TECHNICAL DESCRIPTION – COMPONENT 4

1. INTRODUCTION
In the year 2006 was made a Preliminary Design "Regulation of river Bosna from the bridge in Reljevo to the inflow of r. Željeznica" (Institute for Water management / Zavod za vodoprivredu d.d. Sarajevo). This project was revised but it was not adopted. Revision had several significant remarks, but these were not included in the final version of the Preliminary Design. During the making of the Main Design in 2009, all remarks were taken into account. Several meetings were held with interested parties where was discussed the problematic of regulation of the mentioned section which is approx. 8 km long. Taking all that into account there was made a Main Design of regulation and it was delivered to the investor on July 2009. The Project was revised and adopted by the revising institution (Institute for Water Management/Zavod za vodoprivredu, Sarajevo) in September of the same year.  

In the Main Design was made a division of the trace of regulation into 6 sections. Since it had turned out that these sections were too long for annual available assets for realization, Investor has demanded an additional division into smaller sections which would be long approx. 300-500 m or which would be feasible for realization in one construction season. Sections were selected in a ways so it can be realized independently from each other with incorporation into natural situation. This excerpt from the Main Design covers the section ST 3+638,77 to 4+373,90 or 735,15 m. 

Above the „breaking-down“ into sections was made the correction of prices in invoices, and based on the really offered unit prices for performing of the regulation of river Bosna in Kakanj. New annexes were made which are adequate only to here considered section, and new bill of quantities and invoice where are included also the transitional sections of incorporation into „natural“ river bed. Numbers of annexes in this separate document are equal to original numbers from the Main Design. All other annexes, calculations and technical report can be found in the original Main Design, the part of which is this separate document. In the separate document are extracted the most important annexes, technical conditions, bill of quantities and invoice, as well as the short description which is related to specifics of the said sections, and with a goal to ensure the excerpt from documentation with a goal to make a tender for the realization of it.
Total investment value for sections ST 3+638,77 to 4+373,90 or 735,15 m, based on the inovelations of bills of quantities and invoices was assessed to 2 895 000 KM (or 2 894 399,67 KM according to the invoice by the designer).

2. SECTION SUMMARY
Situation position of the trace which was adopted in the Main Design had its changes in the number of the sections for realization. Due to the high price of works for one section, and upon the proposal of the investor, was made even further division and was adopted the proposal for 19 sections. In the Table 1 is given the review of old and new sections.

Table 1. Table presentation of new sections 
	DESIGNED
	NEWELY ADOPTED
	COMMENTARY

	SECTIONS
	CHAINAGE
	LENGTH
	SECTIONS
	CHAINAGE
	LENGTH
	

	 
	0+000,00
	 
	 
	0+000,00
	 
	 

	I
	1+203,11
	1203,11
	I
	0+377,07
	377,07
	b. Rečica

	
	
	
	II
	0+762,39
	385,32
	concrete walls, bridge Rečica

	
	
	
	III
	1+144,39
	382,00
	 

	
	
	
	IV
	1+596,89
	452,50
	b. Lepenica

	II
	2+235,09
	1031,98
	V
	1+863,27
	266,38
	 

	
	
	
	VI
	2+241,27
	378,00
	partisan’s bridge

	III
	3+638,77
	1400,59
	VII
	2+808,27
	567,00
	meander of Bosna

	
	
	
	VIII
	3+186,27
	378,00
	 

	
	
	
	IX
	3+638,77
	452,50
	 

	IV
	4+793,25
	1157,57
	X
	4+091,27
	452,50
	r. Miljacka

	
	
	
	XI
	4+373,90
	282,63
	Bridge Bojnik

	
	
	
	XII
	4+930,37
	556,47
	b. Bojnik

	V
	6+243,32
	1450,07
	XIII
	5+292,37
	362,00
	b. Dobrinja

	
	
	
	XIV
	5+793,39
	501,02
	no sill, canal

	
	
	
	XV
	6+275,19
	481,80
	new entrance of b. Dobrinja

	VI
	7+919,19
	1675,87
	XVI
	6+637,19
	362,00
	 

	
	
	
	XVII
	7+146,05
	508,86
	no sill

	
	
	
	XVIII
	7+566,57
	420,52
	r. Zujevina, bridge for pedestrians

	
	
	
	XIX
	7+919,19
	352,62
	r. Željeznica


The selected section is in total length of 735.15 m and the transition from the downstream side 53 m. The selected section starts downstream from the inflow of river Miljacka and there is the fixation sill, and on upstream side it ends by the bridge Bojnik and there is the fixation sill. From the upstream side it incorporates into the existing fixation sill, and on downstream side is planned new fixation sill and the transition incorporates into existing bed with ensuring it by large stones layer. Therefore the section ends with the fixation sill.
The main characteristic of this section is that at the right bank of river Bosna we have the inflow of river Miljacka and it is regulated from the inflow to the bridge. At the right bank of river Bosna we have a Duboki potok (brook) and by the design is predicted that the brook is regulated from the bridge to the inflow. At this secti9n is changed the width of the bed from 35 m which is downstream from the inflow of river Miljacka to 30 m which h is upstream from the inflow of river Miljacka.

At this section are also standard structures: fixation sills, stairs, downward ramp for machinery and outlets (Picture 1). 
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Picture 1 Section regulation chart

At this section we have a surplus of earth material and eroded bank surfaces which may be regulated by good planning-regulation. It must be emphasized that the geodetic survey was conducted at the end of 2008 and the beginning of 2009 and some deviations may occur compared to the configuration of the terrain which will be at the realization of the said sections (in the first place due to floods from January 2010). The vicinity of the inflow of rivers and brooks has impact to that, and the river Bosna itself which is demolishing banks at these sections, and during the realization of this part of the project the quantities of the excavated and built-in materials will be calculated per construction books. 

Access to riverbed 

Access to the riverbed is by predicted downward ramps and stairs. At these sections for downward access to the riverbed is planned the construction of 3 stairs.

Downward ramp for machinery is at the left bank of river Bosna by gravel road, width of 3.0 m which goes in parallel with the river to the connection to asphalted road by the bridge Bojnik. 

The road is at the level of existing terrain and in length of 67.00 m and it is in water protection zone. The roadway construction of the road during the construction of regulation has to be made as the layer of compacted crushed stone material with thickness of 25 cm, size of grain 0-40 mm to which after the construction will be added the same material and compacted to the required level of compaction and thickness of 30 cm.
Downward ramp is at chainage 3+685.57.

Stairs are, by turns on the let or right bank as it was shown in the Annex 4, at chainages: 

3+703.77, 4+003.77 and 4+303.77

Fixation sills 

For the purpose of maintenance of invert level and control of erosion of the bottom are installed concrete fixation sills at the bottom. Positions of fixation sills in the main watercourse are
3+638,77, 3+729,27 width 35 m and width 30 m at 3+819,77, 3+910,77, 4+000,77, 4+091,27, 4+185,77, 4+280,27 and it ends with the existing fixation sill at 4+373,90.

Pavement (coating) of slopes

The bottom of the bed is not paved, but its form is kept by fixation sills. Slopes are paved by the height of 2.5 m (at the major part of trace, except around bridges and it is related to the lower slope from the bottom of the bed to the berm). Adopted paving (coating) by pre-fabricated concrete hexagonal prisms (MB30) as in the picture:
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Picture 2 Concrete prisms

Below prisms is the gravel-drainage buffer layer of 20 cm and thin geo-textile with a role of the filter. Slabs are based on the concrete foundation 80 cm deep, and from the upper side are „fixed“ by concrete crown 34 cm high. At the paved part of the slope, at distance of 6 m, is conducted the connecting of concrete foundation and the crown by vertical beam 20 wide and the same thickness as prisms, e.g. 15 cm. 

Berm and lower part of upper slope up to 50 cm above the berm will be secured from erosion by layering of geo-net. At the other parts of trapezoidal bed the upper part of upper slope is protected from erosion also by sown grass, which will have favorable aesthetic effect of incorporating into environment.

Passages
For introduction of behind-the-bank water into riverbed, above the introduction of tributaries and larger canals which are solved in detail and given in annexes, there were predicted also the new passages. In Table 2 is given the list of passages and its minimal diameter. If in the meantime was changed the configuration of the terrain and if it is easier to move the passage to the left or to the right side, it will be done accordingly.

Ath this section was identified one existing passage below the road ø 900 mm and for it is planned the outlet into the watercourse keeping the same diameter, and if, during the regulation of the sections is identified that these are the fecal outlets, and not goimng through the WWT facility, it cannot be discharged into watercourse. 

Table 2 Review of passages and its minimal diameter
	No. 
	Chainage
	existing dimensions
	designed dimension
	elevation of the existing exit
	length of construction
	elevation of the exit into regulation
	slope
	bank
	commentary

	 
	m
	 (mm)
	 (mm)
	m a.s.l..
	m
	m a.s.l.
	%
	 
	 

	1
	3+962,47
	 
	900
	 
	6.50
	484.65
	2
	right
	new outlet

	2
	3+994,40
	 
	800
	 
	5.00
	485.50
	2
	left
	new outlet

	3
	4+129,12
	 
	800
	 
	5.00
	485.90
	2
	right
	new outlet

	4
	4+300,13
	 
	1000
	 
	10.00
	484.28
	2
	left
	new outlet


