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Building and platform

757+845756+506 757+142
L

Turnouts on main line and sidings: n.8 (4 on main line)

Sleepers type: wood on main track and sidings
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Berdakh st. 846+503

Jwl Щ
1050 m :Jwl >_c c_

I 1078 m I

□Building and platform LC.

846+503] 847+532845+185]
J

Turnouts on main line and siding: n.5 (3 on main line)

Sleepers type: wood on main track and siding
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Karakalpakia st. 933+168

\ 1\■I 1039 m \- \
-{Щт} ■fwl

■Twl-•4
. _1030_m L H7X z[=□

Building and platform

932+741 933+168 934+186
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FIG. 26
Structures. 2 by 6m span hydraulic bridge.
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FIG. 1
Point mechanism

Point mechanism
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FIG. 5
UPS
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FIG. 9
Raushan

FIG. 10
Raushan relay
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FIG. 11
Kunkhodja

FIG. 12 a 
Kyrk-Kyz
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FIG. 12 b 
Kyrk-Kyz

FIG. 13
Barsa-Kelmes
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FIG. 16
Kuanysh
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FIG. 19
Berdakh
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Kungrad-Kazakh border section OPTION 1- INFRASTRUTCURE BoQ

Total Local Total Foreign
NOTESQuantity RateN Unit

A. WORKS
USDUSD USD

Topographic survey of the Ine and corrections of the existing 
akgnment and profile

327km in Uzbekistan
327,00

3 500,00 1 144 500,00
km1A

Al the sections with P50 and wooden sleepers, excluding main tracks mto 
stations (177.071km)43 187,802A Demolition of line

177,07 243,90km

It includes the removal of about 0 8 m tick layer of top embankment matenal 
(ballast and sub-baflast), laying it on both sides of the embankment, profikng 
and compacting the top section of fhe embankment ( 100000x2,85X804 * 100000X3,33X204)

m*
521 577.39 47 705,25ЗА Excavation

0,09

It includes control and correction of 3.A material granulometry, if necessary, 
placing and compacting the removed top material for widening the top 

surface of about 1.0 m on both sides. In case the embankment a 1,0m high, 
it consists in removing 0,15m3/m and addmg 1m3/m, in case the 

embankment is 2,0m high, it consists of removing 0.30m3/m and adding

Partial lateral rebuikkng embankment section for 100 km. placing 
and compacting the removed top matenal for widening the top 
surface of about 1.0 m

ms
66 219,51543 000.00

0.124A

It includes spreading, compacting and profllng section of materials: 100000x1,08Implementation of a layer of sandy gravel matenal. 0,2 m thick 
under sleepers (sub-balast)

ms
3 987,96218 008,58

0.025A

It includes mstalabon of concrete sleepers. P65 rads, fastenings, spread of 
ballast, tamping and lift of rads up to 3 cm to final level

0,54
94 991,14177 070,006A Construction of ine

> joints (as calculated in 13B and 14B)
(177000*98000-32000)x2/25

16 524,00
7A

Flash-butt or thermic weld of P65 rail
unit

16 524,00
1,00

177*98-32 (243km) for 2 rads8A Regulation of mechanical tension of long welded rads (I w.r)
486,00 75.00

36 450,00
km

79,10
21 911.71

277.00
9A Final tamping and leveling of new line

km

1 924,30 98-32 km10A Ballast cleaning on the other existing sections
km 66,00 29,16

Tamping, leveing and aligning the other existing sections with I. w.r.
79,10

5 220,84
11A km 66,00

200,00
12A Substitution of concrete pipes of culverts

0,00n

100 km of line-2 ditches. Trapezoid ditch 0.5-0.5-0.5 has a volume of 0,5m3/m13А Excavation of ditches 100 000,00
0,50

100 000,00m of ine

14A Pavement of level crossings
15,00unit 100,00

1 500,00 Each level crossing envisages an area of 50m by 10m

15A Passenger stations platforms new
6,00 0,00

Stations are not included in Option 1

March 2005 1 of 3ANNEX VI - COST ESTIMATES AND BILL OF QUANTITIES



Review of Railway Rehabilitation in Central Asia
Europeaid/116151/C/SV/MULTI
Module В - Feasibility Study

Kungrad-Kazakh border section

m1
Stations are not included in Option 1Passenger stations platforms restyling

4,00 0,0016A

m1 30,00 0,00
Stations are not included in Option 1Passenger stations: building retyling

17A

Stations are not included in Option 1
0,0018A

Replacing switch crossings
unit 41,72

Stations are not included in Option 1
41,72 0,0019A

Replacing switch blades
unit

Stations are not included in Option 1
83,44 0,00

20A Replacing (or mstatabon) of switch smal tg(complete)
unit

118 374,00
327.00 362,00

21A Construction of new double threephase overhead 10kV Ine
km

Each span bridge is composed by 2 beams
176,00 500.00

88 000,0022A Renewal of 176 bridges beams (44 bodges)
each

11 000,00110,00 100,00
2ЗА Capital rimonta of piers and abutments (110 in total)

656 996,53Subtot Local Works
A

1 728 000.00 18 months duration of works per 12 experts
216.00

8 000,00International manpower
man-months

2 872 500,00Total international cost

B. Materials

177km of old rails wil be replaced Out of them, 6 km are existing on the 
section from 688 to 711 Their residual value can be taken into consideration 

in the benefits
12 898 678,0022 239,10

580,001B
P65 rate

t

177km of old sleepers w* be replaced Their residual value must be taken 
into consideration in the benefits

25,00
8 145 220,00325 808,80

2B
Concrete sleepers

unit

8 145 220,00
3B

Fastenings for concrete sleepers 325 808,80
25,00pairs

48 Ballast for renovated sections 1 743 254.15 1,77 mVm on straight; 1.9034 mVm on curve ( cantlever 75 mm)
m*

316 955,30
5,50

5B Additional ballast for existing sections (99 km) 321 255,00
m*

58 410,00
5,50

50% additional balast on ballast cleaning operation

6B Sandy gravel on track sections (new sub-ballast layer)
m*

204 622.09
2.00

409 244.18 1,08 m*/m on straight; 1.2 m*/m on curve.

7B Blocks for level crossings
unit 360,00 50,00

18 000,00 0,24 m3 each block 24 blocks per L C Cement pnce 190,0 US$/m3

8B Concrete pipes ф 1,5m
0.00

6 000,00
n
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9B
Concrete pipes ф 2,0m

700,00m

iob
4 000,00

0,00
Stations are not included in Option 1Switch crossing

unit

15600,00 0,00
Statons are not included in Option 1

11B
Switch blades

pars

0,00
Statons are not included in Option 1

12B
Switch complete (small tg)

unit
52 000,00

(243000)/2000*22 (22 joints every 2000m of ral) 243 km of ine (177*98-
66 825,00

13B
Rad Joints 2 673.00

25,00
32)

8 262,00 (243000V2000*2 (2 insulated joints every 2000m of гай). 243 km of line
14B 243.00

Insulated rail joints
each 34,00

mJ
15B Passenger stations platforms new

0.00
Stations are not included in Option 1

54.00

mJ 0,00
Statons are not included in Opton 116B Passenger stabons platforms restyling

31,00

m* 0.00
Statons are not included in Option 117B Passenger stations building retylmg

400,00

327,00
12 000.00 1 962 000.00 1 962 000.0018B New double threephase overhead 10kV line

km

Each span bridge is composed by 2 beams. Each couple of beams, new 
type, costs 15,500 US$

1 364 000.0019B Renewal of 176 bndges beams (44 bridges)
176,00

7 750.00
each

20A Capital rimonta of piers and abutments (110m total)
110.00 1000,00

110 000,00

D
TOT MATERIALS 14 072 973,33 23 080 985.00
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Kungrad-Kazakh border section OPTION 2 - INFRASTRUTCURE BoQ

Total International
NOTESUnit Quantity Rate

Total Local
N

A. WORKS
USD USDUSD

Topographic survey ot the ine and corrections of the existing 
alignment and profile

1 144 500.00 327km in Uzbekistan
km 327.00

3 500.00
1A

Al the sections with P50 and wooden sleepers, including main tracks into 
stations (excluded Kungrad. Raushan. Kunhodja and Bostan) (177km on 

line* 23km on station main tracks)
48 780.49

200,00 243.902A
Demolition of line

km

It Indudes the removal of about 0.6 m tick layer of top embankment material 
(ballast and sub-balast), laying it on both sides of the embankment, profiling 
and compacting the top section of fhe embankment. ( 197000x2,85X80% ♦ 197000X3,33X20%)

m*
53 882.93589 120.00

0,09ЗА

It includes control and correction of З А matenai granulometry. If necessary, 
placing and compacting the removed top material for widening the top 

surface of about 1.0 m on both sides In case the embankment« 1,0m high, 
it consists in removing 0.15m3/m and adding 1 m3An, in case the 

embankment is 2.0m high, it consists of removing О.ЗОтЗ/т and adding 2m3/m.

Partial lateral rebuiding embankment section for 100 km. placing 
and compacting the removed top matenai for widening the top 
surface of about 1,0 m on both sides

m*
543 000,00

0.12
66 219,51

4A

It includes spreading, compacting and profiling section of materials. 197000x1.08Implementation of a layer of sandy gravel material, 0.2 m thick 
under sleepers (sub-ballast)

m5
4 504.39

0,025A
246 240.00

It includes instalation of concrete sleepers. P65 rails, fastenings, spread of 
balast, tamping and hft of rais up to 3 cm to final level200 000,00

0.54
107 292.206A Construction of ine

(177000*98000-32000*27500)x2/25 less joints (as calculated m 13B and 
14B). 27.5km correspond to the rehabifitated station ♦ the stations renewed 

in the past but not welded
17 356.00 17 356,00

7A
Flash-butt or thermic weld of P65 гай

unit 1,00

177*98-32*27.5 (270,5km) for 2 rals 27,5km correspond to the 
rehabilitated station ♦ the stations renewed in the past but not welded.40 575.00

541,00 75.00
8A Regulation of mechanical tension of long welded rails (l.w.r.)

km

See the schematic of Option 2 for Kungrad-Kazak border section
79.10

24 126.62
305,00

9A Final tamping and leveling of new line
km

98-32*4,5 km. 4.5 km correspond to Kungrad, Raushan. Kunhodja and 
Bostan stations

2 055,5010A Balast cleaning on the other existing sections
70,50 29,16km

Tampmg. leveling and signing the other existing sections withLw.r.
11A 70.50 79.10

5 576,81
km

12A Substitution of concrete pipes of culverts
0,00200.00n

100 km of Sne-2 drtches Plus 25 km of stations-1 ditch for the main track. 
Trapezoid ditch 0.5-0.5-0.5 has a volume of 0,5m3/m

13А Excavation of ditches 112 500,00m of line 112 500,00
0.50

Each level crossing envisages an area of 50m by 10m
15,00

1 500.00
14A unit 100.00

m2
15A Passenger stations platforms new 2 700,00

6,00
16 200,00 9 platforms: length 100m, width 3m

m2
16A Passenger stations platforms restyling 12 000.00 5 platforms length 200m. width 3m3 000,00

4,00
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5 stations 120m2 each
m2

18 000.00
30.00600.0017A

Passenger stations building retying

504 of the 58 turnouts P50 to be re-used1 209,8729.00 41.72unit18A
Replacing switch crossings

504 of the 58 turnouts P50 to be re-used1 209,87
41,7229.00

Replacing switch blades
unit19A

Instalabon of 58 new P65 turnouts plus re-.nstalatoon of 29 used P507 259,20
87.00 83,44unit20A

Replacing (or instalabon) of switch small tg(complete)

362,00 118 374.00327.00
21A Construction of new double threephase overhead 10kVKne

km

Each span bridge is composed by 2 beams
500.00

88 000.00
176.00

22A Renewal of 176 bridges beams (44 bridges)
each

11000,00100,00110,00
23A Capital rimonta of 110 piers and abutments

each

757 822.37
A

Subtot Local Works

2 304 000,00 24 months durabon of works per 12 experts8 000,00International manpower
288.00

3 448 500,00Total International cost

B. MATERIALS

200km of old rails wil be replaced Their residual value can be taken into 
consideration in the benefits

15 080 000.00
580,00

26 000.00
1B

P65 rails 200 000x2 m t

Al the sections with P50 and wooden sleepers, including main tracks into 
stations (excluded Kungrad. Raushan, Kunhodja and Bostan) (177km on 

line-* 23km on station main tracks) It indudes 1.840 sleepers per km

25.00
9 200 000,00

unit
368 000.00

2B
Concrete sleepers 200x1840

9 200 000,00368 000,00
25.003B

Fastenings for concrete sleepers
parrs

1,77 mVm on straight (804); 1.9034 mVm on curve (204) ( cantilever 751 969 000.004B Ballast for rehabilitated sections
m*

358 000.00
5,50

mm).

62 392.50
5,50

343 158,75 504 additional ballast on ballast cleaning operation58 Additional ballast for existing sections
m*

462 240.00231 120.00
2.00

1,08 m*/m on straight 1,2 mVm on curve.6B Sandy gravel on track sections (new sub-ballast layer)
m*

18 000,00 0,24 m3 each block. 24 blocks per L.C. Cement price 190,0 US$/m3
7B 50.00unit 360,00

0.00
8B Concrete pipes ф 1.5m 6 000,00

n

116 000.009B Switch crossing 4 000,00 504 of the 58 turnouts P50 to be re-used
unit 29.00

10B Switch blades 452 400,00
pairs 29,00

15 600,00 504 of the 58turnouts P50 to be re-used
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11B
Switch complete (smal tg)

unit 58.00
52 000,00 3 016 000,00 Existing P50 switches into stations

Rai Joints for 270,5 km.
25,00

89 925,00 (177000»98000-32000*27500У2000*22 (22 joints every 2000m of rai)
12B each

3 597,00

13B
Insulated rai joints for 270.5 km

34.00
11 118.00 194000/2000*2 (2 insulated joints every 2000m of rai)

each 327,00

m3
14B Passenger stations platforms new

54,00
145 800,00 13 platforms length 100m, width 3m2 700,00

m3
15B Passenger stations platforms restyling 3 000,00

31,00
93 000.00 5 platforms length 200m, width 3m

m3
16B Passenger stations building retying

600,00 400,00
240 000,00 6 stations 120m2 each

18B New double threephase overhead 10kV Ine
327,00

12 000,00 1 962 000,00 1 962 000,00
km

Each span bridge « composed by 2 beams Each couple of beams, new 
type, costs 15,500 US*

19B Renewal of 176 bridges beams (44 bridges)
176,00

7 750,00each 1 364 000,00

20A Capital rimonta of piers and abutments {110 in total)
110,00

1 000,00 110 000,00
each

0
TOT MATERIALS 15 907 198,75 29 927 443,00
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Kungrad-Kazakh border section OPTION 3 - INFRASTRUTCURE BoQ

Total International
NOTESQuantity Rate

Total Local
N Unit

USD USDUSD
A. WORKS

327km in Uzbekistan. Topographic works have already been computed in 
Option 1

654 000.00
327.00

2 000.00Construction design tor kne doubing
1A km

6613.17
Al the stations first siding

27.11 243,902A
Demolition of line

km

m* 0.09 0.00ЗА

Lateral building of second track embankment for 300 km (kne. 
excluded stations), placing and compacting the removed top 
material for widening the top surface of about 4,0 m

Inter-axis between existing and new track 4,0m. For 2 m high embankement 8m3/mms
292 662.932 400 000,00

0.124A

It includes spreading, compacting and profiling section of materials for the 
second track 327000x1.36

Implementation of a layer of sandy gravel material, 0.2 m thick 
under sleepers (sub-balast)

m*
8 135.12

0,025A
444 720.00

It includes installation of concrete sleepers, P65 rails, fastenings, spread of 
balast, tamping and kft of rails up to 3 cm to Inal level. It includes al the kne 
plus the second kne in stations, replacing the removed siding, plus the new 

additional siding to be constructed into the stations left in operation (6 stations)

Construction of new second kne and new sidings into the 8 
preserved stations

0.54
180 572,76336 600.00

6A

(327000)x2/25 less joints (about 5 every 800m)22 720.50Flash-butt or thermic weld of P65 rail 22 720,50
1.007A unit

(327)*2 kmRegulation of mechanical tension of long welded rais (I w r)
673.20 75,00

50 490,00
8A km

336,60 79.10
26 626.299A Final tamping and leveling of new line

km

10A Ballast cleaning on the other existing sections
29.16 0.00km

Tamping, leveling and akgning the other existing sections withum.
79.10 0.0011A km

0.00
12A Substitution of concrete pipes of 20 culverts

200.00n

327 km of kne-1 dtch (one side only) Trapezoid ditch 0.5-0.5-0.5 has a 
volume of 0,5m3/m13A Excavation of ditches 336 600,00

0.50
168 300.00m of kne

14A Pavement of level crossings
unit 100,00 0.00

Out of 15 stations. 7 stations wi be closed and 8 wtk be left in operation and 
1 new platform wd be constructed for each one of them New platforms will 
be 200m long and 5m large, so to be used as island platform between two tracks

m3
15A Passenger stations platforms new 8 000,00

6,00
48 000,00
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m2 4.00 0.0016A
Passenger stations platforms restytmg

m2 0.0017A
Passenger stations budding retyting

30.00

0.00
Replacing switch crossings

unit 41.7218A

0.0041.7219A
Replacing switch blades

unit

Additional compared with Optionl, for kne doubling into left stations (6).
834,39

20A Installation of new switches smal tg( complete)
unit 10.00 83.44

46 single pipe and 18 ddoule pipe (46+18*2)
82.00 130.00

10 660.0021A Construction of new pipe culverts (extension of the existing)
each

46 double span bridges1 500.00 69 000.0022A Construction of new bridges
46,00

674,00
6 000,00 4 044 000.002ЗА Construction of the catenary

km

4 928 635,17
A

Subtot Local Works

36 months duration of works per 16 experts (in total option 1 +3 wfl last 36 
_______________________ months for 27 experts)_______________________

International manpower (to be added to International 
Manpower of Option 1)______________________________

4 608 000.00
576,00

8 000,00
man-months

5 262 000.00Total international cost

337 km of new single track In the existing stations, the new trak will replace 
the existing first siding infrastructure and a new siding is constructed

1B
25 379 640,00P65 rails 327 000x2 m 43 758.00

580,00t

2B
15 483 600,00 It includes 1,840 sleepers per km, per 337km (new sidings are included)Concrete sleepers 327x1840

unit
619 344.00

25.00

3B
15 483 600.00Fastenings for concrete sleepers

pairs
619 344,00

25.00

4B Insulated rail joints
0,00unit

5B Ballast for renovated sections 3 313 827.00 1,77 mVm on straight; 1.9034 mVm on curve ( cantilever: 75 mm).
m*

602 514,00
5.50

6B Additional balast for existing sections
0.00m* 5.50

30*A additional ballast on tx

7B Sandy gravel on track sections (new sub-ballast layer) 777 949,92
m*

388 974,96
2,00

1,36 mVm on average

8B Blocks for level crossings
0,00unit
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0.0098
Concrete pipes ф 1,5m 6 000,00

n

10B
Concrete pipes ф 2,0m

700.00m

11B
Switch crossing

0,00unit
4 000,00

12B Switch blades
pairs

15 600,00
0,00

13B Switch complete (small tg)
unit 10,00

52 000,00 520 000,00 New necessary switches

m214B
8 000,00

54.00
432 000.00

m2
15B Passenger stations platforms restyling

31,00 0,00

m2
16B Passenger stations: buidlng restyling

400,00 0,00

The price is calculated for a pipe under a 3,0m high embankment for single 
track line

17B Construction of new pipe culverts (extension of the existing)
each 82,00

6 000,00 492 000,00

The price is calculated for a typical two spans bridge along a 3,0m high 
embankment for single track ine, not pre-stressed structure, between 4 and 

6m span, simple foundations and elevations.
18B Construction of new bridges

46,00
35 000,00 1 610 000,00each

19B Electrification catenary
674,00

132 000,00
km

88 968 000,00 Including masts and wires Including stations main tracks electrification

20B Electrification Electric Sub-Stations
5,00

2 080 000,00 10 400 000,00
each

Approximately one every 60 km The cost includes the construction

21В Earth for new embankment on side 2 400 000,00
m* 3,00

7 200 000,00

D
TOT MATERIALS 29 309 376,92 140 751 240,00
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Kungrad - Kazakh Border section

ANNEX VII Details of maintenance costs
Unit

Description Quantity/km Amount
(US$/km)

Unit Cost
(US$)

Lifting Repair
Labour
Light works
Equipment
Rails R-65
Turnouts
Sleepers
Fastenings
Ballast
Sub-Ballast
Earthworks
Switch crossings
Switch blades
Joints
Insulated joints
Pipe culverts Ф 1,5m
Tot net constuction cost
Tot cost with client and constructor costs
Tot cost with taxes
Tot cost with insurance
Tot cost with risk coefficient

0,29 7822723,1hour 
m of line 

hour 
tonne 
each 
each 

couple

400 0

486,40 
580,00 

52 000,00 
25,00 
25,00

15,0 7296
754013,0

0,0 0
9200368,0

368.0
540.0

9200
5,50 2970m3

m3 0,0 02,00
4,00 30,0 120m3

4 000,00 
15 600,00

25.00
34.00 

6 000,00

0,0 0each
0,0 0pair

251,0each
each

each 12 m
341,0

00,0
39 203 
50 571 
63 214
63 467 
72 987

29%
25%

0,40%
15%
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ANNEX VII Details of maintenance costs
Unit

Description Unit Cost Quantity/km Amount
(US$/km)(US$)

Medium Maintenance
Labour
Equipment
Rails R-65
Turnouts
Sleepers
Fastenings
Ballast
Sub-Ballast
Earthworks
Switch crossings
Switch blades
Joints
Insulated joints
Pipe culverts Ф 1,5m
Tot net constuction cost
Tot cost with client and constructor costs
Tot cost with taxes
Tot cost with insurance
Tot cost with risk coefficient

1415hour
hour

tonne
each
each

couple

4930,40,29
40 19456

22620
486,40 
580,00 

52 000,00 
25,00 
25,00

39
00

736 18400
18400736
594010805,50m3

67332,00m3
240604,00m3

20000,54 000,00 
15 600,00

25.00
34.00 

6 000,00

each
78000,5pair

502each
each

each 12 m
341

3000,05
101 799 
131 321 
164 151 
164 808 
189 529

29%
25%

0,40%
15%
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ANNEX VII Details of maintenance costs
Unit

Description Unit Quantity/kmCost Amount
(US$/km)(US$)

Capital Maintenance
Labour
Equipment
Rails R-65
Turnouts
Sleepers
Fastenings
Ballast

358712499,0hour
hour

tonne
each
each

couple

0,29
486,40 
580,00 

52 000,00

60 29184
75400
10400

130
0,2

25,00
25,00

1840 46000
460001840

1800 9900m3 5,50

Sub-Ballast 1080 2160m3 2,00

Earthworks 
Switch crossings 
Switch blades 
Joints
Insulated joints 
Pipe culverts Ф 1,5m
Tot net constuction cost

4000m3 4,00 1000
0,1 4004 000,00 

15 600,00
25.00
34.00 

6 000,00

each
15600,1pair

4 100each
each

each 12 m
682

6000,1
242 489

312811 
391 013

Tot cost with client and constructor costs 
Tot cost with taxes

29%
25%

392 577Tot cost with insurance 0,40%

451 464Tot cost with risk coefficient 15%
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Kungrad-Beyneu line: Automated Level crossing number

Table 0

№ Line section Level crossings (without 
barriers and with ligth 
signals) number:

Level crossings with barriers 
switched by trains (protected by 
block signals)presence of 
operator(1) number:

Kungrad- Raushan1 2

Raushan- Kunkhodja2 2

Kunkhodja- Kyrk-Kyz3 1

Kyrk-Kyz- Barsa-Kelmes4 1

Barsa-Kelmes - Ajiniyaz5 1

Ajiniyaz- Abadan6 1

Abadan- Kuanysh7 1

Kuanysh- Jaslyk8 2

Jaslyk- Ayapbergen9 1

Ayapbergen- Berdakh10 1

Berdakh- Bostan11 1

Bostan- Ak-Tobe12 1

Ak-Tobe- Kiyiksay13 1

Kiyiksay- Karakalpakia14 1

Karakalpakia-Border- Oasis 115

Oasis- Akjigit16 1

Akjigit- Kzyl-Asker17 1

Kzyl-Asker - Kok-Bekty18 1
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TableA: Present signalling stations system

Presence 
of UPS 

with 
diesel 

generator 
/ power

present
maximum

allowed
speed

Train
detector
device

Electrical
power
supply

number 
of point 
switches

Location Interlocking
technology

Installation
Year№ Station name Remote control(Km)

Only tracks+ 

Departure signals
track

circuitKungrad1 626+917 relay yes/48kva 75380V, 60 1967

track
circuit

Yes-Tashkent
(1972)Raushan646+568 relay2 1967220V 5 70-80

track
circuit

Yes-Tashkent
(1972)Kunkhodja3 671+602 relay 1967220V 6 70-80

Yes-Tashkent
(1972)

track
circuit4 688+184 relay 13 1980Kyrk-Kyz 220V 50

track
circuit

Yes-Tashkent
(1972)Barsa-Kelmes relay 19675 712+492 5 50220V

Yes-Tashkenttrack
circuitAjiniyaz6 734+092 relay 5 50 1967220V (1972)

Yes-Tashkent
(1972)

track
circuit 196750757+142 relay 87 Abadan 220V

Yes-Tashkent
(1972)

track
circuit 1967Kuanysh relay 5058 778+682 220V

Only tracks+ 

Departure signals
track
circuit 1984Jaslyk yes/16kva 13 50relay9 797+303 380V

Yes-Tashkent
(1972)

track
circuit 1968Ayapbergen relay 5 5010 822+113 220V

InstallationnumberLocation Remote controlStation name Interlocking Electrical№ Train Presence present
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(Km) technology detector
device

ofUPS 
with 

diesel 
generator 
/ power

of point 
switches

Yearpower
supply

maximum
allowed
speed

track
circuit

Yes-Tashkent
(1972)Berdakh11 846+493 relay 19685 50220V

Yes-Tashkent
(1972)

track
circuit12 870+933 relay 70 1968Bostan 8220V

track
circuit

Yes-Tashkent
(1972)Ak-Tobe13 892+793 relay 19683 70220V

Yes-Tashkent
(1972)

track
circuitKiyiksay 1968relay 5014 913+544 5220V

Only tracks+ 

Departure signals
track
circuitKarakalpakia 1983relay 24933+151 yes/48kva 5015 380V

Border953+500

4 of 19ANNEX VIII - SAFETY DEVICES TABLESMarch 2005



Module В - Feasibility Study_______________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULT!

Kungrad-Kazakh Border section

№ Line Section from 
station X to station Y

Section 
length 

(Km) (1)

Control over the 
overall traffic

Presence of cab 
signal

Present Line 
classification

Block system 
technology

Block
sections
lenght

Block 
sections 

number (2)operation of the
line

(Yes/not)/from
Yes-Tashkent

1ИЯН яттш.1 Kungrad- Raushan 19,65 automatic 1965 Traceca10
Raushan- Kunkhodja2 25,03 Yes-Tashkent 2502 10

Kunkhodja- Kyrk-Kyz3 16,58 Yes-Tashkent 1658 10
Kyrk-Kyz- Barsa- 

Kelmes4 Yes-Tashkent 1324,31
1870

Barsa-Kelmes - 
Ajiniyaz5 21,6 Yes-Tashkent 111963

Ajiniyaz- Abadan6 23,05 Yes-Tashkent 1920 12
Abadan- Kuanysh7 Yes-Tashkent 1221,54 1795
Kuanysh- Jaslyk8 Yes-Tashkent18,62 1862 10

Jaslyk- Ayapbergen Yes-Tashkent 139 24,81 1908
IIAyapbergen- Berdakh10 24,38 Yes-Tashkent 2031 12

Berdakh- Bostan Yes-Tashkent 1311 24,44 1880
Bostan- Ak-Tobe Yes-Tashkent 1987 1112 21,86

Ak-Tobe- Kiyiksay «(Yes-Tashkent 1825 1113 20,75 c<

Kiyiksay-
Karakalpakia 12Yes-Tashkent14 19,61 1634

13*Karakalpakia- Oasis Yes-Tashkent15 21,82 1678
Border

Table B: Present Line Signalling Description - Block Systems 

Notes: (l)Distances from building axis; (2) direction to Kazakh Border; (3) Neva system; (*) estimated number
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Table C Quantities

Kungrad
Jaslyk(e)

Karakalpakia(e)

Beyneu(e)
Jaslyk
KarakalpakiaQuantities Total

218Points n° 63 20122

Block section n° 21172 5188

406+662100+428Length km 170+386 135+848

level cross 

with lights 214611

Note: Beyneu not included
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Unities
prices

Alternative 2
V'' 1 ' JV 1 } t • £ ,

Jaslyk- Karakalpakia

Quantities of Totalunities of national

quote

supply

quote

foreign

quote

works

$ $unitiesmeasurement quote
Signal System 

Interlocking

Jaslyk 
Ayapbergen 

Berdakh 
Bostan 

Ak-Tobe 
Kiyiksay 

Karakalpakia 
Power supply 

U.P.S. with Diesel gen 16kva 
U.P.S. with Diesel gen 48kva 

U.P.S. without Diesel gen 
Level crossing 

with lights
with lights and barriers

Block system

88400
73000
73000
80000
68000
73000
160800

88400
73000
73000
80000
68000
73000
160800

Points n° 
Points n° 
Points n° 
Points n° 

Whole system 
Points n° 
Points n°

13 34.000
73.000

73.000
50.000

442.000 
365000 
365000 
400000
340.000 
365000
804.000

353600
292000
292000
320000
272000

292000
643.200

353600
292000
292000
320000
272000
292000
643200

5
5
8
3

5 73.000
33.50024

6272,6
7109,8
22010

25090,4
28439,2
88040

6272,6
7109,8
22010

n° 31.363

35.549
22.010

25.090
28439,2

88040

1 31.363

35.549
110.050

n” 1
n° 5

55800 1302005580031.000 130.200n° 6 186.000
n° 0 0 0

504000 2016000630000Block section n° 
Central Post 
Peripheral 

Places

35.000 1.890.00072 2.620.000
Centralised Traffic Control 0

(without TLC cable)

1260001400035000105.000n° 7 20.000 140.000

48785701372392 12253926.103.962total 4.731.570

Jaslyk- Karakalpakia

Table D1- Alternative 2 Investment costs

Table D2 Alternative 3 Investments costs
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Kungrad- Karakalpakia

Kungrad-Karakalpakia $unities $measurement quote quote quote quote
Signal System 
Interlocking
Kungrad
Raushan
Kunkhodja
Kyrk-Kyz
Barsa-Kelmes
Ajiniyaz
Abadan
Kuanysh
Jaslyk
Ayapbergen
Berdakh
Bostan
Ak-Tobe
Kiyiksay
Karakalpakia
Power supply
U.P.S. with Diesel gen 16kva
U.P.S. with Diesel gen 48kva
U.P.S. without Diesel gen

502500
73000
75600
88400
73000
73000
80000
73000
88400
73000
73000
80000
68000
73000
160800

502500
73000
75600
88400
73000
73000
80000
73000
88400
73000
73000
80000
68000
73000
160800

2010000
292000
302400
353600
292000
292000
320000
292000
353600
292000
292000
320000
272000
292000
643200

Points n° 
Points n° 
Points n° 
Points n° 
Points n° 
Points n° 
Points n° 
Points n° 
Points n' 
Points n° 
Points n° 
Points n° 
Whole system 
Points n° 
Points n°

75 33.500
73.000
63.000
34.000
73.000
73.000
50.000
73.000
34.000
73.000
73.000
50.000

2.512.500
365000
378.000
442.000 
365000 
365000 
400000 
365000
442.000 
365000 
365000 
400000
340.000 
365000
804.000

2010000
292000
302400
353600
292000
292000
320000
292000
353600
292000
292000
320000
272000
292000
643.200

5
6
13
5
5
8
5
13
5
5
8
3
5 73.000

33.50024

25090.4
56878.4 
211296

6272.6
14219.6 
52824

6272.6
14219.6 
52824

25.090
56878,4
211296

n° 1 31363
35.549
22.010

31.363
71.098
264.120

n° 2
n° 12

Continues in the following page

Continues from the privious page
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Module В - Feasibility Study__________________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI

Kungrad-Kazakh Border section

quoteKungrad-Karakalpakia 
Level crossing 
with lights
with lights and barriers
Block system

quotequote quote$measurement unities $

368900158100 158100n° 17 31.000 368.900527.000
n° 0 0 0

Block section n° 
Central Post (1) 
Periph Places n°

1120000 44800001400000160 35.000 5.600.000 4.200.000
Centralised Traffic Control
(without TLC cable)

о о

75000 30000 27000015 20.000 300.000 225.000
3036116 12030964,8total 3361116,211,705.96516.067.081

(1) we assume Aktirau Central Post ready to control new peripherals places

80100 22 20% 78
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Kungrad-Kazakh Border section

Module В - Feasibility Study__________________

Review of Railway Rehabilitation in Central Asia
Eu ro peAi d/116151 /C/SV/M U LTI

Table E Specifications of number of workers of the signaling system,

interlocking and block signalling

(from The appendix to the Instruction 7-U from May, 14,1999)

By Signalling and Economical Department of the Uzbekistan Temir Yo

Norm of 
number 

on a
measuring

Norm of 
serviceDivisions 

and served 
devices

Post Measuring
31 2

Crew on 
service of 
the station 
equipment:

Part
Electromechanics

senior
electromechanic 16 6 6

devices of
an electric
interlocking
installation
of large and
small
stations

25 30 33 1 *electromechanic switch

electrical
engineer 36 37 38 1switch

control- 
dimensional 
devices, 
devices of 
the control 
of the 
derailment 
of the
rolling stock

complete set 200 200 200 1electromechanic

block of
power
station
without
autostart

35 35 35 1blockelectromechanic

block of 
power 
station with 
autostart

1block 11 11 11electromechanic

Diesel 
engine - 
generating 17 7 7electromechanic set

set
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Module В - Feasibility Study__________________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI

Kungrad-Kazakh Border section

Divisions
and
served
devices

Norm of 
service

Norm of 
number 

on a
measuring

MeasuringPost
1 2 3

Crew on 
service of 
devices of senior

electromechanic
Part

Electromechanics 16 6 6automatic
block
relay
systems
On a 
single- 
track site

electromechanic km 32 34 129

electrical
engineer km 58 60 62 1

On a 
double
track site:
Three-
value electromechanic km 19 20 21 1

electrical
engineer km 38 40 42 1

16 16 16Four-value electromechanic km 1

electrical
engineer 32 1km 32 32

route - 
control 
gears

1electromechanic swith 43 45 47

electrical
engineer 67 70 72 1swith

Crew for 
service of 
devices:

senior
electromechanic central post 1 1 1 1

Central 
control 
point CTC 
(relay 
system)

6 6 4electromechanic Dispatching circle 6

electrical
engineer 6 6 6Dispatching circle 1

The
dispatching 
control of 
relay 
systems

64 64 64 1electromechanic km
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Kungrad-Kazakh Border section

Module В - Feasibility Study________________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI

Norm of 
number 

on a
measuring

Norm of 
serviceDivisions 

and served 
devices

MeasuringPost
31 2

The crew
serving
crossings:

senior
electromechanic

Part
Electromechanics 6 1

With
autobarriers 29 1electromechanic crossing

electrical
engineer 144crossing

Without an 
autobarrier 44 1electromechanic crossing

electrical
engineer 50 1crossing

The crew
of a signal
system
serving
wires,
suspended
on air and
power
distribution
circuits

senior
electromechanic

Part
Electromechanics 6 1

400 1electromechanic km

electrical
engineer 800 1km

The crew 
of a signal 
system 
serving the 
devices of Part

Electromechanics
senior

electromechanic 16
a
controlled
manual
block

47electromechanic
electrical
engineer

key dep. Switch 

key dep. Switch

1
72 1
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Kungrad-Kazakh Border section

Module В - Feasibility Study________________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI

Norm Norm of 
number 

on a
measuring

Divisions 
and served 
devices

_________

ofMeasuringPost service
31 2

Crew of 
maintenance 
work of 
devices of Control

point
senior

electromechanic 13
an
automatic
cab
signalling

34 1electromechanic set

electrical
engineer 30 1set

electrical
engineer 150Staff system km

Notes:

1. The measuring on automatic block system and a centralized dispatching control (CTC) is 
accepted in kilometers of operational length

2. On sites with constant using double-track traffic on each track, norm of service to apply with 
factor 0,8

3. The norm of service at imposing on automatic block system of frequency track circuits is 
applied with factor 0,85

4. At service of devices which life time has expired from 1 year till 5 years, before their 
modernization, norm of service to apply with factor 0,95, after expiry of the term from 5 till 
10 years and over 10 years factors are accordingly equal 0,9 and 0,35)

5. Items 1 - 4 are applicable for calculation of specifications of number in repair - technological 
site of a signal system

6. In devices of an automatic block, a centralized dispatching control and the dispatching 
control (CTC) with microprocessors, the norm of service is applied with factor 1,2
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Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI
Module В - Feasibility Study

Kungrad-Kazakh Border section

Number number for each 
electromechanic

electromechanic 
need_____

number for each 
electric engineer

electric engineer 
need

senior
need

Swithches n 0 63 33 38 1,9 1,66

Station power blocks n ° 7 11 0,64

Diesel elec generator n 0 2 7 0,3

n°of
pointsManual block n.n.

Level crossings with 
autobarriers 
Level crossings 
without 
autobarriers

n° n.n.

n° 7 0,23 0,244 50

km 2,26Automatic block 135,848 32 60 4,24

24,127,31
14basic total 

equipment with 
life-time expired from 
over 10 year 8plus 60%

22need

Kungrad-Beyneu line; Jaslyk- Karakalpakia section

Present maintenance needs :Altemative 2 Table F.1

14 of 19ANNEX VIII - SAFETY DEVICES TABLESMarch 2005



Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI
Module В - Feasibility Study

Kungrad-Kazakh Border section

Number number for each 
electromechanic

number for each 
electric engineer

electric engineer 
need

senior
need

electromechanic
need

Swithches n ° 185 33 38 5,6 4,87

Station power blocks n ° 15 11 1,36

Diesel elec generator n 0 4 7 0,57

n°of
pointsManual block n.n.

Level crossings with 
autobarriers n° n.n.

Level crossings
without
autobarriers n° 18 50 0,3644 0,41

Automatic block km 5,1306,248 32 60 9,57
11 518

34basic total 
equipment with 
life-time expired from 
over 10 year 20plus 60%

need 54

Kungrad-Beyneu line; Kungrad- Jaslyk- Karakalpakia section

Present maintenance needs :Alternative 3 Table F.2
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Module В - Feasibility Study__________________

Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI

Kungrad-Kazakh Border section

Table G

SAFETY DEVICES
B) Estimations of expenditures of labour

Bl) Estimation of expenses for a payment on existing controlled stations

Quantity of 
working 

hours per

Average 
quantity of the 
working days 

in one year

Quantity of 
monthly set / 

year

The cost price 
per unit 
($/year)

Salary
($/year)

Post

day
1 2 3 4 5 6

Switchmen I
Switchmen П
Traffic operator I 2970,33 8 2561362,53 12
Traffic operator II
Station supervisor I 2589,64 2561187,91 12 8
Station supervisor П
Telegraph operator
Other
Source: Boshtransloyiha, 2005

B2) Estimation of maintenance charges

Cost of a payment (salary and other material inputs connected to a work area)

Average 
quantity of 

the working 
days in one 

year

Quantity of 
working 

hours per

The cost price 
per unit 
($/year)

Quantity of 
monthly set / 

year

Salary
($/year)

Post

day

1 2 3 4 5 6
senior electromechanic 3117 1430 12 8 256
Electromechanic 2921 1340 12 8 256
senior electrical engineer
electrical engineer 2485 12 8 2561140
Other

Source: Boshtransloyiha, 2005
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Kungrad-Kazakh Border sectionReview of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI
Module В - Feasibility Study__________________

Table HExisting quantity of man power on stations

senior
electromechanic

electrome
chanic

The chief of 
the section

electrical
engineer

The
traffic

operator

Switch
men

№ Arrangement Name of the 
station

The station 
supervisor(km)

7 105 6 8 92 3 41

85 1 61 626+917 34

Raushan 11646+568 52 >

Kunkhodja 1 13 671+602 5 3 1

İC к К 215 34 688+184

1 1Barsa-Kelmes 4 15 712+492

Ajinijaz 11 156 734+092

117 757+142 5adai

Kuanysh 1158 778+682

21 15 79 797+303 Jaslyk

11410 822+113 Ajapbei

1 1511 846+493

Bostan 21 1412 870+933

Ak-Tobe 21892+793 513 1JKiyiksa; 21517 913+544

32933+151 Karakalpakija 5 2418

Border19 953+500

21 1Oasis20 954+970 5

22Akjigit 521 979+521

1Kzyl-Asker 11003+638 522

21 1Kok-Bekty 523 1023+161

31 45 2424 1033+579 Beyneu

3930 3Total 95 99725

Source: Boshtrcmsloyiha- Tashkent 2005
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Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI
Module В - Feasibility Study____________

Kungrad-Kazakh Border section

Project implementation planning
Kungrad-Karakalpakia Alternative 2 First year Second year Third year
Activity Q1 Q 2 Q 3 Q 4 Q 1 Q 2 Q 3 Q 4 Q 1 Q 2 Q 3

Project Implementation1

2 Sign of implementation contract

3 Working and shop drawings and 
detailed specifications

4 Construction on factory and supply 
on site

5 Site installations

6 Subsystem tests on site out of 
Operation

7 Comissioning

Table J.1
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Review of Railway Rehabilitation in Central Asia
EuropeAid/116151/C/SV/MULTI
Module В - Feasibility Study__________________

Kungrad-Kazakh Border section

Project implementation planning
FourthSecond

Kungrad- Karakalkapia Alternative 3 First year Third year yearyear
Q 1 Q 2Activity Q 1 Q 2 Q 3 Q 4Q 1 Q 2 Q 3 Q 4 Q 1 Q 2 Q 3 Q 4

Project Implementation1

2 Sign of implementation contract

3 Working and shop drawings and 
detailed specifications

4 Construction on factory and supply 
on site

5 Site installations

6 Subsystem tests on site out of 
Operation

Comissioning7

Table J.2
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