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TECHNICAL REPORT
INTRODUCTION

Roma settlement Mala Guba is located at the south edge of the city of Prokuplje, where the Stražavačka River joins the Toplica River. For years the settlement has been exposed to flooding from both rivers due to unregulated river bed. River bed regulation would solve the issue of flooding permanently.

The Toplica and Stražavačka rivers are regulated at sections upstream from Mala Guba settlement and upstream from the bridges across both rivers. Their high waters threaten terrains up to about 235 MASL, causing great problems for Mala Guba settlement located at the mouth of Stražavačka River.

High waters occur in March when the entire area is under snowmelt drainage basin, while minimum flow is in September after the warmest summer months. 

Due to a high threat of flooding, the project foresees watercourse regulation for both rivers at the location of Mala Guba settlement:
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Stražavačka river – from the existing point of regulation to the point where the Stražavačka river flows into the Toplica river, L=167 m approx. length;

· Toplica river – downstream from the existing point of regulation, L=221 m approx. length.

Figure 1: Mala Guba settlement in Prokuplje
1.2. PRESENT CONDITIONS

1.2.1. Present conditions of the Toplica River

The Toplica River is a left tributary of the South Morava, with mouth at Doljevac. The basin is symmetrical, rectangular in shape and reaches the slopes of Kopaonik near Jastrebac, Sokolovica, Vidojevica and a number of smaller mountains. Total surface area of the river basin is 2180 m² with annual average bed sediment level of 695 mm. The section of the Toplica river up to Prokuplje covers a drainage area of ​​1774 m² with average bed sediment level of 710 mm.

Over time, the Toplica river low waters have dropped, while high waters are pronounced, as a result of deforestation in a large part of the basin.

The Toplica river is regulated upstream from the bridge at Dobrička street according to the 1979 projects by Jugoprojekt and the project for regulation of the Toplica river upstream from the railway bridge in Dragoljuba Rakića street to the bridge in the city in Boška Jugovića street (responsible designer GDP "Južna Morava" Niš, 2005.
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Figure 2: Toplica River regulated waterbed
Downstream from the bridge in Dobrička Street, the Toplica River is not regulated, causing great problems for the inhabitants of the Mala Guba settlement. The riverbed is considerably neglected, the bottom of the riverbed fluctuates, and banks are unstable. Bank levels are uneven. This section of the Toplica River is marked by uncontrolled waste disposal.
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Figure 3: Unregulated section of the Toplica River at the location of Mala Guba settlement
1.2.2. Present conditions of the Stražavačka River

The Stražavačka River is a torrential river and a left tributary of the Toplica River, forming the mouth in the immediate vicinity of the Mala Guba settlement in Prokuplje. The lower section and part of the mid-section affects the east and the north-east part of the city, and the city’s further expansion is going in exactly that direction.

The name Stražavačka River is a local name, and it originates in the upper and lower Straževa, the villages through which it flows.

Basin total area is 25.9 km², the length of the stream is 12 km, and the shape of the plain is elongated. The entire basin is in the municipality of Prokuplje. The basin is formed on the south slopes of the Veliki Jastrebac Mountain, and the general direction of flow is north-south. The slopes are slightly wavy, predominantly under arable land, with a small area under forests, in the highest, starting point of the basin

The Stražavačka river sediment runoff in a form of fine drift sand is transported down the watercourse.

The torrential flow crosses the road Nis – Prokuplje, which is bridged by a concrete bridge of tolerant flow profile, so a complete regulation can be carried out.

Natural drop of the lower river course is 1%, which is a small drop, and corresponds to a river and not torrential flow. 
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Image 4: Regulated riverbed section of the Stražavačka River
The Stražavačka river is regulated upstream from the bridge leading to Mala Guba settlement in line with the main and detailed design for the regulation of the lower course of the Stražavačka river, left tributary of the Toplica river, responsible designer VO “Јužna Morava“ Niš, OOUR „Erozijа“, 1974 and in line with the main and detailed design for the regulation of the Stražavačka river from km 0+814.00 to km 2+138.00”, responsible designer RVO “Јužna Morava“ OOUR „Erozijа“ Niš, 1980.
For safety, economic and esthetic reasons, flood relief channels were designed. Peak flow profile of the regulation is shaped to receive a flow with a 100-year recurrence interval.
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Image 5: Unregulated section of the Stražavačka River
The Stražavačka River is not regulated downstream from the bridge towards the Mala Guba settlement, which leads to constant flooding. The riverbed is significantly neglected, the bottom fluctuates and banks are unstable. Bank levels are uneven. This section of the Stražavačka River is marked by uncontrolled waste disposal.

1.3. DESIGN DATA

The following was used as design data:


1.3.1. Survey maps
Geodetic situation of the Toplica and Stražavačka rivers in scale Р=1:1000. 


1.3.2. Hydrological data
Values of typical high water flows are given in the Amendment to location requirements no. 350-73/2015-05 (of 12 April 2017) and are as follows:

high water of a 100-year recurrence interval Q1%= 698 m3/s,

high water of a 50-year recurrence interval Q2%= 579 m3/s,

median multi-year discharge Qср= 10 m3/s.


1.3.3. Existing technical and planning documents
Technical documentation for the regulation of the Toplica and Stražavačka rivers at this location and its adjacent zone includes:

· “The main and detailed design for the regulation of the Toplica river” from the train bridge to the bridge at Boška Jugovića street, km 0+000.00 to km 1+444.00, (relative markers)“ responsible designer BDP  “Јužna Morava“ Niš, 2005;

· “The main and detailed design for the regulation of the lower course of the Stražavačka river, left tributary of the Toplica river”, responsible designer VO “Јužna Morava“ Niš, OOUR “Erozijа“, 1974;

· “The main and detailed design for the regulation of the Stražavačka river from km 0+814.00 to km 2+138.00”, responsible designer RVO “Јužna Morava“ OOUR “Erozijа“ Niš, 1980; 

· “Amendment to the main and detailed design for the regulation of the Stražavačka river from km 0+814.00 to km 1+417.00“, responsible designer RVO “Јužna Morava“ OOUR “Erozijа“ Niš, 1988;

Planning documents include Detailed regulation plan for Mala Guba informal Roma settlement in Prokuplje (“Official Gazette of Prokuplje Municipality“, no. 13/2013).


1.3.4. Location requirements
Amendments to location requirements number 350-73/2015-05 of 12 April 2017, issued by Municipal administration of Prokuplje municipality.

1.4. TECHNICAL SOLUTION

1.4.1. The Toplica river
The route of the regulated riverbed is guided by the route adopted by planning documents. Total length of the regulated section is 222.65 m, from profile no. 11 (marker km 0+898.49) to profile no. 19 (marker km 1+121.16). The riverbed route curves in the radius of R = 375 m and is consistent with the regulation works performed at the Toplica river. Inclination of the bottom of the regulated riverbed is constant along the entire section, J = 2.50 ‰. Regulated riverbed is shaped to receive a flow with a 100-year recurrence interval Q1%= 698 m3/s with a 40 cm clearance up to the embankment crown. The double riverbed cross-section profile has the following characteristics:

· width of the trapezoidal minor riverbed bmin= 20.0 m;

· height of the minor riverbed hmin= 2.0 m;

· slope inclination of the minor riverbed 1:m=1:1.5;

· inundation width binun= 5.75 m;

· embankment height hnas= 3.20 m;

· embankment slope inclination 1:m=1:2;

· embankment crown width bkn= 2.50 m.

Minor riverbed bottom and slopes are covered with stone cladding in cement mortar, thickness dobl=50 cm on a gravel and sand buffer layer, thickness dtamp=20 cm. Minor riverbed bottom has 1% inclination towards the axis of the cross-section. Slope covers rest on feet, dimensions b x h = 1,0 x 1.2 m2. Minor riverbed bank is covered by final cladding, dimension b x h = 0.50 x 0.50 m2. Inundations, embankment slopes (inner and outer) and embankment crown are covered with topsoil and grass. Stabilization sills are made of stone in cement mortar, dimensions b x h = 1.50 x 1.2 m directly on filter sand-gravel layer, thickness dtamp=20 cm. Sills are placed at the following marker points:

· km 0+898.49, profile no. 37 – downstream end of the regulated section, riverbed stone cladding,

· km 1+020.25, profile no. 15 – downstream from the confluence of the Stražavačka river,

· km 1+049.04, profile no. 16 – upstream the Stražavačka river,

· km 1+121.16, profile no. 120 – upstream regulation end, riverbed stone cladding.

Sills at both most extreme ends serve as outflow and inflow structures.

At the point of inflow of the Stražavačka River, the embankment slope is covered by stone 35 cm thick. The height of the cladding reaches the embankment crown level and fits into the cladding of the riverbed.

Embankment level and high water level with a 100-year recurrence interval Q1%, at the far downstream profile of the regulation, are higher than the adjacent ground surface, so it is necessary to remove the left-bank embankment in order to form a cell that is protected from flooding. This will prevent the backwater of the Toplica River from flooding Mala Guba. Road – street 2 is envisaged in the subject area which will form a cell. Levelling height of this road is minimum 237.00 MASN.

According to the requirements of the competent water management company, riverbed clean-up involving removal of deposits and vegetation is planned downstream from the riverbed regulation of the Toplica River to the railway bridge. Riverbed clean-up on the downstream section, under normal flow regime (which is the case here) has positive effects in terms of lowering the levels of high waters. Removal of vegetation and deposits from the riverbed reduces the resistance ratio and consequently the water levels.

The above works are shown in graphical documents.

1.4.2. The Stražavačka river
The route of the regulated riverbed is guided by the route adopted by planning documents. Total length of the regulated section is 116.72 m, from profile no. 2 (kilometer marker km 0 +035.96) to profile no. 7 (kilometer marker km 0+152.68). The riverbed route curves in the radius of R = 700 m. Slope of the regulated riverbed is constant along the entire route J = 1.0 %. Regulated riverbed profile is shaped to receive a flow with a 100-year recurrence interval Q1%= 40 m3/s. 
Characteristics of the cross-section profile of the regulated riverbed are:

· width of the trapezoidal minor riverbed b = 3.0 m;

· height of the minor riverbed h = variable (guided by the height of the embankment crown at the point of inflow into the Toplica river);

· minor riverbed gradients (slope) 1:m=1:1.

Riverbank height and riverbed level of the Stražavačka River are guided by a 100-year flood flow rate of the Toplica River (recipient). The Stražavačka river flows into the Toplica river between profiles 6 (km 0+154.75) and 7 (0+183.53). Bank level at the point of inflow is 236.70 m. Hydraulics calculations show that a slowdown of the Toplica river high waters is manifested along the entire regulated section of the Stražavačka River.

At the downstream end, the Stražavačka River is cascading into the Toplica River, and the difference between bottom levels of the two rivers at the inflow point is 0.72 m.

Regulated riverbed is covered at the bottom and slopes by stone in cement mortar with thickness of dobl=35 cm directly on filter gravel layer dtamp=15 cm. Slope covers rest on feet b x h = 0.80 x 0.80 m2. Finishing cover b x h = 0.50 x 0.50 m2 is placed on the bank. Cover is placed at height of the bank level because the 1:1 gradient is unstable without cover. Stabilization sills are made of stone in cement mortar, dimensions b x h = 1.0 x 0.80 m directly on filter gravel layer dtamp=15 cm. Sills are placed at the following marker points:

· km 0+053.16 – inflow in the Toplica river,

· km 0+152.68, profile no. 7 – upstream regulation end, riverbed covering.



Sill at the far upstream end serves as an inlet structure.



The above works are shown in graphical documentation.
2. TECHNICAL CONDITIONS FOR THE EXECUTION OF WORKS
a. Purpose of technical conditions
The purpose of technical conditions is to ensure quality performance of works in line with technical regulations and standards. The Contractor is obliged to strictly adhere to these conditions and to perform all works that are the subject of this contract in accordance with technical conditions, technical report, attached drawings, priced bill of quantities.

In addition to the aforementioned, the technical conditions regulate the method for measuring and monitoring the completed works. For that reason, the bidders are obliged to include all costs stipulated by the technical conditions in all unit prices.

b. Content of technical conditions
Technical conditions are prepared for all work items covered by this project. In the event provisions of the existing technical conditions cannot be applied to any unforeseen works, due to their specificity, the designer will amend the technical conditions as necessary.
The works envisaged by the Main design include:
· construction of intake point for torrential waters to regulated riverbed;
· torrential flow riverbed regulation;
· construction of (consolidation) belts;
· construction of cascades;
· construction of outflow point.
The text below provides general and special technical conditions with the elements of work technology, and some details will be given in the estimated bill of quantities.
ц. General technical conditions
  1.
The following Serbian regulations and standards shall be relevant for all works:

For backfilling: SRPS U.C.5 020

For stone:  SRPS B.B.8 044


                 SRPS B.B.8 001


                 SRPS B.B.8 013
For concrete: Rulebook of technical norms for concrete and reinforced concrete (Official Gazette of SFRY 11/87)
   2. 
Technical conditions for the performance of works are applicable conditions for the performance of works on hydro-technical facilities.

   3. 
The Contractor must comply with all occupational health and safety regulations.
   4. 
Property-legal relations are not subject of this project, and all property-legal issues shall be resolved by the investor.
  5. 
The Contractor shall take over the construction site on the day of possession of the construction site. The investor shall give possession to the Contractor after settling property-legal relations with owners of the land included in the regulation works belt, including temporary expropriation of a part of the land necessary for the execution of works.
   6. 
During the execution of works the Contractor is obliged to use the areas under expropriation. The Contractor shall be liable for any damage caused by exceeding the marked expropriation area.
   7. 
Transportation of materials shall be carried out by the Contractor on roads which must be kept accessible for the entire time of use by the Contractor, and after completion of works roads must be left in at least the same condition as before the commencement of the works.
   8. 
The Contractor is obliged to give a guarantee period of three years from the date of receipt of works for all works. Within that period, the Contractor is obliged to remove any defects due to poor execution of works.
   9. 
The Contractor is obliged to review the technical documentation before commencement of works and to give remarks.
 10. 
Works on the facility shall be performed completely according to the revised design, priced bill of quantities as agreed, and general technical conditions. Complete design with bill of quantities and all necessary drawings and details are an integral part of the priced bill of quantities.
 11. 
If the technical study is not complete or is an inaccurate, the Contractor is obligated to promptly seek update thereof, as well as all necessary interpretations. Any eventual necessary demolition of the already performed works, resulting from failure to review the study, shall be borne by the Contractor, without the right to compensation of costs or extension of the facility completion deadline.
 12. 
The Contractor shall resolve any misunderstandings concerning the design with the consent of the designer and the engineer.
 13. 
Unit prices for all work items in the priced bill of quantities are Contractor’s sale prices and they include:
· All necessary preparation and final works include quality and fully completed works.
· All expenditures for the execution of works, such as: labor, material with waste, tools, formworks and scaffolds, installation costs, transport, overheads, social contributions, as well as all other expenditures according to applicable regulations for price structure.
· The Contractor is obliged to submit to the engineer a sample for approval of all materials, semi-finished products and finished parts to be used in these works, or to perform a systematic testing and submit relevant evidence to the engineer. All costs of tests shall be borne by the Contractor. Material which does not meet the technical requirements, regulations and standards shall not be installed, and the Contractor shall remove it from the construction site at own expense.
  14. 
Based on the design given, the Contractor shall prepare appropriate schedule of the execution of works, as well as a plan of execution of works, which will be submitted to the investor and the engineer for approval.
  15. 
During the construction, the Contractor shall maintain proper technical documentation on the execution of the works. This documentation must be in accordance with the regulations for maintaining technical documentation at the site and must be certified by the engineer.

 16. 
The Contractor shall perform works according to engineer’s instructions, without which no changes can be made, nor any significant work stages carried out.

 17. 
Prior to the commencement of works, the Contractor shall take over survey markers and shall be responsible for them. All survey markers must be checked before commencement of works and approved by the engineer.

 18. 
Prior to the commencement of works, the Contractor shall record cross-sectional profiles of the regulated riverbed, embankments and other constructions. All discrepancies must be certified by the engineer.

 19. 
The Contractor shall mark cross-sectional profiles in a clear and understandable manner, so as to avoid errors in the execution of works. The Contractor shall be responsible for all errors caused by incorrect marking of the route.

 20. 
The calculation of works is performed according to the recorded cross sections of completed works, based on measurements entered in the construction log book and confirmed by the engineer and the Contractor.

 21. 
Borrow pit locations shall be used based on investor’s decision.

 22. 
Borrow pits shall be used based on engineer’s approval.
 23. 
Site clearance shall consist of cutting and removing trees and bushes and mud removal, and shall be performed only along the regulation riverbed route, embankments and other constructions.
 24. 
Considering that the quality of works depends on weather conditions during the execution of works, the Contractor shall constantly monitor weather conditions under which works are performed. The construction site must be duly protected from adverse weather conditions. Any damage caused by such conditions shall borne by the Contractor.

 25. 
The Contractor shall keep and preserve all executed works until handover of the facility and for that purpose must have necessary insurance as instructed by the engineer, which is included in the unit price and shall not be paid separately.

 26. 
Acceptance of executed works is performed by the engineer. Acceptance of final works is carried out in the manner prescribed by the regulations on acceptance of works. Any temporary acceptance of works is recorded in the construction log.

27. 
During the final acceptance of the works, a detailed overview of the completed works is carried out, as well as a review of the construction documentation that was maintained during construction.
 28. 
During the final acceptance of works all the defects (if any) must be indicated as well as the deadline for their removal.

29. 
The final acceptance of works is carried out by a commission.
д. Changing technical conditions
Generally, technical conditions cannot be altered. The designer will alter the technical conditions only in exceptional and necessary cases, with the prior consent of the Investor.

TECHNICAL CONDITIONS FOR THE EXECUTION OF CERTAIN WORK ITEMS 

This part of the report lists the technical conditions for all work items of specified works.

2.1.1 PREPARATION WORKS
2.1.1.1 Site establishment
Access to facilities, borrow pits and other temporary facilities, and excavations performed by the Contractor for the purpose of site establishment shall not be considered individually in these conditions, and the Contractor is fully responsible for these works. The Contractor shall obtain the permission from the authorities for these works and plan and perform these works in such a way so as to meet the following conditions:
· that there are no negative effects on the existing or future permanent structures in the area of ​​these works,
· that the stability of the ground where the construction of new facilities is planned is not threatened,
· that excavated material is deposited only on surfaces approved by the engineer.
Despite the approval of the execution of works, the engineer is entitled to set additional conditions, which will provide the aforementioned requirements and according to which the Contractor will be obliged to modify and adapt work methods.
Notwithstanding the above conditions, according to which the Contractor must obtain approval of the work plan, distribution of mechanization, etc. only the Contractor is responsible for the method of work, quality performance of works, completion of work within the agreed deadlines, as well as for the safety and protective measures that must be taken during the execution of works.

2.1.1.2 Setting out and recording existing conditions

Based on the main design and the existing geodetic documentation which was used for the preparation of civil guide drawings, the Contractor shall mark the route of the regulated flow, the embankment, the belt of the expropriation, as well as the transversal profiles for billing, prior to the commencement of works. Billing profiles shall be set up at locations specified in the project, and at locations where the gap between profiles is greater than 50 m at shorter distances. Markers should be clearly visible and easily identifiable on the route, allowing easy orientation. It is also necessary to perform geodetic security of these points.
The Contractor shall record transversal profiles prior to the commencement of works and report to the engineer any discrepancies with the profiles from the main design, which should be noted in the construction log.
In the event it is determined that there are significant differences in the quantities of required works, the Contractor shall adapt the design structures to the conditions on the ground, and according to drawings obtained from the engineer. Payment calculation shall be made according to the actual quantities of the executed works.
Works related to route marking and recording of transversal profiles shall be performed by the contractor within the contracted works and shall not be billed separately. The Contractor shall be responsible for accurate and correct marking and location of works. The supervision of these works shall be performed by the investor’s supervisory service, and this control shall not relieve the contractor of the responsibility for accurate marking of works. The supervisory service may also perform geodetic control, and will inform the Contractor in a timely manner about the date and time of geodetic control, so the Contractor may be able to ensure work conditions, additional work force and necessary hand tools and materials.
2.1.2 Earthworks
2.1.2.1 Excavation
а) General provisions
Excavation means excavation, loading, transportation to a landfill or place designated by the engineer, unloading and landfill arrangement. Excavation shall be performed according to the lines, slopes and dimensions given in the main design or according to slope lines and dimensions approved or ordered by the Engineer. Excavation beyond lines will not be recognized for payment except for “approved excavation”. The Contractor shall submit excavation plan to the Engineer in writing at least 30 days prior to the beginning of the excavation, showing the sequence and methods of excavation at subject locations. The Engineer shall approve or reject the plan of the Contractor in writing, in whole or in part, within 10 days after receiving the excavation plan. In the event of rejection of the plan, the Contractor shall submit a new excavation plan. No excavation can begin unless the said plan is approved and signed by the Engineer. Billing of the excavation shall be done according to unit prices for 1 m3 given in the priced bill of quantities.
б) Approved excavation beyond lines 
Approved excavation beyond lines shall mean such excavation which, in the opinion of the Engineer, is the inevitable result of poor materials and not due to negligence of the Contractor. For the approved excavation, special measurement of quantities of shall be carried out, taking into account unstable material that did not break off and had to be removed mechanically or manually during clean up.
The contractor shall be entitled to payment for quantities located outside the theoretical excavation lines given in the drawings or outside the excavation lines issued by the Engineer, according to special rates given in the priced bill of quantities. These prices include the costs of loading, transporting and disposal of materials. The Contractor shall promptly forward to the Engineer request for payment for excavations beyond lines due to break off and collapse of materials, and the Engineer will determine the causes and decide whether the excavation can be approved or not. Only the Engineer shall be competent to decide on the causes. Any other excavation beyond the theoretical lines given in drawings or by the Engineer, except for the approved excavations beyond lines, shall not be paid separately.
в) Landfills
Material not suitable for installation or excess excavation will be disposed. Disposal of excavated material shall be carried out on areas determined or approved by the Engineer.
Upon completion of works, or on the cessation of the need for temporary disposal of excavated materials, the Contractor shall remove all remaining materials to permanent landfill sites, and shall bring the location used as temporary landfills to its original state, or arrange it as determined by the Engineer.
Disposal of material shall be carried out in a way that allows drainage from the landfills. Landfill slopes and landfills as a whole must be stable.
Landfill arrangement shall not be paid separately and is considered to be included in unit prices for excavations.
г) Deviation, tolerance, and quality of executed works
Finished surfaces must match the designs. Permissible deviations from the designed dimensions for mechanical works are +/- 10 cm. Permissible deviations in fine planning are +/- 3 cm.
д) Excavation of foundations of transverse structures and bank walls
Excavation of trenches for the foundation of bulkheads, inlet structures, and bank walls is performed mechanically, with manual adjustment to the design measures. The billing is done according to the unit price per m3 in the priced bill of quantities.

2.1.2.2 Terrain filling
This project foresees only the filling behind the structures (bulkheads, bank walls, etc.). In parts of the course where the riverbed correction is performed by filling, it is necessary to provide a connection with the existing terrain. Tamping of the material shall be performed using rollers or hand-held machines. 
Filling shall be performed according to dimensions given in the corresponding design drawings or according to changes made by Engineer during the execution, with possible consultations with the designer, to allow adaptation of the structures to the conditions on the ground or more rational construction. In the event there are deviations outside specified tolerances the Contractor shall make repairs to fit the exact dimensions at own expense.

2.1.3 Technical conditions for the execution of concrete works
2.1.3.1 General section
a. General provisions
This part of the technical conditions shall apply to concrete and reinforced concrete works or structures and includes selection, preparation and handling of materials that form concrete components as well as mixing, transportation, installation, protection and care of concrete. The Contractor shall perform all concrete and reinforced concrete works or constructions according to the given designs, regulations and these technical conditions.
b. Standards
The quality of concrete and its components must meet the requirements of the following technical regulations and standards:
a) 
Rulebook on Technical Measures and Conditions for Concrete and Reinforced Concrete (hereinafter: PBAB),
b) 
Serbian standards (hereinafter SRPS). The Contractors shall obtain and keep at site a copy of all standards specified in these technical conditions.
c. Testing of concrete and its components
The Contractor shall carry out all initial and subsequent control testing of concrete and its components defined by these technical conditions. For this purpose, the Contractor shall build a concrete testing lab at the construction site and equip it with all necessary devices, instruments and inventory necessary for testing concrete in the manner and scope as required by the conditions. For the purpose of testing of concrete and its components, the Contractor may engage other professional organizations registered for this type of activity. The selection shall be performed by the Contractor with the consent of the Engineer.

d. Concrete works log
For the duration of concrete works, the Contractor shall keep a concrete works log.

The concrete works log shall include the following:
  a) 
Information on cement delivery to the site, specifically: name of the cement producer, cement amount and date of delivery to the site, and cement storage location.
  b) 
Information on deliveries of concrete additives
  c) 
Results of all preliminary and control testing of concrete, its components and additives
  d) 
Information on the temperature of air, water, cement, aggregates and concrete 
  e) 
Information on start and end time of concreting of individual facilities and on time of setting or removal of formwork
  f) 
Instructions and remarks by the Engineer. The Contractor shall deliver a copy of the concrete works log to the Engineer.
Costs of preliminary and control tests of concrete and its components and additives, performed whether on site or any other professional organization, shall not be paid to the Contractor separately, and these will be included in unit prices of m3 offered in the priced bill of quantities.
2.1.3.2 Cement
 1. General provisions
Cement must comply with the provisions of articles 21-24 and 177 of the PBAB. Normal Portland cement PC - 350 will be used for the preparation of all types of concrete. If it is proven that there is an alkali-silica reaction in concrete, low alkaline cement will be used. It is not allowed to use different types of cement or the same type of cement produced by different produces in the same concrete element.

Transport and storage of cement shall be carried out in accordance with the provisions of SRPS B.C1.012 and PBAB Article 177. The cement must correspond to the required quality prescribed by the Serbian standards for Portland cement. Quality conditions for the cement produced from Portland cement clinker are laid down in the provisions of SRPS B.L.011. Each delivery of cement must be stored and marked for identification and control. The Contractor shall submit to the Engineer manufacturer's attestations for each cement delivery, which will contain the results of cement testing at the plant, which must meet the quality prescribed by SRPS B.L.011. Attestations must cover each 100 tons produced. In addition to the quality of cement, the producer shall also perform cement control tests. Each day concrete works are performed on site, the following control testing shall be carried out:

a) Standard consistency control SRPS-B.C8-023.

b) Testing of binding beginning and end SRPS-B.C.023.

c) Volume consistency testing SRPS-B.C.28.023. In case of negative results of these tests, the following test control shall be performed:

d) Bulk density SRPS-B.C-023

e) Fineness SRPS-B.C.8.023

f) Pressure strength SRPS-B.C.8022

g) Bending tensile strength SRPS-B.C.8.022

If the results of control tests show that cement possesses the required quality, the Engineer shall allow the use of the tested delivery of cement. Otherwise, such cement shall be discarded and the Contractor shall replace the discarded quantity with the adequate cement at own expense, without any right to compensation. Any amount of cement stored in the warehouse for a period exceeding 3 months, this quantity shall be re-tested, regardless of the fact that it has already been tested after being transported to the site. The Contractor  include the procurement, transport to the construction site, storage, as well as all works related to cement manipulation to the offered unit prices of concrete in the priced bill of quantities.

2.1.3.3 Aggregate
Aggregate used for the preparation of concrete must be sufficiently sturdy and stable and must not contain soil and organic compounds or other admixtures for concrete above the permissible. Petrographic composition of the aggregate must show no presence of minerals that could affect the cement hardening process or the stability of its volume. Prior to the Engineer’s approval that the aggregate can be used (whether from a borrow pit or at the separation), the Contractor shall perform all preliminary tests to select the quality of the aggregate and the amount available in the borrow pit (if a natural aggregate is used). The quality of concrete aggregates must be in accordance with the provisions of articles 6-20 and 178-180 PBAB, and in particular attention is drawn to the following:

a) the quantity of mica in the composition of the aggregate (grain size up to 8 mm) must not exceed 1% of the aggregate weight
b) small aggregate must not contain small particles of less than 0.09 mm in excess of 5%.
c) aggregate must not contain small particles of less than 0.02 mm in excess of 5%.
d) aggregate maximum grain size, depending on structure, may be 40 mm or 80 mm.
The aggregates of different fractions shall be used for the preparation of concrete. The aggregate fractions are:
· for small aggregate 0 - 4 mm, 4 - 8 mm
· for large aggregate 8 - 20 mm, 20 - 40 mm, 40 - 80 mm.
The granulometric composition of the aggregate mixture shall be determined by the Contractor based on the preliminary testing of the concrete. In order to determine whether the natural aggregates (gravel and sand) meet the conditions prescribed for use, it is necessary to carry out tests in the manner prescribed by the following Serbian and ASTM standards:
· SRPS - B.B0.009 - aggregate sampling
· SRPS - B.B8.030 – determining bulk density of compacted aggregate
· SRPS - B.B8.034 – determining light particles in the aggregate
· SRPS - B.B8.035 – determining surface moisture of the aggregate
· SRPS - B.B8.036 – determining amount of particles in the aggregate penetrating the sieve 0.090 mm
· SRPS - B.B8.038 – determining clay clusters in aggregates
· SRPS - B.B8.039 - sand testing for construction purposes – approximate concentration of organic pollutants (colorimetric method)
· SRPS - B.B8.040 – send testing for organic matter
· SRPS - B.B8.044 – testing the stability of natural aggregates using sodium sulphate 
· SRPS - B.B8.047 - definition of the shape and appearance of the aggregate surface
· SRPS - B.B8.048 – testing the shape of grains of stone aggregates
· SRPS - B.М8.020 – testing granulation of the aggregate used in concrete
· SRPS - M.МS.021 – specific weight and water absorption of small aggregate 
The alkaline reactivity test is carried out according to the following ASTM standards:
· АSТM - C289 - 66 – test method for potential alkali-silica reactivity of aggregates (chemical method).
· АSТM - C227 - 69 – test method of potential alkali reactivity of cement-aggregate combinations.
During works, the Contractor shall perform regular testing or control testing at the request of the Engineer, of aggregates at the site, specifically:
a. Aggregate moisture content
b. Mud content in the aggregate
c. Aggregate purity in terms of organic material
d. Content of fine particles in the aggregate (less than 0.09 mm)
e. Content of surface particles in the aggregate (of less than 0.02 mm)
f. Granulometric composition of individual fractions
g. Content of amorphous silicon in the aggregate
h. Content of mica in the aggregate
Control testing of the aggregate surface moisture content, in particular its small fractions, should be determined at least once every 8 hours or more often, if necessary. Other control tests of the aggregate, listed under b, c, d, e, f, g, and h should be performed regularly, or at the request of the Engineer, or at least once a week. Samples of aggregates for control tests shall be taken from the bunker at the cement mixer, or from a place designated by the Engineer.
2.1.3.4 Water
Water used for the preparation and curing of concrete must be clean, without any organic or inorganic matter that could affect the curing process. The quality of the water for the preparation of concrete must correspond to the provisions of articles 25-27 of PBAB. The contractor shall perform necessary water quality testing and the Engineer shall, based on results, give approval for the use of the tested water.
During the works, the Contractor shall regularly conduct control testing, specifically:
а) Testing hydrogen indicator (pH)
б) Testing sulfate content (СО4)
в) Testing chlorine content (Cl)
2.1.3.5 Scaffolding and formwork
Scaffolding and formwork must comply with the provisions of Articles 195-198 of PBAB. The Contractor must build formwork and scaffolds using materials and technology foreseen prior to performing concrete works, and the Engineer must approve the scaffolding and formwork. Prior to placing concrete the formwork must be wetted with water or coated with some other preparation  in order to facilitate its removal and prevent damage to the concrete surface, and joints must be tightly connected in order to prevent the mortar from leaking from the concrete.
Formwork removal is performed only after the concrete reaches adequate strength, so that the removal of formwork does not cause cracking or other damage to the concrete. Costs of materials and water needed for formwork or scaffolding will be covered by unit prices for 1 m3 of concrete given in the priced bill of quantities.
2.1.3.6 Preparation for the installation of concrete
Installation of concrete may not start before the Engineer receives the formwork and surfaces to which the concrete will be laid and gives approval for the beginning of works. If the surface to which the concrete is applied is touching water, the flow must be stopped and water must be directed away from the place of concreting using pipes. The concrete site must be dry. Protection of concrete will be performed during concreting and later until the concrete is hardened, the running water must not damage the concrete surface. The basic surface on the loose material at which the concrete is placed must be free of all impurities (fine stones, soil, dust, etc.). If gravel is used on the footing surface, it must be well-leveled with accuracy of +/- 2 cm of thickness, according to the design. Construction joint surfaces must be properly cleaned by hammer-picking or sanding and washed with high pressure water or air. When the construction joint is prepared in the manner described above, concrete placing may begin, after the approval by the Engineer. Processing of the construction joint is not paid separately, and all the work will be covered by unit prices for 1 m3 of concrete.
2.1.3.7 Transport and installation of concrete
Special attention must be paid to the transport and installation of concrete. A general requirement for the concrete is that it must arrive to the place of installation in the same condition as when it came out of the mixer and it must be suitable for installation before it starts to bond. In order to fulfill this requirement, the mode of transport will be selected to prevent concrete segregation and approved by the Engineer at the Contractor's proposal. If the cement bonding has already started, such concrete cannot be installed, and that quantity will be rejected and the Contractor shall not be entitled to compensation for that quantity. Installation of concrete may only be performed using mechanical compacting tools. The vibration time must be such so as to achieve complete compacting of the concrete. Special attention must be paid to avoid concrete segregation due to long vibration period, or to avoid insufficient compacting due to short vibration period. In general, concrete must be installed immediately upon mixing, especially if warm weather conditions. If the time of concrete transport exceeds 20 minutes at a temperature above 20 ° C or 30 minutes at a temperature below 20 ° C, the test should show whether the transport affects the quality of the concrete under such conditions. 

2.1.4 Masonry works with crushed stone aggregate in cement mortar
2.1.4.1  General part
1. General provisions – The requirements of this chapter apply and will apply to all walls of crushed stone aggregate in cement mortar in outdoor and underground structures, which will be used for the execution of works that are the subject of this project.

2. Standards – Quality of crushed stone aggregate wall in cement mortar and its components must meet the requirements of the following technical regulations and standards:
a/ Rulebook on technical standards for concrete and reinforced concrete / hereinafter PBAB/,

b/   Serbian standards / hereinafter SRPS/.
Anything not defined by provisions of PBAB or SRPS shall be subject to foreign standards specified in the text 
The following foreign standards shall apply:
-
Standards of the American Society for Testing and Materials (hereinafter ASTM).
-
Standards of the Federal Republic of Germany /hereinafter DIN).
3. Component and wall quality testing - the Contractor shall carry out all preliminary control tests of all components and built-up walls made of broken stone, defined by these technical conditions. For the testing of walls and wall components, the Contractor may engage a professional company registered for this type of activity. Professional company shall be selected by the Contractor, with the consent of the Engineer.
4. Masonry works logbook.- The Contractor shall maintain masonry works logbook during the entire period of works. The Contractor shall deliver a copy of the masonry works logbook to the Engineer.
5. Costs of preliminary and control testing of components.- Costs of preliminary and control testing of components of crushed stone aggregate wall in cement mortar (stone and sand), whether performed on site or in any other professional organization, shall not be paid separately and will be included in unit prices for walls of crushed stone aggregate in cement mortar, given in the priced bill of quantities. 
2.1.4.2 Cement
General provisions – Cement must meet the provisions of PBAB.
Portland cement PC-350 shall be used for the production of cement mortar for walls of crushed stone aggregate.
The use different types of cement or the same type of cement from different producers in the same mortar mixture shall not be allowed.
Billing - The contractor shall procure cement, deliver it to the site and store it. Cost of cement, transport, storage and all works related to cement manipulation will be included in unit prices for walls of crushed stone aggregate in cement mortar, given in the priced bill of quantities.
2.1.4.3 Aggregate
The stone to be used for building a wall of crushed stone aggregate and sand for the preparation of mortar must be sufficiently hard and stable, and must not contain soil and organic ingredients or other admixtures that are detrimental to the wall's stability and the quality of mortar in percentages above permitted. According to its petrographic composition, the aggregate must not contain minerals that would influence the cementing process or mortar stability.     
A natural aggregate obtained from the borrow pit will be used to prepare mortars. The aggregate from the borrow pit can be aggregate obtained from the excavation of the bulkhead foundation, if the quality of the aggregate for the preparation of the cement mortar must correspond to the provisions of PBAB.
The stone for the construction of crushed stone aggregate walls can be obtained from local quarries, which can also be set up by the Contractor, provided the stone meets the requirements prescribed by the standards for work on hydro-technical structures.
2.1.4.4 Water
The water used for the preparation and curing of concrete must be clean, without any organic and inorganic particles that could adversely affect the curing process of the concrete. The quality of water for concrete preparation must comply with the provisions of PBAB.
2.1.4.5 Preparation of cement mortar
Preparation of cement mortar shall be exclusively performed mechanically with weight dosing of components.

The dosing device must be accurate and regularly monitored and calibrated by an authorized institute.

The mixer should have a signaling device that ensures equal mixing time. The Contractor shall regularly control the mixing by taking mortar samples at the beginning and at the end of the mixer discharge.

The cement mortar used for masonry must have at least the rigidity prescribed for the MB-25 concrete.

The cement mortar used for grouting must have at least the strength prescribed for the MB-30 concrete.

2.1.4.6 Preparation and construction of walls of crushed stone aggregate in cement mortar
1. General provisions - The installation of crushed stone aggregate in a cement mortar shall not begin prior to the Engineer receiving surface areas of the foundation where the construction will take place and issuing approval for works.
The size of individual pieces of stone shall be at least 30 cm.
The wall of crushed stone aggregate in a cement mortar is built using large pieces of crushed stone with headers. This means that stones are meshed and not placed in rows and joined with mortar. Headers are built to connect several rows of stones and are placed in each row to connect the next row.
During installation the stone is only slightly processed to allow less mortar filling. Only the stone intended for installation at the front side, channel, and bulkhead openings shall be processed.
The surface of stones installed in channel and bulkhead openings is processed to achieve flat surface. The surface of stones installed at the front and rear sides of the bulkhead can be treated to achieve rectangular shapes.
On all outer surfaces of the bulkheads and fortifying walls joint gaps shall not exceed the width of 2 cm. The joints are grouted with cement mortar of the prescribed quality for grouting.
In the event there is water coming out of the surface at site of masonry works, the water must be directed away from the site using pipes. The site must also be protected from the inflow of surface water. This manner of wall protection shall be utilized during the construction and until the cement mortar is sufficiently hardened, so that water cannot damage the mortar.
2. Payment - The cost of material and work for the works described in this article shall be included in unit prices per cubic meter of concrete given in the priced bill of quantities. No compensation shall be made for the preparation works for masonry construction 

2.1.4.7 Masonry construction under frosting weather conditions 
If masonry construction is carried out at temperatures below + 5 ° C, or if there is a risk that the temperature will drop below + 5 ° C in the next two days, or within a week below 0 ° C, the masonry construction should not be performed. If masonry construction is carried out under said conditions, special measures and procedures shall be taken. 
Special measures consist of heating of the aggregates and water, temperature protection of fresh cement mortar during transport and installation, and temperature protection of finished walls. Protective measures shall be implemented to ensure minimum wall temperature of + 4(C for a period of 14 days. All necessary measures for winter masonry construction shall depend on the temperature at the moment of construction, the temperature forecast for the period of cement mortar bonding, and shall be carried out in accordance with applicable regulations and instructions of the Engineer.
All costs related to winter masonry construction shall not be paid separately to the Contractor, and will be covered by the unit price given in the priced bill of quantities.

2.1.4.8 Construction joints
Construction joints must be defined prior to beginning masonry construction. Their arrangement depends on the work procedure, site capacity, the load at the part of the construction concerned, and, if visible surfaces are concerned, the conditions related to their appearance.
In contrast to the concrete constructions, construction joints in walls of crushed stone in a cement mortar are constructed with header which serves to make a connection with another part of the structure. The same system is used for breaks in construction.
The course of the masonry construction shall be as follows:    
If the work process permits, after 6-12 hours after the completion of masonry construction the Contractor shall wash the contact surface with a water jet at a pressure of 3 - 4 kPa, or a quartz sand blast of 0,5-5 mm under a pressure of 7 kPa, after the cement mortar reaches about 5 kPa compressive strength.    
Breaks and sequences during masonry construction must be treated to correspond to other surfaces where no breaks were made (it applies in particular to points of vertical breaks). The Contractor shall fix weak spots at own expense using materials and in a manner prescribed by the Engineer. Such breaks should be avoided as much as possible.
2.1.4.9 Curing of walls of crushed stone aggregate in cement mortar
1. Wet curing - Walls of crushed stone aggregate in cement mortar shall be cured by wet curing. The external surfaces of walls shall be covered with a suitable waterproof material that will be maintained by wetting. The vertical outer surfaces will be continuously cured by wetting.
2. Payment - The cost of concrete curing shall be included in the unit price given in the priced bill of quantities for concrete. This cost shall include the procurement of materials, transport, work and all other costs related to the curing of concrete.
2.1.4.10 The quality of walls of crushed stone aggregate in cement mortar
The wall of crushed stone in cement mortar shall be made of components (stone, cement, sand and water), which the Contractor had previously examined and, based on testing results, and received approval from the Engineer that it can be used for masonry construction and for the preparation of cement mortar.    
The mutual proportional relationship between individual mortar components shall be determined before and during the execution of the works, in order to produce mortar of the required workability, strength, waterproofing and resistance to frost.
2.1.4.11 Measurement and payment
Measurement and payment for the wall of crushed stone in cement mortar which will be laid directly on the excavation surfaces shall be carried out to the excavation line established and approved for the excavation.
Measurement and billing for other types of walls made of crushed stone in cement mortar shall be made up to the lines shown in drawings or to the lines and in the manner described in these conditions.
Payment for walls of crushed stone in cement mortar shall be done according to unit prices per cubic or square meter offered in the priced bill of quantities. The unit price shall include labor costs, all materials, use of machinery, scaffolding and any other direct or indirect costs that may be incurred in order to carry out the operation of those work items, in accordance with the provisions of these technical conditions, regulations and standards.

OCCUPATIONAL SAFETY MEASURES
Occupational health and safety measures are provided in accordance with the Law on Safety and Health at Work (Official Gazette RS 101/05 of 14 November 2005) and Law on Fire Protection (Official Gazette RS 111/09 of 29 December 2009.).
GENERAL PROVISIONS
The Contractor shall prepare a special study on the arrangement of the construction site and work on the site. Prior to commencement of works the company shall inform the competent body of the labor inspectorate about the commencement of works 8 (eight) days in advance.
Manufacturer of mechanical tools shall provide instructions for safe operation and shall issue a certificate proving the prescribed measures and standards of occupational safety and health at work have been applied, and shall submit a certificate on the occupational safety and health measures applied on the tools.

The company shall draft normative acts in the field of occupational safety and health (Rules on safety at work, Rulebook on inspection, testing and maintenance of machinery, devices and work tools, etc.).

The company shall carry out training for workers in the field of occupational safety and familiarize workers with working conditions, work-related risks and hazards, and to check workers' ability to work independently and safely. In terms of procurement of tools and equipment, documentation attached to the work tools and devices shall be accompanied by data on their acoustic characteristics, which will show that the noise emitted in workplaces shall not exceed permitted values.
The company shall determine workplaces requiring special conditions, if any. 

CONSTRUCTION WORKS AND ORGANIZATION OF THE CONSTRUCTION SITE
The construction site must be arranged to allow unobstructed and safe execution of all planned works and restriction of access to all not engaged at the site. After the arrangement of the site, during the execution of works at the site, the Contractor shall prepare a special study including the following:

1. Determining site boundaries

2. Road maintenance (passages, roads, railways, etc.)

3. Determining location, space and method of layout and storage of building materials.

4. Construction and arrangement of storage space for hazardous materials

5. Method of transportation, loading, unloading and disposal of various types of building materials and heavy objects

6. Marking and securing hazardous points/places and endangered areas at the construction site.

7. Mode of operation in places where harmful gases, dust, vapor, or fire may appear

8. Arrangement of electrical installations for operation and lighting at certain locations at the construction site

9. Determining the type and location of construction machinery and ensuring safety according to the location of the site

10. Determining the type of scaffolding and method of installation

11. Protection from falls from height or through holes

12. Determining work positions with increased risk to the life and health of workers, as well as the types and quantities of necessary personal protective devices or equipment

13. Fire protection measures and equipment at the construction site

14. Construction, arrangement and maintenance of sanitary facilities at the construction site

15. First aid at the site

16. Organizing accommodation, meals, transport of workers to and from the construction site, as necessary

17. Other necessary measures for the protection of people at work

When not in use all materials, devices, plants and equipment necessary for the construction of the investment facility or for the performance of specific works at the construction site must be arranged in a way to allow easy view and unobstructed manual or mechanical use without the risk of demolition.
At construction sites where there is no possibility for storage of building materials in the required quantities, the delivery of materials shall be allowed only in quantities that can be stacked without blocking the access and passage and without the risk of demolition.
As a rule, auxiliary facilities at the construction site, such as carpentry and joinery workshops, should be located outside hazardous areas at the construction site. If this is not possible, it is necessary to make provisions for appropriate protection measures for workers in these facilities.
If the auxiliary facilities at the construction site are made in whole or in part of flammable materials, fire protection measures must be taken at the site, in accordance with existing regulations.
In order to ensure working conditions in indoor work space, protective measures shall be taken to reduce harmful effects of: gases and vapors, high or low temperatures, moisture, dust, poisons, atmospheric pressure, noise and vibration, gaseous explosions, all types of radiation, as and other harmful effects, and their reduction to the limits permitted by applicable labor protection regulations and Serbian standards.
For work carried out in open space under unfavorable climate and atmospheric conditions, the company shall produce own general act on occupational safety measures to ensure the necessary working conditions, and prescribe the use of appropriate personal protective equipment in the execution of these works.

At each new construction site, hygienic-sanitary facilities shall be provided before the beginning of construction work: toilets, washbasins, drinking water installations, accommodation facilities for workers during wet weather conditions and for drying clothes, in accordance with applicable regulations on work safety and protection.
At each construction site appropriate and efficient first aid service shall be organized for emergency intervention in case of work injuries. The necessary sanitary and other facilities and appropriate professional staff for first aid shall be provided at the construction site depending on the level of hazard, the number of workers, the location of the site and its distance from the health facilities, the conditions for accommodating injured workers.

EARTHWORKS
When performing earthworks at a depth exceeding 100 - 150 cm, protective measures shall be taken to prevent demolition of soil deposits from the sides and the collapse of the excavated material.
Manual excavation of the ground must be performed top to bottom. All under-digging is forbidden. Digging at a depth exceeding 100 cm must be performed under expert supervision.
When performing mechanical excavation, the machine operator or work manager must take into account the safety of workers working in front or around the excavator.
Carpentry works on sub-structure and excavation strutting shall be carried out professionally, based on appropriate standards, static calculations and drawings.
If the excavation is carried out at the location of existing gas, electricity, water or other installations, the excavation must be carried out according to the instructions and under the supervision of a professional engaged based on the agreement between organizations which operate or maintaining such installations and the Contractor. If any installations are encountered during the excavation, the works shall stop until the supervision referred to in paragraph 1 of this Article is ensured.
Prior to the excavation or the cleaning of backfills, wells, channels etc., checking for the presence of carbon monoxide or other harmful, flammable (explosive) gases shall be performed.)
Solid ladders for climbing up and down the excavation pit shall be provided, which will extend over the edge of the excavation by at least 75 cm. Instead of the ladder, it is possible to foresee the construction of appropriate steps or ramps, if this ensures the movement of workers during precipitation.
Prior to the excavation, and any time after foul weather, frost or snow and ice melting, the excavation manager must inspect the work conditions and, if necessary, take appropriate measures against the danger of collapse of the excavation sides.
DITCH AND CHANNEL digging
Excavation at a depth of 100-150 cm (for foundations, channels, etc.) can be performed without strutting, if the soil strength allows. Excavation at a depth above 100-150 cm should be performed by gradually securing the sides of the excavation. Strutting on excavation sides is not necessary if the sides are arranged at the angle of natural inclination of the ground, or if stage excavation is performed up to a depth of above 200 cm.

The width of ditches and channels must be arranged to allow unobstructed strutting operations on the sides and other work. The minimum width of ditches or channels up to 100 cm deep is determined freely.  At a depth exceeding 100 cm, the width of ditches or channels must be such to allow 60 cm of clear width after strutting.
Wood and other materials used during the excavation of the sides for the strutting of ditches and channels shall correspond to the purpose for which they are intended, according to their strength and dimensions, in accordance with applicable technical regulations or Serbian standards.
Strutting/planking of ditches and channels shall correspond to the geophysical characteristics, soil looseness and pressure in which the excavation is performed, as well as corresponding static calculations.

The excavated material from ditches and channels must be disposed of at such a distance from the edge of the excavation to eliminate any possibility of collapse. The distance between individual formwork elements at excavation sides must be such so as to prevent the soil dispersion, in accordance with the soil properties from paragraph 2 of this Article.
The formwork for supporting the sides of the excavation (channel, ditch, pit) must be at least 20 cm above the excavation edge, in order to prevent the material from falling into the excavation opening.
Removal of excavated soil from a depth exceeding 200 cm requires the installation of supported intermediate floor. The intermediate floor shall not be burdened with the amount of excavated material greater than prescribed, of which the worker must be informed before the commencement of work.
The removal of formwork and backfilling must be performed according to the instructions and under professional supervision. If the removal of formwork could jeopardize the safety of workers, the formwork must be left in the excavation.

Tools for the fastening and fixing of parts of the support, such as wedges, screws, nails, wires and the like, shall comply with applicable Serbian standards.
The excavation of soil for a new facility to the depth of the foundation of the adjacent existing structure shall be performed based on a separate design, with the provision of occupational safety measures and structure safety measures.
Stability of the machinery shall be observed when performing mechanical excavation.
Materials excavated mechanically shall be placed at a distance that does not endanger the stability of the excavation site, if other excavation works are necessary after the excavation. The edges of the excavation may be burdened by machinery and other heavy equipment if appropriate measures against collapse have been taken.
If pipes, ducts and the like are laid in ditches and channels without strutted sides of the excavation, the sides of the ditches and channels shall be secured from collapsing in places requiring workers' access to the bottom of the excavation to perform the necessary work on pipes, ducts, etc., as necessary, in line with Article 20, paragraph 2 of the Rulebook.
WIDE EXCAVATIONS
The inclination of side slopes of wide excavations is determined according to provisions of Article 18, paragraph 2 of the Rulebook.
Excavations for road construction shall be performed solely based on appropriate project design.
Passages and ramps for the removal of materials must correspond to the strength of the terrain and transport means, and the slope must not exceed 40%. Material loading by loader or other machinery into a commercial vehicle shall not go over the vehicle cabin if it is not protected against mechanical damage.
Support on the sides of wide and deep excavations, as well as construction of cofferdams, shall be carried out according to plans and preliminary calculations, taking into account the possibility of water penetration and increased pressure at the excavation or cofferdam walls.
If the excavation is performed in the vicinity of construction and other facilities which may affect the execution of works, such works shall be performed with the application of measures referred to in Article 22 of the Rulebook.
MASONRY CONSTRUCTION WORKS
When setting up the profile and marking the wall direction using wire cord, colored warnings or other noticeable markers must be placed on the cord at appropriate distances.
Materials and other work equipment shall not be left / stored on passages and other places not specifically specified. Access and passageways at all workplaces where masonry construction works are performed shall be arranged to allow free movement of workers and transport of materials.
Piling of materials near workplaces shall be carried out only in volumes of the appropriate load capacity and size of the available space. The height of a pile must correspond to the type of material and must not exceed the height that could threaten the stability of the material, cause the collapse of the piled material and put workers at risk.
Working with lime and mortar preparation
Lime quenching shall be performed next to the limestone pit and shall be fenced at places where there is a danger of someone falling into the pit. The pit shall be enclosed with a solid fence at least 100 cm high.

The location of lime pit with hydrated lime shall have a work floor installed and secured against workers falling in, if necessary with a solid fence. Lime-quenching tools and lime extraction tools must include long wooden handles, to protect the workers from spraying and evaporation when mixing and extracting lime.
Prepacked hydrated lime shall be kept in dry areas for the purpose of safe transport to the place of use (quenching). The containers or devices for manual transport of lime must be adapted for easy manipulation without spilling. The total weight of the lime and the container must not exceed 20 kg per worker - men or 15 kg per worker – females and youth.

CONSTRUCTION WORKS INSIDE EXCAVATIONS
The material required for construction in excavations (foundations, channels, openings, etc.) shall not be piled at the edges of the excavation or where collapse of the material could endanger the lives of workers.
The lowering of the material must be carried out using devices (sliders) or transport means (conveyors, cranes, etc.) depending on the type, shape and weight of the material. Lowering of heavy construction elements shall be performed by workers trained for such jobs, under professional supervision.
CARPENTRY WORKS
Sharp blades of carpentry tools (choppers, saws, chisels, etc.) shall be appropriately covered during transport to protect workers from injuries.

Handling machines or mechanized woodworking tools at the site shall be entrusted to skilled or trained workers only, who are aware of potential hazards during the work.
Lumber used at the construction site must be inspected after each use, cleaned from nails, fittings, etc. and properly stacked. Materials arranged in such a way may be used for new carpentry works. 

SECURITY OF PAthways
Entrances, walkways and passageways around the facility under construction shall be protected from materials falling from above by protective overhang that can withstand the fall of material and prevent its dissipation. The height of the protective overhang from the ground should not be below 220 cm.
ramps and sloped access and passage
Ramps and slopped passageways shall be made of solid and healthy material and maintained in proper condition for the entire time of construction works. Installed ramps, slopped passageways, and walkways must be checked prior to use and during the work by the foreman or other qualified person.
Ramps and slopped passageways shall be made of solid and healthy material and maintained in proper condition for the entire time of construction works. Installed ramps, slopped passageways, and walkways must be checked prior to use and during the work by the foreman or other qualified person. 

Ramps, slopped passageways, and walkways consisting of several elements must operate as a whole and be supported in such a way as to prevent excessive leaning or rocking. Wood boards and other elements of ramps and slopped passageways (supporters, etc.), must be securely interconnected and completely attached to the floor surface or support. If the ramps and slopped passageways are used for the transport of materials, their width shall not be less than 60 cm, and the inclination shall not be above 40%.
Ramps, slopped passageways, and walkways located on the upper surface must have slats (dimensions 28 x 48 mm) placed at equal distance of up to 35 cm, at a height of more than 100 cm above the ground, or floors or scaffold planking, must be enclosed with a solid protective barrier of height of at least 100 cm and they must be placed on rigid racks made according to applicable regulations for wooden load-bearing structures and the anticipated load.
Placing ramps, slopped passageways, and walkways against unstable elements of the facility under construction or a pile of materials shall be prohibited. Ramps, slopped passageways, and walkways must be kept in proper condition and occasionally cleaned from spilled materials. Wet and slippery area shall be covered by sand or otherwise protected against slipping. Damaged and incomplete ramps, slopped passageways, and walkways shall not be used.

LADDERS
Ladders used for accessing scaffolds must project over the edge of the floor to which they are leaning at least 75 cm, measured vertically from the floor. The sides of the wooden ladders must be from a single piece of selected wood. The cross section must correspond to the ladder length and load.
Rungs on wooden ladders shall be made of hard wood, round or square cross-section and embedded or carved into sides. The width between side rails shall be at least 45 cm. The distance between the edges of the section shall not exceed 32 cm. Ladders longer than 400 cm must also be provided with iron bracing and spreaders.
Ladders placed on a smooth or slippery hard surface shall be fitted with special supports (base), which safely prevent slipping, and if necessary on the upper end with hooks.
When setting up ladders, the angle of the inclination shall be taken into account in order to prevent excessive side-bending, breaking or slipping.
Ladders with rungs nailed from the sides, as well as ladders with broken or missing rungs or other damage shall not be allowed for use.
Double-sided ladders must be secured against excessive spreading of rails by means of spreaders, chains, rope etc. The lower parts of double-sided ladders must be equipped with special support (base, etc.) to prevent slipping.

WORK FLOOR – WORK PLATFORM
All work floors (work platforms, etc.) placed at a height above 100 cm must be made of healthy boards, placed tightly against one another and laid horizontally on solid supports. The width of the work floor must correspond to the nature of the work performed, and should not be less than 60 cm if the work performed does not include material loading or preparation.
If materials are deposited on work floors or if material preparation is performed on work floors, the work floor width should be determined to allow at least 60 cm of free space. The dimensions of work floor elements must correspond to the maximum floor load-bearing capacity.
If the extension of work floor boards is not installed at the same level but by placing board on top of one another, triangular slats must be attached to the board structure to prevent workers from stumbling and to facilitate the movement of wheelbarrow during transport.
If the work floor is placed next to the wall of the facility and at a height exceeding 100 cm above the ground or floor space, the edge of the work floor must not be at a distance above 20 cm from the wall. Carrying, transporting and stacking of construction materials and heavy construction elements on the work floors shall be perform diligently and without throwing.
All necessary material on the work floor must be arranged properly and according to the intended load bearing capacity of the floor. For work floors installed at a height above 200 cm, the load bearing capacity of the floor must be clearly marked on the floor rails (plate, color marking, etc.)

GUARD RAILS
All workplaces at altitudes above 100 cm above the ground or floor, as well as other places (passageways, walkways, etc.) at the construction site and the construction facility, from which people may fall down, shall be enclosed with guard rails at least 100 cm high. The guard rail shall be made of healthy and undamaged wood or other suitable material. The distance and dimensions of guard rail elements must correspond to the horizontal load at the guard handrail (at least 300 N / m).
The height of the guard rail must not be less than 100 cm, measured from the ground. The distance between the fencing elements guard rail shall not exceed 30 cm. At the bottom of the guard rail (on the work floor, scaffolding, etc.) a full edge board protection at least 20 cm high must be installed. Instead of longitudinal board filling (knee guard), wire mesh with openings of up to max. 2x2 cm can be used to fill the guard rail.
Appropriate drawings and static calculations shall be made for longer guard rails with larger loads and for guard rails at elevations. If the guard rail is temporarily removed due to the nature of work, workers in such workplaces must be tied with safety belts and the work must be carried out under professional supervision.

CONCRETE WORKS
Concrete works of higher volume at heights and depths shall only be performed by professionally trained and capable workers familiar with the risks in these works, and under professional supervision at the site. Prior to the concreting, all sharp edges or edges of scaffold fastening devices (screws, clamps, wires etc.) projecting from the formwork or other parts of the wooden structure, shall be bent or covered. Concrete works shall only begin after an appointed expert checks whether the bearing scaffold is properly made and whether all necessary preliminary works have been performed.
Forceful removal of the formwork (ripping) using a crane or other device shall not be permitted.
When sliding and removing the formwork using special lifting devices (cranes, wire-rope-winch etc.), no worker shall be located at the formwork receiving device/equipment.
STEEL REINFORCEMENT WORKS 
Metal reinforcement bars, as well as prefabricated reinforcement, shall be inspected and stored according to dimension at the construction site and shall be handled without causing any threat to the safety of workers.

Straightening, cutting, bending and other works on the processing of reinforcement bars shall be carried out at a specific location at the construction site, using appropriate devices and tools, and taking appropriate protective measures prescribed by applicable regulations on work safety and protection in metal processing operations.
The placing of reinforcement shall only begin after the measures referred to in Articles 114 and 115 of the Rulebook are in place.

Construction-FINISHING WORKS
Contractors of construction-finishing and other installation works at the construction site (equipment, installations, etc.) and the company building the investment facility, or the investor, shall ensure by means of a mutual agreement the implementation of protective measures at work as well as the person responsible person for their implementation at the site. If the responsible person referred to in paragraph 1 of this Article notices that the contractor for construction-finishing or other installation works is not applying protective measures in his work, he shall stop further execution of works until such protective measures are implemented.
PERSONAL PROTECTIVE GEAR
Depending on the type and nature of the work, the hazards, harmful effects on working conditions and other relevant elements, the following means of personal protective equipment shall be provided for performing construction-finishing works:

1. Head protection:
· hard hat (mining or construction).
2. Eyes and face protection:
· eyes and face protector,

· eyes protector,

· glasses with transparent glass and side protection, and

· glasses with transparent triplex glass and impervious frame 

3. Hearing protection:
· ear plugs – noise level up to 85 dB, and
· over-the-head ear muffs – noise level up to 105 dB.
4. Respiratory protection:
· respiratory protection from rough, non-aggressive and non-toxic dust,

· respiratory protection from harmful vapors in smaller quantities,

· breathing tube,

· hood mask, and

· breathing or compressed air apparatus.

5. Hand protection:
- leather gloves - plain,

· leather gloves with steel staples,

· insulated leather gloves for works at temperatures up to +5 ° C, and

· natural or synthetic rubber gloves of different lengths.

6.  Leg protection:
· leather knee guards, and

· lower leg leather or insulated canvas guards.
7. Wrist and shoulder guards:
· leather wrist guard, and
· leather shoulder guard.
8. Moisture and cold protection:
· mats made of leather or other insulation materials.
9. Fall protection:
· belt (with or without harness) with at least of “D” link, and
· jute or manila ropes with carabiners at the ends (lengths as needed).
10. Electrical hazard protection:
· electrical hazard safety shoes,
· insulated electrical hazard gloves for electricians (class I for work at facilities or with equipment with voltage up to 650 V and class II for works at facilities or with equipment over 650V),
· electrical insulation mat,
· electrical insulation stand,
· electrical insulation lever for N fuses,
· electrical insulation plyers,
· electrical insulation rod,
· earthling and short-circuit ropes and other equipment.
environmental protection
In the field of environmental protection, our first concern is the protection against pollution of groundwater and the surrounding terrain. It is necessary to apply appropriate preventive protection measures, taking into account the following:
· During construction works, fuel tanks for mechanization, anticorrosion protection agents, paints, lubricants, etc. which are used during the exploration drilling, excavation, etc., must be placed on specially secured impermeable tin protective pads, as a preventive measure against any leak of pollutants in the soil.
· During the preparatory period, prior to the start of excavation works on well shaft, access to all means of transport (cars, trucks, etc.) to that location shall be prohibited.
· Protective measures against groundwater pollution shall include the following activities:
· In the event of accidental contamination of soil in the immediate or wider zone of the facilities, it is necessary to ensure constant presence of a single skipper and tanker for rapid construction of the appropriate drainage tranches, slots, channels, and an emergency sludge evacuation pump.
· In the event of minor incidental soil contamination (terrain surface) during the transfer of fuel, oil, lubricants, etc. urgent excavation of contaminated soil is necessary, including loading into the appropriate means of transport and transport to the prescribed location.

· In the event of any kind of pollution of soil and groundwater, all works shall be suspended, and depending on the situation, appropriate works for further pollution prevention shall be carried out.
15 January 2016
Page 1 of 31
d4u_techspec_en.doc
20

