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Regulation of the Tinja River from the Koprić Bridge to the Mouth of the Faćkin Creek, Srebrenik Municipality 

	



TECHNICAL SPECIFICATION

1. [bookmark: _GoBack]INTRODUCTION 

The design provides for the construction of a retaining wall from the cross section of P19a Ch.0+822.48 km to P24 Ch.1+049.71 km at the length of approximately 230.0, the trapezoidal cross section was changed into a rectangular cross section which will be designed with reinforced concrete retaining wall (cantilever type) on the left and right bank of the Tinja and its length will be 110 m. The Designer used the existing 71.0 m retaining wall on the left bank in order to reduce the cost of regulating the Tinja River.


1.1. CONTENTS OF THE PROJECT DOCUMENTATION 

	The main design for the project “Regulation of the Tinja River from the Koprić Bridge to the Mouth of the Faćkin Creek, Srebrenik Municipality” contains: the Technical Report, data, calculations and analyses, bill of quantities and priced bill of quantities and technical design conditions, site plans, longitudinal cross sections, normal cross sections, cross sections, blueprints for introducing culverts and the creek into the regulated riverbed, and geodetic elements of the regulated riverbed route.

1.2. AVAILABLE ENGINEERING DOCUMENTATION 

The following documents were available for the development of the design:
1. Hydrology of Tinja River High Waters, Section: Donji Potpeć – Ormanica
                     (km 0+000 – km 25+ 670), Higracon, Sarajevo, 2015;   

2. DATA 
2.1. GEODETIC DATA 
In accordance with the programme and progress schedule, geodetic data was prepared for the purposes of the Main Design, containing the following:

1:1000 scale site plans; 
1:1000 scale creek plan; 
1:100 scale Tinja riverbed cross sections;
List of traverse point coordinates;
List of cross section point coordinates;

The existing geodetic 1:2500 scale map was used for surveing the geodetic data.
Apart from the surveyed cross sections, the “removal” of additional cross sections was done in a 1:1000 scale site plan for the purposes of the Main Design. 

2.2. HYDROLOGICAL DATA
For the purposes of drafting the Main Design for the Regulation of the Tinja River from the Koprić Bridge to the Mouth of the Faćkin Creek, Srebrenik Municipality, hydrological analyses were done and return period high waters were determined for
                              max Q1/20 
                              max Q1/50 
                              max Q1/100 

Data for 20-, 50-, 100-year return period high waters on the Tinja River on the cross section VS Srebrenik was taken from Hydrology of High Waters of the Tinja River, Section: Donji Potpeć – Ormanica (km 0+000 – km 25+ 670), Higracon, Sarajevo, 2015 with the consent of the Benificary, the Sava River Watershed Agency, Sarajevo and the following relevant high waters were adopted for the hydraulic calculation:

	Table 1 Tinja River High Waters 
	Watercourse 
	Site 
	Chainage 
	Fsl
(km2)
	Max Q1/T

	
	
	
	
	10 year
	20 year
	50 year
	100 year

	Tinja
	VS Srebrenik

	13+270
	174
	165
	199
	243
	275

	
	Up to Faćkin Creek 
	14+150
	174.7
	166
	200
	244
	276

	Faćkin Creek 
	Mouth to Tinja
	
	3.21
	5.1
	5.9
	8.6
	11.3

	Tinja
	Downstream from Faćkin Creek
	
	177.9
	
	211
	249
	282



2.3. GEOLOGICAL DATA 
The geological data was prepared in accordance with the programme and progress schedule.    

3. CALCULATIONS AND ANALYSES 
3.1. HYDRAULIC CALCULATIONS

A hydraulic calculation of normal Tinja River levels was done in the scope of the Main Design, while the manner of the Tinja River high water joining the high water at the mouth of the Faćkin Creek, capacity of the Koprić Bridge and Šerifov Bridge, and minimum dimensions of stones were also defined. The hydraulic calculation was done for three (3) types of normal cross section with adopted 0.22% and 0.42% inclinations (vertical alignment gradient). For flows down to the Faćkin Creek Q1/100 = 275.0 m3/s, Q1/50 = 243.0 m3/s and Q1/20 = 199.0 m3/s and after the Faćkin Creek Q1/100 = 282.0 m3/s, Q1/50 = 249.0 m3/s and Q1/20 = 211.0 m3/s in the studied section of the regulated Tinja riverbed. The roughness coefficient was calculated combining the: stone lining, stone lining in concrete, concrete lining (retaining wall), riverbed bottom and grassing of the area, where different values were obtained according to the adopted type of the normal cross section. 

For the third (rectangular) type, section P21 Ch. 0+0+901.51 – P23 Ch.1+001.64 km, the hydraulic calculation was done with the adopted inclination (vertical alignment gradient) of 0.42% and adopted flows of Q1/100 = 275.0 m3/s, Q1/50 = 243.0 m3/s and Q1/20 = 199.0 m3/s. The roughness coefficient was also calculated with the combination of concrete lining, riverbed bottom and grassing of the area, where the value was obtained according to the adopted type of the normal cross section.

Table 1 Water levels by sections 
	
Section 

	h1/100
	h1/50
	h1/20

	P1 Ch. 0+000- K.K.2 Ch. 0+384.48
	
2.94
	
2.74
	
2.50


	K.K.2 Ch. 0+384.48 – P12 Ch. 0+449.47
	
2.96
	
2.76
	
2.47


	P12 Ch. 0+449.47 – P21 Ch. 0+901.51
	
2.90
	
2.71
	
2.42


	P21 Ch. 0+0+901.51  – P23 Ch.1+001.64
	
3.34
	
3.08
	2.69

	
P23 Ch. 1+001.64 – P28 Ch. 1+187.54

	
2.81
	
2.62
	
2.34



Results of an analysis of the hydraulic calculation of the normal depths of the given section with the adopted normal cross sections show a tranquil flow, and at places of confluence they show an insignificant difference of levels, except for the section from P21 Ch. 0+0+901.51  to P23 Ch.1+001.64, where the difference of levels is Δz = 44 cm in relation to the section P12 Ch. 0+449.47 – P21 Ch. 0+901.51, and Δz = 53 cm in relation to the section P23 Ch. 1+001.64 – P28 Ch. 1+187.54.

The calculation of backup is not done for the difference of levels in the transitional sections of up to Δz=10 cm because its impact is negligible. Ortherwise, the length of the impact of backup or depression has to be calculated.

The longest lengths of depression or backup in the transitional sections are:

· The length of the impact of depression is 144.50 m and encompasses the section from P21 Ch. 0+901.51 to Ch. 0+757.01 at approx. P18 st. 0+753.69
· The length of the impact of depression is 155.89 m and encompasses the section from P23 Ch. 1+001.64 to Ch. 1+157.53 at approx. P27 Ch.1+158.01

	Analysing the future dimensions of the normal cross section from the economic and technical viewpoint, it has been agreed to deviate from the water protection regulations demanding a minimal superelevation of the channel in the section encompassing agricultural land from P0 Ch. 0+000.00 to P19a Ch. 0+822.48 km. The adopted height of the channel corresponds to the 50-year return period flow of Q1/50, while the height of lining corresponds to the 20-year return period of Q1/20 and the lining is made of layed stone slabs while the sections from P19a Ch. 0+822.63 km - P21 Ch.0+901.51 km and P 1+011+54 km – P28 Ch.1+187.54 has a minimal superelevation and adopted height of the riverbed is 100-year return period Q1/100 + 80 cm of the elevation with the “stone in concrete” lining.

It should be noted that in the area of the future regulated Tinja riverbed, according to the calculation of shear stresses and analysis of stability, it is necessary to line the slope with the height of Hlining = 2.50 m for both types of lining, “stone lining” and “stone in concrete”. For the purpose of preventing the washing out of stones from the “stone lining” with the variable size of stones between dmax= 80 cm and dmin= 40 cm. The adopted types of lining meet the allowed velocity conditions. 
   
In order to prevent the enrockment from being washed out from the riverbed bottom, shear stresses have been calculated, size of the stones has been determined, and the conclusion was made that the minimum stone size should be 40 cm. The enrockment of dmin = 40 cm and depth 1.20 m and slope inclination of 1:2 is to have the role of accepting the load and slope stabilisation. 

Due to a change in the width of the riverbed and site of the mouth of the Faćkin Creek, we improved the features of the stone lining in the stretch of K.K.2 Ch. 0+384.48 km– P12 0+449.47 km by “enforcing” the riverbed bottom with grouted stone of dmin= 30 cm. 
  
3.2. CALCULATIONS OF FILTER PLUG

According to the Terms of Reference, all necessary calculations were made to determine the size of the filter plug, drainage and design of the grading curve.

3.3. STATISTICAL CALCULATION

Due to the limited space on the right bank and residential buildings on the left bank of the Tinja, it was necessary to build an enforced concrete retaining wall.  We adopted the cantilever type which best suits the actual conditions, i.e. geological and geotechnical conditions and conditions of the construction area, and fitted the height to the existing reinforced concrete wall.

Geomechanical parameters from the geological paper “Collective Report – Geomechanical Survey of Soil, Faćkin Creek, Srebrenik Municipality” were used for the statistical calculation of the retaining wall.

The reinforced concrete wall has the constant height of 4.50 m and its width at the bottom and at the top is 0.40 m. The footing is 2.80 m wide and 0.60 m thick. The inclination of the reinforced concrete retaining wall is vertical and the design provides for the top to be level with the terrain and protected by a steel fence. The wall is reinforced with ø 22 mm ribbed bar and ø 12 mm RA 400/500 longitudinal reinforcement. In addition, ø 12 mm RA 400/500 structural reinforcement is adopted on the outer surfaces of the wall due to the tensile strains occurring due to temperature changes. Below the foundation of the retaining wall, it is necessary to lay 10-cm thick MB20 bulk concrete. The design provides for the foundation of stone in concrete along the retaining wall in the bottom of the riverbed.

To drain percolating waters, the design provides for the construction of ø 100 mm weepholes that stand 1.50 m apart and 20 cm away from the bottom. 

Drills are to be made at every 1.50 m and 1.50 m from the top of the wall.

On the basis of the geodetic survey of the retaining wall, it was established that foundation levels are higher than the future vertical alignment gradient of the Tinja River regulation. 
 
Note: While building the reinforced concrete retaining wall, attention should be paid to the foundations of the existing structures, which should be secured during the works, if necessary.
   
3.4. SLOPE STABILITY CALCULATIONS

The calculation of stability was done for the adopted normal cross section and typical cross sections P18 and P22, which represent these models: normal cross section of “layed stone slabs” and normal cross section “stone in concrete”. The slope stability test was done for the two said models with the geotechnical parameters taken from the paper “Collective Report – Geomechanical Survey of Soil, Faćkin Creek, Srebrenik Municipality” for the purpose of the implementation of the Contract “Developing the Main Design for the Regulation of the Tinja River from the Koprić Bridge to the Mouth of the Faćkin Creek, Srebrenik Municipality,” GEOHIGRA doo SARAJEVO, Sarajevo, June 2015.

While designing the stone lining and filter drainage, close attention must be paid to their geological and geomechanical features, where the internal friction angle for layed stone slabs must be at least  = 500 and for the filter plug  = 360.

4. TECHNICAL SOLUTION 
4.1. CONCEPT OF THE SOLUTION 

The analysed stretch from the Tinja River to the Šerifov Bridge down to approximately 300 m from the mouth of the Faćkin Creek the length of approximately 1200 m runs alongside residential and public structures, as well as infrastructure, so it is necessary to provide flood protection on the right and left banks. While choosing a solution for regulating the Tinja riverbed, attention was paid first and foremost to the spatial and economic requirements of the Srebrenik Municipality and making sure that the natural watercourse is not damaged. 
     
4.2. REGULATED RIVERBED ROUTE 

The route of the regulation of the Tinja River between the Šerifov Bridge (the bridge near the pool) down to approximately 300 m downstream from the mouth of the Faćkin Creek the length of 1196.75 m, the route was designed to adjust to the existing riverbed as much as possible, cutting through the riverbed in the length of 452.21 m (P12 Ch. 0+449.47 – P21 Ch. 0+901.51). The adopted normal cross sections were supposed to fit as best as possible into the state of the existing structures (residential buildings, Koprić Bridge and Šerifov Bridge, which are used for traffic) and the existing 71 m retaining wall on the left bank.

Along the route of the regulation there are 6 bends with long or short inter-routes with radii ranging between 95 m and 500 m. While developing the design, we made sure that the radii of the new route of the regulated riverbed fit into the existing bridges Koprić Bridge and Šerifov Bridge and the existing reinforced concrete wall and that the normal cross sections fit into the existing old riverbed; these radii meet the required minimum radius of .

The total length of the regulation is 1196.75 m.   

The designed routes on the Faćkin Creek tributaries, creek “a” and culvert “A” have the bends as follows:

· The Faćkin Creek has 3 bends with long or short inter-routes with radii ranging between 20 m and 50 m. On the design, we made sure that the radii of the new route of the regulated creek fit into the existing old riverbed and these radii meet the required minimum radius of .

· Creek “a” has one bend with inter-routes and a radius of 100 m. On the design, we made sure that the new route of the regulated creek fit into the existing old riverbed of the creek and existing culvert situated under the railway. The radius meets the required minimum radius of .
· Culvert “A” has one bend with inter-routes and a radius of 100 m. On the design, we made sure that the new route of the culvert fit into the existing old riverbed of the Tinja and that the new collecting shaft is located in the place of the old shaft. The radius meets the required minimum radius of 

4.3. LONGITUDINAL CROSS SECTIONS 

To define the vertical alignment gradient of the bottom of the regulated Tinja riverbed, the condition of the natural terrain along the axis was tested on the right and left banks. On defining the slope, it was made sure that the vertical alignment gradient be adjusted to the natural inclination on the whole stretch of the regulated Tinja river from the section P0 Ch.0+000 to P12 Ch.0+ 449.47 and equals = 0.22 % and from the section P12 Ch.0+449.47 to P29 Ch.1+ 196.75 and equals = 0.42 %. In addition, for the section P21 Ch. 0+0+901.51 – P Ch.1+011.54, the vertical alignment gradient of the bottom of the regulated Tinja riverbed equals I = 0.42 %.  

It was made sure that the new inclinations fit into the existing state of the bridges Koprić Bridge Ch. 1+049.71 and Šerifov Bridge Ch. 1+187.54, as well as into minimum works on the infrastructure, provided that underground and overground installations be relocated, which could not be avoided while designing the optimum route of the regulated riverbed.

	The choice of the normal cross section was conditioned by the existing state on the left and right bank of the Tinja River, as well as by the requirements of the Srebrenik Municipality and the Sava River Watershed Agency, Sarajevo for the purpose of regulating the riverbed and protecting the close-by commercial buildings and infrastructure in the Srebrenik settlement of Bare and providing protection from Q1/100 high waters.

4.4. NORMAL CROSS SECTIONS OF THE REGULATED RIVERBED

The choice of the normal cross section is conditioned by the existing state on the left and right bank of the Tinja River, as well as by the requirements of the Sava River Watershed Agency, Sarajevo and the Srebrenik Municipality for the purpose of regulating the riverbed and protecting the close-by commercial buildings and infrastructure in the Srebrenik settlement of Bare and providing protection from Q1/100 high waters. Three types of the normal cross section on the entire stretch of the future regulation were adopted with the adoption of inclination and width of the regulated Tinja riverbed, as follows:

Section P1 Ch. 0+000.00 km – K.K.2 Ch.384.48 km – Normal trapezoidal cross section with a 1:2 slope, 24.0 m bottom width in the riverbed and 0.22 % inclination. The water level for Q1/100 is h = 2.94 m and Fr = 0.43 – tranquil flow (Q1/50 is h = 2.74 m – adopted). The computed velocity is v = 4.27 m/s. The computed velocity is v = 3.21 m/s (The computed velocity is v = 3.09 m/s). Riverbed slopes are lined with stone lining. The size of stone blocks is variable, with the minimum size of d = 40 cm and maximum size of d = 80 cm, while the height of the lining is Hlining= 2.50 m (the height corresponds to a Q1/20 flow). Underneath the stone lining is filter drainage of 20 cm thick gravel material, grain size 4-6 mm 10 cm deep, and grain size 25-30 mm 10 cm deep, which prevents washing away of the material.         

Section K.K.2 Ch. 0+384.48 km – P12 Ch.0+449.47 km – Normal trapezoidal cross section with a 1:2 slope, and variable bottom width in the riverbed from 24.0 m to 16.0 m. The water level for Q1/100 is h = 2.96 m and Fr = 0.80 – tranquil flow (Q1/50 is h = 2.76 m – adopted). The computed velocity is v = 4.27 m/s (The computed velocity is v = 4.11 m/s – adopted). The stone lining of the slope remains unchanged, while the design provides for a “reinforcement” of the bottom of the riverbed with grouted stone of dmin= 30 cm. The size of stone blocks is variable, with the minimum size of d = 40 cm and maximum size of d = 80 cm, while the height of the lining is Hlining= 2.50 m. Underneath the stone lining is filter drainage of 15 cm thick gravel material, grain size 4-6 mm 8 cm deep, and grain size 25-30 mm 7 cm deep, which prevents washing away of the material.

Section P12 Ch. 0+449.47 km – P19a Ch. 0+822.48 km – Normal trapezoidal cross section with a 1:2 slope, 16.0 m bottom width in the riverbed and 0.42% inclination. The water level for Q1/100 is h = 2.81 m and Fr = 0.94 – tranquil flow (Q1/50 is h = 2.76 m – adopted). The computed velocity is v = 4.36 m/s (The computed velocity is v = 4.20 m/s – adopted). Riverbed slopes are lined with stone lining. The size of stone blocks is variable, with the minimum size of d = 40 cm and maximum size of d = 80 cm, while the height of the lining is Hlining= 2.50 m (the height corresponds to a Q1/20 flow). Underneath the stone lining is filter drainage of 20 cm thick gravel material, grain size 4-6 mm 10 cm deep, and grain size 25-30 mm 10 cm deep, which prevents washing away of the material.  

Section P19a Ch. 0+822.48 – P21 0+901.51 km and P Ch. 1+011.54 – P28 Ch.1+187.54 km – Normal trapezoidal cross section with the transitional slope from the vertical to a 1:2 slope, 16.0 m bottom width in the riverbed and 0.42% inclination. The water level for Q1/100 is h = 2.90 m and h = 2.80 and Fr = 0.85 – tranquil flow and Fr = 0.94 – tranquil flow. The computed velocity is v = 4.36 m/s and v = 4.54 m/s. Riverbed slopes are lined with stones that will be installed in a concrete slab d=20 cm thick, with the total thickness of d = 30 cm, which will be pointed with grouted stone. The height of the lining is variable from Hlining= 4.0 m for the vertical slope to Hlining= 2.50 m (the height corresponds to a Q1/20 flow) for the 1:2 slope. The height of the lining varies as the slope changes. Underneath the stone in concrete lining, the design provides for filter drainage of 30 cm thick gravel material, grain size 4-6 mm 15 cm deep, and grain size 25-30 mm 15 cm deep, which prevents washing away of the material.
 
Section P21 Ch. 0+0+901.51 – P Ch.1+011.54 km – Normal rectangular cross section with designed reinforced concrete retaining wall (cantilever), 16.0 m bottom width in the riverbed and 0.42% inclination. The water level for Q1/100 is h = 3.30 m and Fr = 0.81 – tranquil flow. The computed velocity is v = 5.15 m/s. Behind the retaining wall, the design provides for filter drainage of 40 cm thick gravel material, grain size 4-6 mm 20 cm deep, and grain size 25-30 mm 20 cm deep, which prevents washing away of the material. For free percolation of ground waters, the design provides for  weepholes in three rows.

Channels to lead the streams into the regulated riverbed have normal trapezoidal cross sections with a 1:2 slope and bottom width of 1.50 m in the riverbed in the creek “a”, while the Faćkin Creek has the bottom width of 2.50 m. The slopes and bottom of the riverbed are lined with grouted stone the minimum size of d = 30 cm. The height of the lining is adjusted to the lining of the main course and terrain of the tributary. Underneath the stone in concrete lining the design provides for filter drainage of 15 cm thick gravel material, grain size 4-6 mm 8 cm deep, and grain size 25-30 mm 7 cm deep, which prevents washing away of the materials. The design provides for  100 mm weepholes made of PVC pipes for free percolation of ground water behind the lining. In addition, in order to prevent erosion, the design provides for the lining of the main course of the Tinja riverbed with grouted stone of dmin= 30 cm in the parts where the tributaries enter the main course of the river.

The design provides for a culvert at the length of L = 225.26 m and 1.10% inclination to drain mountain waters into the Tinja River in the area of the Bare settlement. The design provides for the construction of a new collecting shaft in the place of the old shaft, with a bigger capacity for evacuation of mountain waters and surface water drain. 

5. STRUCTURES WITHIN THE REGULATION

The design provides for the protection of the bottom of the Tinja riverbed in the form of concrete stabilisation sills stretching from the beginning to the end of the regulation, i.e. from P0 Ch. 0+000 km to P29 Ch.1+1196.75 km. The cross section of the sills is 80 x 140 cm, and the width is 80 cm. The space between sills is determined to ensure that erosion from the downstream side cannot affect more than 1/3 of the height of the sill, but for construction purposes they are spaced at 45 m. 

6. CONCLUSIONS AND RECOMMENDATIONS

The Main Design for the “Regulation of the Tinja River from the Koprić Bridge to the Mouth of the Faćkin Creek, Srebrenik Municipality”, includes the regulation of the riverbed of the left and right banks of the Tinja River from the Šerifov Bridge to approximately 300 m from the mouth of the Faćkin Creek over a length of approx. 1200 m, i.e. from P1 0+000.00 km to P29 Ch.1+196.75 m. The optimal normal sections that are adopted meet technical, economic and urban planning requirements. 

In addition, the following recommendations and conclusions are provided: 

· All recommendations made during the execution of works on regulating the Tinja riverbed are defined in the calculations, analyses and technical requirements; 

· When laying stone lining, care should be taken to install stones matching the dimensions provided by the Designer. The Supervisor should be present at all times during the laying of stone slabs;

· A new concrete wall can be lined with grouted stone blocks, as the representatives of Srebrenik Municipality wanted.

· Due to large quantities of excavated material amounting to approximately 38 200 m3, it is recommended to plan depositing the material, i.e. levelling the terrain where the riverbed on the left and right banks, from P12 Ch. 0+449.47 km to P21 Ch. 0+901.51 km, was cut through.

· The excavated material may be used to build the embankment only if it meets the geological and geomechanical requirements and is waterproof. In the event larger quantities are required to build the embankment, additional exploratory works shall be carried out for the borrow pit. 




1. [bookmark: _Toc237847762]SupervisorSupervisorSupervisorSupervisorSupervisorPRELIMINARY WORKS 

2.1. [bookmark: _Toc237847763]Staking out 

In addition to the design for the construction of a particular structure, the Beneficiary shall deliver to the Contractor basic geodetic elements before commencement of works and in a timely fashion. The handover of the basic geodetic elements will be recorded. The basic geodetic elements to be delivered to the Contractor are the following:
· Main traverse routes which shall serve for staking out the elements of the routes of the relevant excavations, embankments and supporting structures;
· Positional descriptions of main traverse points. The Contractor shall appropriately protect all received basic geodetic elements against destruction and decay and shall safekeep them until completion of works and handover of the structure to the Beneficiary.

The Contractor shall stake out everything that is necessary for execution of works and shall be responsible for all measurements; the Contractor shall check all measures and data before staking out the works and shall be responsible for any errors that occur due to his fault. During staking out, the Contractor shall ensure that the works remain within the design area, property and rights. The Contractor shall be responsible for any unlawful interference with the property of neighbours. 

In addition to staking out the route, the Contractor shall perform all geodetic measurements related to the translation of design data onto the terrain and terrain data onto drawings, and shall set construction profiles (profile boards) and maintain all of them in working order during all phases of construction. 


2.2. [bookmark: _Toc237847764]Terrain Clearing

Before commencing the earthworks, the terrain in the area of the regulation works shall be cleared from rubbish, waste and alluvials and all the collected waste shall be taken to a city landfill or to a place determined by the  Supervisor. Shrubs shall be cut, piled in an appropriate place and incinerated.
[bookmark: _Toc237847765]
2.3. Removal of Fences 

In all places at the site of construction works, (any) existing fence made of wire, wood and similar materials, i.e. light fence, shall be carefully removed over the required length, disassembled and stored at the construction site, it shall be protected and kept there until completion of works on structures. Following completion of all works, on a particular structure in stretches lying outside the property owned by the water management company, the fence shall be re-erected if necessary at the place from which it was removed. While doing so, all unusable material and material ruined during removal and storing shall be replaced. The Supervisor shall determine whether the fence has been reinstated to its original condition and shall confirm this in writing. 

Billing and payment shall be done per 1 m1 of removed fence, including putting away and storing of removed material and re-erection of the fence, i.e. reinstatement to its original condition following completion of the works.

2.4. [bookmark: _Toc237847766]Removal of Shrubs and Trees 

In all construction zone areas with structures covered with shrubs up to 10 cm thick and with trees of all sizes, shrubs shall be removed and trees felled, with branches cut off and trunks cut to the appropriate length, while any stumps of newly-cut or previously cut trees shall be extracted and removed. The cut trees shall be disposed of at an appropriate site landfill so that they do not interfere with the execution of works, and their quantities shall be handed over to the Supervisor or his/her Representaive. The uprooted shrubs, cut branches and extracted stumps shall be piled and incinerated. Billing and payment shall be done per 1 m2 of area from which shrubs were removed, while billing and payment for cut trees and extracted and removed stumps shall be done per piece, depending on the diameter.

2.5. [bookmark: _Toc237847767]Removal and Relocation of Existing Installations 

According to the Layout of the regulated riverbed with above-ground and underground installations, in all places where there are any existing electricity, postal (telephone and telegraph) installations or pipelines of drinking or waste water that overlap or intersect with structures under construction, such installations and pipelines shall be removed or relocated at the request and instruction of their owner or user. Cutting and relocation shall be performed within the shortest time possible to avoid downtime in the operation of these installations.


2. EARTHWORKS

3.1. [bookmark: _Toc237847769]Removal and Depositing of Topsoil

These works include surface excavation of topsoil below the design embankment and at the borrow pit, including transportation or mechanical backfilling of the excavated material into the landfill in the regulation area or into the borrow pit. 

Surface excavation of topsoil shall be performed wherever necessary for preparing the subsoil, foundation soil and the connection between the existing and newly-designed embankment. 

The excavation at the embankment shall be performed at a required depth, depending on the situation at the site, as determined by the Supervisor, while at the borrow pit the excavation shall go to the depth of the topsoil.

The excavated topsoil material shall be carefully deposited in standard geometric shapes and with surfaces slanted for draining purposes, to avoid waterlogging of the material and to ensure that it can be reused for topsoiling of surfaces of the newly-constructed embankment. 

Any portion of excavated topsoil remaining after the design areas have been topsoiled shall be used to backfill the existing material trenches as per the design, and to backfill the new borrow pits.

Billing and payment shall be done per 1 m2 of excavated topsoil including transporting and depositing at a temporary landfill determined by the Supervisor.

3.2. Excavation for Structures

Excavation shall be executed to fit the design, site and hydrological conditions, geotechnical properties of the soil, amount of works, construction season, and drainage needs and possibilities.

Stability and protection of the existing structures shall be ensured during all stages of construction. The works include all excavations of all soil materials provided for in the design, along with loading, transporting and backfilling of the excavated material into the embankments or landfills for different purposes, depending on the purpose and installation technology of the particular material. 

These works include all excavations in the foundation soil, removal of the upper part of the existing embankments, excavation at the borrow pit, as well as any digs/excavations during the execution of works. 

In principle, excavations are to be performed using machinery and other means, such that manual labour is limited to the bare minimum. All excavations shall be executed in accordance with cross sections, planned elevations and inclinations as per the design, or as requested by the Supervisor. 

During all phases of excavations, efficient drainage must be ensured. Any disruptions in excavations due to occurrence of water shall not be paid separately. During the execution of works, attention shall be paid to prevent undermining of soil that could endanger human life and cause damage.

Wide excavations shall be executed as per the design measurements, using appropriate machinery, taking care that the soil below the excavation line is not disturbed. The excavated material shall be loaded and transported to the embankments. Wide excavations are any such excavations where excavation heads exceed 4 m in width and are executed on a surface exceeding 20 m2. 

The foundations (rockfill d min= 50 cm) shall be excavated towards the cross sections, either mechanically or manually, along the tunnel liners, as provided in the design, allowing the river to flow through a cofferdammed canal.

Excavation sides shall be executed in accordance with the design inclinations and if necessary they shall be shored. 

Only the area matching the design measurements or subsequently approved changes made by the Supervisor shall be considered excavation, i.e. excess excavation shall not be taken into account. 

If caused by his mistake, the Contractor shall at his own expense backfill excess excavation with stones or compressed soil, depending on the conditions on the terrain and as decided by the Supervisor. 

The billing for excavation shall be done based on the actually measured quantities of autochthonous materials excavated in accordance with the design outlines. Unit price shall include the required ramps, cofferdams and access roads to the place where the works are executed, and their relocation. 

Excavation shall be classified in accordance with the Average Norms in Construction, and billing and payment shall be done per 1 m3, depending on the type and category of excavation

3.3. Borrow Pit Excavations

The design provides for borrow pit locations based on an agreement with tye Benificary. Geotechnical testing of the quality of material will be performed and prognostic profiles will be developed in these locations and they will serve for calculation of masses. In case the quantities of material need to be increased, the Contractor shall submit a timely proposal and seek approval of the Supervisor for using a new borrow pit, and shall hire an appropriate institution to perform additional testing of the quality of materials and their usability for embankment construction purposes.

Before commencing the extraction of material from the borrow pit, the Contractor shall submit to the Supervisor for his approval a proposed organisation of extraction from the borrow pit that will be used for excavation. 

The site plan of the borrow pit provided by the Designer must include indication of the place where the topsoil and other unusable material will be deposited, as well as the method for final arrangement of the borrow pit following completion of extraction. Based on this proposal, the Supervisor shall give his approval for the use of the borrow pit.

Any costs incurred due to works which are not covered by the Supervisor's  approval for extraction of material shall be borne by the Contractor, including any indemnification for destroyed crops and land, as well as indemnification for any resulting damage to the borrow pit or the surrounding land.

The opening up of the borrow pit and extraction of material from it shall be performed in a way which will not lead to any major inflow or rush of water. Particular care should be taken not to create by excavation any continuous canals parallel or perpendicular to the watercourse of the Vrbas River, because in case of high water levels the water would form backwater and new courses, and would then wash this soil away. In this regard, the requirement is to perform the excavation discontinuously, i.e. to leave occasional discontinuities (impervious blankets) in the excavation. Billing and payment shall be done per 1 m3 of excavated material, including all costs of the borrow pit as described in the bill of prices.

3.4.        Embankments	

3.4.1. [bookmark: _Toc237847773]Preparation of underlying stratum (subsoil)

Prior to shoulder filling of first layers of the embankment the underlying stratum needs to be cleaned from all types of sediments and organic materials as well as other materials for which the Supervisor finds that they must not remain in the bed of the embankment. 

Autochthonous types of soil composed of coherent and incoherent materials must have 100% degree of soil compaction (in line with the standard Proctor Compaction Test) for embankments lower than 2.0 m. A soil compaction test of incoherent materials may be performed by using a dynamic plate Φ30 cm. Minimal degree of compatibility for these materials composed of 20 – 35% of stone materials MS = 25-30 MPa. When it comes to materials composed of 30 – 50% of stone materials minimal MS = 30-35 MPa. The procedure includes compaction of an autochthone soil over which the foundation (building) is built, the depth of which is approximately 30 cm. In case in which the composition of soil – underlying stratum (subsoil) is such that no direct construction of embankment can be carried on (silty soil, or autochthon soil or similar) it is necessary to prepare the underlying stratum prior to construction of the embankment (replacement of the material and similar), as stated in the design or as determined by the Supervisor. Billing and payment shall be made per 1 m2 of the compacted underlying stratum. 

3.4.2. [bookmark: _Toc237847774]Shoulder filling and compaction 

Material for construction of embankments is delivered and transported from an excavation site, and then graded on the construction site into layers of prescribed height and level of compaction as stated under relevant provision of the Bills of Quantities.

Each layer of the embankment has to be compacted within a full width by the use of an adequate mechanical machine, whereby the compaction, in principle, is to be carried out from the edge of the embankment towards its middle section. 

All areas inaccessible to mechanical vehicles or locations where the use of heavy compactor engineering vehicles would be inappropriate due to some other reasons (shoulder filling behind a building) should be compacted by some other suitable means or by applying some other methods which will have no impact upon the stability of the building, the use of which is approved by the Supervisor. 

Shoulder filling must be carried out in such a manner that longitudinal layers be, if possible, horizontal or within the vertical alignment gradient. 

Works on shoulder filling should be interrupted at any time when it is not possible to achieve satisfactory results concerning the degrees of soil compatibility, in particular, due to high waters, or other atmospheric effects. Based on this ground the Contractor shall not be entitled to any compensation.

Material to be used for embankments must not be frozen, nor must its embedding on frozen surfaces allowed, such as snow or ice surface. 

3.5.        Construction of a drainage filter 

Gravel which possesses the granulation degree as stated in the design is embedded into the drainage filter, containing no organic matters. Before commencement of earthworks the characteristics and features of the materials from a borrow pit have to be examined.  

Embedding is carried out in layers with layer height of up to 40 cm behind the retaining wall along with compacting of which the degree of soil compatibility is up to 70% of the Proctor Compaction Test. 


3.6.       Building soakaways

Soakaways are to be built in the areas as envisaged in the design or as determined by Supervisor  through a “stone in concrete“  lining at the Faćkin Creek and creek “a“. Soakaways will be built of plastic pipes Ø 10 cm. They are placed at every 2.0 m in the ditches envisaged for channelling creeks.

In the course of concrete embedding, pipes need to be well protected against movement and possible damage. The pipes which are envisaged to be installed must be issued with a required quality certificate, and their use is approved by the Supervisor.  

3.7.       Disposal sites

Material surplus is transported to an approved location for the purpose of filling roughness in soil surfaces or to a disposal site. If the material is used for filling roughness in surfaces the filling material should be carried out by making a necessary elevation so that upon the completion of the soil settlement the deposited material should be aligned with the surrounding terrain.  Depositing of material in a disposal site is performed in line with the prescribed technical conditions. Billing and payment shall be made per 1 m3 of material which is loaded and transported to an approved disposal site or a city disposal site.

3.8.       Stone fill and lining 

Stone used for lining or for filling the area as envisaged in the design has to meet certain physical-technical characteristics such as hardness, wear resistance and frost resistance. Prior to embedding the selected stone into lining it is necessary to obtain an approval by the Supervisor. 

[bookmark: _Toc237847785]Stone is spread on an earlier prepared surface. Size of the stone to be used for a stone lining must not be smaller when compared to the size prescribed in the design, and the stone needs to be precisely laid, in both directions. The stone which is laid in concrete and used for the purpose of lining the bottom of the regulated bed and ditch (creek) should be grout washed and cement mortar should be used for pointing. Construction of a side slope and embankment includes spreading of geotextiles and filter layer consisting of a grain size material, of larger or smaller granulation, 4-6 mm and 25-30 mm. Rough and gentle laying and compacting is carried out in accordance with measures defined in the design.  

In case of filling sinkholes the height of layers needs to be taken into consideration and all layers should be compacted by using an adequate mechanical means.
 
Unit price for 1m2 of embedded lining shall include procurement, delivery and preparation of stone, loading into transportation vehicles, horizontal and vertical transportation to the area where embedding is carried out and embedding with all necessary works included. 

[bookmark: _Toc237847779]3.9.	Tampon layer

Tampon layer is used for the bed lining of slide slopes areas, and is deposited over the previously graded slide slope area of the embankment, the accuracy of which is +/- 1 cm, and is compacted by using smooth rollers. 

Gravel material taken from the excavation may be used, sieved through a sieve with 4 - 6 mm and 25-30 mm of sieve openings, for the lining of a side slope area the thickness of which is 20 cm in “stone deposits“, that is the thickness of 30 cm in “stone in concrete” and thickness of 15 cm for ditches channelling the creeks into the regulated bed, in accordance with the drawings. 
Billing and payment shall be made per 1 m3 of delivered and embedded material. 

3.10. Slide slope areas soiling treatment with humus

The completion of the embankment construction is followed by applying a soiling treatment over the surface with humus taken from a dump, that is from a borrow pit if necessary. Humus is deposited in a layer of 20 cm, graded, sown with seeds of local types of grass into manured soil in line with agrotechnical conditions and is cured until the takeover of works to the Beneficiary takes place. 

Billing shall be made per 1 m2 of the grass surface area that is treated with humus and sown with seeds. 

3.11. Construction of retaining walls 

Before commencing the construction of a retaining wall the Contractor and Supervisor must review the terrain thoroughly and find whether it meets requirements defined in the design. If this is not the case then it is necessary to adapt the design and technology to real working conditions. 

Works are carried out in line with the design, existing regulations and provisions related to the given technical conditions of the work. 

Works have to be carried out in accordance with the design, regulations, control programme and quality insurance, design of construction work organisation, requirements defined by Supervisor and the given technical requirements of the works. 

Additional and subsequent works may be carried out only upon a previous approval issued by the Supervisor. 

4. CONCRETE CONSTRUCTION WORKS
[bookmark: _Toc237847784]
4.1.             General remarks

Concrete constructions should be carried out as defined in the design and in line with PBAB/87. As defined in the design a hydraulic concrete of second category, C II, with frost resistance of M200 is to be used.   

Concrete is mechanically made in a concrete factory and is placed by a pump or in some other way under a condition that the segregation of a stone aggregate must not occur. It is mandatory to carry out an earlier quality test of the concrete produced from a selected cement, aggregates and foreseen additives. In the course of the works it is not allowed to change the selected factory and type of cement, nor can the provider of the stone aggregate and additives be replaced without obtaining an agreement from the Supervisor. Minimal quantity of cement for the required grade of concrete, unless otherwise stated in the testing results, is 350 kg/m3of concrete that is pursuant to Article 26 PBAB/87. For the concrete to be placed in water the minimal required quantity of cement should be 400 kg/m3 of concrete.

Upon completing the works on excavation and prior to the beginning of concrete works the Contractor shall contact the Supervisor in order to review and take over the excavation which has been finalised. 

Prior to commencement of concrete works of every single concrete construction the Contractor shall also contact the Supervisor in order to review and take over concrete formworks and reinforcement. Only upon the Supervisor’s issuance of a written authorisation that is notified in a construction log can the concrete works of that particular part of the construction start. 

The Contractor shall send an invitation to the Supervisor during the agreed upon regular working hours to inspect concrete formworks and reinforcement. If the invitation is sent outside this time it cannot be used as a justification for the commencement of concrete works.


Description of the concrete works and preparation for the works must be recorded in the construction log so that all activities and meteorological conditions can be accurately considered during all phases of the works.  

Drawings and Bill of Quantities designate type and grade of concrete to be achieved for every position and type of construction. 

Concrete quality is proved in line with corresponding Articles of PBAB that is Article 1.11. Concerning these requirements expenses related to all these tests shall be borne by the Contractor and shall be calculated within the unit prices of concrete works. 

Should the concrete on the basis of the execution of works achieve the quality and hardness lower than the tolerance envisaged in technical requirements and regulations concerning hydraulic concrete, the agreed upon unit price for the relevant concrete shall be reduced to the price of the achieved concrete grade, and only in case if the reduction of the concrete hardness quality is not harmful to the safety of the construction. In such cases the Contractor shall prove the quality and stability of the construction and shall bear the costs. If the concrete quality is below the tolerance borderline the construction shall be demolished and removed after a new quality requirement without any right to payment for the executed works. 

All works must be carried out in accordance with the design, relevant drawings and details, and executed by qualified construction workers and under an expert supervision. 

Concrete quality control is mandatory while, on average, the quality of hardened concrete is proved by taking two samples of concrete for every ring of the retaining wall while in relation to a weir placed along the lining of the side slopes one sample per ring is sufficient. The Supervisor retains the right to request even larger number of samples to be taken in case some extraordinary circumstances appear, the influence of which may cause quality reduction of the deposited concrete (extremely high temperature, heavy rain falls, water leakage caused by depositing fresh concrete, cold temperature, and similar). 

4.2.      Materials for the preparation of concrete

[bookmark: _Toc237847786]4.2.1.    Aggregate in concrete

River gravel or material taken from a quarry may be used as an aggregate for concrete.  

If aggregates from a quarry are used, the material used as an aggregate in concrete must be solid, sound, hard and free of absorbed coatings of soil and organic materials before crushing and sieving. 

Aggregate in concrete should contain at least 5 fractions with precisely determined percentage in the mixture along with a constant control of granulation process. The same method is applied in case when a river aggregate is used. Granulomere composition of the aggregate should always be between two adopted granulomere curves.  

As regards a pumped concrete an aggregate with approved granulomere curve is to be used, containing a maximal granule size of up to 32 mm and V/C factor 0.40.

4.2.2. Bonding materials

All types of cement corresponding to existing regulations can be used as bonding material. 

Bonding materials which do not comply with standards must not be used. 

The Contractor shall submit evidence regarding quality of bonding materials (certificates) issued by manufacturers or a licenced institute authorised for testing building materials and construction. 

In principle the use of normal cement PC 35 and PC 45 is envisaged for concrete works. Cement types in use should meet conditions for making waterproof hydraulic concrete. 

Cement should be directly delivered from a factory, in bulk, and stored in adequate silos equipped with batchers.

Cement packed in bags can only be used on a construction site, in specific situations and when smaller quantities of concrete are needed as well as for less significant constructions, about which the Supervisor issues a decision. 

4.2.3. Water for making concrete

Water for making concrete must be without any harmful impurities and constituencies. Water can be batched by either weight or by volume. Water batching accuracy should be  1%. Water from a city water supply is recommended.  Water from the river Tinja must not be used for making concrete. 

4.2.4. [bookmark: _Toc237847789]Additives

Required additives (for swelling, set retarding - retardation of setting time for longer transportation period, additives for shrinkage reducing and air entrainment to increase resistance to wetting and freeze etc.) can be applied after the purposefulness of their application is proved provided that they do not have any impact upon the required  quality of the concrete as defined in the design.  Methods of application and quantities are prescribed in instructions provided by manufacturers. 

4.3. Concrete mixing

Concrete mixing is obligatorily carried out by relevant concrete mixers in the concrete factory or by a concrete mixer at the construction site. Manual mixing of concrete is not allowed. 

If concrete mixing is carried out in a commercial central concrete factory it needs to be proved that no segregation will occur during the transportation, and that the overall time of manipulation with the mixed concrete until the moment of laying will be shorter in comparison to the time needed for the commencement of bonding process. In case this is not possible concrete mixing should be done by using relevant concrete mixers placed in the vicinity of the point of concrete placing. 

4.3.1. Concrete composition

Aggregate, bonding material, water and additional agents are batched in quantities necessary to achieve the required type, quality and grade of concrete as defined in the Bill of Quantities and Priced Bill of Quantities.  

The Contractor must prove in advance that it will reach the prescribed quality and grade of concrete for all construction elements. 

Specific granulation of aggregates and water-cement factor should be selected in order to achieve a concrete of such consistency which will ensure obtaining all required characteristics of concrete (concrete grade, waterproof quality etc.) 

Aggregate coarseness tolerance ratio for every single fraction is  2%. Control is carried out in the course of the execution of works. When water is batched it is mandatory to take into consideration the previous humidity of the aggregate. 

In case concrete placing of one element of the construction is to take place only one specific type and grade of concrete should be used. 

4.3.2. Control of concrete

Certified and authorised institute which is approved by the Supervisor shall carry out the control of concrete. The Contractor shall bear the costs of testing activities. Number of testing samples is determined by technical requirements provided hereby, or in line with PBAB/87. 

The Supervisor may require that samples be taken out from the concrete building aimed at controlling the quality that is achieved.  The Contractor shall take out samples in the parts designated by the Supervisor and shall send them for testing. Should results of the testing are not satisfactory, the Contractor shall bear the testing costs.  

In that case the Supervisor should make a decision whether to rehabilitate the building at the expenses of the Contractor or that payment with reference to the concrete be made out at a reduced price in line with the contracted conditions, but only if a lower grade concrete placing has no impact upon the functionality, stability or resistance of the construction. 

The Supervisor shall be entitled to suspend concrete placing, if a direct control performed by the Supervisor establishes that the preparation of concrete is not carried out in line with the contracted conditions. 

The Contractor shall not be entitled to any compensation in case the suspension of concrete placing works takes place, but shall be responsible to remove as soon as possible the deficiencies which have been pointed out. 

4.4. Concrete placing 

Concrete placing should be carried out in accordance with the approved design of the construction work organisation for a particular part or an entire construction.  Concrete is placed immediately, after being mixed, by means of a relevant modern device which guarantees achieving the required concrete quality. If need be the Contractor shall intervene in the course of the execution of works and issue special instructions for the purpose of achieving better concrete or concrete construction quality, and adapting the construction to the on-site conditions. Also, the Contractor, sharing the same objective, may recommend to the Supervisor to change the approved method of organisation of works, and upon the approval the Contractor can start working on the implementation of the proposal. 

Prior to concreting process of buildings and foundations it is necessary, in places where it is needed, to clean foundation area in accordance with existing regulations. 

Building, installation, dismantling, and maintenance of concrete formworks should be calculated in the unit price of the laid concrete of relevant grade in line with specific quantity and type as defined in the Bill of Quantities.

Cure and protection of the concrete during the time it is prepared and mixed, transported, laid, and after the laying process into certain parts of the construction is completed, should be carried out in line with the conditions of the aforementioned regulations.

In addition to the works earlier described when it comes to concrete works and calculation of unit prices in certain situations all works and expenses relative to the main works should be encompassed and calculated (scaffolding, construction barriers, access roads, electric and other installations, costs related to handling materials, and similar).

As regards billing of all performed concrete works ideal measurements of the construction are taken into account in line with the design. 

Unit price of 1m3 of laid concrete of certain grade includes procurement, delivery and preparation of necessary materials for achieving a required type of concrete, making concrete of certain grade and waterproof quality, loading into transportation vehicles, horizontal and vertical transportation to the place of concrete placing, and the concrete placing  itself, taking into consideration the type of construction, size of cross section of the construction, method of concrete placing and concrete curing methods during the time period while it is not ready to be used due to a failure to have met the required weighting. 

The unit price of the concrete includes costs related to scaffolding and concrete formworks, as well as costs of appurtenant works. 

4.5.      Reinforcement works

4.5.1. Introduction

All reinforcing works are to be carried out in accordance with “Rulebook on Technical Measures for Concrete and Reinforced Concrete“, and regulations for the use of ribbed bar for reinforced concrete from 1965, and the instructions provided hereby. Reinforcing must fully correspond in terms of strength, dimensions, shape and spacing to the submitted drawings relevant for reinforcing. 

4.5.2. Preparation for concrete placing

The Contractor must carefully straighten reinforced steel bars, clean them from rust that is peeling off and other impurities, and in particular greasy impurities. Reinforcing material is not allowed to be cleaned with acid. Reinforcement bar bending must be carried out in cold conditions. Reinforcement extension must be conducted on the basis of submitted drawings on reinforcement or in agreement with the Supervisor, and in line with PTP for concrete and reinforced concrete. In case the Contractor does not have adequate profiles during the construction it shall at its own expense do recalculation and make drawings on reinforcement. The Contractor shall submit the structural calculation and details to the Supervisor for an agreement, and only upon receiving the agreement can it start working on making reinforcement drawings. In this case the Contractor shall bear the costs related to a surplus of reinforcement weight, as defined in the design. Unit price relative to concrete works shall be applied in this case. 

Before the concreting process starts the reinforcement must be placed according to the details and reinforcement drawings; it needs to be installed and fixed in concrete formworks, and then thoroughly examined. Cracked reinforcement bars need to be replaced. The Supervisor is in charge of reviewing and taking over the reinforcement as well as of issuing an approval for concreting works to start, if this is explicitly required in the design, and it needs to be notified in the construction log. The reinforcement must be secured from displacement during the concreting process by applying sufficient number of chairs and by firm fixing. All reinforcement and stirrups are to be tied to the main reinforcement by a black bailing wire the thickness of which is 1.4 mm.

Fixing reinforcement: Reinforcing bars will rigidly connect at intersections, that is chairs, struts, etc. In the course of placing concrete the steel reinforcement must stay motionless.  Reinforcement extensions in the walls, columns, etc. must be firmly wire tied prior to concrete mix placing. Prior to placing concrete at the designated place wires will bend from the face of the concrete but along the line of the reinforcement.

Concrete protection layer thickness that is the distance between concrete formworks and reinforcement is at least 2 cm, unless otherwise specified in the design. 

Auxiliary elements: A special attention needs to be paid to installing and setting a right distance between concrete formworks and parallel reinforcement bars, as in a bed filled with slabs. Metal angle gauges will be used, if necessary, in order to secure an accurate spacing of vertical steel bars in concrete formworks. Stirrups need to be firmly wire tied to the main reinforcement. Horizontal reinforcement at the bottom of plates, beams, girders should be placed at an adequate height by using “chairs“. The other horizontal reinforcement needs to be fixed by stirrup links or in some other approved way. The Contractor shall be responsible that reinforcement be firmly and accurately placed and that it remains in that condition. Longest available bars should be used, except for the sections where the extensions are envisaged to be used.

Reinforcing extensions placed in horizontal and vertical directions to be joined with elements which will be embedded later should be long enough so that anchoring of reinforcement be fully secured. The extensions will be fixed in concrete formworks prior to concrete placing and will secure dislocation from occurring in the course of concreting process. Chairs are to be applied in this phase.  

Bars should not be cut when pointed at lined pipes conducting installations through a wall, but they should be bent in such a manner so as to open a bypass area. 

In all triangular openings in slabs or walls corner posts should be diagonally strengthened. 

Concrete steel should be placed in the quantity required for a daily concreting process. It needs to be examined and approved before the concrete is placed.  

Tying the concrete reinforcement by the means of wire to the nails which are nailed in the concrete formworks, the use of wooden chairs bellow the reinforcement, is not allowed. 

4.5.3. Billing of reinforcement

Billing of reinforcement according to GN 400 is carried out in three categories.

a) Simple reinforcement – considered to be a single reinforcement over one tension zone pertaining to girders, plates and ceilings, reinforcement of foundations, walls, ring beams, commonly reinforced columns, except for a spiral reinforcement. 

b) Medium complexity reinforcement level – considered to be a single reinforcement over a number of zones pertaining to girders, plates and ceilings, reinforcement of continuous girders, beams of irregular shapes, circular walls, short-span bridges, and similar.

c) Complex reinforcement – considered to be steep frame reinforcement, including large-span bridges, water supplies, winding stairs without a column in the middle, domes, shell roofs and similar.

Each aforementioned group is divided based on a steel profiles not smaller than 12 mm and larger than 12 mm.	
 
Reinforced ribbed steel RA 400/500 is foreseen for reinforcing works. 

Pricing related to steel includes the following: procurement, cleaning, straightening, cutting, bending, bonding or steel welding, including certification costs as well as placing chairs and cleaning waste as a result of cutting. Payment shall be made per 1 kg of weight obtained as defined in reinforcement drawings (with adding necessary extensions for new extensions and hooks) and theoretical weight of steel. 

5. TAKEOVER OF EXECUTED WORKS 

5.1.	Takeover of the excavation is performed immediately before the beginning of the next phase of works, unless otherwise agreed with the Supervisor. The takeover is conducted in line with designed excavation profiles pertaining to a particular section.

5.2. 	Takeover of embankment and filling can be carried out per certain embedded layers, or upon full completion of the construction. Prior to this it needs to be established whether the required characteristics of the embankment (compactability level) have been met.  Final takeover of the embankment and filling is conducted immediately prior to the commencement of the following phase. 

5.3.       Takeover of stone lining is conducted after the completion of works.

5.4.  	As regards the takeover of certain building structures, in addition to quality requirements, it needs to be checked whether they are built in line with accurately designed height reference point.

5.5.   	All partial and final takeovers of certain works and building structures need to be notified in the construction log. 

5.6.   	Should certain works be taken over regardless of some deficiencies, notifications should be made concerning those deficiencies and a deadline for removing them is to be determined. 

5.7.  	A definitive takeover of the works can be conducted (regardless of prior partial procedures of takeover), only after a new detail revision and takeover of all parts of the building structure have taken place including a finding that the foreseen quality of works has been achieved. The definitive takeover implies that a construction site is fully cleaned, including all profiles of the bed and building structure, and that the entire area within the construction site is restored to its original condition. Areas accessible to construction machinery, traffic roads for use etc., have to be cleaned, if necessary fences are to be demolished, walls, stairways and surrounding terrain should be restored into their original state, or to an improved one.  

[bookmark: _Toc237847800]6. OTHER ANCILLARY WORKS 

All other ancillary works which will occur during building process of this building structure will be carried out in line with technical requirements given in a technical specification within the design and relevant regulations pertaining to those buildings and constructions.  

7. HYGIENE-TECHNICAL SAFETY PROTECTION MEASURES	

In the course of executing earthworks it is necessary to adhere to existing regulations and recommendations regarding work protection. Prior to their use the construction machinery, tools and devices must be checked and tested for operability. Workers who handle construction machinery and devices must be familiar with handling instructions. Frames of moveable parts of machines (blade, load basket etc.) must be painted in white or yellow under corner of 45 0  for the purpose of danger warning. All self-propelled machines must have a device for sending sound signals with an automatic turn-on mechanism when in backward motion. Hand tools on the construction site must be neatly sorted out and kept in a separate warehouse. Person in charge of keeping and issuing tools must take care of operability of tools, while unusable and damaged tools should be immediately removed from use. 

Safety hazards warning boards should be placed at places where there is a danger from falling into deep or from height. Protection fences should be erected on sites deeper than 3m. Trenches deeper than 1.50 m must be supported by timberwork, unless trench sides are naturally steep. Employees working at the construction site must be equipped with personal protection equipment and wear it during working hours. 

During the execution of all phases of work, life and safety of employees must be fully secured. 

Expenses related to hygiene-technical safety protection measures on the construction site should be included in work unit prices. 
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