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1.1 TECHNICAL REPORT 
Based on the Design Brief from September 12, 2008 given by the Investor, the Final Design of reconstruction and modernization of the local road Zabrdje-Gradisnica, highway segment 0+000 to 7+19, 95 m was compiled. Road width defined in the Project is B=3, 00+2x0, 50 m, which means that the total road surface width is B=4, 00 m. The project also includes passing places where the terrain allows so, i.e. wherever available. As the existing outline of the track is not wide enough for the new road track, the Project proposes widening of the profile of the existing track for the width defined in the new track Project. Since the new design of the track passes mainly through embankments and slide cuts, the Project includes treating the side slope of embankments and slide cuts in slope of 1:1 to 1:1, 5 which is clearly visible from the cross-sections in the Project. Additionally, the Project includes treating the banquette, 20 cm in width (connection of slide slope in the cut and the edge of the channel for collection and evacuation of storm water).

After the bulk excavation, the existing road track will be leveled, i.e. smoothed in accordance with the elevations defined in the Project, then the track will be compressed by vibrating roller, until compatibility degree of Ms = 40-50 MPa is reached, which will be proved by the compliance documentation. Subsequently, the surface of side slope of the cut will be treated, after which the channel will be excavated in accordance with the works detail, including manual treatment of the bottom and back slopes, which will not be calculated separately. Upon the surface treatment of the channel, banquettes will be treated manually in places with visible traces of underground water, parallel track will be constructed within the channel and the drainage will be carried out as given in construction detail. After completing these works, the next step is putting the blanket course from crushed material, graining 0-32 mm, thickness d=15 cm calculated in compressed state. Project includes construction of embankment, also from crushed material, graining 0-32 mm in layers of d=20-30 cm thickness, which are to be compressed by vibrating roller until the required compatibility degree is reached. Collection and evacuation of storm water will be performed by transverse and longitudinal works on the road track. Longitudinal drainage of the track will be done by means of channels, as in accordance with the project detail. Road surface drainage is solved by crossfall, LP=2, 5% at asphalt road surface and 1-3% at shoulders. The following reinforced concrete pipe culverts are on the track: on the newly designed road track the Project defines reinforced concrete culvers, diameters D=500 mm, 600 mm, 800 mm and 1000 mm, for collection of pavement water, as well as for the collection of the existing water (existing small rivers). The pipe culvert D=300 mm which is already on the track is to be removed, and the new culvert D=500 mm is to be placed instead. The other existing culvert D = 600 mm is to be kept, with culvert inlets and outlets in accordance with the project detail. At the end of the road track, i.e. highway segment 7-719,95 m there is a culvert, diameter  D=1000 mm. This culvert is to be kept, with performing inlets and outlets as in project detail. At this part of the track, reinforced concrete bank revetment, length L=20, 0 m, will be constructed in order to secure pavement structure from the potential flooding by the existing river. Works on pipe culverts, as well as the reinforced concrete bank revetment are to be carried out completely in accordance with the project detail.
According to the Project, superstructure of the pavement is from asphalt: BNS-22, thickness D=6 cm and ABS-11 thickness D=4 cm, calculated in compressed state.  Quality of the asphalt placement is to be shown by certificate of compliance, based on examined samples which are taken- pulled out from the placed asphalt. Additionally, the calculation, i.e. structural design of the pavement shows that the necessary thickness is D= 23, 65 cm. However, the same D= 25 cm is accepted for the thickness of the existing road base, which is on average D= 5-10 cm. After the asphalt placement, shoulders will be placed on both sides of the road, width A=50 cm from the same material as for the road bed of pavement structure of the newly designed road. 
As the Investor has not delivered soil mechanics survey, prior to commencing the Final design the existing road track has been visited and, based on visual monitoring, the conclusion is that subsoil is stable and not exposed to ground water. Slide slope leveling is to be performed in slope 1:1 to 1:1, 5%; therefore there is no need for lining with reinforced concrete walls to secure slide slope stability. Position of culvert for collection and evacuation of water, as well as of passing places is given on the layout of the newly designed road track. Longitudinal works and road tracks are shown on the profile grade and are within the allowed limits. On several small places, the gradient is slightly bigger than allowed, but the lengths are relatively short. The bigger gradients cannot be wrapped due to the land contour itself, which is visible on the road track profile grade. Crossfall of the road track, ip = 25%, is also visible in the cross-section. As already stated, there are no major damages on the road track and no landslides, so there is no need for photo records as attachment to the Project. Currently, the three bridges, which are on the existing road track, are being reconstructed, but they are not taken into consideration as they are not the subject of this design brief. It is important to emphasize the importance of the presence of land surveyor, who will monitor horizontal and vertical leveling of the track, in accordance with Project spot levels. As for the vertical sign work, one sign will be placed at the beginning of the road indicating the following: Zabrdje-Gradisnica.

1.2 TECHNICAL SPECIFICATION FOR WORKS EXECUTION 

1.2.1 Marking the track prior to works commencement
Prior to works commencement, and based on the project and leveling protocol, Contractor has the following obligations: to establish bench marks and adequately secure them, in order to provide their use during the works execution: transfer the track, mark the highway segment and clearly mark out the route elements. 
Additionally, the Contractor is to record cross-sections and inform the Supervisor of any possible discrepancies. 
In case the Contractor does not act in accordance with the above stated, it will be considered that he accepted the project land profile as correct. 
Calculation and payment will be performed per track km. 
1.2.2 Breaking of pavement asphalt and concrete layers 

         including transport, not including disposal 

The item includes mechanical or manual breaking of asphalt or concrete road surface, including disposal to the side, outside the reconstruction area, under the conditions defined in-situ by Supervisor: 
Mechanically, by means of bulldozer, trencher with pushing up to 20 m. 
Mechanically, by means of pickamers, including manual disposal up to 3 m. 
Manually, including disposal up to 3 m. 

Material obtained by breaking is the ownership of the Investor. 
Calculation and payment will be performed per m3 of broken asphalt structure, based on the situation before and after the breaking. 
1.2.3 Digging (removal, stripping) of the existing bedding from crushed stone materials, broken stone or gravel, including transport and transport 

The item includes digging up and removing the existing bedding from crushed stone materials, broken stone or gravel. Digging is to be performed under the conditions defined in-situ by Supervisor:
Mechanically, with pushing up to 20 m.

Manually, including disposal up to 3 m.

During the breaking, pay attention to preserving the existing material as much as possible. Material is the ownership of the Investor, and its quantity is defined by geodetic surveying before and after the breaking. Calculation and payment are performed per m3 of the dug layer, disposed to the side for transport. 
1.2.4 Tree cutting with branch trimming
Tree cutting, branch trimming and timber chopping are to be performed in the earthworks area. For the purpose of easier manipulation, remove and dump the cut trees, branches and dunnage outside the works area, as well as out of the area reserved for humus dumping. Prior to works commencement, Supervisor and Contractor will measure the timber quantity in-situ, in accordance with the defined diameters, which will be recorded in construction site diary. Timber thickness is measured 80 cm above the terrain. 
The cut trees are the ownership of the Investor, unless the expropriation procedure defines it differently. 
Payment is performed per piece of cut and classified tree, ready for transport, in accordance with the following diameters: 
D = 10-20 cm

D = 21-30 cm

D = 31-50 cm

1.2.5 Removal of stumps and roots of the cut trees 
Remove stumps and roots of previously cut trees in the area of earthworks, so that the area is completely cleaned from vegetation and prepared for earthworks. 
Remove the stumps and dump them outside the area of works execution, as well s outside the area of humus dumping. 
Stump thickness is measured on the timber, 20 cm above the terrain. The removed stumps are the ownership of the Investor, unless the expropriation procedure defines it differently. 
Payment is performed per piece of removed log, ready for transport, in accordance with the following diameters: 
D = 15 cm

D = 16-25 cm

D = 26-50 cm

D = 51-90 cm

1.2.6 Digging up humus with grass
Perform the dig up of humus with grass and shrubs in the earthworks area, in layer of designed thickness, in order to clean up the area from all vegetation prior to earthworks commencement. 
If, during the works, there is a need for digging up thicker or thinner layer of humus, Supervisor will order the change, record it in construction site diary and the Contractor will act in accordance with the order. 

The dug humus is to be dumped on one or both sides of the track in the form of regular figures or close to the later placement. 
Humus is not to be used for embankment filling itself, but, after the filling, it can be used for various recoiling (recoiling of slopes, cuts, side cuts and embankments, shoulders of segmental ditches, etc.). 
Supervisor and the Contractor will define the quantity of the dug humus by measuring. 
Calculation and payment will be performed per m3 of the dug humus, in the following way: 
Mechanically, including pushing up to 50 m. 
1.2.7 Mechanical and manual soil excavation 
Perform soil excavation, excavation of surface layer and humus by adequately chosen equipment and in accordance with the Project and given elevations. Having in mind the narrow working area (excavation width is often less than 1, 5 m); significant part of the excavation will be performed manually. 
During the excavation, all necessary occupational safety measures are to be taken, and the existing objects and communications are to be secured. 
Chronology of the excavation is to be organized in a way which will enable adequate drainage at each phase of the works (in order to avoid formation of “voids” where water would collect and retain in case of rains). 
Prior to commencement of works, the Investor is in obligation to control the designed profiles and, in case of discrepancies, inform the Supervisor who will, together with the Investor, perform the control again. All necessary changes are to be recorded in the profile, as well as in construction site diary, which has to be signed (the same as the profile) by Investor’s authorized representative (Supervisor) and the Contractor (construction site manager). This procedure confirms the validity of the calculation for the profile. 
Contractor will transport the excavated material to the dump, the location of which will be defined by the Investor. Due to specific nature of the excavation in urban area, the excavated material is not to be stockpiled, but is to be loaded on trucks and taken away immediately after the excavation. 
Designed excavation is to be performed up to the grade elevation in regular slope inclinations which are in accordance with the designed, or which are modified during the works due to the field conditions. Excavation accuracy: 5 cm. Additional excavated quantities are not paid, and the Investor will do all the necessary repairs over 5 cm tolerance at his own expense. 
Contractor is in obligation to carry out the works on securing the loose zones of cavern “voids” if these works are not specifically planned in the Project. 
Authorized representatives of the Investor and Contractor (Supervisor and construction site managers) will perform the excavation categorization and insert the related data into construction site diary. 

Calculation and payment are performed per m3 of performed excavation in autochthon state. 

1.2.8 Subsoil treatment 

Subsoil is a contact surface between the autochthon soil and road base, after the removal of humus, i.e. other useless material. 

The item includes compacting, with possible scarifying for the purpose of drying or wetting the original soil, thickness being 30 cm.

In case the material in subsoil makes direct embankment filling impossible (sludge, soil of organic origin, etc.), prior to the filling, the soil is to be prepared, i.e. remedied in accordance with the requirements given in the Project, or in the way defined by the Supervisor. 

During the filling, subsoil drainage is to be provided. Prior to compacting, the soil surface is to be leveled-off. Compressing the formation soil is performed by special compacting means, depending on the soil type. 
1.2.9 Quality control of subsoil material 

Quality control of subsoil material is proved by the following:

· sampling

· determining soil moisture

· determining specific gravity of soil 

· determining bulk density of soil 

· determining granulometric composition of soil 

· determining yield and flattening limits 

· determining the content of combustible organic materials 

· determining the optimum water content 

All surveys are performed prior to subsoil treatment for each material change, i.e. each 4000 m2.

As for the suitability for embankment filling, material in subsoil has to satisfy the following criteria: 

· min. bulk density, determined by the laboratory standard Proctor compaction test 9>15,5 KN/m3
· yield limit W1 < 40%

· plasticity index Ip < 20%

· non-uniformity degree of granulometric composition U>9

· laboratory defined California bearing ratio, performed on the samples with optimum moisture which are compacted by standard compaction energy CBR> 4%

Monitoring the treated and compacted soil is performed by determining the degree of compaction on each 50 m. Quality is determined by: 

· sampling

· determining soil moisture

· determining bulk density of soil 

1.2.10 Criterion for evaluation of placing quality 

Degree of compaction Sz >100% as related to max. bulk density determined by the standard Proctor compaction test. 

In special cases when natural soil moisture is significantly higher than the optimum moisture (more than 5%) which is the consequence of high level of ground water, i.e. when soil aeration is impossible, Sz > 95% is allowed as related to max. bulk density determined by the standard Proctor compaction test, but only if California bearing ratio is in such compaction conditions, and after being water logged in duration of 4 days CBR > 3%.

As for the parts of the road with weak materials in subsoil, these materials are to be replaced by other materials with favorable soil mechanic features. In that case replacement of the material is to be paid, not additional work. 

Calculation and payment are per m2 of compacted soil, accepted by Supervisor. 

1.2.11 Embankment filling and mechanical compacting

Description:

The item includes filling, spreading, rough and fine planning, possible wetting and rotavating of imported fill or material from the borrow pit next to the track, all in accordance with the dimensions and slopes defined in the Project. This item includes the possibility of replacing the material in subsoil. 
Filling:

Material spreading during the embankment filling will be performed in layers of 20-30 cm, depending on the type of material and the power tempers which will be used, having in mind that the entire depth of the filled layer has to fulfill compactness requirement. During the filling, the layers are to have one-sided or two-sided slope of 2-5% in order to enhance drainage in case of the rain.  

Due to this reason, and in case of the rain, the works are to be stopped and the layer surface is to be rolled by smooth wheel roller. 

Each filled layer is to be compacted in full width by means of appropriate compacting means, depending on the type of material. Compacting is to be performed from the lower edge of the embankment to the higher. The height of each spread layer is to be in accordance with the compacting effect, i.e. in-depth performance of compacting means, type of material and segregation appearances. 

In case of insufficient experience related to the possibility of compacting specific material and compacting means, the thickness of the layer is defined on a trial section, 30-50m in length. Based on the survey of the trial section, thickness of the layer is defined for each type of material. Supervisor enters the results of material mechanical features (moisture, bulk density and modulus of compressibility) in construction site diary. 

Embankment filling can be allowed in layers the thicker than 30 cm, if the Contractor proves that the demanded compactness requirement on thicker layers can be achieved on trial section by means of appropriate equipment. Compactness control along the trial section is to be performed on five spots, two of which are to be in lower part of the layer. 

Additional expenses of the works on trial section are to be paid by the Contractor, having in mind that, if the embankment filling on the trial section satisfies the compactness criteria, it will be considered as constructed embankment. 

1.2.12 Quality control of embankment material

Clay-free sand can be applied for embankment construction and, if the Supervisor decides so- non-organic materials of certain quality can be used as well. 

In case that filling is from mixed material, soil and stone, max. size of the stone is 2/3 from the thickness of the rolled embankment layer. 

During the use of earth and soil mixture, it is important to pay attention to even distribution of stone per layer, in order to compact the layer evenly and provide uniform bearing capacity. 

Embankment filling with the material from the stone cutting is to be performed in the last two layers next to the elevation of stone material grade. 

For embankment filling with the stone cutting, the use of stone, coarseness up to 20 cm is allowed. 

Each compacted layer of the filling is to be surveyed, and the next layer is to be placed only if the previous one showed good results. Control of the material testing will be performed for each material, i.e. at each change of the material. Monitoring the compatibility survey will be performed on each 4000 m3 of the constructed embankment. Testing spots will be distributed evenly, so that the whole surface area is included in the testing.
Quality control of embankment material is to be performed by:

· sampling

· determining soil moisture

· determining bulk density of soil

· determining granulometric composition of soil

· determining yield and flattening limits

· determining combustible soil materials

· determining optimum water content

· determining California bearing ratio

Criterion for evaluating suitability of application of embankment filling material

For the track sections where the filling is performed over previously treated and compacted subsoil, clay-free sand can be used, as well as the material which satisfies the following criteria: 

· max. bulk density, determined by the laboratory standard Proctor compaction test Gmax > 1600 KG/m3
· optimum moisture in accordance with the standard Proctor compaction test, Wopt < 20%

· yield limit WI < 40%

· plasticity index Ip < 20%

· material moisture is to be close to optimum moisture, i.e. to provide the required quality during the compacting

· non-uniformity degree of granulometric composition U>9

· organic ingredients content < 6%

· laboratory defined California bearing ratio CBR > 4% at degree of compacting Sz = 100 % as related to standard Proctor compaction test.

1.2.13 Control of the treated and compacted embankment layer 

Control of the treated and compacted embankment layer is performed by defining the degree of compacting (for cohesive and non-cohesive soil) or modulus of compressibility (for non-cohesive soil) on each 50 m by means of:

· sampling

· determining soil moisture

· determining bulk density of soil 

· determining the modulus of compressibility by circular plate

1.2.14 Criterion for evaluation of placing quality 

Having in mind the type of material, survey will be performed wherever possible, by means of bulk weight, with the following required degrees of compacting:

For embankment layers up to 2 m in height, measured from elevation level of the road surface- 100% from max. laboratory compaction obtained by standard Proctor compaction test. 

For embankment layers higher than 2 m measured from elevation level of the road surface- 95% from max. laboratory compaction obtained by standard Proctor compaction test. 

In case the testing of embankment layer compaction is carried out by circular plate, Contractor is in obligation to provide, free of charge, a counterweight heavier than 5 t for the testing procedure. This type of test requires min. value of compressibility modulus of Ms = 25 KN/cm2 for sandy embankments and Ms = 30-40 KN/cm2 for sandy- gravel embankments or embankments made of soil-stone combination. Individual values of the required compressibility modulus and their limit values will be defined by field soil mechanics laboratory based on soil mechanical properties of materials and percentage of stone material for embankment construction. 

If the material for embankment construction contains higher percentage of moisture than optimum, the spread layer should be dried until the optimum moisture is reached and then compacted. 

If the moisture of spread material is less than optimum, the Contractor is to carry out the material wetting until the optimum moisture is reached. Compensation for wetting is not paid separately, but is included in the item unit price. Contractor will pay for the expenses of repeated tests in case the results are not satisfactory. 

1.2.15 Criterion for evenness evaluation 

Completed embankment is to have designed slopes with even and planed gradients. Accuracy of widths and elevations is to be 5 cm. Width and slopes are to be measured after non-compacted layer is removed from the slope, which is not paid separately, but is already included in the price of completed embankment. 

Embankments which are carried out wider than planned, by Investor’s mistake, will not be calculated. 

1.2.16 Calculation of works 

After the entire construction is completed, payment will be performed per m3 of compacted embankment, as in accordance with the Final construction design, measured per profiles, regardless of the type of material which is approved for embankment construction, and previously accepted by Supervisor, in the following way: 

· mechanical spreading

material of IV category

· manual spreading


material of V category 

1.2.17 Treatment of road surface grade

Description:

This item includes finishing works on the contact layer, thickness d=30 cm, between earth base and pavement structure. As for the embankments, this is the last layer at embankment construction, whereas at cuts this is the layer of 30 cm thickness below the excavation elevation. Grade treatment includes fine planning by designed elevations and additional compression until the desired degree of compacting is reached. Prior to grade construction, Contractor is in obligation to provide the necessary certificates of compliance which will prove materials’ fitness for use. 
1.2.18 Previous testing of materials for grade 

Previous testing defines if the material for the finishing layer of the cut or embankment on grade elevation is in accordance with the design requirements. 

Contractor is to pay for the previous tests which are proved by: 

· sampling

· determining soil moisture

· determining specific gravity of soil 

· determining bulk density of soil

· determining granulometric composition of soil

· determining yield and plasticity limits 

· determining optimum water content

· determining California bearing ratio CBR

1.2.19 Placement quality control 

Control of treated and compacted grade is carried out by defining the degree of compacting (for cohesive and non-cohesive materials) or compressibility modulus (for non-cohesive materials) on each 50 m by:

· sampling

· determining granulometric composition of soil

· determining yield and rolling limits 

· determining optimum water content

· determining California bearing ratio CBR

· determining the compressibility modulus by circular plate 

Moisture of the placed material W within the limits of + 2% related to the optimum defined by modified Proctor compaction test. 

Degree of compacting for cohesive materials is min. 100% from maximum laboratory compaction and in accordance with the standard Proctor compaction test, with 

E = 0, 6 MN/m3 go/gmax = 100%.

For sandy materials, minimum compressibility modulus of Mo = 25 KN/cm2
For gravel and mixed cohesive materials with more than 20% of stone material, compressibility modulus is Ms = 30-50 KN/cm2, having in mind that field soil mechanics laboratory will, within the given limits, define the minimum value for each individual case, depending on the material features and the percentage of included stone material.

Plasticity index of Ip < 20% for earth materials, and Ip < 6 % for sandy- gravel materials.

Yield limit of WI < 40% for earth materials, and WI < 20% for sandy-gravel materials.

Control testing is performed on each 50 m or 400 m2 of completed grade. Contractor will pay for the expenses of repeated tests in case the results are not satisfactory. Additionally, the Contractor will provide adequate counterweight for bearing capacity test which is performed by circular plate. 
1.2.20 Technology of works execution 
During the grade construction, the Contractor is to apply minimum the following mechanical equipment: 

· motor grader for spreading and slope staking

· water tanker for material wetting

· compacting equipment (self-propelled padfoot drum, vibratory compactor, static roller, pneumatic roller) for finishing works

· possibly rotavator for obtaining uniform moisture

During the works, as well as after the treatment, undisturbed runoff for surface water is to be provided to avoid water logging. 

If, due to increased moisture, it is impossible to reach the required compacting, the grade is to be dried or the finishing layer is to be replaced by more adequate material. Contractor will implement grade protection and care at his own expense.

After the grade is constructed, it has to be accepted by the Supervisor. 

1.2.21 Calculation and payment

Calculation and payment is performed per m2 of treated and accepted grade, for: 

· mechanical planning

· manual planning.
1.2.22 Mechanical and manual digging for culvert foundation, supporting walls, drainage ditches, channels and manholes

Mechanical and manual digging of foundations and ditches up to 2 m of depth, materials of I and II category is always performed by means of strutting the ditch in order to secure stability of the excavation and safety of workers. Digging is performed in accordance with the designed dimensions and elevations. Elevations of foundation bottom can be changed by the Supervisor, in case that bearing soil is shallower or deeper than the designed elevation. 

Supervisor accepts the foundations and inserts the information in construction site diary and measurement book. 

Contractor has the right to object to the funding manner which is defined by the Project or the Supervisor. The Investor shall make the final decision related to such an objection. 

Water elevation in the foundation and excavation material categorization will be defined by the Supervisor, in the presence of the Contractor. Additionally, the Contractor is in obligation to file objections related to the categorization and water in written form to the Supervisor, so that the final decision related to validity of such objections can be made. 

Surplus of the excavated material, if usable, can be built in the embankment i.e. surplus is to be transported to the dump, the location of which will be designated by the Investor. 

Parts which are excavated wider than necessary, by Contractor’s mistake or the flanks of foundation pit and drainage ditches which are caved in will not be calculated. 

During the excavation in ditches deeper than 2 m, stronger strutting is to be carried out, and during the manual excavation a scaffold for dumping the excavated material is to be placed. 

Payment is performed per m3 of appropriate excavation, material of I and II category, along with ditch strutting and material removing. 

Addition fo excavation frm 4 to 6 m

Addition for excavation in material of II category

Addition for excavation in material of IV and V category

Addition for excavation in material of VI and VII category

Addition for excavation with water pumping.

In case the ditch is filled with excavated soil, it is to be performed in layers of D = 25 cm with Ms = 25 KN/cm.

1.2.23 Spreading humus in layer of 20 cm thickness with rough planning

The item includes finishing treatment of all free surfaces in the cnstruction area. Designed surfaced of the embankment, cuts and side cuts are to be boasted (ripped) parallel to the track base, up to 20 cm in depth. Resoiling is to be carried out on each 1,0-1,5 m, starting from the slope bottom toward the top or by spreading at flatter surfaces. It is preferable that resoiling is carried out during the rainy days for better connection with the slope and faster and easier landscaping. In case humus is dry, perform the wetting during the resoiling procedure. 

Calculation and payment are performed per m2 spread and accepted humus. 

1.2.24 Construction of blanket course form natural gravel material with procurement

Description:

This is the lower layer of pavement structure and is directly over the grade. Its purpose is to bear and transfer traffic load to the pavement grade, provide protection from the frost and permanent stability of the structure. Thickness of built in and compacted layer is defined by the Project, depending on bearing capacity of the soil (CBR on grade) and traffic load. 

1.2.25 Material quality control

Material quality control is performed by:

· sampling, natural aggregate and stone

· testing the stone compressive strength

· determining the quantity of water absorbed by natural stone

· determining the frost resistance of stone 

· testing the stone and stone aggregate’s resistance to wear, by means of Los Angeles method 

· determining dilapidated grains in coarse aggregate

· defining the shape and form of stone aggregate grain surface 

· testing the form of stone aggregate grain 

· determining granulometric composition, and in accordance with point 5- determining the particles of 0,02 mm by means of hydrometer (or by JUS B.B8.036)

· determining the aggregate particles which pass through the strainer, opening 

0,02 mm, 1,5.52 content of clay and sludge components

· determining bulk weight and water absorption of aggregates

· determining specific gravity of stone aggregate 

· determining moisture

· determining optimum water content 

· determining California bearing ratio 

Testing will be performed for each change of material. 

1.2.26 Criterion for sub-base material quality evaluation 

Natural gravel for sub-base has to be composed of grains which fulfill the following requirements:

Physical- mechanical stone features

· mean hardness – in dry state  - min. 12.000

· on pressure (N/cm2) – in water logged state  - min. 12.000

· grinding abrasion by Bohme (cm3/50cm2) - max. 22.000

· impact crushing- tretorn (% mass)  - max.22.000

· water absorption (% mass) - max. 1.00

· frost resistance- resistant (on 25 cycles)

(Frost resistance stone, if the decrease of mean compressive strength after frosting is up to 25% as related to mean compressive strength in dry state)

Stone may be of eruptive, sediment or metamorphic origin without harmful minerals. 

1.2.27 Procurement and placing of curbs 18/24

Procure and place gray curbs, dimensions 18/24, concrete MB 40 on concrete bedding of MB 20. Concrete curbs are to be constructed by compression by vibration with special treatment of visible surface. 

Deliver the curbs on the construction site and place them on concrete bedding, which is on compacted blanket course. 

Placing the curbs is to be performed in accordance with the given project item, as well as in accordance with the given elevations.  Concrete works are to be performed in accordance with legally valid regulations and standards for concrete and reinforced concrete. Curb joints are to be 10 mm in width and to be filled with cement plaster, scale 1:3. Visible surfaces of the joints are to be pointed. 

Payment is performed per 1m of placed curbs, including material procurement. 

Calculated per 1 m.

1.2.28 Concrete and reinforced concrete works

General description:

All concrete and reinforced concrete works are to be performed in accordance with the regulations on technical measures and conditions for concrete and reinforced concrete, as well as in accordance with Technical conditions for concrete and reinforced concrete works. Concrete type is defined for each project item; therefore the Contractor is to follow all the instructions. Required concrete type is proved by taking test samples and performing tests at Construction Material Testing Institute. Cube tests are taken in the presence of Supervisor. 

The Contractor shall pay for the expenses of the above stated. In case of carrying out structure load tests, because the required concrete type was not reached, the Contractor would pay the expenses regardless of the test results. If the test loads are performed on Contractor’s request and if the results of the tests were satisfactory, the Contractor will pay the expenses only in case the results were negative. In case of positive results, the Investor will pay for the costs. In case that, on specific works, the placed concrete is on lower level than planned by structural analysis which does not influence the object stability, thus performed works are not to be demolished, but the agreed price will be reduced, in proportion with the reduction of concrete type. 

Concrete mixing and placement is, by rule, performed mechanically. Contractor is in obligation to submit evidence on quality of material for cement, water and aggregates. Stone aggregate is to be clean without organic components or sludge (allowed 2% of the total weight). In case the sludge percentage is higher, the aggregate is to be monitored. If the structural analysis is changed due to changed load, the Contractor is in obligation to carry out the works in accordance with the changed structural analysis and the details, without the right to increase unit price. 

Calculation is performed in accordance with the constructed quantities and prices stated in the estimated bill of quantities. 

The price includes all works, material (form – plywood, concrete and reinforcing), equipment, transport, support, all social compensations and expenses, care and wetting of the concrete. 

At construction of supporting and other walls from fair-faced concrete, the form is to be smooth and profiled as described in the Project, the pores are to be adequately filled to avoid damaging the concrete surface during the removal of the form. Quality of concrete, works and pervibration are to be first class, to provide that the surfaces of the finished concrete elements are smooth and without deepening. 

The form is to be removed carefully to avoid damaging the surfaces and edges of the walls. 

Concrete works cannot commence without prior examination and acceptance of the reinforcing by the Supervisor. During the concrete works, the workers are not to step over the reinforcing or move it after the concrete is poured over the reinforcement. Make breaks during the concrete works only on places where the regulations allow so. Continue concrete works after the cleaning and roughening. 

Concrete works are to be performed mechanically. Reinforcement is to be covered in concrete which is to fill the space between the iron and the form. During the concrete works stability of the legging and supporters is to be controlled. Pay special attention to gravel grading in concrete. Concrete segregation is to be prevented by means of tremie for depths more than 1 m or by remixing the mixture. 

Contractor is to fill deepening in concrete, if any, i.e. to plaster the concrete upon Supervisor’s approval, without the right to compensation. Plain concrete is to be compressed in layers of 15 cm, and reinforced concrete is to be compressed by means of vibrators and compressors. If, during the construction of the footing, underground waters appear, concrete is to be tested for any components which may be harmful for the concrete. 

For construction of concrete and reinforced concrete supporting walls which are higher than 150 cm, PVC foundation drain holes are to be included- pipes diameter D=110 mm to be placed on height H = 30-40 cm from the footing, horizontal distance B=150-200 cm, with the aim of collecting underground water, if any. 
1.2.29 BNS base – 22 d = 6 cm.

After the completion of blanket course, which is to have the thickness and regular profile, accuracy of +1 cm, as defined in the Project and recorded in the Minutes, base is to be constructed from BNS-22 d = 6 cm in compacted state. 

Use mineral material (stone flour, gravel-sandy material and chippings) and bitumen for mixing BNS-22. Stone flour has to comply with the JUS U.B9.045 standard.

Stone aggregates are to be satisfactory as related to:

· granulometric composition, JUS U.B9.021

· wear by Los Angeles 

· adhesion

· percentage of uncoatedness of total grain surface, max. 20%

· resistance to frost  by sodium sulfate, loss after 5 cycles

· water absorption max. 1,2%

· content of grains where the biggest and smallest dimension are in ratio 3:1 max. 20%

· clay ball content in individual fraction max. 0,25 %.

Bitumen BIT-60 or BIT-90 can be used as binder.

Optimum quantity of bitumen is to be determined. 

Required bodies by „Marshall“are to be satisfactory as related to the following features: 

· stability on 60 C min 6 KN

· stiffness on 60 C min 2,2 KN/mm

· void percentage 4.9%

Calculated per 1 m2.

1.2.30 Road surface AB – 11 d = 4 cm

After finishing BNS-22, road surface from asphalt concrete AB-11, d=6 cm in compacted state will be made. Surface of bitumen gravel is to be dry and clean. Prior to pouring the asphalt mixture, spray the bitumen roadbase by bitumen binder in the amount which will not have harmful effects on the overlay (approximately 0,2 kg/m2)

Use mineral material (stone flour, sand and chippings) and bitumen for mixing AB-11. Stone flour has to comply with the JUS B.B3.045 standard.

Natural or crushed sand can be used for this purpose. If the sand contains fillers more than 5%, examine the equivalent sand, which must have more than 70% of the mass for natural, i.e. 60% for crushed sand. Eruptive crushed sand or natural sand which contains more than 10% of the mass is not to be used. Clay balls in the sand are not to be more than 0,5% of the mass, organic impurity content is not to be higher than 0,3 % of the mass JUS B.B8.039. The used chippings for crushed sand and asphalt concrete production can have wear by Los Angeles max. 22%

(Eruptive origin sand) max. 25%

(Carbonate origin stone) where the stone for production of TG chippings is to be satisfactory as related to the following features:

· mean compressive strength – min 140 MPa

· water absorption – max. 0,75%

· grinding abrasion – max. 18 cm3/cm2
· frost resistance- resistant 

Chippings are to satisfy the following:

· adhesion and heat resistance

· frost resistance

· water absorption 

· grain content in fractions

· dilapidated grains up to 3%

· weak grain mass, max. 0,5% of the mass

· clay balls in individual fraction

Bitumen BIT 60 or BIT 90 can be used as binder and its quality has to comply with the requirements.

Granulometric composition of stone mixture is to satisfy the following:

Asphalt mixture is to be designed prior to works commencement and perform all the necessary testing in accordance with technical specifications for construction of roadbase from bitumen based material, JUS U.B4.014.

Prior to pouring the asphalt layer, shaft and gulley lids are to be leveled in accordance with their heights and positions. Mixing of asphalt mixture is to be performed mechanically. Mineral material fractions are to be and bitumen are to be accurately measured and all mineral grains are to be equally coated by bitumen. 

Temperature of bitumen in the tank and the temperature of asphalt mixture at entering from the mixer are to be:

For BIT 60 .....185

For BIT 90 .....175

Asphalt mixture is to be transported by vehicles which are clean, and the hopper is to be sprayed in order to prevent asphalt mixture form gluing to the hopper walls. During the transport, asphalt mixture is to be covered and thus protected from wetting, cold and impurities. 

Temperature of asphalt mixture at the place of pouring is to be:

For BIT 60 ........140o C

For BIT 90 ........130o C

Asphalt mixture is to be poured at favorable weather conditions (base temperature min +5oC, no strong wind)

Compacting is to be performed by rollers which have a device for watering the drum surface. The choice of roller and the manner of rolling has to provide asphalt layer compactness of 98% and void share in pavement sample of 2-6,5. Construction joints are to have even compactness and surface layout. If the works are stopped, the edges of the poured layer are to be cut vertically by entire layer thickness, and after the continuance of the works, the cut surface is to be evenly coated by binder in order to provide a good joining of previously poured and new layer. 

Allowed departures for the finished layer:

· as for evenness measured by 4m leveling rule, allowed departure is max. 6 mm

· as for the elevation level, departure of the surface is max. +5 mm

· as for the crossfall, maximum of +0,4%

All quality controls (previous, current, control) are to be carried out in accordance with the Project.  

Payment will be carried out for the completed works per 1 m2 of the placed mass. 

Calculated per 1 m2.

Volume of works

	No
	Name of works
	Unit
	Quantity

	A 
	Civil Works
	 
	 


	A1
	PRELIMINARY WORKS 
	
	quantity

	A1.1
	Geodetic marking and track transfer in-situ and constant monitoring of level baselines during the works. Total works are calculated per track meter. 
	m
	7720,0

	A1.2
	Procurement and placing vertical signs informing about the road construction.
	pc
	1

	A1.3
	Placing temporary objects for the purpose of construction site organization. All included. 
	pc
	1

	A2
	EARTHWORKS
	
	

	A2.1
	Mechanical bulk excavation of soil III– IV category in order to widen the existing road pavement. Excavated soil is to be dumped on the closest available space and planned. This item includes mechanical excavation of soil of III– IV category for obtaining space for vehicle passing place in accordance with the construction attached with the Project. Excavated soil is to be dumped on the closest available place and leveled. Calculated per cubic meter of excavation in autochthon state.  
	m³
	   11.920,80 

	A2.2
	Mechanical excavation of soil of III – IV category for channels, cross section: 40 x 30 x 40 cm, all in accordance with project detail. After the excavation, perform manual excavation of slopes- channel edges as well as channel bottom. Dump the excavated soil on the closest available place and level it. Calculated per meter of the completed channel. 
	m
	     7.479,00 

	A2.3
	Mechanical removal of vegetation and trees, as well as slide sloping in side cuts in slope given in cross section of the road. Excavated soil and vegetation are to be dumped on the closest available place and plan it. Calculated per square meter of slide or slope.
	m²
	     1.200,00 

	A2.4
	Manual- final treatment of side cut slope and treatment of banquette (joint of side cut slope and channel). Calculated per square meter of the slope. 
	m²
	   42.079,25 

	A2.5
	Construction of drainage, parallel to the centre line, on places with a small quantity of underground water. Price includes: instead of channel depth h = 40 cm which is defined in item 3, deepen the channel for 30 cm, plan it and fill with crushed stone, coarseness 30 – 50 mm, all in accordance with the project detail. All works (excavation, loading, soil transport and construction) are calculated per meter of constructed drainage. 
	m
	        350,00 

	A2.6
	Levelling- planning the road pavement width in accordance with project elevations, accuracy plus- minus 2 cm. After the levelling- planning, perform compression by means of vibrating roller until reaching compatibility degree of: Ms = 40 – 50 MPa which is to be proved by certificates of compliance. Calculated per square meter.

	m²
	   32.974,79 

	A3
	ROAD BED 
	
	

	
	 Construction of reinforced concrete pipe culvers in accordance with the project defined detail. Perform the works in accordance with the given description: 
mechanical soil excavation for culvert ditch, loading and transport of soil, placing concrete MB – 25 below the pipes, procurement and instalment of reinforced concrete pipe culverts, construction of concrete end walls and front wall MB – 25, construction of reinforced concrete wall on pipe culvert outlet. Foundations and walls are reinforced by mesh reinforcement Q – 188 (foundations in lower zone, while walls are reinforced in both zones). On segment : 0 + 014,20 remove the existing culvert and install reinforced concrete pipe Ø 500 mm instead, all in accordance with the given description and project detail. On segment : 4 + 412,00 construct inlet- outlet of the part of the existing reinforced concrete culvert Ø 800 mm all in accordance with the detail given in the project. On segment: 3 + 971,00 replace the existing concrete pipe culvert Ø 300 mm and install concrete pipes, diameter Ø500 mm instead.
On segments: 1+125,58 m and 1+504,77 m  install a manhole on inlet and concrete wall on the outlet of the existing pipe culvert Ø 500 mm.
	
	   

	A3.1
	Mechanical excavation of soil of III – IV category for culvert ditch, foundation of stiffening wall, as well as for culvert inlet. 
	
	

	A3.1.1
	        CULVERT Ø 500 mm     quantity 41
	
	

	
	culvert ditch 0,65 x 6,00 x 1,20x 41 
	m³
	        191,88 

	
	inlet manhole   1,30 x 1,30 x 1,40 x43
	m³
	        101,74 

	
	wall foundation 0,40 x 0,80 x 2,15 x 43 =  30
	m³
	          29,58 

	A3.1.2
	        CULVERT Ø 1000 mm    
	
	

	
	culvert inlet ( 1,75 + 2,20 x 2 ) 0,50 x 0,40 x 1 = 1,20
	m³
	           1,20 

	
	stiffening wall   0,50 x 0,85 x 2,75 x 1  

	m³
	           1,20 

	
	culvert ditch  1,50 x 6,00 x 1,50  = 13,50

	m³
	          13,50 

	A3.1.3
	 CULVERT Ø 800 mm    existing
	
	

	
	foundations :
           -    0,50 x 0,80 x 2,70 
          - 0,50 x 0,40 ( 2,50 + 2,30 x 2 ) 

	     m³
	           4,00 

	A3.1.4
	CULVERT Ø 1000 mm (double) segment 5+034,00
	
	

	
	foundations :
           - 0,50 x 0,80 x 3,98
          - 0,50 x 0,40 ( 3,23 + 2,30 x 2 ) 
	m³
	           4,60 

	
	culvert ditch 2,60 x 6,00 x 1,50 
	m³
	          23,40 

	A3.1.5
	CULVERT Ø 1000 mm  segment 7 + 719,95 
	
	

	
	wall foundations
         0,80 x 0,80 x 23
         0,50 x 0,40 ( 2,50 + 2,30 x 2 )
	m³
	          16,50 

	A3.2
	Concrete works on inlet- outlet of the culvert by concrete MB – 25 in accordance with the detail. Price includes: form, concrete and reinforcement.
	
	

	A3.2.1
	        CULVERT Ø 500 mm     
	
	

	
	  0,40 + 0,30 ) / 2 x 2,15 x 2,45 x 43     
	m³
	          79,27 

	
	( 1,05 x 2 + 0,65 x 2 ) 1,20 x 0,20 x 43 
	m³
	          35,08 

	
	1,05 x 1,05 x 0,20 x 43                  
	m³
	           9,48 

	A3.2.2
	 CULVERT Ø 800 mm    
	
	

	
	( 0,50 + 0,30 ) /2 x 2,50 x 2,70  =   2,70
	m³
	           2,70 

	
	 0,50 x 0,40 ( 2,50 + 2,30 x 2 ) = 10,35
	m³
	          10,35 

	
	 1,50 x 2,10 x 0,25                    =   0,78
	m³
	           0,78 

	
	 ( 2,10 + 1,20 ) /2 x 2 x 0,25       =   0,82
	m³
	           0,82 

	A3.2.3
	CULVERT Ø 1000 mm segment 7 + 719,95 
	
	

	
	   0,80 x 0,80 x 2,50                         = 1,60
	m³
	           1,60 

	
	    ( 0,50 + 0,30 ) /2 x 2,744 x 2,99     = 3,27
	m³
	           3,27 

	
	   2,34 x 1,74 x 0,25                         = 1,01
	m³
	           1,01 

	
	 ( 2,34 + 1,20 ) /2 x 2,20 x 2 x 0,25 = 1,95
	m³
	           1,95 

	A3.2.4
	SUPPORTING WALL BY THE CULVERT  
	
	

	
	       0,80 x 0,80 x 20                      
	m³
	          12,80 

	
	   ( 0,50 + 0,30 ) /2 x 1,60 x 20         


	m³
	          12,80 

	A3.2.5
	CULVERT : O 1000 ( DOUBLE)
	
	

	
	( 0,50 + 0,30 ) /2 x 2,99 x 3,98       
	m³
	           4,76 

	
	 0,50 x 0,40 ( 3,23 + 2,30 x 2 )     
	m³
	           2,97 

	
	2,34 x 2,48 x 0,25                         
	m³
	           1,45 

	
	  ( 2,34 + 1,20 ) /2 x 2,30 x 2 x 0,25   
	m³
	           2,03 

	A3.2.6
	CULVERT 1000 mm (HIGHWAY SEGMENT: 4 + 117,00 )
	
	

	
	( 0,50 + 0,30 ) /2 x 2,74 x 2,99        = 3,27
	m³
	           3,27 

	
	       2,34 x 1,74 x 0,25                          = 1,01
	m³
	           1,01 

	
	     ( 2,34 + 1,20 ) /2 x 2,20 x 2 x 0,25  = 1,95       
	m³
	           1,95 

	
	total:
	m³
	        189,35 

	A3.3
	Procurement, transport and instalment of reinforced concrete pipes. Price includes base concrete. 
	
	

	
	        Ø 500 mm     6 x 41 
	m
	        246,00 

	
	       Ø   800 mm ( PIPES EXIST )
	
	

	
	     Ø 1000 mm ( PIPES EXIST) SEGMENT: 7 + 719,95
	
	

	
	     Ø 1000 mm ( double culvert ) 6x2
	m
	          12,00 

	A3.4
	Construction of embankment from road base, grading: 0 – 32 mm, crushed material if possible. Embankment is constructed in layers of 20 – 30 cm which are compressed by vibrating roller until reaching compatibility of: Ms = 50 MPa- to be proved by certificate of compliance. Calculated per cubic meter in compressed state.                                                                          
	m³
	     2.234,13 


Construction of road base grading: 0 – 32 mm thickness: d = 15 cm  calculated in compressed state. Base is to be levelled by grader, then compressed by vibrating roller until reaching compatibility degree of: Ms = 50 MPa which is to be proved by certificate of compliance. Calculated per cubic meter of road base in compressed state.                       

	
	m³
	     5.172,37 
	

	A4
	SUPERSTRUCTURE
	
	

	A4.1
	Procurement, transport and placement of asphalt road base BNS – 22 thickness: d = 6 cm  calculated in compressed state. All works are calculated per square meter of placed asphalt.                                                                          
	m²
	   23.710,85 

	A4.2
	Procurement, transport and placement of asphalt road surface ABS – 11 thickness: d = 4 cm calculated in compressed state. All works are calculated per square meter of placed asphalt.                                                                             
                     
	m²
	   23.710,85 
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