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TECHNICAL REQUIREMENTS FOR EXECUTION OF WORK
1. PRELIMINARY WORK

1.01 SETTING OUT AND LABELLING OF ROUTE AND BUILDINGS 

Marking the road axis should include all measurements in order to transfer data from the project to the field, as well as insurance, restoration and maintenance of points established in the field during the entire period of construction, or until the work  is handed over to the investor.
The Investor shall deliver to the Contractor the operating range and constant points (benchmarks) with all necessary data in the form of drawings, sketches, tables and the like.  Transmission and reception of data on the operating range and of constant points should be in writing and to be signed by representatives of Investors and Contractors. During the handover of the road axis, the Investor must submit to the Contractor the following drawings:
• Site plan, scale 1:1000 (1:2000 or similar), with the axis of the road.  Links to all the major axis labels with operating range should be drawn, including all necessary data for marking out; 
• The analysis of basic marks, or in the case of electronic calculations, the coordinates of the main labels and insurance counts, including chainage and curve coordinates; 
• List of traverse points and vertex coordinates, including topographic points; 
• List of altitude marks, including the slope and the terrain inclination; 
• Sketch of traverse and trigonometric points.
The Contractor shall regularly control the marked road axis, travel profiles, fixed points (benchmarks) and traverse points.  The Contractor shall restore any damaged or defective mark at their own expense.  The supervisory authority shall monitor the accuracy of the reconstructed marks. 
The Contractor shall restore the road axis, chainage, traverse points and fixed points at the request of the investor, upon completion of all work on the road and deliver them to the Investor prior to commissioning test.  Proper notice of reception / handover should exist.  The investor is entitled to require a leveling book on the route of the new road during the technical reception.
The amount, as described above, will be paid in the aggregate price whose payment is scheduled for in accordance with the requirements of Chapter 1.1 (Labelling) Conditions of Contract including insurance axis, maintenance and renewal of axis and other markings required for quality work, as well as all the material and transport. The cumulative cost of labelling includes all the necessary measurements for all bypass roads, regulation, access roads, parallel roads, landfills, etc., during construction and technical acceptance, so that the Contractor is not entitled to any separate payment for this work.   The sum also includes the phase of marking the zero state, aid and support to the Supervisory authority in the preparation of digital terrain models, data transmission of road axis in the software package for designing and re-measurement of the required work taking care of any request that may be added in the correct perception of work.
1.02 CUTTING OF TREES 

On the bandwidth that involves the construction of the road trunk trees should be cut down. Cutting down trees is done by machines at a height of 80 cm from the field and the trees are brought down carefully. Then the pruning and grading of timber is done and is prepared for transport. Place of deposting is determined in accordance with the supervisor.  Protective measures must be taken during work in order to avoid possible damage to adjacent buildings and property in general. 
Calculation of work is done by a piece of fallen tree for all labour, materials and transport, and as described above by diameters of trees. 

1.03 REMOVAL OF STUMPS AND ROOTS
On the bandwidth that involves the construction of road, the stumps of the cut trees and those who have already been there should be removed Removing of stumps should be executed by machines.  The obtained timber should be loaded into a vehicle, transported to the landfill whose place will  be determined by the supervisory authority. 
Calculation of performed work is done by a piece of the removed stump for all labour and material transport, depending on the diameter of the stumps, and as described above.
1.04 DEMOLITION OF PAVEMENT
Existing pavements of all types, that should be removed according to the project,  are demolished with machines together with the substrate, whose average thickness is d =25-40 cm, of different composition.  The material obtained by demolishing the existing pavement is loaded into a transport vehicle, transported to the landfill designated by the supervisory authority, unloaded and distributed, or possibly used for construction of embankments. 
Calculation of work is done by square meter of demolished pavement for all labour, materials and transport, and as described above
1.05 SCRAPING OF THE ASPHALT LAYER
On the part of fitting the pavement and at the section where the finished level is elevated in relation to the existing pavement or in places of rut, the scraping of asphalt thickness of about 5 cm should be done. On the part of the elevated finished level the scraping and roughening performed in order to obtain a better bond between the existing pavement and the new layer of asphalt.  Scraped material should be taken to the place specified in the project or by order of the supervisory authorities. 
The calculation of the work done is carried out per square meter  of scraped surface, and the price includes  the removal  of scraped and waste materials.
1.06 DEMOLITION OF EXISTING FLUMES
Existing drain channels and flumes that need to be removed  according to the project are necessary to break into pieces suitable for loading and transport. 
Demolished channels and flumes loaded into a vehicle and transported to the landfill and pile in proper figures.  Debris created during the demolition of channels and flumes should also be loaded into the vehicle and transported to the landfill, unload and distributed all over the landfill. 
Measurement and payment is made per meter (m1) of removed channels and flumes.  Payment also includes all labor, materials and transport, and as described above the Contractor is not entitled to claim any additional compensation. 
1.07 DEMOLITION OF CURBS        

Existing curbs , regardless of type, that should be removed according to the project, should be manually demolished as well as the concrete base under the curb .  Demolished curbs  should be cleaned of concrete and plaster, loaded into a vehicle , transported to the landfill , unloaded and stored in correct figures .  The debris that came after the destruction of the curb should also be loaded into the vehicle and transported to the landfill which will be determined by the supervisory authority , unloaded and distributed all over  the landfill.
If the demolished curbs can be reused the same should be transported to the new place of  embedding .
The calculation of derivative works is done per meter of removed curbs , for all labour , materials and transport, as described above. 

1.08 HIGH REGULATION OF MANHOLE COVER AND DRAINS
Existing sewer manholes and drains, whose height does not correspond to the position of newly designed elevations, fit the appropriate uplift - lowering (10-20 cm) frame of iron , with demolition and preparation of concrete cushion under the frame.  All materials created during this work should be loaded in the vehicle, transported to the landfill at the direction of the supervisory authority, unloaded and distributed.
The calculation of work is done by a piece of regulated manhole and drain, for all labour and materials , and as described above. 

1.09 RELOCATION AND PROTECTION OF OVER-GROUND AND UNDERGROUND POWER LINES
Relocation carried out fully in accordance with a special project or as directed by the owner of electric - equipment and supervisory bodies and regulations that apply to this type of installation.
The calculation of work is done by a piece of electrical wiring (lump sum).
1.10 MAKING OF BUILD DESIGNS
After the completion of the construction of the road the investor and contractor are required to make a build design if there were any significant changes in relation to the design solution.
The calculation of work is done per meter route for which the project built design is done.
2. EARTHWORKS

2.01 EXCAVATION OF HUMUS
The work includes surface excavation humus obtained in a wide excavation along the route and pit, and below the embankment of a maximum 35 cm thickness, with transport , or mechanical push towards the landfill on the side, in the zone of the road servitude .
All work must be carried out within the project, these technical conditions, ie , SRPS.U.E1.010 . If humus and soil suitable for use as subsoil - the foundation cannot be visually distinguished ,  the thickness of humus should be determined in the laboratory by testing organic matter ( JUS U.B1.024 , hummus with organic content of more than 6 % ) .  

Surface excavation of humus up to 35 cm in thickness should be made wherever necessary in order to prepare the subsoil - the foundation soil .
Humus should be dug up until the subsoil - the supporting soil, as provided by this project and technical requirements .  All excavated material shall be stockpiled along the route outside surface of the subsoil , so that  the subsequent use of  it and access to it would be unobstructed .  Transportation or push of the material in a landfill, must be done carefully in order to preserve the quality of the excavated humus for later use in the regulation of slopes and green areas , so that there is no mixing of material from other non-humus material.  Humus shall be stockpiled so as not to jeopardize the stability of slopes and to allow drainage of water.
This work cannot be measured for payment , but in the cross sections the derived thickness of the humus layer is drawn and is submitted for approval to the supervisory authority .
Excavation and stockpiling of humus, conservation of landfills in the runtime of other construction work and other work , cleaning of the entire area after the removal of the stockpile is contained in the offered unit prices for a wide excavation and embankment, and is not paid separately.
If on the basis of measurements during operation is determined that the actual excavation of humus is greater or less than the projected amount, in this case the excess humus or lack of excavation or lack of humus is determined and calculated, and the surplus of the excavation is submitted to the supervisory authority for approval .
Excavated humus in an amount that will be used for topsoiling of green areas, shoulders and slopes deposited in the correct figure, and the surplus is prepared for transport .
The calculation of work is done per cubic meter of removed wild humus with pushing it off up to 10 m , for all labour and material.
2.02 SUBSOIL COMPACTION
Arrangement of subsoil includes preparation of the soil for the construction of the embankment, after the completion of the excavation and disposal of fertile soil and humus , and includes :
- rough planning and 

- compaction of the surface of the foundation soil at a depth of 30 - 50cm (according to the project ) .
Usability of foundation soil should be determined by prior studies:
- natural moisture JUS.U.B1.012 

- optimal humidity of the standard Proctor compaction test JUS.U.B1.038
- consistency  borders JUS.U.B1.020 

- participation of humic and organic matter JUS.U.B1.039
These geomechanical tests should be performed at least once for each of 1000m2 , and at each change of material.
These values should be compared with those obtained by previous geotechnical investigations in the Main project.  Based on these results, the Supervisory authority shall give its consent for further work.  Local soil that has a function of subsoil should have the same physical and mechanical properties as well as the materials used to build the embankment of the height up to 3m from the level of pavement.  For the building and compaction of the subsoil, the material must be brought in the following condition:
- the humidity during the compaction must be close to the optimum humidity of the standard Proctor compaction test, to allow good compaction and achieve the required density and capacity, 

- removal of humus and organic ingredients.  The maximum allowed amount of humus or organic impurities (max.6 %) at Calorimetric investigation by Abrams - Harder , colours the melt sodium into dark red .  The supervisory authority may apply other appropriate test methods.
Surface of the foundation soil (subsoil) shall be, after completion of surface or wide excavation (depending on the decision of Main Project) roughly planed so that in the given field conditions provides the necessary crossfall, drainage of surface and storm water . 

Natural subsoil should be, after planning, compacted in the full width with the appropriate means of compaction. Usability of means of compaction and the technology method of compaction shall be granted by the Supervisory authority on the basis of the results of the test section of approximately 70 m. The material in the subsoil must initially have so much moisture that compaction can be done successfully.  Poor support material ( low-quality materials ) in the subsoil , whose physical and mechanical properties cannot be improved with additional processing is replaced with a different material, which has a favourable geo-mechanical properties of the material present in the thickness determined by the project , or by the supervisory body. 

Compaction control is performed at least once in 20-25 m2 of treated subsoil, and is carried out by determining the dry-bulk density of the JUS U.B1.016. The subsoil to a depth of 30 cm must be compacted under the same criteria that apply to the first layer of the embankment.
The Contractor shall demonstrate by the results of ongoing studies and the achieved  capacity of subsoil by measuring the stiffness modulus Ms .  These measurements do not rule out compaction tests .  The required stiffness modulus value Ms may not be, at any point less than a Ms = 15 MPa at the optimal humidity.  Tests are performed for every 1,000 m2 .
Flatness control is carried out at any place chosen by supervisory body, with a minimum of frequency of test places on every projected cross-section .  Deviation of the subsoil surface measured under 4m of rack mounted parallel to the axis of the road should not be greater than ± 3 cm .  Control of surface level is made anywhere by the choice of supervisory body, with a minimum frequency of test places on every projected cross-section .  The area of foundation soil must not deviate, at the measured place, from the projected level of more than ± 5 cm .
Payment is made per square meter (m2 ) of treated subsoil including all necessary labour and materials .  All deviations in the excavation of the project documentation or warrant from Supervisory body shall be borne by the Contractor.
Remediation of subsoil additional excavation is paid per position of the excavated material and the material used for the remediation of the subsoil is paid per m3 as embankment material with magnification by 20 %.
2.03 CONSTRUCTION OF EMBANKMENTS OF SAND
Work on the construction of the embankment of sand covers the supply of sand and importation, filling, spreading, wetting, compaction according to regulations and control testing.  Making the embankment is performed by the projected cross-sections, levels and slopes of the project with the permitted deviation up to 5 cm.  Embankment should be constructed in horizontal layers of thickness up to 30cm.  Compaction of the embankment should be done by vibratory means of compaction to achieve the required density.  Quantities for construction of embankments contain part of the embankment below the shoulders.  Compaction control of executed layers should be conducted by a circular plate diameter d = 30 cm, wherein the minimum value of required compressibility modulus Ms = 25 MN/m2. 
The calculation of work is done per cubic meter of finished embankment compacted condition for all labor, materials, transport and control tests in accordance with the above description.
2.04 TOPSOILING OF FLAT AND SLOPING SURFACES AND SHOULDERS
On the slopes of cuttings and embankments, preparations should be made for applying a layer of humus and the layer below the shoulders should be brought on projected levels and then a layer of humus should be applied in intended thickness, planning of it and executing the compaction on the shoulder . 

Topsoiling should be done immediately after finishing the embankments or cuttings .  Before you start applying the humus, in order achieve stability it is necessary to fulfil the following basic requirements:
- Surface water of  hinterland must be reviewed, accepted and taken .
- Embankment slopes , and in particular cuttings , should be roughly planned in order to achieve the appropriate roughness, which provides a connection with the vegetative protection.
- After completing the application and the process of humus material planting of grass should be made.
The deviation of the final surface level  of shoulders are ± 1 cm from the projected area shown in the designs of the project . 

For the filling  humus material,  humus which was previously removed from the track and deposited in the figure is used.  If there is not enough humus in-site, it should be brought from borrow pits or places designated by the supervisory authority.  Delivery of materials from borrow pits shall be calculated separately for the position of transport soils. 

You must use an active humus material, which ensures the durability  of vegetation .  Choose this kind of seed mixtures of grass and clover, which corresponds to the ecological requirements and ensures growth longevity.  Seeding grassing on humus surfaces should be performed well  Seeding is accessed at the appropriate time , after the rain , in the following manner :
Along the slope scatter fertilizer  phosphorus Tomasov flour in an amount of 400 kg / ha and potassium salt of 200 kg / ha .  After fertilization is done processing and preparing the land for planting .  Planting is done by hand , and the surface is then prostrated by a wooden hand roller , so that the seeds are embedded in the soil .  After the planting and prostrating 100 kg / ha nitromoncal should be scattered and after the germination of the grass an additional 100 kg / ha .  In the case of dry weather the Contractor is required to spray the sown area with water , as only grass surfaces are measured and paid.  Choosing the type of seed according to soil characteristics is done by the Contractor based on the advice of appropriate professionals.
Measurement and payment is done per square meter (m2 ) humus surfaces of designed thickness, including all labour and materials required for topsoiling and planning .
3. PAVEMENT STRUCTURE

3.01 MAKING OF ROADBASE FROM MECHANICALLY COMPACTED GRANULAR STONE MATERIAL 
Position includes procurement, transportation, installation, coarse and fine spreading, possibly wetting, and compacting the roadbase of crushed stone material, according to the dimensions given in the project. 
The preparation is carried out in one or two layers, depending on the machinery.  The material must be spread evenly in the longitudinal direction of the slope equal to the slope of the finished level.  In terms of the cross section it must have a slope of the existing finished level, needed for rainwater drainage. 
Layer must be compacted to full width (ie the width of the lane) by appropriate means of compaction.  Compacting should be done from the lower to the upper edge. 
The material for the roadbase cannot be installed across a frozen surface, nor may be installed on a layer of snow and ice.
Quality control material for roadbase made of crushed stone
To create a sub roadbase a crushed stone aggregate must be used. Quality control in previous studies carried out by the following regulations :
SRPS B.B0.001 ‑
natural aggregates and stone; sampling
SRPS B.B8.012 ‑
natural stone, testing of compressive strength
SRPS B.B8.010 ‑
determination of water that is absorbed by natural stone
SRPS B.B8.002 ‑
tests for stone to frost durability
SRPS B.B8.045 ‑
tests  for stone and stone aggregate resistance to                     
                   wear by the method of Los Angeles
SRPS B.B8.037 ‑
determination of loose grains of coarse aggregate
SRPS B.B8.047 ‑
definition of the shape and appearance of the particle surface 
                                       of stone aggregate
SRPS B.B8.048 ‑
examination of particle shape stone aggregate
SRPS U.B1.018 ‑
determination of granulometric composition and 
                                       on count 5 the determination of the particle of 0.02 mm  by aerometric 

                                        (or by SRPS  B.B8.036 )
SRPS B.B8.036 ‑
determining of aggregate particles that pass through the sieve  


of the opening 0.02 mm (applies the method of the SRPS a)
SRPS B.B8.038 ‑
1.5.52 clay content and sludge constituents 
SRPS B.B8.031 ‑
water absorption of aggregates
SRPS B.B8.030 ‑
density of pores and cavities ( in the tight  


and loose condition) of aggregates
SRPS B.B8.032 ‑
density of rock ( with pores and voids and without voids         
                    and cavities ) porosity and density of stone 
SRPS U.B1.012 ‑
determining moisture
SRPS U.B1.016 ‑
determination of  soil bulk weight 
SRPS U.B1.038 ‑
determination of the optimum water content
SRPS U.B1.042 ‑
determination of California bearing ratio
Tests are performed for each change of material .
Crushed stone aggregate consisting of crushed grain, chippings, sand and fill must meet certain requirements in terms of :
  physical and mechanical and mineralogical and petrographic  properties  of the rock 

    and aggregates ;
    granulometric composition of the total material ;
  - capacity
  - content of organic matter and light particles .
Crushed material for mechanically stabilized lower structural layers must be composed of particles that meet the following requirements :
	Medium compressive strength (MPa) in dry state 
	min 120

	Water absorption (% by weight) 
	 1,0

	Resistance to frost 
(25 cycles of freezing) 
	The stone is resistant to freezing if there is a drop of medium compressive strength after freezing up to 20% compared to medium compressive strength in the dry state 

	Mineralogical - petrographic composition
	Stone can be of igneous, sedimentary, metamorphic origin.


Physical and mechanical properties of crushed stone aggregate
- The shape of the particle, the proportion of unfavourable particle shape (3:1) ..................................... max 40% 
- Water absorption (SRPS B.B8.031) ....................................... .................................. max 1.6% 
- Loose grain ........................................................................................................ max 7% 
- Resistance to abrasion by Los Angeles method .......................................... max 40% 
 - Consists silty - clay and organic particles ........................................... 5% max
Note: On unseparated stone materials prescribed limit values ​​for the share of favourable grain shape, loose and low-quality grains, water absorption, loss on Na2SO4 are calculated as a percentage of mass in laboratory isolated fractions or shares of grains larger than 4 mm. 
On separated stone materials prescribed limit values are expressed in percentage of weight to the tested-nominal fraction. 
Granulometric composition of crushed stone aggregate must be within the following boundary curves:
	Square  sieve openings (mm)
	0/31.5mm
	0/63mm

	0.09
	2 - 9
	2 - 11

	0.25
	5 - 15
	8 - 17

	0.50
	8 - 21
	11 - 24

	1.00
	11 - 30
	15 - 33

	2.00
	15 - 40
	20 - 44

	4.00
	20 - 50
	27 - 56

	8.00
	28 - 62
	38 - 69

	16.00
	46 - 75
	56 - 85

	31.50
	95 - 100
	85 - 100

	45.00
	100
	100

	63.00
	
	


In addition to the above criteria, the material must also meet the following requirements :
  -  that is resistant to the atmospheric conditions 
  - that is not prone to degradation due to the construction site traffic in different meteorological conditions 
 - participation small fraction ( < 80μm ) should be <6%
 - plasticity index of fine particles Ip< 12 
 - the degree of non-uniformity U = 15 - 30
  - When the capacity of degree of compaction Dc = 95 % relative to the modified Proctor compaction test of material 0/31.5mm CBRlab > 80 % , for materials 0/63 CBRlab > 30 %
  - content of organic matter and light particles must not be greater than 3 % in weight for materials 0/31.5mm and must not be greater than 5 % for materials 0 / 63rd
Control of treated and compacted sub roadbase
Control of treated and compacted sub roadbase is done by determining the degree of compaction and compressibility module for every 500 m2 .  If the determination of the degree of compaction and compressibility modulus is done simultaneously then the testing is performed every 50 m .
Testing is carried out according to the following rules :
SRPS U.B1.010 - sampling
SRPS U.B1.012 - determining moisture
SRPS U.B1.016 - determination of bulk density 
Formation of sub roadbase is controlled in relation to the projected levels, and flatness control is performed. 
Criteria for assessing the quality of embedding 
Depending on the design of the pavement construction, the following criteria should be met:
 - the degree of compaction has to be ≥ 98% as compared to the modified Proctor test  If the control capacity of compacted layer is performed using a circular plate, compressibility modulus must be determined at the test section by comparative tests at optimum moisture of materials and certified by the supervisory authority as a method of further testing.  
 - Testing of flatness is done by a 4m rack at every cross-section.  The deviation must not be greater than ± 10 mm. for material 0/31 mm and ± 15 mm for material 0/63 mm, 31/63 mm 
- The height of roadbase at any point may deviate from the designed from 0 to -10 mm, which is checked by leveling recording for material 0/31 mm or 0 to -15 mm for material 0/63 mm.  
Measurement and Payment 
Payment is made per processed cubic meter, compacted and received sub roadbase by the supervisory authority. 
3.02 MAKING THE UPPER BITUMENOUS SUPPORT LAYER  (BSL)
Position includes the acquisition, preparation , placement and compaction of the mixture of granulated mineral material and bitumen in one layer , the thickness stated in the project.
To create the upper support layer of bitumenous material the following basic materials should be used :
  - crushed calcareous stone material 0 / 4 , 4/8 , 8/16 and 16/22 mm ;
      rock flour of carbonate composition ;
  -  binder 45 Bit or 60 Bit
Quality of basic material
Chippings
Chippings should be composed of the carbonate rock mass, which has the following properties :
· compressive strength in the dry  and running state min 120 MPa
· resistance to frost .................... a drop of medium compressive strength                                   
  after 25 cycles max 20 %
Chippings should satisfy the following requirements :
· wear according to Los Angeles ........................................... .................... max 28 %
· grain of unfavorable forms .............................................. ...................... max 20 %
· silty  particles content below 0.09 mm ..................................... max 5 %
· aggregate surface coated  with bitumen ..................................... min 100/80
·  water absorption on fraction 4/8 mm ......................................... ............. 1.2%           1,2%
The curve of granulometric composition must be such that the curve of sifting lies in the next border area :
	 Square sieve openings
 (mm)
	Passing through the sieve
22% mass BNS

	0,09

0,25

0,71

2,00

4,00

8.00

11,20

16,00

22,40

31,5
	4‑14

7‑37

12‑53

21‑65

30‑74

44‑85

54‑92

70‑100

97‑100

100


Rock flour
Rock flour in everything must conform to the criteria set out in the JUS B.B3.045 for class quality. 
Bitumen
Bitumen can be 45 Bit or 60 Bit Bitumen in everything, must match the criteria given in JUS U.M3.010.
Mixture
In the asphalt mixture the content of bitumen needs to be approx. 3.5%.  The exact content of the bitumen shall be established in the previous composition of the asphalt mixture. 
Sieving lines of mineral mixture should lie within the limits listed in the previous positions. The properties of test samples according to the Marshall test procedure shall be the following: 
· voids content (vl.%) .......................................... ............................. 4 9%     4‑9%
· stability (kN) ............................................. ....................................... 6.0 min 
· flow (mm) ............................................. ......................................... 1 4     1‑4
· filling of mineral mixture cavity with  bitumen ....................... 50 70%    50‑70%
The technology of execution 
Base preparation 
Asphalt layer can be laid on a base which is dry and which is not frozen in any case. Before the works begin, the base must be thoroughly cleaned with a wire brush and blown with a compressor.  After completing the cleaning of base the supervisory authority will record the level and the flatness of the base.  In areas where the surface layer of the base deviates from the prescribed height by more than +15 mm, it is necessary that the contractor makes repairs to the base according to requirements for design solution, ie: 
· in places where the surface of the base is below the prescribed level, it has to be repaired by increasing the layer of asphalt mixtures with asphalt concrete - wearing course; 
· in places where the surface of the base is above the prescribed level excess asphalt mass should be removed by milling.
Preparation and transportation of asphalt mixtures 
Asphalt machine must have a 22.4 mm sieve opening that will be removed unauthorized large grains in the mineral mix. 
Temperature of bitumen should be from 150-160 ° C.  
Temperature of aggregate must not be higher than the temperature of the bitumen   
more than 150 ° C.
The temperature of asphalt mixture in the mixer should be in the range of 150-170 ° C (exceptionally 175 ° C). 
Incorporation of asphalt mixtures 
The temperature of asphalt mixture in the place of embedding must not be lower than 140 ° C and higher than 175 ° C.
Period of execution of works 
Wearing course with the specifications of these technical terms can be implemented only during the period from April 15th to October 15th, that is, when the air temperature is greater than 5 ° C, without wind or min 10 ° C with wind. 
Incorporation of asphalt mixture must not be performed when there is mist or rain. 
The base temperature must not be lower than +5 ° C 
Quality control
Previous studies of asphalt mixtures 
Prior to commencement of work the contractor is required to develop in an authorized laboratory a project of a previous asphalt mix in accordance with the requirements of these technical requirements. 
No work shall commence until the contractor does not propose the previous mixture to the supervisory authority for approval. Attest on basic materials and previous mixture must not be older than 6 months.  If changes occur in the base material in the selection of materials, the contractor shall propose to the supervisory authority in writing a letter  of proposal to amend the approved asphalt mix and to propose a new mix for approval , prior to the commencement of use of these materials. 
Proven working composition of asphalt mixtures
The quality of the previous asphalt mixture is proved by a test run, however, the asphalt mixture is adopted at the plant and the quality of the embedding  at the test section . 
If the quality of the basic materials on the site does not meet these technical requirements , the contractor is required to provide new quality basic materials .  If the dosage of basic materials , according to the previous mixture , can not meet all the statutory requirements for physical and mechanical properties of asphalt mixtures and embedded layer , it is necessary to make a  dosage correction of basic materials and repeat the test run .  Only when the test run reaches all the set requirements , the supervisory authority will adopt a mix and give consent for continuous operation.
The demonstrative working composition of asphalt mixture is performed by an operational authorized laboratory .
Quality control
For securing the prescribed quality during construction, the investor or the laboratory hired by him will carry out control tests on a regular basis, as follows:
testing of bitumen 
The contractor may obtain bitumen only if for each delivery provides attest of manufacturer which will be immediately forwarded to the supervisory authority, or laboratory. 
In addition to manufacturer's attest, the operating laboratory will be performing tests in an abridged form (PK, penetration and breaking point) as follows: 
       - at the beginning of construction and 
        - for every 500 t of supplied bitumen 
Fillers testing
The laboratory will examine the granulometric composition of fillers: 
       at the beginning of the work, and 
       for every 100 t of supplied filler. 
Examination of the physical and mechanical properties of asphalt mixtures and embedded layer
These tests will be performed by the operational laboratory: 
        at the beginning of the work, and 
       - per every 1000 m2
A sample of asphalt mass is taken from the hot asphalt mix that has just been spread behind the paver.  Density control and holes in the road surface is done by removing the "kern" from the finished layer 
at the same place where the sample of hot asphalt mix was taken.
The criteria for the calculation of derived works 
Flatness of layer 
Measurement is done the supervisory authority on the cross sections, provided that the distance is not more than 30 m. 
The measurement is performed with a levelling rule 4 m in length (left, right, centre) i.e. Bump Integrator, continuously throughout the entire length..
The criteria are as follows: 
· flatness 0-4 mm is satisfactory
· flatness 4-10 mm does not meet the requirements and 5 to 25% of the surface value shall be deducted.
· flatness over 100 mm does not meet the requirements and 100% of the value of the surface is deducted. 
Deviation of the surface layer from the prescribed height
The measurement is performed on each profile: 
· - for a shortfall, 4-8 mm thick, 10 to 25% of the surface value shall be deducted ; 
· for a shortfall thickness 8-10 mm, 26-50% of the surface value is deducted; 
· the shortfall of the layer thickness over 10 mm is not accepted. 
The content of residual voids in a compacted Marshall sample 
· If the residual voids are in the range of 6% the value of the wearing course is decreased by 5-25% of the area covered by the sample; 
· The residual voids 6-7% reduce the value of the layer by 25 - 50%; 
· If the residual voids are over 9% the work done is not accepted on the surface covered by the tested sample
Granulometric composition of mineral mixtures
If the granulimetric composition of extracted mineral mixture deviates from the boundary curves relative to the required physical and mechanical properties, the value of the wear layer shall be reduced by 5% for the area used by the tested sample. 
If there are more than 5% of the results with deviations in fraction of filler and bitumen, the asphalt layer can not be accepted as good.  
Rolling (density) of road surface
· For a shortfall of rolling 1-3% reduces the value of the work for 2-10% for the surface covered by the tested sample; 
· For a shortfall of rolling 3-5% reduces the value of the works for 10-50%; 
· For a shortfall of rolling over 5% the work done can not be accepted.
Measurement and Payment 
The calculation of performed instalation work BNS 22sA shall be in cubic meters.  In the price are included all the costs of procurement of materials, manufacturing and installation of asphalt, transport, equipment,  previous and control tests and all other expenses necessary for the work. 
3:03 CONSTRUCTION OF WEARING COURSE- ASPHALTIC CONCRETE (WC) 
Position includes procurement, preparation, placement and compaction of the asphaltic concrete in the layer thickness of 5cm. The basis for the development of technical requirements for this position is SRPS U.E4.014
Basic Materials 
noble crushed stone chippings 2/4 mm, 4/8 mm, 8/11 mm; 
crushed sand 0/2 mm (carbonate) 
stone dust of carbonate composition 
bitumen BIT 60 (PK = 49-55; Pen = 50-70). 
Quality of basic material 
stone chippings 
Chippings should be made of the rock mass that has the following features:
	Property
	quality requirements 

	Compressive strength
Wear by grinding
Resistance to freezing
	min 160 MPa
max 12 cm3/50 cm2
good*


         */  drop of medium compressive strength after 25 cycles of freezing and thawing max 20% 
Stone chippings shall satisfy the following requirements: 
     1. Granulometric distribution  of fractions to 11 SRPS U.E4.014/90 
     2. Wear according to Los Angeles ............................................ ..................... max 18% 
     3. Content of unfavourable grain forms .............................................. max ........... 20% 
     4. Content of loose grain ............................................... .............................. max 3%  
     5. Content of lumps of clay in each fraction by SRPS B.B8.038 ......... max 0.25% 
     6. Aggregate surface coated with bitumen ........................................ min 100/90 
         (SRPS U.M8.096)
Sand
For sand a noble crushed sand obtained from the rock mass of carbonate composition can be used  Granulometric compositin of sand must meet the following requirements:
	Sieve openings (mm)
	Passing through the sieve in % weight

	0.09

0.25

0.71

2

5
	0-10 *

15-35

40-85

90-100

100


        */   If the sand contains more than 10% filler fractions it may be used provided that the equivalent of the sand is larger than 60% 
The sand must satisfy the following properties: 
        1.          Sand equivalent is min 60% 
        2.  The sand must not contain lumps of clay 
        3.  The sand must not contain organic impurities 
        4. The sand must not create clumps of particles glued together
Rock flour 
For rock flour I class quality carbonate rock flour should be applied according to SRPS B.B3.045. It is not desirable to use rock flour from the grounded dolomite due to weaker adhesion to the bitumen. 
Prior to commencement of work the contractor shall obtain at authorized laboratories a certificate of quality rock flour, which will guarantee the quality of SRPS B.B3.045 (I quality).
Bitumen
For the binder should be used BIT 60 with:   softening point (ring and ball PK 49-55 oC), 50-70 penetration, penetration index greater than -1.0, the paraffin content max 2% and ductility min 100 cm.  Other features according to SRPS U.M3.010. 
Composition of the mineral mixture
The share of primary factions in the mineral mixture should be adjusted so that the sieving line is as follows:
	Sieve and riddle openings (mm)
	Previous testing and trial operation of the machine

	
	Passing through the sieve and riddle in % weight

	0,09

0,25

0,71

2

4

8

11,2

16,0
	3-11

8-18

16-30

31-48

49-65

75-87

97-100

100


Composition of asphalt mixture
Approximate composition of the asphalt mixture is as follows:
        - filler 0-0,09 mm ...................................................  8%

        - sand 0,09-2 mm ..............................................  25%

        - stone chippings 2-11 mm ...................................  67%



Total:               100%

         - Binder BIT 60 - The amount of binder needed for the asphalt mixture to meet the requirements,
          be established in the previous composition of the asphalt mixture. 
The optimum amount of bitumen in the asphalt mixture should be less than 5,0 % , in order to prevent rapid fatigue of the asphalt concrete.  In chippings origin of rock masses using a small amount of bitumen wrapping , so that the optimum amount of bitumen is below 5.0% should be applied above threshold line sieving in the filler and sand , and the lower limit value of screening in the area of chippings .
Physical and mechanical properties of asphalt mixture
The asphalt mixture is compressed in Marshall molds to 147- 153oC and mineral mixture of extracted asphalt must meet the following requirements :
	Type of testings
	Quality requirements 

	
	Previous testing and trial operation of the machine
	Testing control

	1.Residual voids(%)
	3-7
	3-7

	stability (kN) ............................................. ....................................... 6.0 min 
	min 7
	min 7

	flow (mm) ............................................. ......................................... 1 4 
	2-4
	2-4

	4.Ratio S/T
	2,0
	2,0

	Tolerance deviations 
of sieving lines extracted mineral mixture in relation to the adopted mixture by machine’s test run 
	sieve 0,9 mm
sieve 0.25 mm
sieve 0.71 mm
sieve 2 mm
sieve 4 mm
riddle
	>1,0

>2,0

>2,0

>1,0

>3,0

>3,0

	Tolerance deviations in the amount of binder relative to the recipe adopted
	It is determined by the preliminary investigation, and the tolerance is within the limits of> 0.3% of the values ​​determined in the previous composition of the asphalt mixture


Features of a built in wearing course 
A built-in layer of asphaltic concrete must have the following characteristics:
	Property
	Quality requirements 

	1.Residual voids (5)
	3-8

	2.Rolling (density) of layer (%)
	min 97

	3.Flatness of layer with a levelling rule 4 m in length 
	max 3 mm

	4.Deviation of the surface layer from the prescribed height
	max >3 mm

	5.Deviation of the surface layer crossfall 
	max >0,2%


The technology of execution 
Base preparation 
Asphalt layer can be laid on a base which is dry and which is not frozen in any case.  Before the works begin, the base must be thoroughly cleaned with a wire brush and blown with a compressor.  After completing the cleaning of base the supervisory authority will record the level and the flatness of the base.   In areas where the surface layer of the base deviates from the prescribed height by more than +15 mm, it is necessary that the contractor makes repairs to the base according to requirements for design solution, ie: 
· in places where the surface of the base is below the prescribed level, it has to be repaired by increasing the layer of asphalt mixtures with asphalt concrete - wearing course; 
· in places where the surface of the base is above the prescribed level excess asphalt mass should be removed by milling.
Preparation and transportation of asphalt mixtures 
Asphalt machine must have a 16 mm sieve opening that will be removed unauthorized large grains in the mineral mix. 
Temperature of bitumen should be from 150-165 ° C. 
Temperature of aggregate must not be higher than the temperature of the bitumen for more than 15 oC
The temperature of asphalt mixture in the mixer should be in the range of 150-170 ° C (exceptionally 175 ° C). 
Incorporation of asphalt mixtures 
The temperature of asphalt mixture in the place of embedding must not be lower than 140 ° C and higher than 175 ° C.
Period of execution of works 
Wearing course with the specifications of these technical terms can be implemented only during the period from April 15th to October 15th, that is, when the air temperature is greater than 5 ° C, without wind or min 10 ° C with wind.   Incorporation of asphalt mixture must not be performed when there is mist or rain. 
The base temperature must not be lower than +5 ° C
Quality control
Previous studies of asphalt mixtures 
Prior to commencement of work the contractor is required to develop in an authorized laboratory a project of an asphalt mix in accordance with the requirements of these technical requirements. 
No work shall commence until the contractor does not propose the previous mixture to the supervisory authority for approval. Attest on basic materials and previous mixture must not be older than 6 months.  If changes occur in the base material in the selection of materials, the contractor shall propose to the supervisory authority in writing a letter  of proposal to amend the approved asphalt mix and to propose a new mix for approval , prior to the commencement of use of these materials.
Proven working composition of asphalt mixtures
The quality of the previous asphalt mixture is proved by a test run, however, the asphalt mixture is adopted at the plant and the quality of the embedding  at the test section .  If the quality of the basic materials on the site does not meet these technical requirements , the contractor is required to provide new quality basic materials .  If the dosage of basic materials , according to the previous mixture , can not meet all the statutory requirements for physical and mechanical properties of asphalt mixtures and embedded layer , it is necessary to make a  dosage correction of basic materials and repeat the test run .   Only when the test run reaches all the set requirements , the supervisory authority will adopt a mix and give consent for continuous operation.
The demonstrative working composition of asphalt mixture is performed by an operational authorized laboratory .
Quality control
For securing the prescribed quality during construction, the investor or the laboratory hired by him will carry out control tests on a regular basis, as follows:
testing of bitumen 
The contractor may obtain bitumen only if for each delivery provides attest of manufacturer which will be immediately forwarded to the supervisory authority, or laboratory. 
In addition to manufacturer's attest, the operating laboratory will be performing tests in an abridged form (PK, penetration and breaking point) as follows: 
          at the beginning of the work, and 
          - for every 200 t of supplied bitumen 
fillers testing
The laboratory will examine the granulometric composition of fillers: 
           at the beginning of the work, and 
          for every 100 t of supplied filler. 
Examination of the physical and mechanical properties of asphalt mixtures and embedded layer
These tests will be performed by the operational laboratory: 
            at the beginning of the work, and 
           - per every 2000 m2
A sample of asphalt mass is taken from the hot asphalt mix that has just been spread behind the paver.  Density control and holes in the road surface is done by removing the "kern" from the finished layer at the same place where the sample of hot asphalt mix was taken.
The criteria for the calculation of works 
Flatness of layer 
Measurement is done the supervisory authority on the cross sections, provided that the distance is not more than 30 m. The measurement is performed with a levelling rule 4 m in length (left, right, center) i.e. Bump Integrator, continuously throughout the entire length..
     The criteria are as follows: 
       flatness 0-4 mm is satisfactory
       flatness 4-10 mm is  not satisfactory and 
         5-25% of the surface value is deducted;
       - flatness over 100 mm is  not satisfactory and 
         00% of the surface value is deducted;
Deviation of the surface layer from the prescribed height
The measurement is performed on each profile: 
       - for a shortfall, 4-8 mm thick, 10 to -25% of the surface value shall be deducted ; 
       for a shortfall thickness 8-10 mm, 26-50% of the surface value is deducted; 
       for the shortfall of the layer thickness over 10 mm is not accepted. 
Residual voids content  
· If the residual voids are in the range of 8-9% the value of the wearing course is decreased by 5-25% of the area covered by the sample; 
· The residual voids 9-7% reduce the value of the road surface by 25 - 50%; 
· If the residual voids are over >10% the work done is not accepted on the surface covered by the tested sample
Granulometric composition of mineral mixtures
If the granulimetric composition of extracted mineral mixture deviates from the boundary curves relative to the required physical and mechanical properties, the value of the wear layer shall be reduced by 5% for the area used by the tested sample. 
If there are more than 5% of the results with deviations in fraction of filler and bitumen, the asphalt layer can not be accepted as good. 
Rolling (density) of road surface
· For a shortfall of rolling 1-3% reduces the value of the work for 2-10% for the surface covered by the tested sample; 
· For a shortfall of rolling 3-5% reduces the value of the works for 10-50%; 
· For a shortfall of rolling over 5% the work done can not be accepted.
Measurement and Payment 
The calculation of performed installation work AB 11s on the main route shall be in cubic meters.  In the price are included all the costs of procurement of materials, manufacturing and installation of asphalt, transport, equipment,  previous and control tests and all other expenses necessary for the work. 
3.04 SETTING OF REINFORCING THERMOSTABLE NETWORK  

The network is placed over the cleaned surface, whether it is for building new structures or reconstruction of existing pavement. It is placed by hand or machine, and before that the substrate is sprayed with emulsion by machine (for controlling the material used per area of surface) so the network can be attached to the surface.  The emulsion may be anionic or cationic.  Anionic emulsion is used when the mineral aggregate origin in the asphalt layer is of limestone rock, and cationic if the aggregates are of igneous rocks. 
Bitumen, which is diluted in the emulsion, should have a viscosity of 60%.
The amount of the used emulsion moving rate is 0.7 - 1,1 (1,3) kg/m2, depending on the type of materials in the network.  Use the network manufacturer's instructions.
Reinforcing network must meet the following requirements: 
- The network is triaxial, ie., reinforced diagonally, surface mass of min.310gr/m2 ± 10%, tensile strength longitudinal MD 70KN / m ± 10%, transverse CMD 70KN / m ± 10%. 
- Elongation, MD and CMD, at maximum load must not exceed 13% ± 10%. 
- When the force, in MD and CMD direction of 14 kN / m, the maximum extension shall not exceed the value of 2%. 
- The network must be thermostable, made of polyester.  Spacing of fiber network is 30x30 to 40x40mm. 
- The network bearer - "fliz" must be made of polypropylene, so that is soluble at 120 0C, in order to enable the implementation of network in the body of asphalt layers and the achievement of its functions to accept a part of the tensile stress from AB  layer   

When laying down the network pay attention there are no wrinkles.  The base for the geocomposite must be soaked in bitumen emulsion over the entire surface, in accordance with the network manufacturer's recommendation for the used amount per square meter.  Roll length should be up to 50m.  The overlap of placed rolls is 20cm.  On the slopes and curves close the network with rivets 1piece /m2.
3:05 MAKING OF PEDESTRIAN PATHS AND WAGON ENTRY OUT OF CONCRETE
Over the built and received bedding, by the supervisory authorities draw up concrete layers with a blinding layer of crushed stone.  The thickness of the binding layer is determined by the project.  All used construction material should be of high quality and should meet the quality criteria of the relevant technical regulations and standards .  The Contractor shall, prior to starting any work, acquire from authorized institutions all certificates for materials and the composition of the mixture.  Concrete paths are made from concrete MB 30 in a layer thick as specified in the project.  To create a concrete mixture portland cement PC 30 should be used, clean construction water and  materials and mineral of granulometric composition in accordance with the requirements of the regulation.  Over the previously constructed layer of crushed stone, spread kraft paper evenly and over it start embedding the concrete with  a plate vibrator, all in accordance with the dimensions and levels from the project.  The final layer is made of cement plaster in a layer thickness of 2 cm with attentive handling.
The calculation of works shall be done per square meter of constructed area and the price includes all costs of purchase of materials , transportation , labour and maintenance of concrete after construction.
3:06 LAYING OF CONCRETE CURBS  

The work includes laying of concrete curbs of common measuring 18/24. Curbs are placed on a prepared concrete base of 20 MB, according to the project.  Some details about the excavation, concrete surfaces, laying of concrete, pointing and other should be done in full compliance with the details in the project. The sealing of joints of one 1 cm width is performed with cement plaster, which is made in the ratio 1:3. The altitude and situational position of the curb must be in accordance with the project.  Curbs must be 40 MB and have the necessary quality certificates.  Only healthy and undamaged curbs can be installed.
The calculations of work is performed  per meter in length of placed curbs, for all labour and materials, including the purchase and transport of curbs.
4. DRAINAGE

4.01 TRENCH EXCAVATION 
This work includes the excavation of drainage trenches according to detailed designs of the project or at the request of the supervisory authority in all categories of soil .  The work also includes a temporary disposal of excavated materials near the drainage trench, spreading with planning or driving it to the landfill.
Excavation should be done exactly according to the plans of the project.  All excavation areas must be flat and have provided downfalls.  After the excavation of the slope and downfall they are checked by control recording by the supervisory authority .
Excavated material may be used for making shoulders or other works.  Excess of unused materials will be transported to the contractor’s dump.
Measurement and payment is made in cubic meters (m3) of  the excavated trench , including all labour and material.
4:02 PROLONGING THE EXISTING CONCRETE OUTFALL
In place of the existing concrete outfall shall be concrete pipe 2 x 1 m , with the same diameter as the existing outfall .  Concrete pipes are supplied  ready to the site .  Installing of concrete elements shall be done according to applicable regulations .
The calculation of work is done by a piece of pipe installed and the price includes all the costs of procurement of materials , transportation , and all the necessary work .
5. BILL OF QUANTITIES OF WORK (provisional – for better information provision)
1.    WORK ESTIMATE

OF STATE ROAD SECOND ORDER NUMBER 112 SECTION ĐALA - NOVI KNEŽEVAC

CHAINAGE km.0+000 to km.0+300

	
	#
	WORK DESCRIPTION
	MEASURE UNIT
	QUANTITY OF WORK

	Ordinal No.
	
	
	
	

	 
	 
	 
	 
	 

	 
	 
	1. PRELIMINARY WORK
	 
	 

	 
	 
	 
	 
	 

	1,00
	1.01
	Marking out and labelling of route and buildings
	m1
	300,00

	2,00
	1,02
	Cutting of trees
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	3,00
	1,03
	Removal of stumps and roots
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	 
	1,04
	Demolition of the existing pavement at specified places of pavement enlargement.                 Calculation according to  individual bills of quantities. 
	m3
	0,00

	4,00
	1,05
	Scraping of asphalt layer
	m3
	314,25

	 
	 
	 
	 
	 

	5,00
	1,06
	High regulation of manhole cover and drain
	 
	 

	 
	 
	a./  manholes
	piece
	3,00

	 
	 
	b./  drains
	piece
	1,00

	 
	 
	 
	 
	 

	6,00
	1,07
	Relocation of over-ground and underground power lines
	 
	 

	 
	 
	a./ relocation of electric poles
	piece
	0,00

	 
	 
	 
	 
	 

	7,00
	1,08
	Relocation of over-ground and underground telephone lines
	 
	 

	 
	 
	a./ relocation of wooden telephone poles
	piece
	0,00

	 
	 
	 
	 
	 

	8,00
	1,09
	making of build designs
	m1
	300,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 1.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	2. EARTHWORKS
	 
	 

	 
	 
	 
	 
	 

	1,00
	2.01.
	Excavation of humus
	 
	 

	 
	 
	in a layer d=35 cm thick
	m3
	877,50

	2,00
	2.02
	Subsoil compaction
	m2
	0,00

	3,00
	2.03
	Construction of sand embankments
	 
	 

	 
	 
	d = min 30cm
	m3
	84,75

	4,00
	2.04
	Topsoiling of shoulders, canals
	 
	 

	 
	 
	and slopes, d=20cm
	m2
	4387,50

	 
	 
	 
	 
	 

	 
	 
	TOTAL 2.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	3. PAVEMENT STRUCTURE
	 
	 

	 
	 
	 
	 
	 

	1,00
	3.01
	 Making of support layer from mechanically compacted granular stone.Material at places of pavement enlargement. Calculations according to individual bills of quantities
	 
	 

	 
	 
	stone chipping aggregate 0/31.5 mm
	 
	 

	 
	 
	    d =20 cm 
	m3
	0,00

	 
	 
	natural gravel
	 
	 

	 
	 
	    d =20 cm 
	m3
	0,00

	2,00
	3.02
	Making of upper bitumenous support layer  (BLS)
	 
	 

	 
	 
	 Making of leveling layer BNS 22 C   d =5-13cm
	m3
	1,50

	 
	 
	  Making of the upper support layer BNS 22 C   d =8cm
	m3
	0,00

	 
	 
	 Making of the finishing layer
	 
	 

	 
	 
	  BNS 22 C   d =6cm
	m3
	0,00

	3,00
	3.03
	Construction of wearing course - asphaltic concrete 
	 
	 

	 
	 
	 AB 16  d=6cm on the road
	m3
	258,13

	 
	 
	 AB 16  d=6cm for fitting of existing trails
	m3
	11,14

	 
	 
	 
	 
	 

	4,00
	3.04
	Setting of reinforcing thermostable network
	 
	 

	 
	 
	Triaxial networks reinforced diagonally, surface
	 
	 

	 
	 
	mass min 310gr/m2 ±10%,  longitudinal tensile strength
	 
	 

	 
	 
	MD 70KN/m ±10%, transverse CMD 70KN/m±10%
	 
	 

	 
	 
	elongation MD and CMD at maximum load must not exceed
	 
	 

	 
	 
	13% ±10%, at force I in MD I CMD direction of 14KN/m
	 
	 

	 
	 
	maximum extension must not exceed the value of 2%
	 
	 

	 
	 
	the net must be thermostable, made ​​from polyester
	 
	 

	 
	 
	spacing of net fibers is 30x30 to 40x40mm
	m2
	4302,17

	5,00
	3.05
	Making walkways of concrete
	 
	 

	 
	 
	a./walkways of concrete
	 
	 

	 
	 
	MB 30 d=4 - 10cm on existing surface
	m3
	0,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 3.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	4. DRAINAGE
	 
	 

	 
	 
	 
	 
	 

	6,00
	4.01
	Trench excavation
	m3
	789,50

	7,00
	4.02
	Cleaning of existing channels
	m3
	0,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 4.
	 
	 

	 
	 
	 
	 
	 

	
	 
	SUMMARY
	 
	 

	
	 
	 
	 
	 

	
	 
	1. PRELIMINARY WORK
	 
	 

	
	 
	2. EARTHWORKS
	 
	 

	
	 
	3. PAVEMENT STRUCTURE
	 
	 

	
	 
	4. DRAINAGE
	 
	 

	
	 
	 
	 
	 

	
	 
	TOTAL (RSD) :
	 
	 


2.a   BILL OF QUANTITIES AND EQUIPEMENT (traffic signs)                                                                                            STATE ROAD class II R112, SECTION DJALA - NOVI KNEŽEVAC ,                                                                   CHAINAGE km.0+000 to km.2+675
	No.
	DESCRIPTION OF WORK POSITION
	Measure unit
	Quantity

	RA.1.
	Standard traffic signs 
	 
	 

	 
	Position includes development, procurement, transport and installation of standard traffic signs (signs that are all made according to detailed drawings and SRP standards, under the name, code and appearance in accordance with the Regulations on traffic signs).  In the price of a standard sign the delivery to the place of installation is included, all the elements for attaching it on the bracket, mounting the sign on the bracket and control according to SRPS Z. S2. 300  
	 
	 

	 
	Warning traffic signs
	 
	 

	 
	I-2, "double curve or more consecutive curves where the first one is on the left" triangle dimensions 900x900x900 mm, with the reflective properties of class 2, white background.
	piece
	1

	 
	Traffic signs giving explicit orders
	 
	 

	 
	II-2 , stop and give way'' '' octagon dimensions R = 600 mm , the reflective properties of class 3
	piece
	14

	 
	II -28, '' no overtaking of all motor vehicles , except motorcycles without sidecar '' circular, dimensions R = 600 mm , the reflective properties class 2 , white background
	piece
	1

	 
	II -30 , '' speed limit " , ( 20km / h) , circular,  size R = 600 mm , with the reflective properties of  class 2 , white background.
	piece
	3

	 
	II -30 , '' speed limit " , ( 40km / h) , circular,  size R = 600 mm , with the reflective properties of  class 2 ,white background.
	piece
	3

	 
	Information traffic signs 
	 
	 

	 
	III-3 " priority road " diamond shape, size 600x600mm , the reflective properties of a class 2
	piece
	2

	 
	III- 6, " marked crosswalk " square shape, size 600x600mm , the reflective properties of class 2 ,blue background
	piece
	13

	 
	III -17.1 , " road mileage " rectangle measuring 300x160mm , with the reflective properties of class 2 , white background ( the content - print "1" 
	piece
	2

	 
	III -17.1 , " road mileage " rectangle measuring 300x160mm , with the reflective properties of class 2 , white background ( the content - print "2" )
	piece
	2

	 
	III- 17.2, " number of road, number of road section and mileage " rectangle measuring 400x245mm , with the reflective properties of class 2 , white background ( the content of printing:  the number of road " 112 " number of section " 2215 " mileage " 0")
	piece
	1

	 
	III- 23.1 '' settlement '' rectangle measuring 600x800mm , with the reflective properties of class 2 , white background
	piece
	2


	 
	III- 24.1 '' out of the  settlement' '' rectangle measuring 600x800mm , with the reflective properties of class 2 , white background
	piece
	2

	 
	III -25 , '' end of prohibition of overtaking of all motor vehicles , except motorcycles without sidecar '' , circular shape, size R = 600 mm , the reflective properties of class 2 , white background
	piece
	1

	 
	III- 27, " end of speed limit " , ( 20km / h) , the circular shape, size R = 600 mm , the reflective properties of class 2 , white background
	piece
	1

	 
	II- 27, " end of speed limit " , ( 40km / h) , circular shape, size R = 600 mm , the reflective properties of class 2 , white background
	piece
	1

	 
	III -49 '' bus stop '' rectangle shape,  measuring 600x900mm , with the retroreflective properties of class 2 , blue background
	piece
	2

	 
	III -68 '' children crossing'' square shape, measuring 600x600mm , with the retroreflective properties of class 3 , blue background
	piece
	3

	 
	III -73 , a modified non-standard - rectangle measuring 2500x1650mm , with the retroreflective properties of class 2 ( table contents :  “National borders " with inlaid mark II -32 dimensions R = 400mm and numbered distance of the destination 500m/1000m ; surface 4,125 m² )
	piece
	2

	 
	Supplemental panels
	 
	 

	 
	IV- 23:27 "priority road ahead" square, measuring 600x600mm , the reflective properties of class 2 , white background.
	piece
	2

	 
	Total standard traffic signs (RA.1.):
	 
	 
	
	

	RA.2.
	Panels and lattice girders
	 
	 

	 
	Signs and special signs in the form of large panels are mounted on lattice girders which are composed of two or more parallel vertical beams, without struts or sprits , or on a special structure. Billing and payment is made by m2 size of the sign, mounted and installed in the field , including the development of the sign and the entire structure, delivery to the site, digging holes for foundations, the foundations and the installation of struts in the foundations , backfilling , compacting and shoulder planning.
	 
	 

	 
	III -23 '' settlement name '' rectangle measuring 1100x1000 mm , with the reflective properties of class 2 ( content table , the word '' Đala " panel size : 1.1m²)
	piece
	2

	 
	III -24 '' end of settlement  '' rectangle measuring 1100x1000 mm , with the reflective properties of class 2 ( content table , the word '' Đala " with a diagonal red line, panel size : 1.1m²)
	piece
	2

	 
	Total panel and lattice griders (RA.2.):
	 
	 
	
	

	RA.3.
	Upright pipe supports
	 
	 

	 
	Traffic signs are attached to the pipe supporter using clips placed on the back of the sign.  The length of the poles is determined by the details of the situation and the position of the sign, and by the size and number of traffic signs on them , the required depth at the base and the selected method of mounting the sign on a pole . In the price of one pole carriers and multiplier carriers is included the shipping and transportation to the place of installation, site preparation and construction of the foundation , installation and levelling, the price of accessory for connections between the elements of the carrier, obstacles in the foundation, backfilling, compression and planning of shoulders ,the price of seal against rain and quality control of the materials used .  In the price of one pole carriers and multiplier carriers is included the shipping and transportation to the place of installation, site preparation and construction of the foundation , installation and levelling, the price of accessory for connections between the elements of the carrier, obstacles in the foundation, backfilling, compression and planning of shoulders ,the price of seal against rain and quality control of the materials used . 
	 
	 

	 
	single pole pipe support, length 1,8m
	piece
	5

	 
	single pole pipe support, length 2,5m
	piece
	29

	 
	single pole pipe support, length 2,8m
	piece
	2

	 
	single pole pipe support, length 3,5m
	piece
	7

	 
	single pole pipe support, length 3,8m
	piece
	1

	 
	single pole pipe support, length 4,0m
	piece
	2

	 
	Total pipe support (RA.3.):
	 
	 

	RA.4.
	Horizontal signalisation
	 
	 

	 
	Pavement markings are used to indicate the part of the pavement designated for traffic in opposite directions, lanes or pavement sections reserved for the transport of certain categories of motor vehicles , pavement edge, marking of places on the road for stopping , or parking of vehicles and places where road users have to comply with certain obligations and restrictions.  Materials that are used for horizontal traffic signals should be thick, durabl , resistant to wear and tire effects the and atmospheric conditions, the long-term preservation of a satisfactory coefficient of slip resistance .  Work on the construction of horisontal road markings shall be calculated per m2 of painted surface. The price includes measuring on the field, cleaning and degreasing of the pavement , dyeing and quality control of the materials used and work performed by SRPS U. S2. 240 
	 
	 

	 
	Unbroken separation line, width d=0,12m, colour- white
	m2
	96

	 
	Unbroken border line, width  d=0,12m, colour-white
	m2
	323

	 
	Double combined line of type B, raster 5-10m, width d=2x0,12m, colour-white
	m2
	9

	 
	Warning line type B, raster 10-5m, width d = 0.12 m, colour-white
	m2
	9

	 
	Ordinary broken line in settlement type B1, width d = 0.12 m, raster 5-5m, colour-white
	m2
	8

	 
	Ordinary broken line out of settlement type B, the width d = 0.12 m, raster 5-10m, colour- white,
	m2
	49

	 
	Short broken line type A, the width d = 0.12 m, raster 1-1m, colour-white,
	m2
	26

	 
	Marking of pedestrian crossing length from 3 to 6 m, raster 0.5 m , colour- white
	m2
	85

	 
	Stop line, the width d = 0.50 m, colour-white
	m2
	24

	 
	Marking of bus stops, colour- yellow
	m2
	38

	 
	Total horizontal signalisation (RA.4.):
	 
	 

	RA.5.
	Traffic equipment
	 
	 

	RA.5.1.
	Removing of traffic signs and billboards
	 
	 

	 
	The Contractor is required to perform safe removal of all elements of the sign, accessories and signs, extraction of columns with concrete foundations and backfilling of holes and bringing the shoulders in proper condition .  All elements of the damaged pillars and  old foundations shoul be removed to a place designated by the supervisor.  Measurement and payment is made by piece of the removed characters with all costs of loading and unloading , dismantling and transportation , as well as the repair of the shoulder 
	 
	 

	 
	Removal of standard traffic signs
	piece
	35

	 
	Removal of upright  pipe carrier traffic signs
	piece
	35

	 
	Total removing of traffic signs and billboards (RA.5.1.):
	 
	 
	
	

	RA.5.4.
	Signposts
	 
	 

	 
	A signpost is a pole ( carrier with retroreflective material ) to indicate the proximity of the border of traffic areas and road .  Payment is per piece of signpost, the price includes the carrier and reflective bodies , transport costs and delivery to the site, the price of materials and construction of the foundation with the appropriate excavation, installation of signposts, or prisms, digging, compacting and shoulder layout.
	piece
	56

	 
	Total traffic equipment  (RA.5.4):
	 
	 

	 
	Total traffic equipment  (RA.5.):
	 
	 

	RA.6.
	Preliminary work on the maintenance of traffic during construction works
	 
	 

	 
	Calculation of maintenance of traffic during construction works shall be carried out on the basis of cost , installation, assembly and disassembly of traffic signs and equipment, and maintenance of the same during the execution of works on the given road .
	lump sum
	1

	
	 
	 
	
	
	 

	Note:
	 The correct literal or numerical printout on traffic signs, and the background data is given on the drawings. The height of the carrier pole for each position is given in the drawings "Plan of traffic signs and equipment." Specifications of sign carrier poles, notice-boards for traffic control and other. are given by appropriate annexes of the budget, in accordance with the Regulations, in addition to the graphical representation of each of the panels.

	
	 
	 
	 

	
	 
	
	

	SUMMARY:

	MAIN PROJECT FOR THE REHABILITATION AND INCREASED MAINTENANCE OF STATE ROADS CLASS 2 R112 AND R111, SECTION: ĐALA - NOVI KNEŽEVAC - ČOKA AND NOVI KNEŽEVAC - BANATSKO ARANĐELOVO - RABE
BILL OF QUANTITIES AND EQUIPEMENT FOR THE MAIN REHABILITATION PROJECT OF STATE ROAD CLASS II R112, SECTION ĐALA - NOVI KNEŽEVAC 

	 
	 
	 
	 

	 
	STANDARD TRAFFIC SIGNS (RA.1.)
	
	

	 
	
	
	

	 
	PANEL AND LATTICE GIRDERS  (RA.2.)
	
	

	 
	
	
	

	 
	UPRIGHT PIPE SUPPORTS (RA.3.)
	
	

	 
	
	
	

	 
	HORIZONTAL SIGNALIZATION (RA.4. ) 
	
	

	 
	
	
	

	 
	TRAFFIC EQUIPMENET (RA.5.)
	
	

	 
	
	
	

	 
	PRELIMINARY WORK(RA.6.)
	
	

	 
	
	
	

	 
	TOTAL FOR TRAFFIC SIGNALIZATION AND EQUIPMENT:
	 
	 


2.b    WORK ESTIMATE

OF STATE ROAD SECOND ORDER NUMBER 112 
SECTION ĐALA - NOVI KNEŽEVAC, CHAINAGE  km.0+000 do km.2+675
	Ord. No.
	#
	WORK DESCRIPTION
	MEASURE UNIT
	QUANTITY OF WORK

	
	
	
	
	

	 
	 
	 
	 
	 

	 
	 
	1. PRELIMINARY WORK
	 
	 

	 
	 
	 
	 
	 

	1,00
	1.01
	Marking out and labelling of route and buildings
	m1
	2675,00

	2,00
	1,02
	Cutting of trees
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	3,00
	1,03
	Removal of stumps and roots
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	 
	1,04
	Demolition of the existing pavement at specified places of pavement enlargement.                 Calculation according to individual bills of quantities. 
	m3
	0,00

	4,00
	1,05
	Scraping of asphalt layer
	m3
	0,00

	 
	 
	 
	 
	 

	5,00
	1,06
	High regulation of manhole cover and drain
	 
	 

	 
	 
	a./  manholes
	piece
	0,00

	 
	 
	b./  drains
	piece
	0,00

	 
	 
	 
	 
	 

	6,00
	1,07
	Relocation of over-ground and underground power lines
	 
	 

	 
	 
	a./ relocation of electric poles
	piece
	0,00

	 
	 
	 
	 
	 

	7,00
	1,08
	Relocation of over-ground and underground telephone lines
	 
	 

	 
	 
	a./ relocation of wooden telephone poles
	piece
	0,00

	 
	 
	 
	 
	 

	8,00
	1,09
	making of build designs
	m1
	2675,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 1.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	2. EARTHWORKS
	 
	 

	 
	 
	 
	 
	 

	1,00
	2.01.
	Excavation of humus (50% by machine 50% by hand)
	 
	 

	 
	 
	in a layer d=35 cm thick with a push at 60m
	m3
	4420,50

	2,00
	2.02
	Subsoil compaction
	m2
	0,00

	3,00
	2.03
	Construction of sand embankments
	 
	 

	 
	 
	d = min 30cm
	m3
	0,00

	4,00
	2.04
	Topsoiling of shoulders, canals
	 
	 

	 
	 
	and slopes, d=20cm (loading of humus,spreading and trasportation to 1km)
	m2
	22102,50

	 
	 
	the price includse the acquisition of seeds and hand repairs
	 
	 

	 
	 
	TOTAL 2.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	3. PAVEMENT STRUCTURE
	 
	 

	 
	 
	 
	 
	 

	1,00
	3.01
	Making of suport layer from mechanically compacted granular stone.Material at places of pavement enlargement. Calculations according to individual bills of quantities
	 
	 

	 
	 
	stone chipping aggregate 0/31.5 mm
	 
	 

	 
	 
	    d =20 cm 
	m3
	0,00

	 
	 
	natural gravel
	 
	 

	 
	 
	    d =20 cm 
	m3
	0,00

	2,00
	3.02
	Making of upper bitumenous support layer  (BLS)
	 
	 

	 
	 
	Making of leveling layer  BNS 22 C   d =5-13cm
	m3
	0,00

	 
	 
	Making of the upper support layer  BNS 22 C   d =8cm
	m3
	0,00

	 
	 
	Making of the finishing layer
	 
	 

	 
	 
	  BNS 22 C   d =6cm
	m3
	0,00

	3,00
	3.03
	Construction of wearing course  from asphaltic concrete 
	 
	 

	 
	 
	 AB 16  d=6cm on the road
	m3
	0,00

	 
	 
	 AB 16  d=6cm for fitting of existing trails
	m3
	0,00

	 
	 
	 
	 
	 

	4,00
	3.04
	Setting of reinforcing thermostable network
	 
	 

	 
	 
	Triaxial networks reinforced diagonally, surface
	 
	 

	 
	 
	mass min 310gr/m2 ±10%, longitudinal tensile strength
	 
	 

	 
	 
	MD 70KN/m ±10%, transverse CMD 70KN/m±10%
	 
	 

	 
	 
	elongation MD and CMD at maximum load must not exceed
	 
	 

	 
	 
	13% ±10%, at force and MD and CMD direction at 14KN/m
	 
	 

	 
	 
	maximum extension must not exceed the value of 2%
	 
	 

	 
	 
	the net must be thermostable, made from polyester
	 
	 

	 
	 
	spacing between net fibers is 30x30 to 40x40mm 
	m2
	0,00

	5,00
	3.05
	Making a pedestrian path out of concrete
	 
	 

	 
	 
	a./ paths out of cocrete
	 
	 

	 
	 
	MB 30 d=4 - 10cm on existing surface
	m3
	0,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 3.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	4. DRAINAGE
	 
	 

	 
	 
	 
	 
	 

	6,00
	4.01
	Trench excavation with pile driving at 3km
	m3
	3710,25

	7,00
	4.02
	Cleaning the existing channels with driving away the sludge  3km
	m3
	887,50

	 
	 
	 
	 
	 

	 
	 
	TOTAL 4.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	SUMMARY
	 
	 

	 
	 
	 
	 
	 

	 
	 
	1. PRELIMINARY WORK
	 
	 

	 
	 
	2. EARTHWORK
	 
	 

	 
	 
	3. PAVEMENT STRUCTURE
	 
	 

	 
	 
	4. DRAINAGE
	 
	 

	 
	 
	 
	 
	 

	 
	 
	TOTAL (RSD) :
	 
	 

	 
	 
	 
	 
	 


3.  WORK ESTIMATE

OF STATE ROAD SECOND ORDER NUMBER 112

SECTION ĐALA - NOVI KNEŽEVAC, CHAINAGE km.18+935 do km.21+350
	Ord. No.
	#
	WORK DESCRIPTION
	MEASURE UNIT
	QUANTITY OF WORK

	
	
	
	
	

	 
	 
	 
	 
	 

	 
	 
	1. PRELIMINARY WORK
	 
	 

	 
	 
	 
	 
	 

	1
	1.01
	Marking out and labelling of route and buildings
	m1
	2415

	2
	1.02
	Cutting of trees
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	3
	1.03
	Removal of stumps and roots
	 
	 

	 
	 
	Ø20 – 50cm
	piece
	0,00

	4
	1.04
	Demolition of pavement
	m2
	140,226

	5
	  1,05 
	Scraping of asphalt layer
	m3
	524,25

	6
	1.06
	Demolition of existing flumes
	m1
	0,00

	7
	1.07
	Demolition of curbs
	m1
	0

	8
	1.08
	High regulation of manhole cover and drain
	 
	 

	 
	 
	a./  manholes
	piece
	0

	 
	 
	b./  drains
	piece
	0

	 
	 
	c./  grid matching 
	 
	 

	 
	 
	from 14+454 km to 14+578 km (right, L~124m)
	piece
	0

	 
	 
	from 14+524.5 km  to 14+578 km  (left, L~53.5m)
	piece
	0

	9
	1.09
	Relocation of over-ground and underground power lines
	 
	 

	 
	 
	a./ relocation of electric poles
	piece
	0,00

	10
	1.10
	making of build designs
	m1
	2415

	 
	 
	 
	 
	 

	 
	 
	TOTAL 1.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	2. EARTHWORKS
	 
	 

	 
	 
	 
	 
	 

	1
	2.01.
	Excavation of humus
	 
	 

	 
	 
	in a layer d=35 cm thick
	m3
	9046,25

	2
	2.02
	Subsoil compaction
	m2
	1709,88

	3
	2.04
	Construction of sand embankments
	m3
	2709,88

	4
	2.07
	Topsoiling of shoulders, flat surfaces
	 
	 

	 
	 
	and slopes, d=20cm
	m2
	25867,5

	 
	 
	 
	 
	 

	 
	 
	TOTAL 2.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	3. PAVEMENT STRUCTURE
	 
	 

	 
	 
	 
	 
	 

	1
	3.01
	Making of suport layer from mechanically compacted granular stone material.
	 
	 

	 
	3.01a
	stone chipping aggregate  0/31.5 mm
	 
	 

	 
	 
	    d =15 cm 
	m3
	217,05

	 
	3.01b
	gravel
	 
	 

	 
	 
	    d =20 cm 
	m3
	288

	2
	3.02
	Making of upper bitumenous support layer  (BLS)
	 
	 

	 
	 
	Making of leveling layer BNS  22 C   
	m3
	700

	 
	 
	Making of the upper support layer BNS 22 C   d =7cm
	m3
	25,24

	 
	 
	Making of the finishing layer
	 
	

	 
	 
	  BNS 22 C   d =6cm
	m3
	51,26

	 
	 
	Making of new layer BNS 32   
	m3
	0

	3
	3.03
	Construction of wearing course out of asphaltic concrete 
	 
	 

	 
	 
	 AB 16  d=6cm
	m3
	955,16

	4
	3.04
	Setting of reinforcing thermostable network
	 
	 

	 
	 
	Triaxial networks reinforced diagonally, surface
	 
	 

	 
	 
	mass min 310gr/m2 ±10%,longitudinal tensile strength
	 
	 

	 
	 
	MD 70KN/m ±10%, transverse CMD 70KN/m±10%
	 
	 

	 
	 
	elongation MD and CMD at maximum load must not exceed
	 
	 

	 
	 
	13% ±10%, at force in MD andCMD direction of 14KN/m
	 
	 

	 
	 
	maximum extension must not exceed the value of 2%
	 
	 

	 
	 
	the net must be thermostable, made from polyester
	 
	 

	 
	 
	spacing of net fibers is 30x30 to 40x40mm
	m2
	15919,33

	5
	3.05
	Making of concreet pedestrian paths
	 
	 

	 
	 
	MB 30 d=4 - 10cm on existin surface
	m2
	0

	6
	3.06
	Lazing of concrete curbs 
	 
	 

	 
	 
	curbs 18/24 cm 
	m1
	0

	 
	 
	 
	 
	 

	 
	 
	TOTAL 3.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	4. DRAINAGE
	 
	 

	 
	 
	 
	 
	 

	1
	4.01
	Trench excavation
	m3
	4952

	2
	4.02
	Extension of the existing concrete outfall
	piece
	0,00

	 
	 
	 
	 
	 

	 
	 
	TOTAL 4.
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	SUMMARY
	 
	 

	 
	 
	 
	 
	 

	 
	 
	1. PRELIMINARY WORK
	 
	 

	 
	 
	2. EARTHWORKS
	 
	 

	 
	 
	3. PAVEMENT STRUCTURE
	 
	 

	 
	 
	4. DRAINAGE
	 
	 

	 
	 
	 
	 
	 

	 
	 
	TOTAL :
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