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TECHNICAL SPECIFICATIONS

2. TECHNICAL DESCRIPTION OF WORKS 

2.1. TECHNICAL REPORT 

Local road Bajmok- border crossing via Hungary, is the road which connecting Bajmok and a part of the region with border crossing via Hungary. The local road in the past 18 years reconstructed in several times and at different parts. The total lenghth forseen for recovery works is 6000m. The width of the road is 6,00m with variable cross slope .
The cross fall of the reconsrtucted road has to be min 2%. On the section of chainage 0+000,00 (P0) till 1+000,00 (P20) will be double fall, and from chainage 1+000,00(P20) till the end of the section will be with single fall of 2%.
The basis for the design is a geodetic survey prepared by Planning Institute of City of Subotica, on the basis of which is defined the alignment  with the elements of vertical curves shown in longitudinal profiles.

The beginning and the end of the route is marked on the ground with sticks.On the axis of the pavement , is on every 500 meters set a stick as a control of hights on these profiles.

The average thickness of asphalt concrete on the entire length of the route from 6.0 km is 10.0cm in two layers.The rehabilitation of the road consists of making a leveling layer of asphalt concrete AB8 which improves the existing elements of the pavement, and the transition from the current  cross-fall to single-drop of 2%.After the completition of the leveling layer, the pavement is sheeting with finishing layer of asphalt cocrete AB 8, with thickness  d =7 cm in rolled condition.

After making the final layer of asphalt concrete, along the edge of the pavement  will be made a new one , over the existing shoulder from earthen materials from borrow pits.
After the work complition- the subborb will get an improved local road on which the trafic will be reached the max. speed of 80 km/h and medium trafic load.
This design for road recovery works contains the road and trafic signalisation, which will be dashed central lines b=0,15m.
The design comprises: -  the Site Plan 




 -  the Longitudinal Profiles 




 - the Cross-sections




  - the Textual Part




  - the Bill of Quantities. 

Designer in charge: 

Nikola I. Vasiljevic, civil engineer 

2.2.  TECHNICAL DESCRIPTION OF THE EXECUTION OF WORKS 

1. CONSTRUCTION OF WEARING LAYER FROM  ASPHALT  CONCRETE

The wearing layer from asphalt concrete is part of the pavement structure made of the mixture of crushed rock, rock flour and bitumen for pavements.  According to the rated size  of grains, it is divided into AB4, AB8, AB11, AB16 and AB22. The pavement from this design is sized for medium traffic load and  a d=4cm thick AB11 shall be applied. The „Technical Condition for Making Asphalt Concrete” of the SRPS  U.E4.014 standard shall be applied. 

According to the granulometric composition of the rock mixture, asphalt concretes are classified as: 

- AB4 – AB16: Wearing layer with wider limits in granulometric composition of the rock mixture

- AB11 and AB16: Wearing layer with narrower limits in granulometric composition of the rock mixture. 

The mineral mixture comprises fine rock grains, sand, rock flour and bitumen. Rock flour is a rock material with grain sizes less than 0.71mm, which fully complies with SRPS B.B3.045 standard. Rock flour made of rock material contating mostly carbonate is used for the production of asphalt concrete. The rock flour shall fully comply with SRPS B B3.45 and point 6.1.1. of the SRPS U.E4.014 standards. The sand for making asphalt concrete shalll be crushed rock material. The granulometric composition of the sand shall comply with the conditions set by SRPS U.E4.014, Tables 3,  4 and 5. Crushed rock material (fine rock) is made by crushing rock mass stone material. The fraction of the crushed rock aggregate shall comply with all conditions given in points 7, 8,9 and 10 of SRPS U.E4.014. 

The features of the rock for the production of crushed rock material shall fully comply with all criteria given in Table no. 7 of the SRPS  U.E4.014. 

All types of bitumen for pavements according to table 11 of the SRPS U.E4.014 are used as binders for the production of asphalt concrete. Depending on the composition of the mineral mixture, the quantity of the binder is about 5-6% of bitumen. The bitumen for pavement shall fully comply with the conditions set in SRPS U.M3.010 standard. The quantity of the bitumen in asphalt mixture shall be so adjusted that the necessary filling of pores and the coating of the rock skeleton by a sufficiently thick layer of bitumen are achieved. The composition of the mixture is defined by preliminarz testing and trial mixture at commissioning the asphalt base. Mixing of the asphalt mixture for asphalt concrete shall be made by machines so that the accurate measuring of mineral aggreagte fractions, of binder quantity and fully even coating of mineral grains are ensured. The data about the physical and mechanical fetures of the produced asphalt mixture are to be obtained through testing laboratory test samples made of the mixture itself.  Asphalt mixture test sample shall be prepared according to Marshall procedure and SRPS U.M8.090 standard (stability according to Marshall minimum 8KN). The physical and mechanical features of the asphalt mixture shall meet the conditions set in Table 15 of the SRPS  U.E4.014 standard. The physical and mechanical features of the layer tested on test samples taken from the layer shall meet all conditions set in Table 16 of the SRPS  U.E4.014 standard. 

The trucks for asphalt mass transport shall be clean and the asphalt mass shall be covered. The temperature for incorporating the asphalt mass for asphalt concrete shall be 130 o C at least. The mass shall be incorporated by favourite weather conditions only. The asphalt mass for asphalt concrete shall be applied on clean and prepared  bed from BNS, which has been previously accepted by the Engineer and which is fully in accordance with points 11-12.5 of the SRPS U.E4.014 standard. Incorporation shall be made by machines, bearing in mind to prevent the occurrence of segregation. Exceptionally, in locations which may not be accessed by machines, incorporation can be made manually. Longitudinal and cross joints  shall show even compactness and surface image. Compacting shall be made by rollers so selected that they provide the  prescribed compactness of the asphalt layer. Rolling shall be made from the edge of the pavement to its centre, and at single pavements, from lower towards to upper edge. Roller paces shall overlap.  Layer profiles and evennes shall be constantly checked during incorporation. 

Beyond the preliminary material and trial mixture quality check, an ongoing quality control and checking of incorporated asphalt concrete quality shall also be made. Ongoing control checks shall be made by the Contractor in his own laboratory or outsources at his cost, and shall include: 

- ongoing control check of the material according to point 13.2.1 of the SRPS U.E4.014 standard, 

- ongoint control check of the asphalt mixture production according to point 13.2.2 of the SRPS  U.E4.014 standard. 

The control check of the incorporated binder layer quality shall be made by the Employer or his supervising body, through laboratory testing. 

The control check of the incorporated asphalt concrete includes the testing of samples taken from the asphalt concrete in place fully in accordance with point 13.3.3 of the SRPS  U.E4.014 standard. Quality conditions for the incorporate asphalt layer are: 


- surface compactness ............................................ min. 98%, and 


- cavity in surface...................................................... max. 6%. 

The compactness of the asphalt concrete in place shall be obtained as a quantity of the achieved volumetric mass of the surface in place and the volumetric mass of the Marshall test tube , obtained from hot asphalt mass at incorporating at the same place. 

Surface evenness and deviance from the profile shall be determinde prior to commissioning the road for public traffic. Deviance in view of asphalt concrete layer evenness shall be max. 6 mm. Deviance from the required profile shall not exceed ±0.4% fully in accordance with point 9 of the SRPS U.E4.014 standard. 


This item shall be computed per square meter of the upper incorporated layer in place. 

The price shall include all costs of material supply, production and incorporation of asphalt mass, transport, equipping, preliminary and control checks and all other costs necessary for the execution of works. Exceptionally, in cases of levelling the existing pavement surfaces during the reconstruction of surfaces for traffic, computing may be made per tons and  cubic meters of the incorporated mass respectively. 

3. SHOULDER STABILIZING WITH BROKEN STONE OF 0-31,5 mm LAYER THICKNESS 


The works include the procurement, transport, spreading and compaction of crushed stone of 0-31,5 mm. The works may begin only after the supervisiory body accepted the lower, supporting roadbase layer. Grained, stoney material is spread on the planned lower supporting layer in a thickness defined by the design. The material for this roadbase layer shall meet SRPS U.E9.022 standards and its grain size distribution shall be according to Tabel 1 type F. The required minimum compaction modul is Me= 70 MN/cm2 . The material shall be compliant with the frost resistiance conditions. In view of quality, the compressive strength and the resistance of the material to atmospheric forces should not crush into smaller pieces under the forces of the compaction machine, traffic load and frost, because it would increase its susceptibility to frost forces. 


Spreading and planning of the spreaded material shall be made mechanically by appropriate machines. Compression shall be made mechanically by appropriate means up to the adequate compaction with wetting up to the optimum moisture. Upon compacting all lazers, the upper surface of the roadbase shall be levelled with road roller to the designed level with ±1 cm accuracy. The evenness of the executed layer shall be controlled by 4 m long levelling rod. The acceptance of the upper roadbase shall be made by the supervisory body prior to the next stage of the execution of works, while the contractor shall provide all quality attests of the  built-in material, likewise the results of compactness tests made by an authorised laboratory and shall eliminate all possible deficiencies at his own costs. 


The costing of all executed works shall be made per m3 of the built-in upper layer from crushed stone for the overall work, material, procurement and  transport and control testings. 

5. MECHANICAL SCALPING OF THE SHEET-ASPHALT LAYER 


In sections, where the road surface enters into an intersecion or in sections, where the finished level is raised in relation to the existing road surface  or in sections of rut, the asphalt shall be scalped in layers up to average depth according to the Bill of Quantities. In section where the finished level is raised, scalping and roughing shall be made to obtaine a more qualitative joint between the existing road surface and the new asphalt layer. Scalped material is to be deposited to location defined by the design or ordered by the supervisiory body. 


The costing of the executed works is to be made per square meters of the scalped surface including the deposition of the scalped material. 

6. MAKING OF THE SHOULDER – EMBANKMENT FROM BORROWED EARTH 


The shoulder – embankment from borrowed soild shall be made in accordance with the design. The works include spreading, fine planning, wetting and compacting of the material according to the levels given in the design. The required compactness according to Proctor compaction test is to be 100%. The material built in should meet the conditions for the texture of earth materials built in the embankments, i.e. it mustn’t contain organic ingredients, which could change their mechanical and physical characteristics after some time. 


Costing per m3 of the executed embankment in compacted status according to the levels from the design. 
7. PAINTING OF HORIZONTAL TRAFFIC SIGNALISATION 

The horizontal traffic signalisation works shall be executed according to the quantities from the Priced Bill of Quantities. The technology of execution and other characteristics of the painting are prescribed by SRPS Z.S2,240 standard.  Marking of longitudinal lines shall be made according to SRPS U.S4.222 and 224, according to SRPS U.S4,225 to 228 for cross line, and pursuant to SRPS U.S4,226 to 230 for figures. 

This item shall be computed per square meter of the painted surface, and the price shall include  on-site scaling, pavement cleaning and painting. 

Designer in charge: 

Nikola I. Vasiljevic, civil engineer
GENERAL CONDITIONS OF BUILDING
1. Working Area and Safety 
The following general rules shall be observed: 
· Regarding that the works shall be executed on a public space, in line with the accepted time of building, approved schedule and machines and equipment at disposal, the Contractor shall develop the design of site arrangement, which shall serve as a basis for the notification of works. 
· During the execution of works, the Contractor shall, under any weather condition, and at each time of the day and night, provide the prescribed signalisation of the site. 
· The Contractor shall provide sufficient quantities of clean, potable water both for the execution of the works and for the supporting facilities. 
· Only the material and equipment  needed for the execution of the contracted works shall be placed on the building site.
· Such material shall be stowed and used in a manner, which shall not threaten the traffic, public area buildings, or residents’ houses in the street. 
· The Contractor shall minimize pollution and road and other public place usurpation on and around the building site.  Trees and other vegetation shall not be removed, except in a case of absolute necessity for the execution of works. 
· The Contractor shall enable undisturbed access to buildings and property neighbouring the building site throughout the duration of the Contract. 
· All temporarily erected facilities by the Contractor, likewise their arrangement, shall be in line with the valid laws and regulations. 
· The Contractor shall install and maintain in an appropriate state the adequate fire-prevention devices on the building site and in all premises with high level of risk from fire.  Such places shall be fenced and marked and, if needed, equipped with special fire-prevention devices. 
The Contractor shall undertake all necessary measures to prevent any damage of the buildings at the site or of the buildings close to the building site.  In that sense, the Contractor shall provide and keep a file of photo-documentation on the previous state of all buildings at the site and within 20 m from the site. 

2.
The Use of the Building Site 
The Contractor shall limit his activities within the site and avoid disturbing other spaces, except in the case of internal agreements with the owner or user on permitting to do so.  The Contractor shall be held accountable for any unauthorised through-pass, likewise damage caused by that, and for any possible claim for such damages. 
In his operations, the Contractor shall not block the roads and accesses to other buildings, remove existing fences or hamper the drainage of rainwater.  If these happen, the Contractor shall immediately remove the created blockade and eliminate possible damages thereof. 
3.
Quality Control of Works 
In view of the quality of the works and accuracy of details, the Contractor is obliged to meet the requirements set in the respective technical documents.  The Contractor shall, at his own cost, introduce a quality control system and ensure an experienced and professional staff, likewise the transport, instruments and equipment necessary for the appropriate supervision and positive check of the works at any time. 
4. Health, Safety and Accidents 
The Contractor shall follow and observe all prescribed standards relating to fire-prevention, safety at work, hygiene and technical conditions set forth by the Law on Fire Prevention (RS Official Gazette no.  11/09, Law on Safety and Health at Work (RS Official Gazette no.  101/05) and the by-laws thereof, and also by the Regulations on Safety at Work during the Execution of Construction Works (RS Official Gazette no.  53/97).
5. Making the Photo-Documentation 
For the needs of executing the works the Contractor shall make and deliver the Engineer two sets of photo-documentation: 
-photos of all facilities (public and private) on the building site and within 20 meters from the building site (footways, accesses to houses, drainage canals, public buildings, private buildings, trees, installations etc.) The aim of this documentation is to prove the existing status of facilities prior to the beginning of construction.  It shall be used as evidence that during the construction works the existing facilities were not damaged, or that some of the existing facilities, after the building of the road, have been brought to a status, which is equal or better than the previous one.  The photo-documentation comprises digital photos marked with numbers and description, entered on the site plan of the road from the design documents. 
-Photo documents documenting the achieved level of the works execution and quality. 
The photo documents comprise digital photos and the designation thereof is entered in the works diary. 
During the execution of works, the Contractor shall keep all the necessary documents on building, namely:  construction dairy, construction books and book of inspections.  The Contractor shall keep the construction dairy and the book of inspections in accordance with the Regulations on the Content and Method of Keeping Books of Inspections and Construction Dairy (RS Official Gazette no. 105/03).  After the guarantee term expired, the Contractor shall hand over the building documents to the Employer. 
The Contractor shall prepare all possible certificates on the quality of the material and other test certificates, likewise other necessary documents. 
The Contractor shall hand over to the Employer all prepared documents together with other guarantees and instructions for the installed equipment. 
6. Final Cleaning 
Upon the completion of works, the Contractor shall clean all locations, where works have been executed and remove all temporary facilities, plants and waste.  
The whole area, where works have been executed, shall be clean and provide basic conditions for work, and all that shall be approved by the authorized representative of the Employer. 
4. BILL OF QUANTITIES OF WORK

	
	DESCRIPTION OF WORK
	UNIT
	QUANTITY
	PRICE (RSD)
	TOTAL (RSD)

	1.
	Preparation of wear layer of asphalt concrete AB8 d=7cm in rolled state. Calculation per m²
	m²
	36,171.00
	
	

	2.
	Making of a trimming layer from asphalt concrete AB8. Calculation per m³
	m³
	1,449.50
	
	

	3.
	Stabilization of gravel curb 0-31,5mm, d=30 cm. Position includes earth excavation and transport to STD 1 km and installation of gravel layer. Calculation per m² of stabilized curb.
	m²
	990.00
	
	

	4.
	Protective layer of stabilized curb (over gravel to height of existing road) layer made from asphalt concrete AB 8 average thickness d=5cm in rolled state. Calculation per m²
	m²
	990.00
	
	

	5.
	Machine scraping of asphalt concrete layer to 5cm of thickness for needs of coating the road with new layer of asphalt and transport up to 5km .
	m²
	300.00
	
	

	6.
	Making curb from soil from borrow pits with transport to 5km. Calculation per m³. 690,5+240,0=880,5
	m³
	880.50
	
	

	7.
	Painting of central line in white, line width b=15 cm. Calculation per m¹
	m¹
	6,000.00
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