loading
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Type of asphalt mix
Traffic loading AADT loading | 05 | pp g5 | DA11 | DA11S | DA 16
group (nominal axle
load 82 kN)
- exceptionally heavy > 3,000 - + - + -
- very heavy > 800 to 3,000 - + - + -
- heavy > 300 to 800 - + - + -
- medium > 80 to 300 - + - + -
- light > 30 to 80 + - + - -
- very light <30 + - + - -
- footways, cycle
tracks, parking places, - + - + - +1
and emergency lanes
on motorways
Y Base on sports fields
Table 3.56: Fields of application of drainage asphalt mixtures for BWC in dependence on
the average annual daily traffic volume
Traffic volume AADT volume Type of asphalt mix
group DA8 | DA8s | DA 11 | DA 11s | DA 16k
- exceptionally high > 20,000 - - - + -
- very high > 10,000 to 20,000 - + - + -
- high > 5,000 to 10,000 - + - + -
- medium > 2,000 to 5,000 - + - + -
- low > 1,000 to 2,000 + + + - +
- very low < 1,000 + + + + +

For new road construction, the design (technological) layer thicknesses of drainage asphalt for
BWC are indicated in Table 3.57

Table 3.57: Limiting design layer thicknesses of drainage asphalt mixtures for BWC
Design layer Unit Type of asphalt mix

thickness measure DA 8, DA 8s DA 11, DA 11s

- minimum mm 30 40 45

- maximum mm 40 50 60

As a rule, the type of the drainage asphalt mix for BWC shall be specified by the design. If this is
not the case, the engineer shall make final decision.
2.2.3.2.5.2 Basic Materials
For preparation of drainage asphalt mixtures the following materials are required:
- mineral aggregate mixtures,
- bituminous binders, and
- stabilizing additives.
2.2.3.2.5.2.1 Mineral Aggregate Mixtures
Only crushed grains of silicate and carbonate stone are applicable to execution of drainage asphalt
BWC.
3.2.3.1.1.2.2  Bituminous Binders

For drainage asphalt BWC, road bitumen or a mixture of bitumen and additives such as polymer
bitumen or tar having properties as specified for these asphalt mixtures shall be used.
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Exceptionally, and if approved by the engineer, for drainage asphalt BWC a binder of
characteristics B 100/150 may also be used, generally for light and very light traffic loading, and in
severe climatic conditions.

2.2.3.2.5.2.2 Stabilizing Additives
Stabilizing additives for drainage asphalt mixtures for BWC are generally of inorganic origin (fibres,
granules, dust).
2.2.3.2.5.3 Quality of Materials
2.2.3.2.5.3.1 Granulometric Composition and Properties of Mineral Aggregate Mixtures
Mineral aggregate mixtures for drainage asphalt BWC are composed of grains of
- stone dust,
- sand, and
- crushed stone.

The quality of mineral grain mixtures for drainage asphalt BWC is basically defined in detail in the
EN 13043.

2.2.3.2.5.3.1.1 Stone Dust

For drainage asphalt BWC, stone dust of quality I produced of carbonate stone shall be used. The
requirements for the composition and properties of stone dust grain mixtures are indicated in
Table 3.30.

2.2.3.2.5.3.1.2 Sand

For drainage asphalt BWC, crushed particles of fine sand may be used (granulometric composition
0/2 mm, GFgs category).

The requirements for the composition and properties of grain mixtures of crushed fine sand are
indicated in Tables 3.31 and 3.32.

2.2.3.2.5.3.1.3 Crushed Stone

For drainage asphalt BWC, fractions of crushed stone grains of size up to 16 mm and of Cigoyo
category shall be used.

The requirements for the quality of crushed stone mixtures are indicated in Tables 3.33 and 3.34
of these technical conditions.

In case that the required degree of coating of mineral grain surface with bituminous binder is not
ensured, suitable additive shall be used to improve coating of grains.

2.2.3.2.5.3.1.4 Collective Granulometric Composition

For BWC, mixtures of drainage asphalt composed of nominal fractions 0/8 mm, 0/11 mm, and 0/16
mm shall be used.

Ranges of the granulometric composition of these asphalt mixtures are indicated in terms of
grading curve limits for

- drainage asphalt DA 8 and DA 8s in Fig. 3.25,
- drainage asphalt DA 11 and DA 11s in Fig. 3.26, and for
- drainage asphalt DA 16 in Fig. 3.27.
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Fig. 3.25: Grading curve limits for mineral aggregate mixtures for drainage asphalt DA 8 and DA 8s
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Fig. 3.26: Grading curve limits for mineral aggregate mixtures for drainage asphalt DA 11 and DA
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Fig. 3.27: Grading curve limits for mineral aggregate mixtures for drainage asphalt DA 16
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2.2.3.2.5.3.2 Properties of Bituminous Binders

The properties of bituminous binders for drainage asphalts are defined
- for road bitumen in Table 3.36, and
- for polymer bitumen in Table 3.37.

Traffic loading and climatic conditions shall be considered when selecting the type of the
bituminous binder.

If the engineer directs the use of a bituminous binder other than the binder specified by the design
and/or preliminary investigation, he shall specify the quality conditions as well.

2.2.3.2.5.4 Method of Execution
2.2.3.2.5.4.1 Winning of Mineral Aggregate Mixtures and Binders

To winning mineral aggregate mixtures and bituminous binders for drainage asphalt BWC the
requirements indicated in section 2.2.3.2.2.4.1 of these technical conditions shall apply as
appropriate.

2.2.3.2.5.4.2 Depositing of Mineral Aggregate Mixtures and Binders

To these works the requirements indicated in section 2.2.3.2.2.4.2 of these technical conditions
shall apply as appropriate.

2.2.3.2.5.4.3 Preparation of Substrate Formation

To this work the requirements indicated in section 2.2.3.2.2.4.3 of these technical conditions shall
apply as appropriate.

2.2.3.2.5.4.4 Production of Asphalt mixture

To production of drainage asphalt mix the requirements indicated in section 2.2.3.2.2.4.4 of these
technical conditions shall apply as appropriate.

2.2.3.2.5.4.5 Bringing Asphalt mixture

General conditions for bringing asphalt mixture for BWC drainage asphalt are indicated in section
3.2.3.2.2.4.5 of these technical conditions.

2.2.3.2.5.4.6 Placing Asphalt mixture

In due time prior to placing asphalt mixtures the surface of a clean substrate, to which a drained
asphalt mixture will be placed as BWC, shall be evenly sprayed with a cationic bituminous emulsion
(0.3 to 0.5 kg/m?) or with another suitable binder to achieve adhering together of layers, if it has
not been sprayed at all, or if the traffic has removed the bituminous film from the substrate
surface. The sprayed-on agent for sticking the layers together shall be dry prior to placing the
asphalt mix.

Placing of asphalt mixture of drainage asphalt for BWC shall generally be performed mechanically
by means of a finisher to ensure a uniform composition of the spread mix. Exceptionally, manual
placing is allowed as well, if mechanical placing is not feasible for limited space. The engineer shall
approve the manual placing.

A bituminous mix of drainage asphalt may only be placed in favourable weather conditions. Both
air and substrate temperature shall amount to at least 10°C. Exceptionally, and if approved by the
engineer, the drainage asphalt mix may be placed at 5°C to a dry and non-frozen substrate in a
still weather, on condition that the asphalt layer thickness is in the upper range of the design
thickness specified in Table 3.57.

In windy weather the lowest temperature of the asphalt mixture for BWC shall not be less than by
10°C higher than the established lower limiting value for the particular bitumen type. In case of
manual placing, the temperature shall be by at least 20°C higher than the lower limiting value.

If work conditions permit, drainage asphalt for BWC shall be placed over the whole width of the
carriageway at the same time. If two finishers situated one after another are used for spreading,
the difference in quality of the placed layer of the asphalt mixture in the joint area must not be
visible.

Any interruption of work shall be executed perpendicularly to the road axis and vertically over the
entire width of the carriageway or traffic lane. Any deviation from this is only allowed upon the
engineer’s consent. Before the continuation of placing, the surface of the transverse joint shall be
indirectly heated. The spreading effect of the finisher must ensure a compaction of at least 85% of
the distributed asphalt mixture.
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The selected type of rollers and the compaction method (generally by static moving of rollers) shall
ensure the required density or compaction as evenly as possible over the whole carriageway
design width. Therefore, the width of the layer shall be increased by the design layer thickness
unless provided otherwise by the design.

An asphalt layer of a BWC shall be compacted from the edge towards the centre of the layer, and
from the lower edge to the upper edge of the layer. Individual passages of rollers shall always
overlap. Any staying of rollers on the placed layer shall be avoided.

All places inaccessible to machines shall be compacted to the required degree by other means, the
use of which shall be approved by the engineer, who also specifies the conditions in which such
means have to be used.

Traffic is allowed over the executed layer of drainage asphalt only after the mixture in the middle
of the layer has cooled down to approximately 30°C. The engineer has the right to specify other
conditions to be fulfilled prior to allowing the traffic over the BWC.

2.2.3.2.5.5 Quality of Execution

At least 7 days in advance prior to starting placing a drainage asphalt layer, the contractor shall
submit to the engineer for approval a method statement, which shall include particularly the
following:

- Preliminary composition of the asphalt mixture,

- Evidence of conformity of all the materials to be used,

- Programme of average frequency of both internal and external control,
- Description of work methods, and

- Information on the mechanization to be introduced.

Before the machines and equipment, on which the quality of the executed work depends, begin to
operate, their ability to ensure a uniform quality in accordance with these technical conditions shall
be ascertained.

All the machinery and equipment shall be certified and shall satisfy the design requirements as well
as these technical conditions for the quality of the placed layer of drainage asphalt.

2.2.3.2.5.5.1 Preliminary (Laboratory) Composition of Asphalt mixture

To the preliminary investigation (composition) of the drainage asphalt mixture for BWC all the
requirements indicated in section 2.2.3.2.2.5.1 shall apply as appropriate.

2.2.3.2.5.5.2 Properties of Test Specimens

The required properties of test specimens of asphalt mixtures of drainage asphalt for BWC are
indicated in Table 3.58. To the other properties of test specimens the requirements indicated in
section 2.2.3.2.2.5.2 shall apply as appropriate.

Table 3.58: Required mechanical and volume properties (limiting values) of mixtures of
drainage asphalt for a preliminary (laboratory) composition for BWC
Property of Unit Required value for traffic loading Test
asphalt mixture measure DA 8 \ DA 11 \ DA 16 method
- total void content % by vol. Viinte  — Vimaxs EN 12697-8
- void content in mineral % by vol. to be tested EN 12697-8
aggregate mixture
- fill_ing of voids in % VFB,s—VFBss | VFBy; — VFBss | VFByy — VFByg EN 12697-8
mineral aggregate
mixture with bitumen

2.2.3.2.5.5.3 Demonstrative Production and Placing

To the demonstrative production and placing of asphalt mixture of drainage asphalt the
requirements indicated in section 2.2.3.2.2.5.3 shall apply as appropriate.

The threshold values of mechanical and volume properties of drainage asphalt mixes are indicated
in Table 3.59.

2.2.3.2.5.5.4 Routine Production and Placing
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To the routine production and placing of drainage asphalt mixtures the requirements indicated in
section 2.2.3.2.2.5.4 shall apply as appropriate.

Table 3.59: Threshold values of mechanical and volume properties of produced drainage
asphalt mixes for BWC

Property of Unit Required value Test
asphalt mixture measure DA 8 ‘ DA 11 ‘ DA 16 method

- total void content % by vol. Vinint3 = Vimax3o EN 12697-8
- void content in mineral % by vol. to be tested EN 12697-8

aggregate mixture
- filling of voids in mineral %

aggregate mixture with VFB,y — VFBso | VFBig — VFBsg | VFBis — VFB4s | EN 12697-8

bitumen

The required limiting values of compaction and void content for drainage asphalt mixtures for BWC
are indicated in Table 3.60.

Table 3.60: Required limiting values of placed mixture of drainage asphalt for BWC
Property of placed Unit Required value Test
asphalt mixture measure | DA 8 ‘ DA 11 | DA16 | method
- layer compaction % by > 97 BAS
vol.
- layer void content % by Vimints = Vimaxes EN 12697-8
vol.

2.2.3.2.5.5.5 Layer Thickness
Limiting design thicknesses of drainage asphalt mixtures for BWC are indicated in Table 3.57.

Average thickness of an asphalt mixture may be by up to 10% below the design thickness,
whereas individual measured values (however maximum 10% of the total number of tests) by up
to 25% below the design thickness (threshold value).

An individual measured thickness of an ahspalt mixture for BPBB abd BPBw courses is admitted to
be by up to 10% greater than the design thickness.

When assessing the average thickness of a placed layer, the maximum thickness is limited to the
upper limiting design thickness + 5 mm (according to Table 3.57).
3.2.3.1.1.2.3  Evenness, Level, and Slope of Formation

To the evenness, level, and slope of formation of a placed layer of drainage asphalt for BWC, the
requirements indicated in section 3.2.3.2.2.5.6 shall apply as appropriate.

2.2.3.2.5.6 Quality Control of Execution

2.2.3.2.5.6.1 Internal Control

To the internal control within the scope of execution of drainage asphalt mix for BWC the
conditions indicated in section 2.2.3.2.2.6.1 shall apply as appropriate.

3.2.3.1.1.2.4  External Control

To the external control within the scope of execution of drainage asphalt mix for BWC the
conditions indicated in section 2.2.3.2.2.6.2 shall apply as appropriate.

2.2.3.2.5.7 Measurement and Take-Over of Works

2.2.3.2.5.7.1 Measurement of Works

The executed works shall be measured in accordance with section 2.1.7.1 of the general technical
conditions and calculated in square metres.
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All the quantities shall be measured by the actually performed extent and type of works within the
scope of the design. The measurements shall be recorded in due time.

3.2.3.1.1.2.5 Take-Over of Works

To taking-over of constructed drainage asphalt layers for BWC the conditions indicated in section
2.2.3.2.2.7.2 of these technical conditions shall apply as appropriate.

2.2.3.2.5.8 Final Account of Works

2.2.3.2.5.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.2.5.7.1 and taken-over according to section
2.2.3.2.5.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.2.5.8.2 Deductions Due to Unsuitable Quality
2.2.3.2.5.8.2.1 Quality of Materials

Due to unambiguously defined quality of materials for drainage asphalt BWC there are no
deductions when accounting the quantities.

If the contractor places such material for BWC, which does not comply with the requirement
indicated in 2.2.3.2.5.3 of these technical conditions, the engineer shall decide on the method of
accounting. The engineer has also the right to reject the complete executed work.

2.2.3.2.5.8.2.2 Quality of Execution

Necessary bases to assess the quality of execution and to calculate deductions due to unsuitable
quality are indicated in section 2.2.3.2.5.5.

If the contractor fails to ensure the required quality of placed drainage asphalt BWC the engineer
shall decide upon the method of accouting. When the engineer establishes deficiencies such as

- unsuitable void content in the asphalt mixture placed,
- insufficient compaction of the asphalt mixture placed,
- insufficient thickness of the layer laid, or
- unsuitable evenness of the formation,
he is entitled to put into effect deductions, which shall be evaluated on the following bases:

- For an unsuitable void content in the asphalt mixture placed, if the void content specified
by the preliminary investigation of the asphalt mixture is exceeded, the following equation

shall apply:

2
FO = L xB6xC xPD

100

where:
FO = financial deduction (SIT)
p = deviation above the limiting value, however by maximum + 5% (threshold value)
Cc = unit price of the work executed (SIT/n7’)
PD = extent of the work carried out inadequately ().

Calculation of deduction: FO = p? x6 (%)

p % 0.2 0.4 0.6 0.8 1.0 1.2 |14 1.6 1.8 2.0
FO' (%) [0.24 0.96 2.16 3.84 6.0 |8.64 [11.76 |15.36 |19.44 |24.0
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For an unsuitable compaction of the asphalt mixture placed (compared to the specimen by
Marshall), the following equation shall apply:
2
FO = L x3xC xPD
100

where:
p - deviation of compaction of the placed asphalt mixture from the lower limiting value, however by
maximum 3% (absolute value), i.e. up to the lower threshold value

Calculation of deduction: FO = p? x3 (%)

p % 0.2 |04 |06 [0.8 1.0 |1.2 14 |1.6 1.8 2.0 |22 24 2.6 2.8 3.0

FO' (%) |0.12 |0.48 |1.08 |1.92 |3.0 |432 |5.88 |7.68 |9.72 |12.0 |14.52 |17.28 | 20.28 | 23.52 | 27.0

For insufficient thickness of the bituminous layer placed:

- for a deviation of the average or individual thicknesses from the contractual value by up to
10%, the contract price shall be cut down linearly;

- for a deviation of individual thicknesses by > 10% to 25%, an additional contract price
reduction shall be carried out applying the following equation:

FO = x375xCxPD
100

where:
p - percentage of the insufficient individual layer thickness (above -10% to - 25% of the design/contract
thickness)

Calculation of deduction: FO' = px 3,75 (%)

p % 2 4 6 8 10 12 |14 16 |18 20
FO' (%) [7.5 15 22.5 30 37.5 |45 |52.5 |60 |67.5 |75

For unsuitable formation evenness of the course, the following equation shall apply:

Fo =3 (p2 x A Jx06xC

where:
Di = deviation of the evenness above the limit value specified in section 3.2.3.2.2.5.6 (mm)
A = corresponding zone width of an uneven formation (m)

2.2.3.2.6 BOUND ASPHALT WEARING AND SEALING COURSES — STONE MASTIC
ASPHALT

2.2.3.2.6.1 Description

The execution of a bound wearing and sealing course (BWSC) of a mixture of stone mastic asphalt
(SMA) comprises the supply or suitable mineral aggregate mixtures and binder, as well as the
production, transport, and placing the asphalt mix at locations specified by the design.

This work shall be carried out in still weather without precipitations, and at both substrate and air
temperatures of at least 5°C. Exceptionally, and if approved by the engineer, a BWSC of SMA may
be placed onto a dry and non-frozen substrate at temperature 3°C in still weather, on condition
that the asphalt layer thickness is in the upper range of the required technological (design)
thickness.

In view of the size of the largest grains in a stone mastic asphalt mixture as well as their origin,
the following asphalt mixtures are applicable to BWSC:

- stone mastic asphalt SMA 4,
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- stone mastic asphalt SMA 8 and SMA 8s, and
- stone mastic asphalt SMA 11 and SMA 11s.

Mixtures of stone mastic asphalt designated with »s« shall contain grains of sand and crushed
stone of silicate stone of eruptive origin.

In dependence on the type of both mineral aggregate mixture and binder, BWSC made of stone
mastic asphalt are placed as wearing and sealing course for all the traffic loading groups.

The use of mixture of stone mastic asphalt for BWSC is indicated in Table 3.61.for the
characteristic traffic loading groups, whilst for the characteristic traffic volume groups it is indicated
in Table 3.62.

The method of assessing the traffic loading is described in detail in the TSC 06.511 Design, Traffic
loading.

Table 3.61: Fields of application of mixtures of SMA for wearing and sealing courses in
dependence in the average annual daily traffic loading

Type of asphalt mixture
Traffic loading AADT loading | SMA4 SMA 8 SMA 8s SMA 11 SMA 11s
group (nominal axle
load 82 kN)
- exceptionally heavy (EH) > 3,000 - - + - +
- very heavy (VH) > 800 to 3,000 - - + - +
- heavy (H) > 300 to 800 - - + - +
- medium (M) > 80 to 300 - + + + +
- light (L) > 30 to 80 + + - + -
- very light (VL) <30 + + - + -
- footways, cycle tracks, - + + - - -
parking places, and
emergency lanes on
motorways
Table 3.62: Fields of application of mixtures of SMA for wearing and sealing courses in
dependence on the average annual daily traffic volume
Traffic volume AADT volume Type of asphalt mixture
group SMA4 | SMA8 | SMA8s | SMA 11| SMA 11s
- exceptionally high > 20,000 - - + - +
- very high > 10,000 to 20,000 - - + - +
- high > 5,000 to 10,000 - - + - +
- medium > 2,000 to 5,000 - + + + +
- low > 1,000 to 2,000 + + - + -
- very low <1,000 + + - + -

9 When selecting type of mineral grains such stone shall prevail which is more resistant to smoothening.
The required limiting design layer thicknesses of SMA for BWSC are indicated in Table 3.63.

Table 3.63: Limiting layer thicknesses of SMA for BWSC

Design layer Unit Type of asphalt mixture

thickness measure SMA 4 SMA 8 SMA 8s SMA 11 SMA 11s
- minimum mm 1.5 2 2.5 2.5 3

- maximum mm 3.5 4 4.5 4.5 5

As a rule, the type of the SMA mixture for BWSC shall be specified by the design. If this is not the
case, the engineer shall make a final decision.

2.2.3.2.6.2 Basic Materials
2.2.3.2.6.2.1 Mineral Aggregate Mixtures
For SMA mixtures to be placed as BWSC only mixtures of crushed stone grains may be used.
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If the type of the mineral aggregate mixture is not specified by the design, it shall be determined
by the engineer with regard to the traffic loading and volume, as well as to climatic conditions and
layer thickness.

2.2.3.2.6.2.2 Bituminous Binders

For SMA mixtures for BWSC, standard road bitumen (B) of polymer bitumen (PmB) can be used,
on condition that their properties meet the requirements for the foreseen traffic and climatic
loading, as well as for production and placing.

The applicability of types of bituminous binders is indicated in Table 3.64.

Table 3.64: Applicability of types of road bitumen and polymer bitumen for SMA mixtures for
BWSC in dependence on the traffic loading

Traffic loading Type of bituminous binder

group B B B PmB2 |PmB3 | PmB4
70/100 | 50/70 35/50

exceptionally heavy - + + + + +

very heavy - + + + + +

heavy - + + - + +

medium + + + - + +

light + - - - - +

very light, and footways, cycle + ) ) i i )

tracks, etc.

If the type of the bituminous binder is not specified by the design, the engineer shall specify taking
account of the foreseen conditions of application. The engineer has also the right to request a
change of the bituminous binder type, if this is required due to the traffic loading and climatic
conditions.

The contractor may also use other binders provided that he can prove their conformity and that
the engineer approves such a modification.

2.2.3.2.6.2.3 Stabilizing Additives
Stabilizing additives for SMA mixtures for BWC are generally of inorganic origin (fibres, granules,
dust).
2.2.3.2.6.3 Quality of Materials
2.2.3.2.6.3.1 Mineral Aggregate Mixtures
Mineral aggregate mixtures for SMA mixes for BWSC shall be composed of
- stone dust,
- sand, and
- crushed stone.

The quality of mineral aggregate mixtures for BWSC is basically defined in detail in the EN 13043
Aggregates for asphalt mixtures and surface dressing for roads, airports, and other traffic surfaces.

2.2.3.2.6.3.1.1 Stone Dust

For mixtures of SMA for BWSC for roads with medium or heavy loading, stone dust of the quality
class I produced of carbonate stone shall be used as a rule.

Recovered stone dusts won during the production of asphalt mixtures by de-dusting silicate grains
must not be used as added (foreign) stone dust.

Properties of stone dust used to produce SMA mixtures shall meet the requirements indicated in
Table 3.20 in these technical conditions.

2.2.3.2.6.3.1.2 Sand
For SMA for BWSC, only fine crushed sand of GFgs category shall be used.

The required composition of fine crushed sand mixture for SMA mixes for BWSC is indicated in
Table 3.31.

For roads with a heavy traffic loading and high traffic density, fine crushed sand of silicate stone
shall be used.
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The required properties of sand grains for SMA mix for BWSC are indicated in Table 3.32.

Mineral grains used to produce crushed sand shall have same resistance to both crushing and wear
when tested by the Los Angeles method as it is required for the crushed stone mixture for the
corresponding traffic loading type indicated in Table 3.33.

2.2.3.2.6.3.1.3 Crushed Aggregate

For SMA mixtures basic fractions and intermediate fractions of crushed stone grains, which meet
the requirements indicated in the EN 13043, are recommended.

Requirements for resistance of stone grains for SMA mixtures

- to crushing and wear assessed by the Los Angeles testing method (according to EN 1097-
2), and

- to polishing (PSV coefficient according to EN 1097-8),

are indicated in Table 3.33 for the traffic loading groups, while the other requirements for
properties of crushed stone grain mixtures are stated in Table 3.34 in these technical conditions.

For SMA mixtures for BWSC on roads with heavy traffic loading it is only allowed to use completely
crushed stone grains (Cyoo/0 Category assessed in accordance with the EN 933-5.

In case that the percentage of coating of mineral grain surface with the bitumen B 100/150 is not
ensured, suitable additive shall be introduced to improve the coating rate.

2.2.3.2.6.3.1.4 Collective Granulometric Composition

Ranges of mineral aggregates passing sieve for SMA mixes are determined for the basic types of
asphalt mixtures by grading curve limits indicated in Figs. 3.28 to 3.32.

The method of testing mineral aggregate mixtures is defined in the EN 933-1, whereas the
composition of mineral aggregate mixtures is specified in the EN 13108-1.
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Fig. 3.28: Grading curve limits for mineral aggregate mixtures for stone mastic asphalt SMA 4
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Fig. 3.29: Grading curve limits for mineral aggregate mixtures for stone mastic asphalt SMA 8
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Fig. 3.30: Grading curve limits for mineral aggregate mixtures for stone mastic asphalt SMA 8s
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Fig. 3.31: Grading curve limits for mineral aggregate mixtures for stone mastic asphalt SMA 11
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Fig. 3.32: Grading curve limits for mineral aggregate mixtures for stone mastic asphalt SMA 11s
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Before commencing the works, the conformity of each mineral aggregate mixture, foreseen for
SMA, with the design requirements and with the provisions of these technical conditions shall be
tested in compliance with the requirements indicated in these technical conditions.

In case that the engineer has already approved the use of identical mineral aggregate mixtures for
execution of SMA, re-testing of conformity is not necessary.

2.2.3.2.6.3.2 Bituminous Binders
The quality of bituminous binders used for production of SMA for BWSC is defined in the
- EN 12591 Bitumen and bituminous binders — Specifications for road bitumen, and
- EN 14023 Bitumen and bituminous binders — Specifications for polymer modified bitumen.

The required properties of road bitumen for SMA mixtures for BWSC are indicated in Table 3.36,
and of polymer bitumen in Table 3.37 in these technical conditions.

Climatic conditions and traffic loading shall be considered when selecting the type of bitumen.

Polymer bitumen may only be used in case of an adequate technological preparation, and when
the conformity with the requirements indicated in these technical conditions is verified.

The engineer may require other binders than those specified by the design, and/or by the
preliminary investigation. In such a case he shall also define the quality requirements.

2.2.3.2.6.3.3 Agents Ensuring Adhesion of Layers

Agents ensuring adhesion of a AMA layer to the bituminous mix in the underay shall be such as to
provide a perfect and uniform bond of both layers.

An asphalt mixture underlay shall be sprayed with such an agent only where the traffic has
removed the binder from the grains located on the top of that layer.

As a rule, to ensure mutual adhesion of layers, a cationic polymer bitumen emulsion containing at
least 55% by mass of bitumen shall be used.

2.2.3.2.6.3.4 Stabilizing Additives

The portion of a stabilizing additive to prevent flowing away of bituminous binder from the surface
of mineral grains in the SMA mixture may amount to 0.3 — 1.5% by mass of the asphalt mixture.
2.2.3.2.6.4 Method of Execution

2.2.3.2.6.4.1 Winning of Mineral Aggregate Mixtures and Binders

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning both mineral aggregate and binder for stone mastic asphalt
mixtures for BWSC.

The method of acquiring both mineral aggregate and binder shall be such as to ensure their
constant and traceable quality.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates and
binders with requirements indicated in 2.2.3.2.6.3.1 for the aggregate, and 2.2.3.2.6.3.2 for the
binder.

2.2.3.2.6.4.2 Depositing of Mineral Aggregate Mixtures and Binders

When the contractor, prior to the further use, provisionally deposits mineral aggregates, the
foreseen location shall be suitably arranged and protected from precipitations in advance.

Stone dust shall be stored in a dry and closed space.

Tanks for storing bituminous binder shall be equipped with devices for an indirect heating, and
with thermometers. The recommended and maximum temperature of road bitumen are indicated
in Table 3.65.

Table 3.65: Recommended and maximum temperatures of road bitumen during storing

Type of Recommended Maximum

bitumen temperature temperature
°C °C

B 70/100 140 160

B 50/70 150 170

B 35/50 160 180
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For storing polymer bitumen such temperatures shall be considered as specified by the
manufacturer of the binder.

Stocks of mineral aggregates and binders, and/or the current supply to the asphalt plant shall be
such as to ensure a continuous production of SMA mix for BWSC.

2.2.3.2.6.4.3 Preparation of Substrate Formation

As a base of the SMA mixture for BWSC, a bound roadbase of bituminous crushed stone prepared
in compliance with section 2.2.3.1.3.5.6 of these technical conditions is suitable.

Unless provided otherwise by the design, a bound sub-base corresponding to section 2.2.3.1.2.5.3,
of these technical conditions can be used as a base for the SMA for BWSC, on condition that the
engineer approves this.

All the time from the beginning of placing the SMA for BWSC, the contractor is obliged to maintain
the substrate formation in such a condition as it has been during take-over. All damage, deviations,
and other deficiencies shall be made good and suitable evidence shall be submitted to the engineer
prior to continuation of placing BWSC.

To ensure proper adhesion of the SMA to the substrate, the latter shall be sprayed with a cationic
polymer emulsion (approximately 0.3 to 0.5 kg/m?), if the traffic running on the substrate has
removed the bituminous binder from the grains on the bound roadbase surface. The amount of the
material applied by spraying depends on the substrate condition.

The contractor may start placing the SMA for BWSC only after the engineer has taken-over the
substrate formation in compliance with the specified requirements.

2.2.3.2.6.4.4 Production of Stone Mastic Asphalt

The production of SMA shall be carried out mechanically at a mixing plant by a batch method of
work.

Dosing equipment shall ensure a suitable amount of SMA components by mass. Dosing by volume
is allowed only if approved by the engineer.

The mixing time and other impacts on the quality of coating of grains with binder, or distributing
the binder within the mixture shall be so adjusted as to ensure a uniform mixture of SMA.

A mixture of SMA for BWSC shall generally be produced by the hot procedure. The temperature of
the produced SMA mix upon leaving the mixer is indicated in Table 3.66.

Table 3.66: Recommended and maximum temperature of produced SMA mixture

Recommended Maximum
Type of bitumen | temperature range temperature
°C °C
B 70/100 140 to 160 175
B 50/70 150 to 170 180
B 35/50 160 to 180 190

The production capacities of the mixer, transportation means, and equipment for placing shall be
mutually harmonized.

The produced SMA mix may be stored in non-heated silos for shorter periods.

2.2.3.2.6.4.5 Bringing Stone Mastic Asphalt Mixtures

To bringing SMA mixtures the conditions indicated in section 2.2.3.2.2.4.5 of these technical
conditions shall apply as appropriate.

2.2.3.2.6.4.6 Placing Stone Asphalt Mastic Mixtures

Placing SMA mixtures for BWSC shall generally be performed mechanically by means of a finisher -

spreader. The spreading effect of the finisher must ensure a compaction of at least 85% of the
distributed mixture with regard to the reference density of the laboratory test specimen.

Exceptionally, manual placing is allowed as well, if mechanical placing is not feasible for limited
space. The engineer shall approve the manual placing.

Taking account of the type of the road bitumen used in production of SMA, the recommended and
the minimum temperature of the mixture upon placing are indicated in Table 3.67. In case that
polymer bitumen is used, the manufacturer’s recommendations shall be considered.
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Table 3.67: Recommended and minimum temperature of SMA mixture upon placing

Type of Recommended Minimum

bitumen temperature range temperature
°C °C

B 70/100 130 to 120 120

B 50/70 140 to 130 130

B 35/50 150 to 140 140

The temperature of a hot mixture of SMA shall be measured in compliance with the EN 12697-13.

In windy weather the lowest temperature of the SMA mixture, when placed mechanically, shall not
be less than by 10°C higher than the abovementioned temperature for the particular road bitumen
type. In case of manual placing, the temperature shall be by at least 20°C higher than the
abovementioned values.

If work conditions permit, the SMA mixture for BWSC shall be placed over the whole width of the
carriageway at the same time. If two finishers situated one after another are used for spreading,
the difference in quality of the placed layer of the asphalt mixture in the joint area must not be
visible.

Any interruption of work shall be executed perpendicularly to the road axis and vertically over the
entire width of the carriageway or traffic lane. Any deviation from this is only allowed upon the
engineer’s consent. Before the continuation of placing, the surface of the transverse joint shall be
coated with bituminous emulsion or with cut-back bitumen (at least 0.5 kg/m?), and the area of
the transverse joint shall be indirectly heated. A 15 cm wide zone in the joint area shall be coated
as well.

The selected type of rollers and the compaction method shall ensure the required density
(compaction) as evenly as possible over the whole design width. Therefore, the width of the layer
shall be increased by the design layer thickness unless provided otherwise by the design.

The placed SMA mixture shall be compacted from the edge towards the centre of the layer, and
from the lower edge to the upper edge of the layer. Individual passages of rollers shall always
overlap by 15 — 20 cm. Any staying of rollers on the placed layer, as well as sudden braking and
accelerating, and change of direction of the roller shall be avoided.

All places inaccessible to machines shall be compacted to the required degree by other means, the
use of which shall be approved by the engineer, who also specifies the conditions in which such
means have to be used.

Traffic is allowed over the placed SMA mixture only after the asphalt mixture in the middle of the
layer has cooled down to approximately 30°C. The engineer has the right to specify other
conditions to be fulfilled prior to allowing the traffic over the BWSC.

2.2.3.2.6.5 Quality of Execution

At least 7 days in advance prior to starting placing a SMA layer, the contractor shall submit to the
engineer for approval a method statement, which shall include particularly the following:

- Preliminary composition of the asphalt mixture,

- Evidence of conformity of all the materials to be used,

- Programme of average frequency of both internal and external control,
- Description of work methods, and

- Information on the mechanization to be introduced.

Before the machines and equipment, on which the quality of the executed work depends, begin to
operate, their ability to ensure a uniform quality in accordance with these technical conditions shall
be ascertained.

All the machinery and equipment shall be certified and shall satisfy the design requirements as well
as these technical conditions for the quality of the placed layer.

2.2.3.2.6.5.1 Preliminary (Laboratory) Composition of Asphalt Mixture
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To the preliminary (laboratory) composition (investigation) of a stone mastic asphalt mixture the
conditions indicated in section 2.2.3.2.2.5.1 of these technical conditions shall apply as
appropriate.

2.2.3.2.6.5.2 Properties of Test Specimens

The required quality of mineral aggregates and bituminous binder for SMA mixtures for BWSC is
specified in detail in sections 2.2.3.2.2.3.1 and 2.2.3.2.2.3.2 of these technical conditions.

The required properties of test specimens of SMA mixtures are indicated in table 3.68.

Test specimens of SMA mixtures on roads with exceptionally heavy and very heavy traffic loading
shall be prepared by 2 times 75 hammering blows.

The total void content in an asphalt mixture, and the filling-up of voids in a mixture of mineral
aggregate with bitumen shall be within the range of the specified limiting values.

For roads with a heavy traffic loading and special climatic action, it is necessary, within the scope
of the preliminary investigation of an asphalt mixture for BPBB courses, to verify the resistance to
formation of ruts, which shall be carried out in accordance with the procedure defined in the EN
12697-22. The WTR or R category defined in the EN 13108-1 shall be assessed in dependence
on the traffic loading specified in the design.

Table 3.68: Required mechanical and volume properties (limiting values) of SMA mixtures for a
preliminary (laboratory) composition for BWSC

Required value for traffic loading

Property of Unit Test

asphalt mixture measure heavy | medium and light method

- total void content % by | Vminz,s = Vimaxa,s Vinin2 = Vimaxa EN 12697-8

vol.

- void content in mineral aggregate | % by to be tested EN 12697-8
mixture vol.

- filling of voids in mineral % VFB75 — VFBgg VFBgy — VFBgg EN 12697-8
aggregate mixture with bitumen

- minimum void content % by m. 6.5 7.0 EN 12697-1

2.2.3.2.6.5.3 Demonstrative Production and Placing

The contractor shall verify the preliminary (laboratory) composition of the asphalt mixture at a
suitable asphalt production plant, the transportation to the site, and placing for BWSC after he has
obtained an approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant for production of asphalt
mixtures for BWSC,

- establish suitability of transportation method and equipment for placing bituminous layers,

- take a specimen of the asphalt mixture at the location of placing to perform a conformity
test,

- follow the process of thickenning of the asphalt mixture by means of a non-destructive test
(with isotope gauge according to TSC 06.711),

- take cores at the location where asphalt mixture specimens have been taken,

- measure the density of the asphalt mixture placed at 30 locations.
The threshold values of mechanical and volume properties in compositions of SMA mixtures for
BWSC are indicated in table 3.69.

Table 3.69: Threshold values of mechanical and volume properties of produced SMA mixture
for BWSC

‘ Required value for traffic loading ‘

Property of ’ Unit Test ‘
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asphalt mixture measure heavy medium and light method
- total void content % by Vimint — Vinaxs Vimint — Vinass EN 12697-8
vol.
- void content in mineral aggregate | % by to be tested EN 12697-8
mixture vol.
- filling of voids in mineral % VFB7o — VFBgs VFBs5 — VFBgs EN 12697-8
aggregate mixture with bitumen

During production, transport, and placing of asphalt mixture the bituminous binder may harden by
up to 2 grades.

If the contractor has already placed a BWSC last year with compositions of mineral grains and
binders of the similar properties and under similar conditions, then the preliminary investigation
results may be taken as a demonstrative production and placing. However, the engineer shall
make final decision.

In case that some changes occur in view of the mechanization used for placing, the demonstrative
placing of the asphalt mixture shall be repeated. The engineer shall make final decision.

2.2.3.2.6.5.4 Routine Production and Placing

The engineer shall approve a routine production and a working composition not until the contractor
has submitted the results of the demonstrative production and placing. The permission for a
routine production also includes requirements for the SMA mixture properties and for the control
foreseen by these technical conditons.

The permission for a routine production and placing of a SMA mixture for BWSC shall also comprise
detailed requirements for an eventual additional spray application of an adhesive agent to the
underlay surface according to section 2.2.3.2.6.4.3 of these technical conditions.

In case of any modification in production and placing of the asphalt mixture, the contractor shall
submit to the engineer in writing his proposal for the particular modification. Such a modification
shall only be implemented after being approved by the engineer.

The required limiting values of the compaction and void content for SMA mixtures placed as BWSC
are indicated in Table 3.70.

Table 3.70: Required limiting values of placed SMA mixture for BWSC

Property of Unit Required value for traffic loading Test
placed asphalt measure | exceptionally very heavy method
mixture

heavy and heavy
- layer compaction % >97 >97 BAS
- layer void content | % by v. | Viinz — Vimaxs Vimin2 — Vinass EN 12697-8

2.2.3.2.6.5.5 Layer Thickness
Limiting design thicknesses of SMA mixtures for BWSC are indicated in Table 3.63.

Average thickness of an asphalt mixture may be by up to 10% below the design thickness,
whereas individual measured values (however no more than 10% of the total number) by up to
25% below the design thickness (threshold value).

When assessing the average thickness of a placed layer, the maximum thickness is limited to the
upper limiting design thickness + 5 mm (according to Table 3.63).

2.2.3.2.6.5.6 Evenness, Level, and Slope of Formation

Any unevenness of the formation of the SMA layer placed as BWSC shall be established, in any
direction with regard to the road axis, as a deviation below a 4 m long straight edge. The
formation of the BWSC may deviate from the straight edge by maximum the following limiting
value:

- on carriageways subjected to exceptionally heavy, very heavy and heavy traffic loading

- - for machine placing in one layer < 4mm
- for machine placing in two layers
- on a lower layer < 6mm
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- on carriageways subjected to other traffic loading types
- - for machine placing < 6 mm
- - for manual placing <10 mm

The level of the individual measuring points on the formation of the BWSC shall be determined by
levelling. In any place, the BWSC formation may deviate from the design level by maximum +10
mm (limiting values).

The slope of the formation of the BWSC shall be, as a rule, equal to both transverse and
longitudinal fall of the carriageway. The allowable slope tolerances are defined by the admitted
unevenness and deviation from the particular layer formation level. However, the allowable
tolerances shall not exceed the design slope by more than + 0.4% (threshold value).

2.2.3.2.6.6 Quality Control of Execution

To checking the quality of placed stone mastic asphalt layer the provisions of section 2.2.3.2.2.6 of
these technical conditions shall apply as appropriate.

Statistic analyses and comparisons of results within the scope of both internal and external control
represent a base to evaluate conformity of the executed works with the requirements, and to carry
through eventually necessary measures for mending the deficiencies.

A third party institution performing the external control of conformity of asphalt mixtures for BWSC
with the requirements indicated in both design and these technical conditions shall prepare a
written conformity evaluation, and a report shall be submitted to the engineer.

2.2.3.2.6.7 Measurement and Take-Over of Works

To the measurement and take-over of SMA layers the conditions indicated in section 2.2.3.2.2.7 of
these technical conditions shall apply as appropriate.

2.2.3.2.6.8 Final Account of Works

The final account of the works carried out within the scope of construction of BWSC made of SMA
shall be performed on the basis of provisions of section 2.2.3.2.2.8 of these technical conditions.
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2.2.3.2.7 BOUND ASPHALT WEARING AND SEALING COURSES — THIN OVERLAYS
Technical conditions and methods for construction of bound asphalt wearing and sealing courses of
thin overlays are described in detail in the TSC 06.416.

2.2.3.2.7.1 Description

The execution of a bound asphalt wearing and sealing course (BWSC) in the form of a thin overlay
includes the supply of suitable mineral aggregate mixtures and bituminous binder, as well as the
production (by either cold or hot procedure), transportation, and placing asphalt mixture at
locations specified by the design.

This work shall be carried out in still weather without precipitations, and at both substrate and air
temperatures of at least 10°C for cold procedure, and at least 5°C for hot procedure. Exceptionally,
and if approved by the engineer, a thin overlay may be placed onto a dry and non-frozen substrate
at temperature 3°C in still weather, on condition that the thickness of the asphalt mix is in the
upper range of the design thickness indicated in Table 3, and that the engineer approves this.

In view of the size of the largest stone grains in the asphalt mixture for a thin overlay, and of their
origin, the following asphalt mixtures are applicable to BWSC:

- thin overlays TPh 2k,

- thin overlays TPh 4k, TPh 4s, TPv 4k, TPv 4s

- thin overlays TPh 6k, TPh 6s

- thin overlays TPh 8k, TPh 8s, TPv 8k, TPv 8s

- thin overlays TPh 11k, TPh 11s
avtor naj definira kratice oz. simbole, ki so po njegovem mnenju najustreznejsi (morda P = O, k =
cipd.)
Asphalt mixtures for thin overlays

- designated with »k« contain carbonate grains of sediment origin only,

- designated with »s« contain grains of silicate sand and crushed aggregate of eruptive
origin, or of suitable secondary raw materials.

In dependence on the type of mineral aggregate grains and binder as well as on the execution
method, thin overlays are intended for placing into pavement structures as wearing and sealing
course, or as a sealing course below the wearing course of an asphalt mixture of open composition
for all traffic loading groups.

The use of thin overlays for the characteristic traffic loading groups is indicated in Table 3.71, and
for the characteristic traffic volume groups in Table 3.72.

The method of assessing the traffic loading is described in detail in the TSC 06.511 Design, Traffic
Loading.

Table 3.71: Fields of application of thin overlays for wearing and sealing courses in
dependence on the average annual daily traffic loading

Type of asphalt mixture
cold hot
Group of AADT loading TPh4k | TPh4s TPv 4k TPv 8s
traffic loading (nominal axle |TPh2k| TPH8k | TPh6s [TPh8s| TPv8k |TPv4s| TPv11s
load 82 kN) TPv 11k
- exceptionally heavy (EH) > 3,000 - - - - - - +
- very heavy (VH) > 800 to 3,000 - - - - - - +
- heavy (H) > 300 to 800 - - + + - +
- medium (M) > 80 to 300 - - + + - +
- light (L) > 30 to 80 - + + - -
- very light (VL) <30 + + - . _
- footways, cycle tracks,
parking, emergency lanes - + + + - + - -
on motorways
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Table 3.72:  Fields of application of thin overlays for wearing and sealing courses in dependence
on the average annual daily traffic volume
Type of asphalt mixture
cold hot
Group of AADT volume TPv 4k
traffic loading (nominal axle load | TPh2k | TPh 4k |TPh4s|TPh6s| TP 8s TPv8k | TPv4s | TPv 82
82 kN) TPH TPv 11k TPv
8k 11s
- exceptionally high > 20,000 - - R _ + N _ .
- very high > 10,000 to 20,000 - - - + + . + .
- high > 5,000 to 10,000 - - + + + - + +
- medium > 2,000 to 5,000 - - + + + - + +
- low > 1,000 to 2,000 - + - - - + - _
- very low < 1,000 + + - +

Y When selecting the type of grains in the asphalt mixture, such stone is preferential, which is
more resistant to smoothing.

The design thicknesses of thin overlays for BWSC are indicated in Table 3.73.

Table 3.73: Limiting design thicknesses of thin overlays for BWSC

Design thickness Unit Type of asphalt mixture
of thin overlay
measure |TP2"| TP4? | TPE" | TP8? | TP11?
Limiting value

- clod method:

- minimum mm 2 4 6 8 -

- maximum mm 4 8 12 16 -
- hot method:

- minimum mm - 12 - 16 20

- maximum mm - 16 - 20 25

1) placing: one-layer or two-layer
2) placing: two-layer
The type of asphalt mixture for BWSC shall be specified by the design.
make final decision.
2.2.3.2.7.2 Basic Materials
The following basic materials are necessary to produce thin overlays:
- mineral aggregates,
- bituminous (or special) binders, and
- additives.
2.2.3.2.7.2.1 Mineral Aggregate Mixtures

As a rule, mixtures of crushed grains of stone or secondary materials (e.g. slag) shall be used for
thin layers.

Unless defined by the design, the engineer shall specify the type of mineral aggregate mixture with
regard to the traffic loading, traffic volume, climatic conditions, and layer thickness.

2.2.3.2.7.2.2 Binders

For thin overlays, the following binders may be used: standard road bitumen (B) or bituminous
emulsions (BE), polymer bitumen (PmB), and polymer bituminous emulsions (PmBE) of adequate
characteristics required for the foreseen traffic and climatic conditions, as well as for production
and placing. Special binders such as epoxy resins are applicable as well.

The engineer shall specify the type of bituminous binder with regard to the foreseen conditions of
use, unless this has already been provided by the design. The engineer has also the right to direct

If not, the engineer shall
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a change of the bituminous binder type if this is justified by the traffic loading and climatic
conditions.

The contractor is free to introduce other binders provided that he proves their suitability, and the
engineer approves such a modification.

2.2.3.2.7.2.3 Additives
Additives for thin overlays produced by the cold method shall ensure suitable placeability of the
asphalt mixture (water), and enable controlling the process of decomposition of the emulsion
(cement, lime). The manufacturer of the bituminous binder shall specify the required amount and
quality of the additive.
2.2.3.2.7.3 Quality of Materials
2.2.3.2.7.3.1 Mineral Aggregate Mixtures
Mineral aggregate mixtures for thin overlays for BWSC shall be composed of grains of

- sand and

- crushed gravel
If a thin overlay is produced by the hot method, its mix shall also contain stone dust.

The quality of mineral aggregate mixtures for BWSC is basically defined in detail in the EN 13043
Aggregates for bituminous mixtures and surface dressing for roads, airports, and other traffic
surfaces.

Mixtures of grains produced of secondary materials shall logically meet all the requirements
specified for mineral aggregates made of natural stone.

2.2.3.2.7.3.1.1 Stone Dust

For thin overlays for roads with medium or heavy loading, stone dust of the quality class I
produced of carbonate stone shall be used as a rule.

For asphalt mixes containing washed sand of silicate stone, stone dust of quality class II may also
be used.

Recovered stone dusts won during the production of asphalt mixtures by de-dusting silicate grains
must not be used as added (foreign) stone dust.

Properties of stone dust used to produce thin overlays shall meet the requirements indicated in
Table 3.30.

2.2.3.2.7.3.2 Sand
Crushed sand of GFgs category may only be used for thin overlays for BWSC.

For roads with heavy traffic loading and high traffic volume, silicate stone sand of granulometric
composition of 0/2 mm shall be used.

The required composition of sand grain mixtures for thin overlays is indicated in Table 3.31.
The required properties of mixtures of sand grains for thin overlays are indicated in Table 3.32.

Crushed stone and gravel used for production of crushed sand shall have the same resistance to
crushing and wear (Los Angeles test) as it is required for the mixtures of crushed stone grains for
the corresponding traffic loading group indicated in Table 3.33.

2.2.3.2.7.3.2.1 Crushed Gravel

For asphalt mixtures for thin overlays basic fractions and intermediate fractions of crushed gravel
grains are recommended, which logically meet the requirements indicated in section
2.2.3.2.2.3.1.3.

2.2.3.2.7.3.2.2 Collective Granulometric Composition

Ranges of mineral grains passing sieve for asphalt mixes for thin overlays are defined by grading
curve limits shown in Figures 3.33 to 3.39.

The test method to applied to mineral aggregate mixtures is determined in the EN 933-1.
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Fig. 3.33: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 2h
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Fig. 3.34: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 4h
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Fig. 3.35: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 4v
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Fig. 3.36: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 6h
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Fig. 3.37: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 8h
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Fig. 3.38: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 8v
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Fig. 3.39: Grading curve limits for mineral aggregate for asphalt mixtures for thin overlays TP 11v

Prior to commencement of works, the conformity of each individual mineral aggregate mixture
foreseen for the asphalt mix for BWSC thin overlay with the requirements indicated in these
technical conditions shall be tested.

If the engineer has already approved the same mineral aggregate mixture for a BWSC thin overlay,
retesting of conformity is not mandatory.

2.2.3.2.7.3.3 Binders
The quality of bituminous binders for BWSC thin overlays is defined by
- EN 12591 Bitumen and bituminous binders — Specifications for road bitumen, and

- EN 14023 Bitumen and bituminous binders — Specifications for bitumen modified with
polymers.

The required basic properties of road bitumen are indicated in Table 3.36, whereas of polymer
bitumen in Table 3.37.

The required properties of polymer bituminous emulsions are indicated in Table 3.74 (according to
TL PmBE-DSK).

Table 3.74: Required properties of polymer bituminous emulsions

Property of bituminous emulsion Unit measure | Requirement
- type of ionic load _ cationic

- outer appearance - brown, liquid, homogeneous
- bitumen content % by m. > 58

- residue on sieve % by m. <05

- constancy after 4 weeks of storing % by m. <0.5

- stability g > 150

- viscosity (viscosity for tar, 4 mm) S b

- coating % =90
Bitumen separated from the emulsion:

- softening point by PK °C > 50

- breaking point by Fraass °C <-15

- elastic strain (30 min., 25 °C) % > 40

1 as indicated by the manufacturer

Climatic conditions and traffic loading shall be considered when selecting the type of bituminous
binder.
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Polymer bitumen may only be used in case of suitable technological preparation and proven
conformity with the requirements indicated in these technical conditions.

The required properties of special binders for thin overlays shall be assessed on the basis of testing
the preliminary composition of the asphalt mix for thin overlays, and of the conditions provided by
the manufacturer of the binder.

If the engineer directs the use of a binder, which differs from the binder foreseen by either design
or preliminary investigation, he shall also define the quality conditions.

2.2.3.2.7.3.4 Additives
The quality of additives to ensure the specified properties of asphalt mixtures for BWSC thin

overlays shall be defined on the basis of testing the preliminary composition, and specified by the
producer of the particular additive.

2.2.3.2.7.4 Method of Execution

2.2.3.2.7.4.1 Winning of Mineral Aggregate Mixtures and Binders

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning both mineral aggregate and binder for thin overlays for BWSC.

The method of acquiring both mineral aggregate and binder shall be such as to ensure their
constant and traceable quality.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates and
binders with requirements indicated in 2.2.3.2.7.3.1 for the aggregate, and 2.2.3.2.7.3.2 for the
binder.

2.2.3.2.7.4.2 Deposting of Mineral Aggregate Mixtures and Bituminous Binders

To depositing mineral aggregate mixtures and bituminous binders the conditions indicated in
section 2.2.3.2.2.3.2 of these technical conditions shall apply as appropriate.

For storing special binders the conditions provided by the manufacturer of the particular binder
shall be considered.

2.2.3.2.7.4.3 Preparation of Substrate Formation

As a base for thin overlays for BWSC, a bound roadbase of bituminous crushed stone, and only
exceptionally of bituminous crushed gravel or gravel, prepared in compliance with section
2.2.3.1.3.5.6 of these technical conditions is suitable.

All the time from the beginning of placing the thin overlay, the contractor is obliged to maintain the
substrate formation in such a condition as it has been during take-over. All damage, deviations,
and other deficiencies shall be made good and suitable evidence shall be submitted to the engineer
prior to continuation of placing BWSC.

Where the unevenness of the substrate formation for a thin overlay for BWSC, measured below a 4
m straight gauge, exceeds 6 mm, it shall be reduced to an admissible value by suitable procedure
such as an additional layer for leveling or by milling-off.

At any location, the level of the substrate formation for a thin overlay may deviate from the design
level by no more than £ 15 mm, whilst the slope by maximum % 0,4 % (absolute values).

Carriageway marking shall be removed prior to placing the thin overlay.
Cracks on the substrate wider than 6 mm shall be suitably sealed prior to placing thin overlays.

The substrate formation for thin overlays placed by the cold method may be moist, whereas it shall
be dry and coated by spraying for overlays placed by the hot method.

To ensure proper adhesion of the thin overlay to the substrate, the latter shall be sprayed with a
cationic polymer emulsion (approximately 0.3 to 0.5 kg/m?), if the traffic running on the substrate
has removed the bituminous binder from the grains on the bound roadbase surface. The amount
of the material applied by spraying depends on the substrate condition.

The contractor may start placing the thin overlay for BWSC only after the engineer has taken-over
the substrate formation in compliance with the specified requirements.

2.2.3.2.7.4.4 Production of Asphalt Mixture

The production of asphalt mixtures for thin overlays (by both cold and hot method) shall be carried
out mechanically.

Dosing devices shall ensure an adequate quantity of components in the asphalt mixtures by mass.
Dosing the components by volume may be carried out upon the engineer’s consent.
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The mixing time and other factors influencing the quality shall be so adjusted as to ensure a
homogenous asphalt mixture for a thin overlay.

When an asphalt mix for a thin overlay is produced by the hot method, the temperature of the
asphalt mix upon leaving the mixer shall be as indicated in Table 3.39.

Production capacities of the mixer, transport means, and placing equipment shall be mutually
harmonized.

A thin overlay produced by the hot method may be stored in non-heated silos for shorter periods.
2.2.3.2.7.4.5 Bringing of Asphalt mixture

To a suitably prepared substrate formation asphalt mixture may be brought only after the engineer
has approved the substrate appropriateness.

Asphalt mixtures shall be transported by means of suitable vehicles - dumper trucks with thermo-
caissons equipped for tipping backwards into finishers, and covered with a tarpaulin enabling an
adequate protection of the mixture from precipitations, cooling, and pollution. Prior to loading an
asphalt mixture, internal surfaces of metal caissons on lorries shall be sprayed with such an agent
to prevent sticking together that does not affect the asphalt mixture harmfully.

When the asphalt mix is transported in a heated container, the distance of transport is limited to
maximum 100 km, or the time of transport to maximum 2 hours on condition that a dumper truck
with a thermo-caisson is used. If this is not the case, the distance is limited to 70 km, and the
time to 1.5 hours.

The number of vehicles to transport the asphalt mixture to the site shall be so adjusted as to
ensure a uniform placing.

2.2.3.2.7.4.6 Placing of Asphalt mixture
Cold Method

A placed asphalt mix made in a self-propelling mechanical device with a spreader attached shall
only be compacted (by means of rubber-tyre roller) where the traffic is not allowed onto the placed
layer after decomposition of the bituminous emulsion (approximately 30 minutes after spreading).

Hot Method

To placing hot asphalt mix for thin overlays the conditions indicated in section 2.2.3.2.2.4.6 shall
apply as appropriate.

2.2.3.2.7.5 Quality of Execution

At least seven days prior to commencement of placing asphalt mixture for thin overlay the
contractor shall submit to the engineer for approval a method statement, which shall comprise the
following information:

- the preliminary composition of the asphalt mixture

- conformity certificates for all materials to be used

- aprogramme of average internal and external control
- adescription of foreseen working procedures;

- an information on the mechanization;

Prior to commencement of the operation of machines and devices, which directly affect the quality
of the works, their suitability to ensure a uniform quality in compliance with these technical
conditions shall be verified.

All the equipment and machines shall be certified, and their capacity shall meet the requirements
of the design and these technical conditions.

2.2.3.2.7.5.1 Preliminary (Laboratory) Composition of Asphalt Mixture

To the preliminary (laboratory) composition (investigation) of asphalt mixtures for thin overlays the
requirements indicated in section 2.2.3.2.2.5.1 of these technical conditions shall apply as
appropriate.

2.2.3.2.7.5.2 Properties of Test Specimens

The required quality of mineral aggregates and bituminous binder for asphalt mixtures for thin
overlays is specified in detail in 2.2.3.2.7.3.1 and 2.2.3.2.7.3.2.
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The properties of asphalt mixtures for thin overlays produced by the cold method shall be
determined on the basis of the results of testing the preliminary composition. The following shall
be defined:

- mineral aggregate composition,

- type, portion, and properties of the bituminous binder,
type and portion of additives, and

apparent specific density.

The required properties of test specimens of asphalt mixtures for thin overlays produced by the hot
method are indicated in table 3.75.

Table 3.75: Required mechanical and volume properties (limiting values) of asphalt mixtures
for a preliminary (laboratory) composition for BWSC thin overlays made by hot method

Traffic loading

Property of Unit heavy and medium | light Test
asphalt mixture measur | Type of asphalt mixture method

e

TP 4 TP 8 TP 11 TP 4 TP 8

- stability at 60 °C | kN S ning Smint0 Smint2 Smine Sming | EN 12697-34
- stiffness at 60 °C | KN/mm | Qminz,5s | Qminz Qminz;s Qmini6 Qminz | EN 12697-34
- total void content | % by Viinz,s = | Viming — Viinas — Vimin2 — Vminzs | EN 12697-8

VOI ' Vmax4,5 VmaxS VmaxS,S Vma3x Vmax3,5

- void content in

mineral %by |to be tested EN 12697-8
aggregate vol.
mixture
- filling of voids in VFB;,— | VFB;o— VFBgg — VFB;5 — VFB5s

mineral ) % VFBgs | VFBg, VFBs VFBss - EN 12697-8
aggregate with VFBgsg
bitumen

The value of the Marshall-flow of the test specimen is indirectly assessed by the specified stiffness
of the asphalt mixture.

The total void content in an asphalt mixture, and the filling-up of voids in a mixture of mineral
aggregate with bitumen shall be within the range of the specified limiting values.

2.2.3.2.7.5.3 Demonstrative Production and Placing

The contractor shall verify the preliminary (laboratory) composition of the asphalt mixture at a
suitable asphalt production plant, the transportation to the site, and placing BWSC thin overlay
after he has obtained an approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and asphalt plant for production of asphalt
mixtures for BWSC,

- establish suitability of transportation method and equipment for placing bituminous layers,
all in compliance with these technical conditions

- take a specimen of the asphalt mixture at the location of placing to perform a conformity
test,

- follow the process of thickenning of the asphalt mixture by means of a non-destructive test
(with isotope gauge according to TSC 06.711),

- take cores at the location where asphalt mixture specimens have been taken,
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- measure the density of the asphalt mixture placed by the hot method (at 30 locations).
The threshold values of mechanical and volume properties in compositions of asphalt mixtures for
BWSC thin overlays are indicated in table 3.76.

During production, transport, and placing of asphalt mixture the bituminous binder may harden by
up to 2 grades.

If the contractor has already placed a BWSC last year with asphalt properties and under similar
conditions, then the preliminary investigation results may be taken as a demonstrative production
and placing. However, the engineer shall make final decision.

In case that some changes occur in view of the mechanization used for placing, the demonstrative
placing of the asphalt mixture shall be repeated. The engineer shall make final decision.

Table 3.76: Admissible threshold values of mechanical and volume properties of asphalt
mixtures for thin overlays (produced by hot method)

Traffic loading

Property of Unit heavy and medium light Test
asphalt mixture measur | Type of asphalt mixture method
e
TP 4 TP 8 TP 11 |TP4 TP 8
- stability at 60 °C | kN Smin7 Sming Sminll Smin5 Smin7 EN 12697-34
- stiffness at 60 °C [ kKN/mm | Qmin2 Qminz,5 Qminz | Qmint,2 Qnmint,s EN 12697-34
- tOtaI VOid content Vmin3 Vmin3,5 Vmin4 Vmin1,5 Vmin2
% by VmaxS Vmax5,5 Vmax6 Vmax3,5 Vmax4 EN 12697-8
vol.
- void content in
mineral % by |to be tested EN 12697-8
aggregate vol.
mixture
- filling of voids in
mineral e with % VFBnines | VFBmines VFBuing | VFBmin7t | VFBmin7a | EN 12697-8
aggregate wi
b VFBuogs |VFBrass [+ |VFBragy | VFBro
VFBiax

82

2.2.3.2.7.5.4 Routine Production and Placing of Asphalt Mixtures

Basic conditions for a routine production of asphalt mixtures and for placing as BWSC thin overlays
are defined in section 2.2.3.2.2.5.4 of these technical conditions as appropriate.

The required limiting values of compaction and void content of asphalt mixes for thin overlays are
indicated in Table 3.77.

Table 3.77: Required limiting values of asphalt mixture placed as thin overlay

Traffic loading
Property of Unit heavy and light light Test
asphalt mixture measure Type of asphalt mixture method
TP 4 TP 8 TP 11 TP 4 TP 8
- layer compaction | % >97 > 98 > 97 > 96 > 96 BAS
- layer void content | % by Viminz — Viminz — Vimin3 — Vimin2 — Vmint,s — | EN 12697-8
vol. VmaxB VmaxB Vmax8 Vmax7 Vmax6,5

2.2.3.2.7.5.5 Layer Thickness
Limiting design thicknesses of asphalt mixtures for BWSC thin overlays are indicated in Table 3.73.
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Average thickness of an asphalt mixture may be by up to 10% below the design thickness,
whereas individual measured values by up to 25% below the design thickness (threshold value).

2.2.3.2.7.5.6 Evenness, Level, and Slope of Formation

An unevenness of the formation of a thin overlay shall be established, in any direction with regard
to the road axis, as a deviation below a 4 m long straight edge. The formation of the BWSC may
deviate from the straight edge by maximum the following limiting value:

- up to 6 mm, if unevenness of formation is more than 6 mm, and

- up to 4 mm, of unevenness of formation is less than 6 mm.
The level of the individual measuring points on the formation of the BWSC shall be determined by
levelling. In any place, the BWSC formation may deviate from the design level by maximum +10
mm (limiting values).
The slope of the formation of the BWSC shall be, as a rule, equal to both transverse and
longitudinal fall of the carriageway. The allowable slope tolerances are defined by the admitted

unevenness and deviation from the particular layer formation level. However, the allowable
tolerances shall not exceed the design slope by more than +0.4% (threshold value).

2.2.3.2.7.6 Quality Control of Execution

To the quality control of placed thin overlay the provisions indicated in section 2.2.3.2.2.6 of these
technical shall apply as appropriate.

Statistical analyses and comparisons of the results within the scope of both internal and external
control represent a base for evaluation of conformity of the executed works with the requirements,
and for eventually required measures to make good the deficiencies established.

The third party institution performing the external control of conformity of asphalt mixtures for
BWSC with the requirements indicated in both design and these technical conditions shall prepare
a written conformity assessment and submit it to both engineer and client.

2.2.3.2.7.7 Measurement and Take-Over of Works

To both measurement and take-over of thin overlays the provisions indicated in section 2.2.3.2.2.7
of these technical conditions shall apply as appropriate.

2.2.3.2.7.8 Final Account of Works

The final account of the works executed within the scope of construction of a thin overlay shall be
carried out in compliance with the provisions indicated in section 2.2.3.2.2.8 of these technical
conditions as appropriate.
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2.2.3.3 BOUND BEARING AND WEARING COURSES — CEMENT CONCRETE

2.2.3.3.1 Description

Bound bearing and wearing courses of cement concrete are constituent parts of pavement
structures above the bearing courses up to the carriageway surface.

They shall be placed in a way, dimensions, and quality as provided by the design, and in
compliance with these technical conditions to ensure the design bearing capacity and durability.

The execution of a bound bearing and wearing course (BBWC) of cement concrete mix comprises
the supply and preparation of suitable mineral aggregate mixtures, cement, water, and chemical
additives, as well as the production, transportation, and placing a fresh mixture at locations
specified by the design. It also includes all the works related to the execution of joints and
protection the cement concrete BBWC surface after placing, and, if necessary, all the works
associated with reinforcing the cement concrete.

Both bearing and wearing course can be produced of cement concrete of the same composition,
i.e. simultaneously in one layer, or of different cement concrete mixtures, i.e. each layer
separately. However, in the latter case, both courses shall be compatible.

Unless provided otherwise by the design, a BWSC shall be constructed of a C 30/37 cement
concrete mix. On roads with medium and heavy traffic loading, C 35/45 cement concrete mix made
of silicate grain mixtures shall be used for the wearing course.

In view of the size of the largest grains in the cement concrete mixture, and of their origin, the
following cement concrete mixtures are applicable to BWSC:

- CC16andCB 16s, and
- CCa32.

As a rule, placing shall be carried out in weather without precipitations, and the cement concrete
mix temperature shall be within the range of 5 °C to 30 °C. In case that the temperature is
periodically out of this range, special measures shall be introduced.

In dependence on the type of the cement concrete mix, such BBWC are intended for execution of
the pavement top layer for all the traffic loading groups. In particular, cement concrete BBWC are
suitable to pavement structures with significant traffic and climatic loading (high axle loads,
substantial longitudinal falls of the carriageway, canalized and controlled traffic, significant
temperature ranges, long lasting high and low temperatures).

Depending on the traffic loading the following minimum thicknesses of cement concrete BBWC are
required, unless otherwise specified by the design:

- for exceptionally heavy and very heavy traffic loading, minimum 260 mm,
- for heavy traffic loading, minimum 240 mm,
- for other traffic loading, minimum 200 mm,
- for cycle tracks and footways, minimum 100 mm.

If a cement concrete BBWC is constructed in two layers, the wearing course shall be 5 to 8 cm
thick.

As a rule, the type of the cement concrete mix for BBWC shall be specified in the design. If this is
not the case, the engineer shall make final decision.
2.2.3.3.2 Basic Materials
Basic materials for production of cement concrete for BBWC are
- mineral aggregate mixtures,
- cement,
- water,
- chemical additives, and
- mineral additives.

In certain conditions the following materials are also required for the execution of cement concrete
BBWC:

- steel (dowels, anchors, welded mesh reinforcement),
- protective means, and
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- material for sealing the joints.

2.2.3.3.2.1 Mineral Aggregate Mixtures

Basic properties of mineral aggregate mixtures for cement concrete BBWC are specified in the EN
12620.

With regard to the required cement concrete grade, traffic loading, as well as the method and
conditions of the transportation, the engineer shall approve the composition of mineral grain
mixture (up to 16 mm or up to 32 mm) for cement concrete mix for BBWC, notwithstanding that
the composition is already defined by the design.
2.2.3.3.2.2 Cement
For cement concrete BBWC the following cement binders shall be used:

- Portland cement CEM I, and

- Portland cement with added granulated furnace slag CEM II/A-S and CEM II/B-S, which
meet the requirements indicated in the EN 197-1.

The type of cement for cement concrete PPWC shall be specified by the design. If not, the
engineer shall specify it taking account of the cement grade, traffic loading, and climatic
conditions. The engineer has also the right to claim a change of the cement type foreseen by the
design, if justified reasons such as traffic loading and/or climatic conditions exist.

The contractor is free to use different hydraulic binders, such as binders based on the Portland
cement clinker on condition that he can prove their applicability and that the engineer approves
such a modification.
2.2.3.3.2.3 Water

The water for cement concrete can be natural or suitably processed. In any case it shall comply
with the conditions indicated in the EN 1008.

As a rule, the water from the public waterworks is suitable to preparation of the cement concrete
for BBWC as well.
2.2.3.3.2.4 Chemical Additives

To improve certain properties of the cement concrete mix for BBWC, different chemical additives
may be used for plasticizing, aeration, and other modifications of properties, e.g. retardation of
setting. All the additives shall comply with the provisions of the EN 934-2.

The engineer shall approve the use of chemical additives.

2.2.3.3.2.5 Mineral Additives

To ensure adequate properties of cement concrete mixes for BBWC, mineral additives may be
introduced, which shall comply with the provisions of the EN 13263.

2.2.3.3.2.6 Steel

To reinforce the BBWC cement concrete, suitable welded mesh reinforcement shall generally be
used. For dowels and anchors appropriate bars of smooth and deformed (ribbed) rolled steel shall
be foreseen, as specified by the design or directed by the engineer.

Steel shall meet the requirements indicated in the EN 10080.

2.2.3.3.2.7 Protective Means
For protection of the cement concrete on the BBWC surface from drying up and/or soaking,
different liquid chemical agents forming a uniform waterproof film on the surface, or suitable
covers such as felt, foil, straw mat, etc.
2.2.3.3.2.8 Materials for Sealing the Joints
For sealing the joints between BBWC cement concrete slabs the following can be used:

- sealing insertions,

- strips to fill up the joint lower part,

- materials for priming coat applied to the joint upper part, and

- bituminous elastic compounds for sealing the joints.
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2.2.3.3.3 Quality of Materials

2.2.3.3.3.1 Mineral Aggreegate Mixtures

Mineral aggregate mixtures for BBWC cement concrete are generally composed of grains of
- sand, and
- gravel and/or crushed gravel.

Mineral aggregate mixtures shall meet the requirements indicated in the EN 12620, and shall be
chemically inert, washed or dedusted, and fractionized.

The largest mineral grain in a BBWC cement concrete mix shall not be greater than one fourth the
design layer thickness.

2.2.3.3.3.1.1 Sand

The sand for BBWC cement concrete may be of natural grains, or of a mixture of natural and
crushed grains.

The requirements for the sand granulometric composition are indicated in Table 3.31, whereas for
the properties of sand grains in Table 3.32 in these technical conditions.

2.2.3.3.3.1.2 Gravel and Crushed Gravel

To BBWC cement concrete a mixture of gravel and crushed gravel grains of size up to 32 mm
(GCo,15 category) is suitable and predominantly applied.

2.2.3.3.3.1.3 Collective Granulometric Composition

To BBWC cement concrete, mixtures of mineral grains of nominal granulometric composition of
0/32 mm, exceptionally also of 0/16 mm (informative category GAy), are suitable.

Ranges of mineral aggregate granulometric composition for cement concrete mixes are indicated in
Fig. 3.40 (CS 16 and CS 16s cement concrete) and Fig. 3.41 (CS 32 cement concrete).

For cement concrete mixtures designated with »s«, gravel and crushed gravel grains of silicate
origin shall be used.
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Fig. 3.40: Grading curve limits for mineral aggregate mixtures for BBWC made of CB 16 and CB
16s concrete mixes
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Fig. 3.41: Grading curve limits for mineral aggregate mixtures for BBWC made of CB 32 concrete
mixes

The contractor has the right to use a different mineral aggregate mixture for the production of
BBWC cement concrete mix provided that suitable evidence is submitted to the engineer proving
that the mechanical properties of such a cement concrete mix meet the requirements indicated in
both design and these technical conditions.

Mineral aggregate mixtures for cement concrete BBWC shall have properties as indicated in Table
3.78. The quotients of resistance to polishing shall comply with the values indicated in Table 3.33.

In fractions above 4 mm, mineral aggregate mixtures for BBWC cement concrete mixtures shall
contain

- atleast 90% by mass of crushed grains on roads with heavy traffic loading,
- atleast 50% by mass of crushed grains on roads with medium and light traffic loading.

Prior to commencement of the works, the conformity of each mineral aggregate mixture, foreseen
for BBWC cement concrete, with the requirements in these technical conditions shall be tested. If
the engineer has already approved the use of the same mineral aggregate mixture for the BBWC
construction, re-testing of conformity of those mineral grain mixtures is not required.

The required properties of mineral aggregate mixtures shall be ensured (threshold values).

Table 3.78: Required properties of mineral aggregate mixtures for BBWC cement concrete mixes

Properties of mineral aggregate mixtures Unit Required Test
measure value method
- compressive strength of mineral grains, minimum EN 1926
- for wearing courses:
- for VH and H traffic loading MN/m? 160
- for other traffic loading MN/m? 140
- for bearing courses MN/m? 100
- resistance of mineral grains to crushing assessed by the N 1097-2
Los Angeles method shall amount to
- for wearing courses:
- for VH and H traffic loading % by m. LA,
- for other traffic loading % by m. LAs
- for bearing courses % by m. LAz,
- resistance of mineral grains to frost (magnesium EN 1367-2
sulphate test)
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- for wearing courses % by m. MS;5

- for bearing courses % by m. MS,5
- modulus of shape of coarse grains % by m. SI20 EN 933-4
- water absorption % by m. We0.5 EN 1097-6

2.2.3.3.3.2 Cement

Basic properties of cement for BBWC cement concrete mixes are defined in the EN 197-1. The
following cement types are particularly suitable to cement concrete mixtures:

- CEM I of strength class 32, and, in special cases
- CEM II/A-S and CEM II/B-S of strength class 42.5.

For the cement used for BBWC cement concrete mixes, the following restrictions shall be
considered.

- beginning of setting at 20 °C not before after 1 hour,
- beginning of setting at 30 °C not before after 45 minutes,
- completion of setting within 10 hours.
The required basic properties of the cement shall be ensured (threshold values).

For BBWC cement concrete of the same cross-section, cement of equal properties and produced of
equal primary materials shall be used (cement of uniform quality).

In due time prior to commencement of the works the contractor shall submit to the engineer
suitable certificates proving the quality of the cement he intends to use to produce BBWC cement
concrete mixes, all in compliance with these technical conditions.

The engineer has the right to direct or approve a cement of other properties as well.
2.2.3.3.3.3 Water

The properties of the water to be used for the preparation of BBWC cement concrete mixes are
defined in the EN 1008. The required water properties are indicated in Table 3.79.

Table 3.79: Required properties of water used for production of BBWC cement concrete mixes

Properties Unit Required | Test
measure value method

- pH value, minimum - 6.5 EN 1008

- chloride content (Cl), maximum mg/| 300 EN 196-21

- sulphate content (SO4), maximum mg/I 400 EN 196-2

The required properties of the water for the production of BBWC cement concrete shall be ensured
(threshold values).

Drinking water may be used without proving its suitability to production of cement concrete for
BBWC.

2.2.3.3.3.4 Chemical Additives

The properties of cement concrete chemical additives are specified in the EN 934-2.

The chemical additives used shall ensure the improved properties of the cement concrete mix in
certain states (fresh, setting, hardened cement concrete). This shall be preliminarily tested with
such a mineral aggregate mixture that is intended for the cement concrete production.

Conformity certificates of cement concrete chemical additives, which prove that an additive meets
the requirements indicated in both design and these technical conditions, shall be submitted to the
engineer in due course before commencement of the works.

2.2.3.3.3.5 Steel

The properties of the reinforcing steel, as well as of dowels and anchors used to construct cement
concrete BBWC are defined in the EN 10080.

Steel used for welded mesh reinforcement shall be in accordance with the specified quality class
(grade).

Steel, i.e. smooth bars for dowels to reinforce transverse joints in the cement concrete BBWC, shall
be of B 235 grade.
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Ribbed (deformed) steel, i.e. bars for anchors for transverse connection of BBWC cement concrete
at longitudinal joints shall be of B 400 grade.

The required properties of steel for meshes and bars shall be ensured (threshold values). The
contractor shall submit to the engineer an evidence of the conformity of those steels with the
requirements mentioned in both design and these technical conditions.

The engineer may approve certain deviations from those requirements on conditions that the
contractor submits him suitable evidence (certificates).

2.2.3.3.3.6 Protective Agents

The properties of liquid chemical protective agents to be applied to the BBWC cement concrete
surface are defined in manufacturer’s technical conditions and application instructions. They shall
ensure conditions for suitable hydratation of the cement and protection from adverse weather
actions.

The applied film shall adequately protect the BBWC cement concrete surface for at least 7 or 10
day depending on the cement hydratation progress. Any adverse effect on cement setting process
and on the surface of the executed BBWC shall be avoided.

Quality certificates of protective agents to be applied to BBWC cement concrete surfaces, as well
as eventual supplementary instructions shall be issued by an authorized institution.

In due time prior to application of the protective agent, the contractor shall get approval by the
engineer.
2.2.3.3.3. 7 Materials for Sealing the Joints

The quality of sealing insertions and strips to fill the lower part of joints between cement concrete
slabs placed as BBWC shall be determined by the manufacturer’s technical conditions and
application instructions.

The quality of materials for priming the walls of the upper part of the joints is determined with
regard to the properties of the elastic compound for sealing the joints. The producer of the sealing
compound shall provide technical conditions and application instructions for the priming material.

The properties of bituminous elastic compounds for sealing the joints are indicated in the EN
52132.

On the basis of submitted the certificates proving the conformity with the provisions of the design
and these technical conditions, the engineer shall preliminarily approve all the material for sealing
the joints in the BBWC cement concrete.

2.2.3.3.4 Method of Execution

General technical requirements for the composition of cement concrete mixes for BBWC
construction, for their production, properties of both fresh and hardened cement concrete, as well
as for establishing conformity of the produced cement concrete are indicated in the v EN 206-1.
They shall be adjusted to the traffic loading as well as environment and construction conditions.
2.2.3.3.4.1 Winning of Materials

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the location and method of winning mineral aggregate for production of cement concrete mixes.

The contractor shall submit to the engineer evidences of conformity of mineral aggregates with
requirements indicated in 2.2.3.3.3.1. These evidences shall be issued by an authorized institution.

In due course prior to commencement of the use, the contractor shall submit to the engineer
certificates of all other materials he intends to introduce to cement concrete BBWC construction
(cement, water, steel, protective agents, and material for sealing the joints).

2.2.3.3.4.2 Depositing of Materials

If the contractor intends to deposit provisionally a mineral aggregate mixture for BBWC cement
concrete production, an adequate deposit area shall be prepared in advance.

Cement shall be stored in suitable silos.

In case that for the production of cement concrete mixtures the water is not directly taken from
the waterworks, than it shall be stored in adequate tanks.

Chemical additives shall be stored as directed by the manufacturers.
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Steel bars and meshes for reinforcing the cement concrete shall be shielded from precipitations if
stored at provisional deposit areas. The dowels, however, need not be shielded, unless they are
not protected from moisture.

Protective agents for after-treatment and maintenance of fresh or young cement concrete, as well
as the material for sealing the joints in the BBWC cement concrete shall be stored in accordance
with makers’ instructions.

The stocks of all the materials at deposit areas shall be such as to ensure a continuous production
of cement concrete mix for BBWC.
2.2.3.3.4.3 Preparation of Substrate Formation

As a base for cement concrete BBWC the formation of bound bearing and bound wearing course of
asphalt mixture can be used. It shall be prepared in compliance with section 2.2.3.1.3.5.6 of these
technical conditions.

Unless specified otherwise by the design, the engineer may approve the formation of the bound
sub-base prepared in compliance with section 2.2.3.1.2.5.3, or the formation of unbound roadbase
prepared in compliance with section 2.2.3.1.1.5 of these technical conditions.

BBWC cement concrete must not be placed onto a frozen or excessively moist or soiled substrate.

Where the substrate material absorbs the water, it shall be, prior to commencement of placing
BBWC cement concrete,

- covered with suitable impermeable material such as PVC foil,
- coated by spraying an adequate bituminous emulsion, or
- moistened with water.

The engineer shall approve the method of substrate preparation.

The contractor may commence placing cement concrete for BBWC after the engineer has taken-
over the substrate in accordance with the abovementioned requirements.

All the time up to the beginning of placing BBWC the contractor is obliged to maintain the
formation of the base in a condition as it has been at the time of taking-over. All damage shall be
suitably made good in due time and corresponding evidence of repairing works shall be submitted
to the engineer.

2.2.3.3.4.4 Production of Fresh Cement Concrete Mix

The production of fresh cement concrete mix shall be mechanical at suitable plant by batching
method of work. The production capacities of the plant shall be certified.

The plant for production of cement concrete mixes shall be protected from atmospheric action.
Possibility of permanent visual control of dosing individual components shall be ensured.

Dosing devices shall be such as to provide adequate amounts of all the components by mass.
Mixing time and other factors influencing the quality shall be so adjusted as to ensure a uniform
cement concrete mix.

To allow production at low temperatures as well, the cement concrete production plant shall be
equipped with heating facilities, so that the temperature of the produced cement concrete mix is
within the limits of 5 — 30°C.

The capacity of the cement concrete production plant shall be such as to ensure the required
quantity for uniform spreading with the finisher.

As a rule, the produced cement concrete mix shall be immediately brought to the location of
placing for BBWC.

2.2.3.3.4.5 Bringing Cement Concrete Mix

Cement concrete for BBWC may be brought onto suitably prepared substrate formation only after
the engineer has approved this.

For bringing cement concrete suitable vehicles — mixers or tippers adjusted to tipping into a
finisher and equipped with a tarpaulin to protect the cement concrete mix from precipitations,
drying up and dust shall be used. During transportation the cement concrete mix shall remain
uniform, and the properties of the fresh cement concrete must no change as well.
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The number of vehicles transporting the material to the site shall be adjusted to conditions of
uniform spreading, taking account of capacity of production plant, transport distance, and
capability for placing.

Any intervention in the cement concrete composition during transportation or prior to placing is
only admitted if it is foreseen by the cement concrete design.

2.2.3.3.4.6 Placing Fresh Cement Concrete Mix

Placing cement concrete mixtures for BBWC shall generally be done mechanically by means of a
finisher. Manual spreading is only admitted in places which cannot be reached with machines.
Graders or bulldozers may only be used to spread a fresh cement concrete mix for the bearing
course. This shall be approved by the engineer.

A fresh cement concrete mix can be placed between roller beams or by means of a finisher with
sliding formwork. A uniformly spread cement concrete mix for BBWC shall be evenly compacted. As
a rule, pervibrators uniformly distributed over the entire finisher width shall be used for
compaction. Such pervibrators allow a uniform and perfect compaction over the whole BBWC
cross-section. For the compaction of cement concrete spread on minor areas, different mechanical
equipment may also be used.

Daily interruptions of placing shall be treated as transverse compressed joint perpendicularly to the
road axis.

In cement concrete BBWC reinforced with welded steel meshes (at least 3 kg/m?), the latter shall
perfectly fit. The overlapping of mesh reinforcement shall amount to

- atleast 2 meshes in longitudinal direction,
- atleast 1 mesh in transverse direction.

A BBWC can also be reinforced with micro-reinforcement. Conditions for such an execution shall be
specified in the design.

Before a bridge, the cement concrete BBWC shall be terminated at least 15 m before the
abutment. The final slab shall be reinforced with not less than 10 kg/m? of smooth steel bars of
minimum diameter of 16 mm.

Due to induction apparatus of the automatic toll system and to the traffic counting system, cement
concrete BBWC shall not be reinforced with welded steel meshes at toll stations.

The engineer shall specify the method and conditions of using devices for compaction of the BBWC
cement concrete mixes.

Spreading and cpmpacting the lower (bearing) and the upper (wearing) course of a cement
concrete BBWC shall be harmonized in view of time.

The time of placing BBWC cement concrete must not exceed
- one hour at air temperatures up to 30°C,
- half an hour at air temperatures above 30°C.

The engineer may approve longer placing times, when the contractor submits evidence that the
specified quality of the BBWC cement concrete is ensured anyway.

For finishing BBWC cement concrete surfaces, mechanical smoothers and brushers shall be
introduced, which shall ensure the required evenness and friction of the BBWC traffic surface. If
this is not ensured, additional quantities of cement concrete shall be placed. Any adding of cement,
water, or cement mortar is not admitted.

The cement concrete temperature upon placing shall not be
- lower than 10°C at air temperature 0 °C,
- lower than 20°C at air temperature -3 °C,
- higher than 30°C at air temperatures above 25 °C.

In case that the air temperature drops down below -3°C and, at high air humidity, below 0°C
respectively, or that the cement concrete temperature is less than 5°C, placing of BBWC cement
concrete shall be interrupted, and the executed BBWC suitably protected.

Placing the cement concrete mix for BBWC shall also be interrupted, if the fresh cement concrete
temperature rises to a value greater than 30°C.

Interruptions of placing BBWC cement concrete shall be planned at transverse joints, which shall
be executed as compressed (construction) joints.
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The surface of a placed BBWC shall be protected to prevent the temperature of placed cement
concrete to drop down below 5°C until the concrete has reached at least 50% of the design
compressive strength.

Light site traffic is allowed onto the cement concrete BBWC after the latter has reached 50% of the
required compressive strength. For heavier site traffic this value amounts to 70%, whilst for the
public traffic it shall be equal to the design compressive strength.

2.2.3.3.4.7 Protection of Fresh Cement Concrete

Cement concrete BBWC shall be protected from weather conditions. When the cement concrete
mix is placed between roller beams it is possible to introduce trolleys with a clear tent for one-day
protection, whereas for a long-lasting protection chemical agents of light colour shall be used. In
case that the cement concrete mix is placed by means of finishers with sliding formwork, only
chemical protective agents (sprayed foil) may be used.

Suitable protection of cement concrete shall be ensured immediately after compaction of the
wearing course.

When using chemical protective material, manufacturer’s technical conditions, and, if necessary,
supplementary application instructions by an authorized institution shall be considered.

Wetting a fresh cement concrete BBWC surface with water is generally only allowed as additional
provision to the chemical protection at very high temperatures. However, such wetting may last no
longer than 3 days, exceptionally up to 7 days.

An excessive and quick cooling of BBWC cement concrete, which is at the setting stage, shall be
prevented by covering the surface with straw mat, felt, foil, etc., until the cement concrete reaches
at least 50% of the specified compressive strength. Cement concrete BBWC constructed in autumn
shall be adequately impregnated to achieve reliable protection against de-icing salt used in winter.

The duration of BBWC cement concrete after-treatment is informatively indicated in the EN 206-1.

2.2.3.3.4.8 Execution of Joints

The method of joint construction shall be such as to ensure that the quality of the cement concrete
at the joints is the same as that at other locations on the BBWC.

Both location and method of execution of joints shall be defined by the design. If not, the engineer
shall make the final decision. As a rule, the joints shall be adapted to the position of inductive
apparatus: the joints shall not intersect them, and the dowels and anchors shall be placed at least
50 cm away from the inductive apparatus.

2.2.3.3.4.8.1 Dummy Joints

Grooves for transverse and longitudinal dummy joints (contraction joints) shall be carried out in
due time to prevent an uncontrolled cracking of BBWC cement concrte slabs due to shrinkage
during setting. The depth of a groove shall amount to approximately 25 to 30% of the BBWC
thickness ,whilst its width shall be 3 — 4 mm.

The required depths and widths of subsequently widened grooves, i.e. cuts of dummy joints, are
indicated in Table 3.79.

Table 3.79: Required depths and widths of cuts of BBWC dummy joints

Type of Crack width Dimension of cut

dummy below cut depth width

joint (mm) (mm) (mm)
upto1l 25 8

- transverse 1to2 30 12
above 2 35 15

- longitudinal - 15 6

Where a BBWC is executed in all the carriageway width at one time thus a longitudinal dummy
joint is required, the depth of the cut shall amount to 25 mm, while its width to 8 mm.

2.2.3.3.4.8.2 Compressed Joints

Compressed joints may be carried out as construction joints separating cement concrete slabs over
the entire BBWC depth. By means of compressed joints new cement concrete slabs are attached to
the already hardened ones.
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In transverse compressed construction joints the vertical cement concrete surface shall be coated
with suitable bituminous binder (0,8 do 1 kg/m?) prior to continuation of placing BBWC. In
longitudinal compressed construction joints the vertical cement concrete surface shall be first
coated with a primer, and after the primer has dried, with suitable bituminous binder (1.0 to 1.5

kg/m?).
The depths of cuts of compressed joints shall amount to 35 mm, while the widths to 10 mm.
2.2.3.3.4.8.3 Expansion Joints

Expansion joints shall separate a cement concrete BBWC over the entire thickness. Insertions in
the expansion joints shall fit perfectly and may be covered by maximum 50 mm of cement
concrete.

The groove depth in expansion joints shall amount to at least 30 mm (approximately 1.5 times the
width), whilst the groove width shall be up to 20 mm and by at least 2 mm less than the insertion
thickness.

Expansion joints shall be cut 2 — 3 days after placing cement concrete.

2.2.3.3.4.8.4 Cutting the Joints

Grooves and cuts shall be carried out in due course, mechanically, straight, and with sharp edges.
The depth of cuts shall be adapted to the type of material for sealing the joints.

2.2.3.3.4.8.5 Sealing the Joints

Prior to sealing the joints their surfaces shall be dried and the cuts shall be adequately cleaned.
After the priming coat applied to walls of the cut has dried, suitable joint sealing materials shall be
built-in. The engineer shall approve the proposed method of sealing the joints.

2.2.3.3.4.8.6 Placing Dowels and Anchors

Into transverse dummy (contraction) and compressed joints as well as into expansion joints dowels
shall be inserted, whereas into longitudinal dummy (contraction) and compressed joints anchors
shall be built-in.

Dowels, which are 500 mm long and isolated over their total length shall be made of smooth bars
of diameter 20 — 25 mm. Anchors are 800 mm long and isolated in the middle in a length of 200
mm only. They shall be made of ribbed (deformed) steel bars.

As a rule, dowels shall be pressed by vibrating into the middle of already compacted cement
concrete mix for BBWC, so that they are orientated in the carriageway direction. When, however,
the dowels are placed prior to spreading the cement concrete, it shall be ensured that they remain
suitably orientated in the centre of the slabs during placing BBWC cement concrete.

Anchors shall be inserted perpendicularly to traffic flow direction in the carriageway slope

- in longitudinal dummy joints in a height of one third the BBWC thickness measured from
the lower edge,

- in longitudinal compressed joints in the centre of the BBWC cross-section.
The arrangement of dowels and anchors in the cement concrete BBWC shall be specified in detail
by the design. If this is not the case, the engineer shall specify it.
2.2.3.3.4.9 Inductive Loops of Systems for Toll and Counting of Traffic

Inductive loops of the automatic system for toll and counting of traffic shall be installed into
grooves, which must be cut after the BBWC cement has already attained its design compressive
strength.

The method of installing inductive loops shall be described in detail in the design.

2.2.3.3.5 Quality of Execution

At least 7 days in advance prior to starting placing BBWC cement concrete, the contractor shall
submit to the engineer for approval a method statement, which shall include the following:

- Design of cement concrete

- Evidence of conformity of all the materials to be used,

- Programme of average frequency of both internal and external control,
- Description of work methods, and

- Information on the mechanization to be introduced.
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Before the machines and equipment, on which the quality of the executed work depends, begin to
operate, their ability to ensure a uniform quality in accordance with these technical conditions shall
be ascertained.

All the machinery and equipment shall be certified and shall satisfy the design requirements as well
as these technical conditions.

2.2.3.3.5.1 Initial Test of Cement Concrete Mix

2.2.3.3.5.1.1 Composition of Cement Concrete Mix

The contractor shall submit to the engineer the results of the initial testing of the cement concrete
mix he intends to place as a BBWC.

The following information of the mix shall be provided:
- types and quantities of individual fractions of mineral grains (kg/m®)
- type and quantity of the binder (kg/m?®)
- water amount (I/m?)

- types and quantities of chemical additives (% of the cement quantity or kg/m?® of cement
concrete).

The contractor must not begin placing until he has received an approval by the engineer for the
proposed composition of cement concrete.
If the contractor has already placed BBWC last year with similar cement concrete mixes, then the
preliminary composition may be taken from the already performed composition determined by the
internal testing. However, final decision shall be made by the engineer.
2.2.3.3.5.1.2 Cement Concrete Properties
By the proposed composition of the cement concrete mix the contractor shall demonstrate that the
properties of the cement concrete defined in the EN 206-1 can be achieved using the foreseen
mineral aggregate mixture, cement, water, and chemical additives, all in accordance with the
design and these technical conditions.

The required properties of mixes of fresh cement concrete for BBWC are indicated in Table 3.80.

Table 3.80: Required limiting values of properties of fresh cement concrete

Properties Unit Required Test
measure | value method

- content of micro-pores: EN 12350-7

- for CC 16 %byv. |5to7

- for CC 32 %byv. |3to5

- content of cement and mineral grains -
(up to 0.25 mm):

- if cement quantity < 300 kg/m?* kg/m? 400

- if cement quantity > 350 kg/m® kg/m? 450+(C-350)

The admitted deviation of content of micro-pores amounts to -1 % or + 2 % (absolute value).

The required properties of hardened cement concrete for BBWC are indicated in Table 3.81 in
dependence on the foreseen traffic loading.

Values of pore content are threshold values.

Values of content of cement and content of mineral grains of up to 0.25 mm are upper limiting
values.

Values of compressive strength and tensile strength at bending are lower limiting values.
Resistance to freezing and thawing is specified as lower limiting value.
Resistance to water penetration is a threshold value.
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Table 3.81: Required properties of hardened cement concrete

Properties Unit Required | Test
measure | value method

- class of compressive strength: EN 12390-3

- for exceptionally heavy and very heavy traffic loading:

- for bearing course class C 30/37

- for wearing course class C 35/45

- for heavy and light traffic loading:

- for bound bearing and wearing courses class C 30/37

- tensile strength at bending EN 12390-5

- for exceptionally heavy and very heavy traffic loading MN/m? >5.5

- for heavy and light traffic loading MN/m? >5.0

- resistance to freezing/thawing — grade XF4, 50 cycles mg/mm? | < 0.40 EN 12390-8

- resistance to water penetration — grade PV-II mm <30 1026

2.2.3.3.5.2 Demonstrative Production and Placing / Test Area

The contractor shall verify the initial (laboratory) composition of the cement concrete mix at
suitable plant, the transportation to the site, and placing for BBWC after he has obtained an
approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and plant for production of fresh cement concrete,
and establish suitability of transportation method and equipment for placing, all in
compliance with the provisions of these technical conditions,

- take a specimen of fresh and hardened cement concrete at the location of placing to
perform a conformity test,

- establish suitability of finishing the BBWC cement concrete surface,

- establish the execution of joints in BBWC,

- establish the protection of the surface of BBWC cement concrete

- establish thethickness, evenness, level, slope, and direction of the BBWC.

If the contractor has already placed a BBWC last year with cement concrete mixes of similar
properties and under similar conditions, then the preliminary investigation results may be taken as
a demonstrative production and placing. However, the engineer shall make final decision.

2.2.3.3.5.3 Routine Production and Placing

The engineer shall approve a routine production or composition of a cement concrete mix not until
the contractor has submitted the results of the demonstrative production and placing. The
permission for a continuous production also includes requirements for the internal control foreseen
by these technical conditions and the contract.

The permission for a routine production and placing of the fresh cement concrete mixes for BBWC
shall also comprise detailed requirements for an eventual additional preparation of the underlay
according to section 2.2.3.3.4.3 of these technical conditions.

In case of any modification in production or placing of a fresh cement concrete mix, the contractor
shall submit to the engineer in writing his proposal for the particular modification. Such a
modification shall only be implemented after being approved by the engineer.

2.2.3.3.5.4 Thickness of BBWC

Limiting thicknesses of cement concrete BBWC are specified in section 2.2.3.3.1 of these technical
conditions.

The average thickness of BBWC may be by up to 5 % below the specified limiting value, whereas
individual measured values by up to 10% (threshold value).
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2.2.3.3.5.5 Evenness, Level, and Slope of BBWC Formation

Any unevenness of the formation of the BBWC shall be established, in any direction with regard to
the road axis, as a deviation below a 4 m long straight edge. The BBWC formation may deviate
from the straight edge by maximum the following upper limiting value:

- on carriageways subjected to very heavy and heavy traffic loading:

- for machine placing -4 mm
- for manual placing -6 mm
- on carriageways subjected to other traffic loading types:
- for machine placing - 6mm
- for manual placing -10 mm

In case that such deviatons are successive, the engineer shall shall make final decision.

The level of the individual measuring points on the formation of the BBWC shall be determined by
levelling. In any place, the BBWC formation may deviate from the design level by maximum +10
mm (upper limiting value).

The slope of the formation of the BBWC shall be, as a rule, equal to both transverse and
longitudinal fall of the carriageway. The allowable slope tolerances are defined by the admitted
unevenness and deviation from the particular layer formation level. However, the allowable
tolerances shall not exceed the design slope by more than + 0.3% (threshold value).

The edges of the placed cement concrete BBWC may deviate from the carriageway direction
(upper threshold value)

on carriageways for very heavy and heavy traffic loading maximum 30 mm,
on carriageways for medium and light traffic loading maximum 50 mm

2.2.3.3.6 Quality Control of Execution

2.2.3.3.6.1 Internal Control

Both type and frequency of testing BBWC cement concrete within the scope of the internal control
to be carried out by the contractor’'s laboratory shall be determined and approved by the
programme of the average frequency of the control. If this is not the case, it shall be specified by
the engineer, who shall also determine locations of taking specimens, as well as locations of
measurements, all in accordance with a random statistical pattern.

During placing BBWC cement concrete, the laboratory shall take test specimens and check the
conformity of the properties to such a frequency as specified in Table 3.82.

Table 3.82: Minimum frequency of testing cement concrete within the scope of the internal control
of placing

Properties Test method Minimum testing frequency
- content of micro-pores in the mix EN 12350-7 100 m?

- compressive strength of specimens EN 12390-3 400 m*

- tensile strength at bending EN 12390-5 800 m?

- resistance to freezing/thawing EN 12390-8 1,600 m*

- resistance to water penetration 1026 1,600 m®

The contractor is obliged to submit regularly the internal control results to both engineer and
performer of the external control. In case that the contractor establishes any deviation from the
specified quality, he shall inform the engineer and take adequate steps immediately.

The evenness, level, and slope of cement concrete BBWC formation shall be tested every 200 m?,
whereas the direction of the executed carriageway every 20 m'.

The conformity of the constructed cement concrete BBWC with all the requirements indicated in
the design and these technical conditions shall be evaluated by considering particularly the
conformity criteria provided by the EN 206-1 and section 2.2.3.3.5.6 of these technical conditions.

2.2.3.3.6.2 External Control

The external control of the execution of cement concrete BBWC, which has to be performed by a
third party institution authorized by the client, includes the following activities:
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establishing conformity of the produced and placed BBWC cement concrete mixture with the
requirements provided by both design and these technical conditions, and

supervision of the internal control.

As a rule, the extent of the external control testing of produced and placed cement concrete mixes
shall be in a proportion of 1:5 with regard to the internal control testing extent. The engineer,
however, has the right to direct different frequency of external control testing.

The approved programme of the average frequency of the external control shall define properties
of cement concrete mixes, which conformity with the requirements is tested.

Test specimens for the external control of cement concrete mixtures shall be generally taken at the
location of placing, which shall be appointed by the engineer.

Taking test specimens for the external control, as well as the tests and measurements at the site
shall be generally carried out in the presence of both contractor and engineer.

The third party institution authorized to perform the external control of conformity of cement mixes
for BBWC shall prepare a written report on routine inspection of the internal control, including an
evaluation of results. The report shall be submitted to the engineer.

2.2.3.3.7 Measurement and Take-Over of Works

2.2.3.3.7.1 Measurement of Works

The executed works shall be measured in compliance with section 2.1.7.1 of the general technical
conditions, and calculated in square metres.

All the gquantities shall be measured by the actually executed extent and type of works within the
scope of the design. An adequate report on the measured quantities shall be worked out in due
time.

3.2.3.1.1.3Take-Over of Works

The executed cement concrete BBWC shall be taken-over by the engineer in compliance with the
quality requirements indicated in these technical conditions, and with section 2.1.7.2 of the general
technical conditions. Prior to continuing the work, the contractor shall mend all the deficiencies
established, otherwise deductions will be charged to him for an inappropriate quality of the work
carried out.

2.2.3.3.8 Final Account of Works

2.2.3.3.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.3.7.1 and taken-over according to section
2.2.3.1.3.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment.

If the contractor has failed to achieve the contractual quality, and, consequently, he has been
charged for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.3.8.2 Deductions Due to Unsuitable Quality

2.2.3.3.8.2.1 Quality of Materials

Due to unambiguously defined quality of materials for cement concrete BBWC there are no
deductions when accounting the quantities.

If the contractor places into BBWC such material, which does not comply with the requirement
indicated in 2.2.3.3.3 of these technical conditions, the engineer shall decide on the method of
accounting. The engineer has also the right to reject the complete executed work.

2.2.3.3.8.2.2 Quality of Execution

Necessary bases to assess the quality of execution and to calculate deductions due to unsuitable
quality of the BBWC cement concrete are indicated inTables 3.80 and 3.81.

If the contractor fails to ensure the required quality of placed cement concrete BBWC the engineer
shall decide upon the method of accouting. When the engineer establishes deficiencies such as

- insufficient compressive strength,
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- insufficient tensile strength at bending,
- insufficient thickness of BBWC, or
- unsuitable evenness of the BBWC formation,
he is entitled to put into effect deductions, which shall be evaluated on the following bases:
for insufficient compressive strength of BBWC cement concrete the following equation shall apply:

FO = L x3xCxPD
100
where:
0 - deviation from the limiting value (%) assessed by the equation 0= fCKf_ﬂ x100
ck
fre — prescribed (characteristic) compressive strength (MN/n7’)
frva — attained (established) compressive strength (MN/m?)
c — unit price of the work executed (SIT)

PD — extent of the work executed unsatisfactorily (nr’)

The assessment of financial deduction for each individual unsuitable result of testing cement
concrete compressive strength shall be based on the required limiting value specified by the design
(in Table 3.81), and on the determined corresponding threshold value fsm.

for insufficient tensile strength at bending of BBWC cement concrete the following equation shall
apply:

FO =LX5XC><PD

100
where:
0 - deviation from the limiting value (%) assessed by the equation 0 = T ~Ta x100
fk
fa — prescribed (characteristic) tensile strength at bending (MN/n?)
fra — attained (established) tensile strength at bending (MN/n?’)

The assessment of financila deduction for each individual unsuitable result of testing cement
concrete tensile strength at bending shall be based on the required limiting value specified by the
design (in Table 3.81), and on the determined corresponding threshold value fgsm

for insufficient thickness of BBWC the foling equation shall apply:

FO=0xCxPD

where:
0 - quotient of deduction in dependence on the value f (%) f = %xmo
hn — design thickness of BBWC (cm)
haam — admissible deviation of thickness of BBWC (cm) (popraviti tudi v enacbi!), za h,
predlagam hy, za

hy pa he
hy — established thickness of BBWC (cm)

The value of the quotient 0 shall be assessed on the basis if the value f in compliance with Table
3.83.

Table 3.83: Assessment of quotient of deduction 0 (D)

(%) |2 4 6 E 10 |12 14 |16 |18 |20 |
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ooy |75 |15 [225 30  [375 |45 |s25 |60 675 |75 |
for unsuitable evenness of the BBWC formation the following equation shall apply:
FO =Y (p?x A)Jx06xC

where:
Pi — deviation of evenness above the limiting value specified in section 2.2.3.3.5.6 (mm)
A — corresponding width of zone of uneven formation (m)

The contractor shall make good any excessive deviation of the formation evenness of cement
concrete BBWC. He shall introduce such measures as not to reduce the pavement design bearing
capacity. In case that the contractor fails to mend the established effects, the client/engineer is
entitled to reject the work executed.

The contractor shall ensure other properties of BBWC cement concrete, which exceed the limiting
values indicated in these technical conditions, without having the right to claim any extra payment
for such works.
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2.2.3.4 PAVED WEARING COURSES
General

Paved wearing courses are constituent parts of pavements above roadbases and below the
carriageway surface.

The method, dimensions, and quality of placing paved wearing courses shall be in accordance with
the design and these technical conditions to ensure the design traffic surface and durability.
2.2.3.4.1 Description

Paved wearing courses (PWC) consist of pavers and underlay. In view of the traffic loading they
can be placed as wearing courses onto unbound or bound roadbases.

PWC are intended for pavements for all groups of lighter traffic loading, particularly for a slow and
standstill traffic.

The construction of a PWC comprises the supply of suitable materials and placing at locations
specified by the design, including execution of joints.

The underlay can be made of an unbound mineral aggregate mixture (sand) and cement or lime
mortar.

Along the edges, a PWC shall be protected against pushing away by means of suitable border
elements.

The type of PWC and pavement structure shall generally be specified by the design. If this is not
the case, the engineer shall make final decision.
2.2.3.4.2 Basic Materials

2.2.3.4.2.1 Stone Pavers

For PWC for traffic surfaces particularly small and big stone pavers made of silicate stone are
recommended. In certain conditions small pavers can also be used for pedestrian surfaces.
2.2.3.4.2.2 Pavers and Turf Pavers of Cement Concrete

Pavers and turf pavers of cement concrete are applicable to PWC for standstill traffic surfaces and
for pedestrian surfaces.

2.2.3.4.2.3 Slabs

Slabs made of roughened and sealed, or washed cement concrete, exceptionally of natural stone,
are applicable particularly to paved surfaces intended for pedestrians.

2.2.3.4.2.4 Mineral Aggregate Mixtures

Mineral aggregate mixtures for unbound underlay for PWC shall contain particularly natural and
crushed grains of sand. In exceptional cases they may also contain very fine grains of gravel
and/or crushed stone. For filling the joints between pavers, only mixtures of stone grains of sand
are recommended.

Mineral aggregate mixtures for unbound underlay for PWC shall meet the requirements indicated in
the EN 12620.
2.2.3.4.2.5 Cement Mortar and Lime Mortar

Cement mortar and lime mortar for bound underlay for PWC or for filling the joints between pavers
shall be composed of a mixture of sand, cement or mortar, and water.

The sand for cement mortar and lime mortar can consist of natural and/or crushed grains.

For cement mortars for bound underlay for PWC, or for filling the joints between pavers, the
following binders shall be used:

Portland cement CEM I, and

Portland cement with an admixture of granulated furnace slag or pozzolans CEM II/A-S and CEM
I1/B-S, which meet the requirements defined in the EN 197-1.

For lime mortars hydrated lime shall be used.

The water for both cement mortar and lime mortar can be natural or suitably processed. In any
case it shall comply with the conditions indicated in the EN 1008.
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2.2.3.4.2.6 Compounds for Sealing the Joints

For sealing the joints between pavers, special sealing compounds on bituminous bases with
additives to increase elasticity and/or plasticity shall be used.

2.2.3.4.3 Quality of Materials

2.2.3.4.3.1 Stone Pavers

Stone pavers for PWC intended for motor traffic shall be made of tough and uniform silicate stone
resistant to frost and salt actions. Pavers for standstill traffic and pedestrian surfaces may also be
of solid and tough carbonate stone.

Basic dimensions of pavers of natural stone are indicated in Table 3.84.

Table 3.84: Basic dimensions of stone pavers

Type of Dimensions of pavers
stone pavers length ‘ width ‘ height
mm
- small pavers (cubes) 80 80 80
90 20 20
100 100 100
- big pavers 120 to 180 120 130
140 to 200 140 150
160 to 220 160 160

A deviation from the basic dimensions indicated in Table 3.84 shall not exceed + 10 %.

As pavers are placed for PWC predominantly in a curved shape, pavers of trapezoidal and oblong
form are required as well. The latter are also necessary to carry out linking.

The engineer has the right to approve the use of stone pavers of other dimensions.

2.2.3.4.3.2 Pavers and Turf Pavers of Cement Cornicrete

Pavers and turf pavers for PWC shall be made of compact cement concrete without any cracks.
Their dimensions shall comply with those indicated in Table 3.85.

The engineer has the right to approve the use of pavers and turf pavers of cement concrete of
other properties as well.

Where pavers or turf pavers are produced of two cement concrete types (composite pavers of
basic concrete and face mix), a perfect bond between both concrete types shall be ensured.

Table 3.85: Required properties of cement concrete pavers and slabs

Properties Unit measure Required value
- dimensional deviation:
- length and width, maximum mm +3
- height, maximum mm +5
- convexity of paver sides:
- of height up to 80 mm, maximum mm 2
- of height above 80 mm, maximum mm 3
- cement concrete compressive

strength:
- average, minimum MN/m? 35/45
- individual, minimum MN/m? 30/37
- resistance to freezing/thawing mg/mm? < 0.40
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2.2.3.4.3.3 Mineral Aggregate Mixtures

Mineral aggregate mixtures for the underlay for PWC may be composed of grains of
- medium sand 0/2 mm,
- coarse sand 0/4 mm,
- sand and very fine crushed stone and/or gravel 0/4 mm.

Mineral aggregate mixtures for filling the joints between pavers shall consist of crushed or natural
grains of sand 0/2 mm.

The content of grains up to 0.063 mm in the particular mineral aggregate mix shall not exceed 5
by mass.

To other characteristics of sand grain mixtures the requirements indicated in Tables 3.31 and 3.32
shall apply. To the properties of crushed stone and gravel mixtures the requirements in Tables
3.33 and 3.34 are relevant.

2.2.3.4.3.4 Cement Mortar and Lime Mortar

Requirements to be met by the sand for the cement mortar for bound underlying courses and for
sealing the joints between pavers are indicated in section 2.2.3.4.3.4 as appropriate.

Requirements for cement are specified in section 2.2.3.3.3.2.
The required properties of hydrated lime for lime mortar for the underlay below slabs are indicated
in Table 3.86.

Table 3.86: Required properties of hydrated lime

Properties Unit measure Required value
- CO, content, maximum % by m. 7
- content of active CaO + MgO, minimum % by m. 85
only MgO in CaO + MgO, maximum % by m. 8
- fineness of grinding:
- residue on sieve 0.5 mm, maximum % by m. 0.5
- residue on sieve 0.09 mm, maximum % by m. 10

The required properties of water for both cement mortar and lime mortar are specified in section
2.2.3.3.3.3.
2.2.3.4.3.5 Compounds for Sealing the Joints

The required properties of bitumen based joint sealing compounds for PWC are defined in section
2.2.3.3.3.7.

On the basis of submitted conformity certificates for particular purposes, the engineer shall
preliminarily approve the use of all the materials for sealing the joints between pavers or slabs.
2.2.3.4.4 Method of Execution

2.2.3.4.4.1 Winning of Materials

In due time prior to commencement of works, the contractor is obliged to inform the engineer of
the types of all the materials he intends to use for PWC. Suitable conformity certificates shall be
submitted.

All the required material properties indicated in section 2.2.3.4.3 shall be ensured (threshold
values).
2.2.3.4.4.2 Depositing of Materials

If the contractor provisionally deposits the materials prior to use them for PWC, he shall ensure
and arrange adequate space. Producer’s and engineer’s instructions shall be fully considered.

Stocks of all the materials at deposit areas shall be such as to ensure a continuous construction of
PWC.

2.2.3.4.4.3 Preparation of Substrate Formation

The following can be used as a base for PWC:
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- formation of unbound roadbase which shall be prepared in accordance with section
2.2.3.1.1.5 of these technical conditions,

- formation of bound sub-base, which shall be prepared in compliance with section
2.2.3.1.2.5.3 of these technical conditions,

- formation of bound roadbase, which shall be prepared in accordance with section
2.2.3.1.3.5.6 of these technical conditions.

The void content on the layers below the PWC, as well as the slope of se layers shall ensure a
perfect evacuation of water, which could sink through the PWC.

In certain conditions a asphalt mixture for a bound wearing course may be used as a base for the
PWC. However, the engineer shall give an approval in such a case.

The contractor may commence to execute the PWC only after the engineer has taken-over the
substrate formation in accordance with the specified requirements. All the time up to the beginning
of placing the PWC, the contractor is obliged to maintain the substrate formation in such a
condition as it has been upon taking-over. Any damage shall be made good in due time, and an
adequate evidence of the performed work shall be submitted to the engineer.

2.2.3.4.4.4 Production of Cement Mortar and Lime Mortar

The production of cement mortar and lime mortar shall be carried out mechanically at suitable
plant for preparation of mortar by means of batch mixers.

Dosing devices shall ensure an adequate quantity of components in the mortars by mass.

The mixing time and other factors influencing the quality shall be so adjusted as to ensure a
homogenous cement mortar or lime mortar.

As a rule, the produced mortar shall be immediately delivered to the location of placing for PWC.

2.2.3.4.4.5 Bringing Mineral Aggregate Mixtures and Mortar

For bringing unbound mineral aggregate mixtures for the underlay below pavers, suitable vehicles
— tippers shall be used. The material must not be brought until this is approved by the engineer.

Cement mortar or lime mortar for the underlay below pavers or slabs may be brought onto suitably
prepared substrate formation for PWC only after the engineer has approved this. Adequate
vehicles — mixers or tippers shall be used for the transportation.

The number of vehicles transporting the material to the site shall be adjusted to conditions of
uniform spreading, taking account of capacity of production plant, transport distance, and
capability for placing.

2.2.3.4.4.6 Placing

2.2.3.4.4.6.1 Underlay

A uniformly thick layer of suitable unbound mineral aggregate mixture intended for the underlay

shall be placed in such a thickness that, after compaction or stabilization of PWC, this underlay is 3
— 6 cm thick, i.e. thinner for the small pavers and thicker for the big ones.

Where a substantial loading of the PWC is expected it is useful to add cement or lime to the
mineral aggregate mix; this is by all means required when the joints between pavers are sealed
with cement mortar.

The cement mortar as the underlay below pavers or slabs shall be spread in a uniform thickness as
well. In such a case the base for the PWC to be placed, i.e. the cement concrete bearing course,
must still not set.

When slabs are foreseen for the PWC, the underlay shall be executed of at least 3 cm thick layer of
sand mixture covered with a 2 cm thick layer of lime mortar.

All the underlay types shall be placed mechanically. Manual work is only allowed where the space
for mechanical placing is restricted. The engineer shall approve the method of spreading the
material for the underlay.

2.2.3.4.4.6.2 Pavers and Slabs

The method of arranging the pavers shall be specified by the design: in a shape of segments, in
rectangular rows or diagonally to the road axis, mechanically or manually.

Paving slabs can be arranged in rows or diagonally, and manually as a rule.
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When the joints are filled with rinsed-in mixture of sand grains, the paver or slab spacing shall
amount to 3 — 5 mm. If the joints are sealed with cement mortar or bituminous compound, the
pavers or slabs shall be spaced at least by 8 mm.

If the joints between pavers or slabs are filled-up with cement mortar, the pavers and slabs shall
be moistened prior to being distributed onto the underlay.

Voids in turf pavers shall be filled with topsoil and grassed (0.5 to 0.8 kg of seed, and 8 kg of
fertilizer per are.

2.2.3.4.4.6.3 Joints

When executing PWC with joints filled with unbound mineral aggregate mixture, the whole surface
of pavers or slabs already placed shall be covered with a layer of sand, and wetted. After vibrating,
the surplus sand shall be swept away from the PWC surface.

When executing PWC with joints sealed with cement mortar or bituminous compound, sand shall
be removed from the joints to a depth of at least 30 mm.

Joints shall be sealed with either cement mortar or bituminous compound particularly in cases
where substantial impacts of water, oil, or fuel are expected.

During the application of cement mortar to joints the pavers or slabs shall be moist, whereas
during the application of bituminous sealing compound they shall be dry, and, if feasible, coated
with an adequate material such as bituminous emulsion or cut-back bitumen in the joint area.

Joints between pavers or slabs shall be filled-up simultaneously with the work progress.

Bituminous sealing compounds shall be placed particularly to those joints where substantial
movements of the PWC due to a rigid connection (by means of cement mortar) are expected (at
spacing of up to 8 m at connections to structures).

When using bituminous compounds to seal the joints between pavers or slabs for PWC,
manufacturer’s instructions shall be fully considered.

Cement mortar shall be applied at air temperatures higher than 10°C. The temperature of the
mortar itself shall be in the range of 10°C to 30°C.

A PWC surface with joints sealed with cement mortar shall be kept moist by at least 7 days. During
this period the PWC must not be burdened with heavy vehicles.
2.2.3.4.5 Quality of Execution

At least 7 days in advance prior to starting placing a PWC, the contractor shall submit to the
engineer for approval a method statement, which shall include the following:

- Evidence of conformity of all the materials to be used,

- Composition of the mineral aggregate mixture,

- Preliminary composition of mortar,

- Programme of average frequency of both internal and external control,
- Description of work methods, and

- Information on the mechanization to be introduced.

Before the machines and equipment, on which the quality of the executed work depends, begin to
operate, their ability to ensure a uniform quality in accordance with these technical conditions shall
be ascertained.

All the machinery and equipment shall be certified and shall satisfy the design requirements as well
as these technical conditions.
2.2.3.4.5.1 Preliminary Composition of Mortar

The preliminary composition (investigation) of the mortar foreseen for PWC shall include the
following information:

- types and quantities of individual fractions of mineral aggregate mixtures (in kg/m?®)
- type and amount of binder (in kg/m?)

- quantity of water and additives (in kg/m® or in % by mass in terms of the cement
quantity)
- characteristics of fresh mortar:

- composition analysis (in kg/m?)
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- consistency (cone settlement) (in cm)

- characteristics of hardened mortar:
- compressive strength (in MN/m?)
- tensile strength at bending (in MN/m?)
- resistance to frost and salt actions.

By the preliminary investigation (composition) the contractor shall demonstrate that such a quality
of mortar can be achieved using the foreseen mineral aggregate mixture and binders, which is in
compliance with the design and these technical conditions.

The contractor must not begin placing until he has received an approval by the engineer for the
preliminary composition of the mortar.

If the contractor has already placed a PWC last year with compositions of mineral grains and
binders of the same properties, then the preliminary composition may be taken from the already
performed composition determined by the internal testing testing. However, final decision shall be
made by the engineer.

2.2.3.4.5.2 Required Properties of Cement Mortar

The required properties of the cement mortar for PWC are indicated in Table 3.87.

Table 3.87: Required properties of cement mortar for PWC

Unit Required value Test
Properties measure | for underlay | for sealing of method
joints
- cement content, minimum kg/m? 270 500 -
- compressive strength, minimum MN/m? C8/10 C 30/37 EN 12390-3
- tensile strength at bending, MN/m? - 255 EN 12390-5
minimum
- resistance to freezing/thawing — | mg/mm? - 60,40 EN 12390-8
grade XF4, 50 cycles

The required cement content is the lower limiting value.
The values of compressive strength and tensile strength at bending are the lower limiting values.
The required resistance to freezing/thawing is determined as the lower limiting value.

2.2.3.4.5.3 Demonstrative Production and Placing

The contractor shall verify the preliminary (laboratory) composition of the cement mortar at
suitable plant, the transportation to the site, and placing for PWC after he has obtained an
approval by the engineer.

As a rule, the engineer shall approve the location of the demonstrative placing at the construction
site after he has checked the suitability of the prepared substrate formation.

Within the scope of the demonstrative production and placing several tests shall be carried out by
an authorized third party to be engaged by the contractor in order to

- establish adequateness of deposit areas and plant for production of mortar,
- establish suitability of transportation method and equipment for placing,

- take a specimen of the hardenend cement mortar at the location of placing to perform a
conformity test,

- establish the execution of joints between pavers or slabs,
- establish the evenness, level, and slope of the PWC.

If the contractor has already placed a PWC last year with mortars of similar properties and under
similar conditions, then the preliminary investigation results may be taken as a demonstrative
production and placing. However, the engineer shall make final decision.

2.2.3.4.5.4 Routine Production and Placing

The engineer shall approve a routine production and a working composition not until the contractor
has submitted the results of the demonstrative production and placing. The permission for a
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routine production also includes requirements for the mortar properties and for the control
foreseen by these technical conditions and design.

In case of any modification in production and placing of the mortar the contractor shall submit to
the engineer in writing his proposal for the particular modification. Such a modification shall only
be implemented after being approved by the engineer.

2.2.3.4.5.5 Evenness, Level, and Slope of Formation

Any unevenness of the formation of a PWC shall be established, in any direction with regard to the
road axis, as a deviation below a 4 m long straight edge. The formation of the PWC may deviate
from the straight edge by maximum — 10 mm (upper limiting value). If such deviations are
established in succession, the engineer shall make a final decision.

The level of the individual measuring points on the formation of the PWC shall be determined by
levelling. In any place, the PWC formation may deviate from the design level by maximum +10
mm (upper limiting value).

The slope of the formation of the PWC shall be, as a rule, equal to both transverse and longitudinal
fall of the carriageway. The allowable slope tolerances are defined by the admitted unevenness
and deviation from the PWC formation level. However, the allowable tolerances shall not exceed
the design slope by more than + 0.4% (threshold value).

2.2.3.4.6 Quality Control of Execution

2.2.3.4.6.1 Internal Control

Both type and frequency of testing within the scope of the internal control of PWC to be carried
out by the contractor’s laboratory shall be determined and approved by the programme of the
average frequency of the control. If this is not the case, it shall be specified by the engineer, who
shall also determine locations of taking specimens, as well as locations of measurements, all in
accordance with a random statistical pattern.

During placing PWC, the laboratory shall take test specimens and check the conformity of the
properties to such a frequency as specified in Table 3.88.

Table 3.88: Minimum frequency of internal control testing of placing paved wearing courses (PWC)

Properties Test method Minimum testing frequency
- pavers and slabs:
- dimensions - 400 m?
- compressive strength of cement EN 12390-3 800 m?
concrete
- mineral aggregate mixture:
- composition EN 933-1 800 m?
- characteristics EN 12620 2,000 m?
- fresh cement mortar:
- granulometric composition EN 933-1 800 m?
- cement content - 800 m?
- hardened cement mortar:
- compressive strength EN 12390-3 800 m?
- tensile strength at bending EN 12390-5 2,000 m?
- resistance to freezing/thawing EN 12390-8 200 m?
- bituminous joint sealing compound - 800 m?
- evenness, level, and slope of formation - 200 m?

The engineer shall specify the extent and types of testing lime mortar for PWC unless this is
defined in the design.

By agreement with the engineer the quality of placed PWC can also be assessed by other approved
methods. In such a case the criteria for quality of placing as well as the method and extent of
testing shall also be specified.
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2.2.3.4.6.2 External Control

The extent of the external control tests to be carried out by a third party institution employed by
the client is usually in a ratio of 1:5 with the internal control testing.

Locations of taking samples and measuring places for both internal and external control of the
quality of PWC shall be specified by the engineer by the statistical random selection method.

An independent institution shall prepare a written report on the regular surveillance of the internal
control, including an evaluation of results of control testing. Such a report shall be submitted to
both contractor and engineer.

2.2.3.4.7 Measurement and Take-Over of Works

2.2.3.4.7.1 Measurement of Works

The executed works shall be measured in compliance with section 2.1.7.1 of the general technical
conditions, and calculated in square metres.

All the quantities shall be measured by the actually executed extent and type of works within the
scope of the design. An adequate report on the measured quantities shall be worked out in due
time.

2.2.3.4.7.2 Take-Over of Works

The executed PWC shall be taken-over by the engineer in compliance with the quality requirements
indicated in these technical conditions, and with section 2.1.7.2 of the general technical conditions.
Prior to continuing the work, the contractor shall mend all the deficiencies established, otherwise
deductions will be charged to him for an inappropriate quality of the work carried out.

2.2.3.4.8 Final Account of Works

2.2.3.4.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.4.7.1 and taken-over according to section
2.2.3.1.4.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.4.8.2 Deductions Due to Unsuitable Quality

2.2.3.4.8.2.1 Quality of Materials

Due to unambiguously defined quality of materials for PWC there are no deductions when
accounting the quantities.

If the contractor places into PWC such material, which does not comply with the requirement
indicated in 2.2.3.4.3 of these technical conditions, the engineer shall decide on the method of
accounting. The engineer has also the right to reject the complete executed work.

2.2.3.4.8.2.2 Quality of Execution

Due to unambiguously defined quality of execution of PWC there are no deductions when
accounting the quantities.

If the contractor fails to ensure the required quality of PWC, the engineer shall make a decision on
the final account method.
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2.2.3.5 CARRIAGEWAY EDGE ELEMENTS
General

Carriageway edge elements are longitudinal elements to stabilize and confine the outer edge of the
traffic lanes.

They shall be constructed in dimensions as provided by the design, and in compliance with these
technical conditions.
2.2.3.5.1 Description

Carriageway edge elements are extrawidths, kerbs, borders, and concrete safety barrier elements.
They are intended for protection of pavement edges and increasing of the traffic safety on all types
of roads.

The construction of carriageway edge elements (CEE) comprises the following activities:

- the supply of suitable prefabricated elements and their placing, or

- the supply of all the necessary basic materials, their processing, and placing into CEE,
both in places as specified by the design.

The CEE construction also includes all the necessary works associated with the preparation of
foundation for the CEE, execution of joints, and the required protection of the surface after
completion of works, as well as all the works related to reinforcing these elements.

This works shall be carried out in a dry and still weather, and when the substrate temperature
amounts to 5°C to 25°C. If the temperature is out of these limits, special arrangements shall be
taken during the works.

The type of the CEE shall generally be specified by the design. If this is not the case, the engineer
shall make a final decision.
2.2.3.5.2 Basic Materials

The basic materials to be used for the production of cement concrete mixes for CEE are indicated
in section 2.2.3.3.2 of these technical conditions.

Basic materials to be used for production of a bituminous concrete mixes for kerbs are indicated in
section 2.2.3.2.2.2.

Stone kerbs and pavers for borders can be made of silicate or carbonate stones.

2.2.3.5.3 Quality of Materials

Prior to commencement of placing the contractor shall submit to the engineer the required
conformity certificates for all the products he intends to use for the EEC construction.

The quality of materials for cement concrete mixes, and of all other materials to be used for the
EEC construction is specified in detail in section 2.2.3.3.3.

The quality of materials for asphalt mixes is defined in detail in section 2.2.3.2.2.3. The range of
the defined granulometric composition of mineral aggregate grains for bituminous concrete mixes
for kerbs is indicated:

In Fig. 3.42 for bitumionus concrete for kerbs BC 11k
In Fig. 3.43 for bituminous concrete for kerbs BC 16k
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Fig 3.42: Limiting curves for mineral aggregate mixtures for bituminous concrete mix for kerbs BC
11k
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Fig. 3.43: Limiting curves for mineral aggregate mixtures for bituminous concrete mix for kerbs BC
16k

During production the granulometric composition of mineral aggregate mixtures may deviate from
the limiting curve ranges by up to 3% by mass.

The mineral aggregate mixture shall contain crushed grains only. Exceptionally, natural sand of 0/2
mm is admitted, however in the ratio of no more than 1 to 1 to the crushed sand only.

Bitumen B 50/70 shall be used for the preparation of mixtures of bituminous concrete for kerbs.

Stone kerbs and pavers for borders shall be made durable, uniform, as well as frost and salt
resistant stone. Exposed surfaces shall be specially finished.

Allowed deviations of dimensions of stone kerbs from the design values amount to:
- for width + 3 mm,
- for level + 10 mm.
The allowed deviation of dimensions of stone pavers from the specified size amounts to £ 10 %.

Precast kerbs, pavers, and concrete safety barriers shall meet the requirements indicated in section
2.2.3.3.5.2 (Table 3.81).
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The admitted conical shape of kerbs in the longitudinal direction may amount to 5 mm, and in the
transverse direction to 2 mm. Deviation of evenness in the longitudinal direction shall not exceed 5
mm at a length of 1,000 mm.

The required properties of cement concrete pavers are defined in section 2.2.3.4.3.2 (Table 3.83).

For construction of safety barriers by means of a sliding formwork, only mixture of crushed grains
may be used. Precast concrete safety barrier elements my deviate from the design dimensions by
up to £ 10 mm.

2.2.3.5.4 Method of Execution

2.2.3.5.4.1 Winning Materials
The requirements indicated in 2.2.3.3.4.1 and 2.2.3.4.4.1 shall apply as appropriate to winning
materials for CEE.
2.2.3.5.4.2 Preparation of Base
The base for edge strips (extrawidths) made of cement concrete can be:
- the formation of an unbound roadbase prepared in accordance with 2.2.3.1.1.5., and
- the formation of a bound roadbase prepared in accordance with 2.2.3.1.2.5.3.

As a base for foundations of stone kerbs and cement concrete kerbs as well as of borders can
generally be the formation of an unbound roadbase, exceptionally also the subgrade formation
prepared in compliance with 2.2.2.4.5. For kerbs made of bituminous concrete and for safety
fences the following may be used as a base:

the formation of a bound bearing and wearing course of asphalt mixture prepared in accordance
with 2.2.3.1.3.5.6, and

the formation of a bound wearing and sealing course of bituminous concrete prepared in
accordance with 2.2.3.2.2.5.6.

The contractor may start to execute the CEE after the engineer has taken-over the formation of
the base in compliance with the indicated requirements. All the time up to the beginning of placing
CEE the contractor is obliged to maintain the formation of the base in a condition as it has been at
the time of taking-over. All damage shall be suitably made good in due time and corresponding
evidence of repairing works shall be submitted to the engineer.

2.2.3.5.4.3 Depositing of Mineral Aggregate Mixtures, Binders, and Precast Elements
To depositing mineral aggregate mixtures, binders, and precast elements foreseen for placing in
CEE, the requirements indicated in 2.2.3.2.2.4.2 and 2.2.3.3.4.2 shall apply as appropriate.
2.2.3.5.4.4 Production of Cement Concrete, Cement Mortar, and Bituminous Mix
2.2.3.5.4.4.1 Production of Cement Concrete Mixes

To the production of all types of cement concrete for CEE, the requirements indicated in
2.2.3.3.4.4 shall apply as appropriate.

2.2.3.5.4.4.2 Production of Cement Mortar

To the production of cement mortar used for filling-up the joints occurring at kerbs, borders, and
safety barriers, the requirements indicated in 2.2.3.4.4.4 shall apply.

2.2.3.5.4.4.3 Production of Bituminous Mix
To the production of bituminous mix for kerbs, the requirements indicated in 2.2.3.2.2.4.4 shall
apply.
2.2.3.5.4.5 Bringing Mixes
The following shall be considered when bringing mixtures and mixes:
- requirements indicated in 2.2.3.3.4.5 for cement concrete mixes
- requirements indicated in 2.2.3.4.4.5 for cement mortars, and
- requirements indicated in 2.2.3.2.2.4.5 for bituminous mixes.

2.2.3.5.4.6 Placing
2.2.3.5.4.6.1 Placing Cement Concrete Mixes

Placing cement concrete mixes for execution of CEE as well as for foundation for precast elements
for CEE is specified in detail in section 2.2.3.3.4.6.
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2.2.3.5.4.6.2 Placing Bituminous Mixes for Kerbs

When placing kerbs made of bituminous concrete, the following requirements shall be considered
in addition to those indicated in section 2.2.2.4.6:

For placing kerbs made of bituminous mix, suitable machines ensuring the design shape of the
kerbs shall be introduced.

The substrate temperature and the air temperature shall amount to at least 10°C. The substrate
shall be preliminarily adequately sprayed.

The maximum temperature deviation of the bituminous mix upon placing from the optimum
temperature determined by the demonstrative production and placing may amount to £ 10 °C.

The external edge of the kerb made of bituminous concrete shall be shifted from the outer edge of
the underlay of the bituminous mix by at least 5 cm.

A kerb shall not be burdened until the bituminous mix has cooled to the temperature of the
surroundings.

2.2.3.5.4.6.3 Placing Kerbs and Borders

Stone and prefabricated kerbs and borders shall generally be placed onto a suitably shaped
underlay of  C 15/18 cement concrete in compliance with the design.

The underlay thickness shall amount to at least
- 15 cm below kerbs, and
- 10 cm below borders.

Joints between successive kerbs or pavers for a border shall be 10 — 15 mm wide. These joints
shall be on the front and pper side filled up with cement mortar to a depth of at least 30 mm,
whereas on the remaining part adequate sand may be placed into the joint. The surface of the
cement mortar in the joint shall be appropriately formed.

In exceptional cases kerbs and borders may also be placed onto an unbound base course. The
engineer shall make a final decision.

2.2.3.5.4.7 Protection of Cement Concrete

The required protection of the cement concrete upon preparation of precast elements and
execution of CEE is described in 2.2.3.3.4.7.

3.2.3.1.1.4Placing

All the necessary works related to the CEE joints are indicated as appropriate in 2.2.3.3.4.8.

2.2.3.5.5 Quality of Execution

At least 7 days in advance prior to starting producing and placing CEE, the contractor shall submit
to the engineer for approval a method statement, which shall include particularly the following:

- Evidence of conformity of all the materials to be used,

- Programme of average frequency of both internal and external control,
Description of work methods, and

Information on the mechanization to be introduced.

2.2.3.5.5.1 Cement Concrete

Conditions to be considered to achieve a proper quality of the cement concrete for CEE are
indicated in detail in section 2.2.3.3.5. In addition to these requirements it shall also be considered
that the protective concrete cover to the steel reinforcement in safety barriers shall not be less
than 4 cm.

Where the cement concrete quality requirements for individual CEE are not specified by the design,

the engineer shall specify them in the sense of the requirements for similar works in these
technical conditions.

2.2.3.5.5.2 Bitumininous Mix

Basic conditions for the quality of the execution of bituminous concrete kerbs are indicated in
section 2.2.3.2.2.5. However, some special properties of the bituminous mix for kerbs shall be
additionally considered. They are indicated in Table 3.89.
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Table 3.89: Required properties of bituminous mix for bituminous concrete for kerbs

Properties Unit Required Test
measure value method

Test specimen by Marshall:

- stability at 60°C, at least kN Sminz,5 EN 12697-34
- flow at 60 °C, at least mm Qmina EN 12697-34
- total void content % by vol. Vimin1 t0 Vimaxe,s | EN 12697-8
- filling of voids in mineral grains with bitumen % VFBgg to VFBg; | EN 12697-8

Core or cut-out:
- total void content, maximum % by vol. Vimaxs EN 12697-8
- compaction, at least % 96

2.2.3.5.5.3 Cement Mortar

Condition to be fulfilled to achieve proper quality of cement mortar indicated in 2.2.3.4.5.2 shall
apply as appropriate to the cement mortar used for filling joints of kerbs, borders, and safety
barriers.

2.2.3.5.6 Quality of Execution

2.2.3.5.6.1 Internal Control

The extent of the internal control upon placing CEE shall be specified by the engineer on the basis
of results of preliminary technological testing.

The minimum internal control to be carried out at the contractor’s laboratory shall include the
following:

- For extrawidths all the feasible tests indicated in 2.2.3.3.6.1,

- For stone and precast kerbs and pavers for borders all the feasible tests indicated in
2.2.3.4.6.1 per 100 m',

- For kerbs placed by means of a sliding formwork all the tests indicated in 2.2.3.3.6.1 per
100 m',

- For kerbs made of bituminous concrete all the feasible tests indicated in 2.2.3.2.2.6.1,
- For safety barriers all the feasible tests indicated in section 2.2.3.3.6.1 per 100 m*.

By agreement with the engineer, the quality of placed CEE can also be assessed by other approved
methods. In such a case, the acceptance criteria as well as the mode and extent of testing shall
also be agreed.

3.2.3.1.1.5External Control

The extent of the external control tests to be carried out by a third party institution employed by
the client is usually in a ratio of 1:5 with the internal control testing.

Locations of taking samples and measuring places for both internal and external control of the
quality of CEE shall be specified by the engineer by the statistical random selection method.

An independent institution shall prepare a written report on the regular surveillance of the internal
control, including an evaluation of results of control testing. Such a report shall be submitted to
both contractor and engineer.

2.2.3.5.7 Measurement and Take-Over of Works

2.2.3.5.7.1 Measurement of Works
The executed works shall be measured in compliance with section 2.1.7.1 of the general technical
conditions, and calculated in adequate units.

All the quantities shall be measured by the actually executed extent and type of works within the
scope of the design. An adequate report on the measured quantities shall be worked out in due
time.
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2.2.3.5.7.2 Take-Over of Works

The executed CEE shall be taken-over by the engineer in compliance with the quality requirements
indicated in these technical conditions, and with section 2.1.7.2 of the general technical conditions.
Prior to continuing the work, the contractor shall mend all the deficiencies established, otherwise
deductions will be charged to him for an inappropriate quality of the work carried out.

2.2.3.5.8 Final Account of Works

2.2.3.5.8.1 General

The executed works shall be accounted in accordance with section 2.1.7.3 of the general technical
conditions.

Quantities determined in compliance with section 2.2.3.5.7.1 and taken-over according to section
2.2.3.1.5.7.2 of these technical conditions shall be accounted by the contract unit price.

All services necessary for a complete finalization of the works shall be included in the contract
price. The contractor shall have no right to claim any extra payment unless provided otherwise by
the contract.

If the contractor has not achieved the contractual quality, and, consequently, he has been charged
for deductions, all the contractual obligations remain valid and unchanged.

2.2.3.5.8.2 Deductions Due to Unsuitable Quality

2.2.3.5.8.2.1 Quality of Materials

Due to unambiguously defined quality of materials for CEE there are no deductions when
accounting the quantities.

If the contractor places into CEE such material, which does not comply with the requirement
indicated in 2.2.3.5.3 of these technical conditions, the engineer shall decide on the method of
accounting. The engineer has also the right to reject the complete executed work.

2.2.3.5.8.2.2 Quality of Execution

For the assessment of the quality of execution and for the calculation of deductions due to
unsuitable quality the following necessary bases are indicated:

- For extrawidths, kerbs, and safety barriers in Table 3.81 and in section 2.2.3.3.8.2.2,
- For stone and precast kerbs and pavers in Table 3.84 and in section 2.2.3.5.3,
- For kerbs made of bituminous concrete in Table 3.89 of these technical conditions.

If the contractor fails to ensure the required quality of CEE as directed by section 2.2.3.5.5, the
engineer shall make a decision on the final account method.
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2.2.3.6 SHOULDERS
General

Shoulders are longitudinal zones at outer carriageway edges. They are not intended for the traffic,
but only ensure that the carriageway serves its purpose as a whole.

Shoulders shall be constructed in dimensions as provided by the design, and in compliance with
these technical conditions.
2.2.3.6.1 Description

Construction of shoulders comprises supply and placing all the suitable material for shoulder
structure at locations as specified by the design.

The structure of a shoulder is composed of one or more layers of material foreseen by the design.
This work shall be carried out when the air temperature is above 2°C, and in the absence of
precipitations.

2.2.3.6.2 Basic Materials

Basic materials for shoulder construction are particularly mineral aggregate mixtures. For upper
layers, topsoil, turf pavers (made of cement concrete), and asphalt mixtures of mineral grains are
also used.

2.2.3.6.3 Quality of Material

The required quality of mineral aggregate mixtures for shoulders is specified in section 2.2.3.1.1.3
of these technical conditions.

Topsoil material shall be active to ensure a permanent growth.

The quality of turf pavers is indicated in section 2.2.3.4.3.2.

The quality of the asphalt mixture shall meet the same requirements as they apply to the asphalt
courses of the adjacent traffic lane (sections 2.2.3.2.3.5 or 2.2.3.1.3.5).

2.2.3.6.4 Method of Execution

For the shoulder construction the conditions indicated in 2.2.3.1.1.4 and 2.2.3.4.4 of these
technical conditions shall apply as appropriate.

A base for the shoulder construction can be:
- Subgrade (substructure) formation prepared according to section 2.2.2.4.5, or

- Formation of an unbound roadbase prepared according to section 2.2.3.1.1.5.

Materials placed into a shoulder structures shall be so interconnected and compacted as to
minimize the erosion as much as possible.

The thickness of the stone material layer in the shoulder structure shall amount to at least 30 cm.

Shoulders with topsoil shall have a base course of mineral aggregate mixture at least 20 cm thick,
whilst the thickness of the topsoil upper layer shall not exceed 10 cm.

A shoulder structure with turf pavers shall be executed of at least 20 cm thick base course of
adequate mineral aggregate mixture, and at least a 5 cm thick underlay of sand grain mixture. The
type of turf pavers shall be approved by the engineer.

Shoulders stabilized with crushed stone filled up with topsoil shall be made of a basic layer of
mineral aggregate mixture measuring at least 20 cm in thickness, and of an at least 10 cm thick
layer of well graded crushed stone of coarse-grained composition, which is filled up with an
average 5 cm thick layer of topsoil, that has to be rinsed-in into the crushed stone layer and sown
with grass.

A shoulder with an asphalt wearing course shall be constructed up to no more than 10 cm away
from the steel safety barrier. The thickness of the shoulder structures shall be the same as the
thickness of the adjoining traffic lane. However, an unbound roadbase is placed instead of a bound
one.

On a fill, the shoulder shall extend by at least 50 cm behind the steel safety barrier post.

2.2.3.6.5 Quality of Execution

The quality of execution of shoulder structures made of mineral aggregate mixtures shall comply
with the section 2.2.3.1.1.5 of these technical conditions.
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The quality of execution of shoulder structures with turf pavers shall comply with sections
2.2.3.4.4.6.2 and 2.2.3.4.5.5 of these technical conditions.

Other types of shoulder structures shall, in view of their quality, comply as appropriate with the
requirements indicated in these technical conditions.

The formation of a shoulder shall be carried out with a slope going outwards by at least 4%, and
at least 1 cm below the level of the edge of the nearby carriageway. However, this condition does
not apply to shoulder with an asphalt wearing course.

2.2.3.6.6 Quality Control of Execution

The conditions, which apply to the extent of the testing of quality of shoulder construction, are
defined as appropriate in sections 2.2.3.1.1.6 and 2.2.3.4.6 of these technical conditions.

The conditions, which apply to the extent of the testing of quality of shoulders executed with an
asphalt wearing course, are defined as appropriate in sections 2.2.3.2.2.6 and 2.2.3.1.3.6 of these
technical conditions.

2.2.3.6.7 Measurement and Take-Over of Works

The method of measuring and taking-over the executed shoulders shall be taken as appropriate
from sections 2.2.3.1.1.7 and 2.2.3.4.7 of these technical conditions.

3.2.3.1.2 Accounting of Works

Conditions indicated in sections 2.2.3.1.1.8 and 2.2.3.4.8 apply as appropriate to accounting of the
shoulder construction works.
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2.2.3.7 PAVEMENT STRUCTURES — BILL OF WORKS
2.2.3.7.1 Roadbases
2.2.3.7.1.1 Unbound Roadbases

Item Unit Description of Work
Measure

31111 m® Execution of unbound roadbase of natural gravel in a thickness of up to 20
cm

31112 m® Execution of unbound roadbase of natural gravel in a thickness of 21 - 30
cm

31113 m® Execution of unbound roadbase of natural gravel in a thickness of 31 — 40
cm

31114 m® Execution of unbound roadbase of natural gravel in a thickness of 41 to 50
cm

31121 m® Execution of unbound roadbase of gravel in a thickness of up to 20 cm

31122 m® Execution of unbound roadbase of gravel in a thickness of 21 - 30 cm

31123 m® Execution of unbound roadbase of gravel in a thickness of 31 — 40 cm

31124 m® Execution of unbound roadbase of gravel in a thickness of 41 to 50 cm

31131 m® Execution of unbound roadbase of uniformly graded crushed stone in a
thickness of up to 20 cm

31132 m® Execution of unbound roadbase of uniformly graded crushed stone in a
thickness of 21 - 30 cm

31133 m® Execution of unbound roadbase of uniformly graded crushed stone in a
thickness of 31 — 40 cm

31134 m® Execution of unbound roadbase of unifomly graded cruhsed stone in a
thickness above 40 cm

31141 m® Execution of unbound roadbase of gap-grained crushed stone in a
thickness of up to 20 cm

31142 m® Execution of unbound roadbase of gap-grained crushed stone in a
thickness of 21 - 30 cm

31143 m® Execution of unbound roadbase of gap-grained crushed stone in a
thickness of 31 — 40 cm

31144 m® Execution of unbound roadbase of gap-grained cruhsed stone in a
thickness above 40 cm

31151 m® Execution of unbound roadbase of uniformly graded crushed stone made
of slag in a thickness of up to 20 cm

31152 m® Execution of unbound roadbase of uniformly graded crushed stone made
of slag in a thickness of 21 - 30 cm

31153 m® Execution of unbound roadbase of uniformly graded crushed stone made
of slag in a thickness of 31 — 40 cm

31 154 m® Execution of unbound roadbase of unifomly graded cruhsed stone made of
slag in a thickness above 40 cm

31 161 m® Execution of unbound roadbase of gap-grained crushed stone made of
slag in a thickness of up to 20 cm

31162 m® Execution of unbound roadbase of gap-grained crushed stone made of
slag in a thickness of 21 - 30 cm

31163 m® Execution of unbound roadbase of gap-grained crushed stone made of
slag in a thickness of 31 —40 cm

31 164 m® Execution of unbound roadbase of gap-grained cruhsed stone made of
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slag in a thickness above 40 cm

31171 m® Execution of unbound roadbase of gap-grained crushed stone made of
secondary material in a thickness of up to 20 cm

31172 m® Execution of unbound roadbase of gap-grained crushed stone made of
secondary material in a thickness of 21 - 30 cm

31173 m® Execution of unbound roadbase of gap-grained crushed stone made of
secondary material in a thickness of 31 —40 cm

31174 m® Execution of unbound roadbase of gap-grained cruhsed stone made of

secondary material in a thickness above 40 cm

2.2.3.7.1.2 Bound Subbases (with Hydraulic and Bituminous Binders)

Item Unit Description of Work
Measure

31 211 m? Execution of cement bound (stabilized) sub-base of natural gravel in a
thickness of 15 cm

31212 m? Execution of cement bound (stabilized) sub-base of natural gravel in a
thickness of 18 cm

31213 m? Execution of cement bound (stabilized) sub-base of natural gravel in a
thickness of 20 cm

31214 m® Execution of cement bound (stabilized) sub-base of natural gravel in a
thickness above 20 cm

31216 m? Execution of cement bound (stabilized) sub-base of naturally crushed stone
material in a thickness of 15 cm

31217 m? Execution of cement bound (stabilized) sub-base of naturally crushed stone
material in a thickness of 18 cm

31218 m? Execution of cement bound (stabilized) sub-base of naturally crushed stone
material in a thickness of 20 cm

31219 m® Execution of cement bound (stabilized) sub-base of naturally crushed stone
material in a thickness above 20 cm

31221 m? Execution of cement bound (stabilized) sub-base of gravel in a thickness of
15 cm

31222 m? Execution of cement bound (stabilized) sub-base of gravel in a thickness of
18 cm

31223 m? Execution of cement bound (stabilized) sub-base of gravel in a thickness of
20 cm

31224 m® Execution of cement bound (stabilized) sub-base of gravel in a thickness
above 20 cm

31 226 m? Execution of cement bound (stabilized) sub-base of crushed stone in a
thickness of 15 cm

31227 m? Execution of cement bound (stabilized) sub-base of crushed stonel in a
thickness of 18 cm

31228 m? Execution of cement bound (stabilized) sub-base of crushed-stone in a
thickness of 20 cm

31229 m® Execution of cement bound (stabilized) sub-base of crushed stone in a
thickness above 20 cm

31 231 m? Execution of cement bound (stabilized) sub-base of recycled material in a

thickness of 15 cm
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31232 m? Execution of cement bound (stabilized) sub-base of recycled material in a
thickness of 18 cm

31233 m? Execution of cement bound (stabilized) sub-base of recycled material in a
thickness of 20 cm

31234 m® Execution of cement bound (stabilized) sub-base of recycled material in a
thickness above 20 cm

31236 m? Execution of cement bound (stabilized) sub-base of mixed stone material in a
thickness of 15 cm

31 237 m? Execution of cement bound (stabilized) sub-base of mixed stone material in a
thickness of 18 cm

31238 m? Execution of cement bound (stabilized) sub-base of mixed stone material in a
thickness of 20 cm

31239 m® Execution of cement bound (stabilized) sub-base of mixed stone material in a
thickness above 20 cm

31 241 m? Execution of subbase bound (stabilized) with composite binder, of natural
gravel or naturally crushed stone in a thickness of 15 cm

31242 m? Execution of subbase bound (stabilized) with composite binder, of natural
gravel or naturally crushed stone in a thickness of 18 cm

31243 m? Execution of subbase bound (stabilized) with composite binder, of natural
gravel or naturally crushed stone in a thickness of 20 cm

31244 m® Execution of subbase bound (stabilized) with composite binder, of natural
gravel or naturally crushed stone material in a thickness above 20 cm

31 246 m? Execution of subbase bound (stabilized) with composite binder, of gravel or
crushed stone in a thickness of 15 cm

31 247 m? Execution of subbase bound (stabilized) with composite binder, of gravel or
crushed stone in a thickness of 18 cm

31248 m? Execution of subbase bound (stabilized) with composite binder, of gravel or
crushed stone in a thickness of 20 cm

31249 m® Execution of subbase bound (stabilized) with composite binder, of gravel or
crushed stone in a thickness above 20 cm

31 251 m? Execution of bitumen bound sub-base of gravel of granulometric composition
0/16 or 0/22 mm in a thickness of 8 cm

31252 m? Execution of bitumen bound sub-base of gravel of granulometric composition
0/16 or 0/22 mm in a thickness of 10 cm

31253 