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TACIS - TRACECA PROGRAMMIE

Design guidelines and codes relating to road signage, and to geometric design of rural highways,
including rural road intersections, are to be reviewed in detail with local experts and compared to
current Western practice Sucgestions for revision are to be made. They should recommend the
most suttable Western desien guidelines for adoption, notmg any adaptanons. it considered
necessary.

Work in this section should be closely coordinated with the road safety seminars, to promote a
maximum of focal input.

5.6 Study Tour and Seminars

A study tour to Western Europe is to be provided for twenty persons, 1o be nominated by the
Consultant and approved by the Recipient States. The tour 1s t0 focus on routine maintenance
practice, bitumen bound materials technology and road safety.

The Consultant is to arrange site visits and demonstrations, such as to

o working road and bridge maintenace units

e bituminous bound matenals production plants

e in-situ surface recycling operations

« on-site expositions and explanations of road safety dispositions

About five full working davs is to be foreseen, plus appropriate acclimatisation/briefing and
debriefing periods. Participants should meet West European counterparts, and be able to question
them on all aspects of the activities they are shown. Russian language mterpreters are 10 be
attendance.

Short seminars are to be oreanised in cach of the Recipient States to present OVETVIEWSs,
explanations of state-of-the-art PMS, bituminous bound products technology, bridge maimntenance
techniques and concepts of road safety. to Roads Directorate semor staff. Semimnar manuals are to
be prepared in the Russian kinguage

Road safety presentations should cover tae most recent and onuoing work in the West concerned
with the prediction of accidents and mmplementation of satety measures (cg contlict techmques of
safety situation analysis. the cconomic analysis of salety measures, recent case studies and risk
analysis findings). [t may be assumed that the basic principles and established standards of road
safety design are already known by the local authorities.

Bridge maintenace presentations should include the most recent Western practice for treatment of
cracking, concrete removal, patch repairs, sprayed —concrete, external reintorcement,
supplementary  prestress,  corrosion — countermeasures, surface  treatments, coating  of
reinforcement, cathodic protection, desalination and realkalisanon..

3.7 Cost and Financing ot Road Usaoe

5.7 1 The present system of taxes is neither effective i tinancing road maimtenance. nior i
“llocating the incremental cost of road usage within the cconomy. Furthermore, it could provoke



TACIS - TRACECA PROGRAMME

distortion of demand within the transport sector. The general problem has been reviewed in
previouse reports by Western consultants

This study s to present a rigorous, authoritative analysis embracing:
e the cost of road usage
o the clements comprising vehicle operating costs and their dependency on road
condition
» the dependency of condition on maintenance practice
* the eventual reconstruction costs under scenarios such as do-nothing, minimum
maintenance and optimised scenarios
» the incremental deterioration of pavements under the etfect of axle loads
» the advantages and disadvantages of the present collection systems, including for example
e acomparison with marginal cost pricing
o the impact of transit fees across the region
 distortions to competition between modes
» distortions to vehicle and tuel demand
» external costs of road transport
 foreign exchange components in overall cost of road transport, for the different states

Recommendations are to be made tor workable, balanced, systems of levying taxes on road use,
and the equitable allocation of funds to road maintenance. The cost inputs are to be considered
separately for each State.

A full analysis of tolling of roads and bridges is beyond the scope of this study. However any
obvious candidate projects may be cited and used as an example.

The order of magnitude of time and safety costs and savings are 10 be estimated and presented.
but separately from direct costs. The effects of congestion may be mcluded qualitatively.

Full collaboration with the Ministries of Economy and Finance m the preparation ot this analysis
and recommendations, will be essential for the output 1o have anv impaci.

Serious price distortions (eg through subsidies) have been encountered. Shadow pricing is 1o be
applied as appropriate. but applications should then be clearly explained.

The cost and financing analysis described in this section is to be issued as a separate report dealing
with this single issue. It should be clear and concise, to address a readership of Officials in the
TRACECA states, foreign consultants (eg to Ministries of Economy and Finance), as well as
other decision makers, who may be presumed unfamiliar with transport cconomics. It should be
strictly objective. and applicable as a refercnce document tor negotiations between Ministries of
Transport and Ministries of Economy and Finance in the Region. It should emphasise the local
consequences and obligations of road mamtenance policies. rather than sceking 1o justity 111
intervention,
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TABLEA32.XLS

[Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS |

Roadway Characteristics

Surface type Paved Paved Paved Paved Paved Paved

| Average roughness (IR) m/km 5 5 5 5 5 5
Average positive gradient % 5 5 5 5 5 5 B
Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C 0.00012C | 0.00012C | 0.00012C | 0.00012C 0.00012C
Altitude of terrain m. 1,000 | 1,000 1,000 1,000 1,000 1,000
Effective number of lanes >1 >1 >1 >1 >1 >1

Vehicle Characteristics

Tare (unladen) weight kg 960 1,320 10,400 4,525 7,600 12,130
Load carried kg 400 900 3,500 3,500 6,000 15,000
Maximum used driving power metric HP 41 40 138 67 147 147
Maximum used braking power metric HP 20 32 208 147 217 436
Desired speed km/hour 98.3 94.9 93.4 88.8 88.8 84.1
Aerodynamic drag coefficient dimensionless 0.45 0.48 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.76
Calibrated engine speed rpm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.90 0.95 1.00 1.00 1.00
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15

Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm~3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm”~3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm*3/kj 12.780 12.780 12.780 12.780

Vehicle Utilisation Data

Average annual utilisation km 25,000 40,000/ 120,000 60,000 90,000 90,000
Average annual utilisation hours 500 875 2,000 1,430 1,370 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.4 0.5 0.6 0.6 0.6 0.656
Average service life Years 15 12 10 15 10 10
Use constant service life ? No No No No No No

Age of vehicle in km km 131,250 156,000 281,250 262,500 218,750 300,000
Passengers per vehicle 2 5 45

Unit Costs

New vehicle price Us$ 7,000 6,000 50,000 15,000 45,000 60,000
Fuel cost US#$/litre 0.35 0.35 0.3 0.3 0.3 0.3
Lubricants cost US$/litre 1.4 1.4 1.4 1.4 1.4 1.4
New tyre cost uss 45 50 200 150 200 250
Crew time cost US$/hour 0.26 0.39 0.39 0.39 0.52
Passenger delay cost US$/hour

Maintenance labout cost US$/hour 0.31 0.31 0.31 0.31 0.31 0.31
[Cargo delay cost US$/hour

Annual interest rate (%) % 12 12 12 12 12 12
Overhead per vehicte km UsSs$ 0.01 0.02 0.025 0.025 0.025
Additional Coefficients

KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.660| 251.790 35.310 15.650
QlPo - Maintenance parts 120.000; 120.000/ 190.000 0.000 0.000 0.000
Cl.o - Maintenance parts 77.140 77.140] 293.440| 242.030f 301.480 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
ClLq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.221 0.233 0.292 0.292 0.179
FRATIO1 - VCURVE 10E-4 0 0 0 0.094 0.094 0.023
ARVMAX - VROUGH 259.7 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.308 0.273 0.310 0.310 0.244
[EO - Speed 1.003 1.004 1.012 1.013 1.013 1.018
AO - Fuel B -8201 6014 -7276 -22955; -22955 -30559
Al - Fuel i 33.4: 37.6 63,5 95.0: 95.0 156.1
A2 - Fuel | 0l 0 0 0 0 0
A3 - Fuel 5630] 3846 4323 3758 3758 4002
A4 - Fuel 0 1.398 0 0 0 0
Ab - Fuel 0 0 8.64 19.12 19.12 4.41
AB - Fuel o 4460 3604 2479 2394 2394 4435
A7 - Fuel 0 0 11.50 13.76 13.76 26.08
NHO - Fuel ) -10 -12 -50 -85 -85 -85

Alpha 0.7 1 1 1 Kl 1
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS

Roadway Characteristics

Surface type Paved Paved Paved Paved Paved Paved
Average roughness {IRl) m/km 5 5 5 5 5 5
Average positive gradient % 5 5 5 5 5 5
Average negative gradient % 5 5 5 5 5 5
Proportion of uphill trave! % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C | 0.00012C | 0.00012C | 0.00012C| 0.00012C
Altitude of terrain m. 100 100 100 100 100 100
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics

Tare {unladen) weight kg 960 1,300 11,100 4,525 8,200 12,800
Load carried kg 300 400 3,000 2,400 6,000 15,000
Maximum used driving power metric HP 41 39 100 67 147 147
Maximum used braking power metric HP 20 29 197 147 255 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m~2 1.80 2,72 6.30 5.20 5.20 5.75
Calibrated engine speed pm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.95 0.95 1 1 1
Fuel adjustment factor (alpha 2) dimensioniess 1.16 1.16 1.15 1.15 1.15 1.15
Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm”3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm*3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm*3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data

Average annual utilisation km 17,500 29,250 62,500 40,000 40,000 56,250
Average annual utilisation hours 350 650 1,250 1,000 1,000 1,250
Hourly utilisation ratio {HURATIO) Fraction 0.40 0.50 0.60 0.50 0.60 0.65
Average service life Years 15 8 7 8 8 10
Use constant service life ? No No No No No No

Age of vehicle in km km 131,250, 175,500] 218,750; 240,000 200,000 281,250
Passengers per vehicle 2 5 32

Unit Costs

New vehicle price USss$ 7.800 7,020 38,500 15,438 40,300 50,000
Fuel cost US $/titre 0.35 0.35 0.14 0.14 0.14 0.14
Lubricants cost US$/litre 1.32 1.32 1.32 1.32 1.32 1.32
New tyre cost Uss 57 57 200 150 250 250
Crew time cost US$/hour 0.28 0.43 0.43 0.43 0.57
Passenger delay cost US$/hour

Maintenance labout cost US$/hour 0.34 0.34 0.34 0.34 0.34 0.34
Cargo delay cost US$/hour

Annual interest rate (%) % 12 12 12 12 12 12
Overhead per vehicle km Uss 0.010 0.020 0.025 0.025 0.025
Additional Coefficients

KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.560| 251.790 35.310 15.650
QlPo - Maintenance parts 120.000| 120.000| 190.000 0.000 0.000 0.000
CLo - Maintenance parts 77.140 77.140{ 293.440] 242.030| 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRATIO1T - VCURVE 10E-4 0 0 0 0.094 0.094 0.023
ARVMAX - VROUGH 259.7; 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.310 0.273 0.310 0.310 0.244
EO - Speed 1.003 1.004 1.012 1.013 1.013 1.018
AO - Fuel -8,201 6,014 -7,276 -22,9E5 -22,955 -30,559
AT - Fuel 334 37.6 63.5 95.0 95.0 156.1
A2 - Fuel ¢} 0 9] 0 0 0
A3 - Fuel 5,630 3,846 4,323 3,758 3,758 4,002
A4 - Fuel 0 1.398 9] 0 0 0
A5 - Fuel 0 [¢] 8.64 19.12 19.12 4.41
A6 - Fuel 4,460 3,604 2,479 2,394 2,394 4,435
A7 - Fuel 0 0 11.50 13.76 13.76 26.08
NHO - Fuel -10 -12 -50 -85 -85 -85
Alpha 0.7 1 1 1 T 1
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS

Roadway Characteristics

Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRl) m/km 7 7 7 7 7 7
Average positive gradient % 5 5 5 5 5 5
Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 : 5 5 5 5 5
Average superelevation fraction 0.00012C ¢ 0.00012C | 0.00012C { 0.00012C | 0.00012C 0.00012C
Altitude of terrain m. 500 ! 500 500 500 500 500
Effective number of lanes >1 i >1 >1 >1 >1 >1
Vehicle Characteristics

Tare (unladen) weight kg 960 1,815 11,100 4,525 8,200 12,400
Load carried kg 300 400 3,000 2,400 6,000 15,000
Maximum used driving power metric HP 41 39 100 67 147 147
Maximum used braking power metric HP 20 29 197 147 255 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m”2 1.80 2.72 6.30 5.20 5.20 5.75
Calibrated engine speed pm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensioniess 0.95 0.95 0.95 1 1 1
Fuel adjustment factor {alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15
Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm*3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm”~3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm”3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data

Average annual utilisation km 17,000 30,000 60,000 40,000 40,000 50,000
Average annual utilisation hours 350 750 1,250 1,150 1,000 1,250
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.50 0.50 0.60 0.65
Average service life Years 17 12 10 15 12 10
Use constant service life ? No No No No No No

Age of vehicle in km km 135,000] 200,000 350,000{ 400,000| 250,000 325,000
Passengers per vehicle 2 5 32

Unit Costs

New vehicle price Uss 7,000 9,750 45,000 18,000 40,000 48,000
Fuel cost USs$/litre 0.28 0.28 0.21 0.21 0.21 0.21
Lubricants cost US$/litre 1.35 1.35 1.35 1.35 1.35 1.35
New tyre cost uss 50 80 200 150 200 250
Crew time cost US$/hour 0.20 0.30 0.30 0.30 0.30
Passenger delay cost US$/hour

Maintenance labout cost US$/hour 0.24 0.24 0.24 0.24 0.24 0.24
Cargo delay cost US$/hour

Annual interest rate (%) % 12 12 12 12 12 12
Overhead per vehicle km uss$ 0.010 0.020 0.025 0.025 0.025
Additional Coefficients

KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.430 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.660!/ 251.790 35.310 15.650
QIPo - Maintenance parts 120.000| 120.000| 190.000 0.000 0.000 0.000
Clo - Maintenance parts 77.140 77.140| 293.440| 242.030| 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
Clq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.560 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRATIO1 - VCURVE 10E-4 0 0 0 0.094 0.084 0.023
ARVMAX - VROUGH 259.7 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1 1 1 1 1
BETA - Speed ) 0.274 0.310 0.273 0.310 0.310 0.244
EQ - Speed 1.003 1.004 1.012 1.013 1.013 1.018
AOQ - Fuel -8,201 6,014 -7,276!  -22,955 -22,955 -30,559
AT - Fuel T 33.4 37.6 635] 95.0 95.0 156.1
A2 - Fuel 0 0| o 0 0 )
A3 - Fuel ] i 5,630 3,846! 4,323 3,758 3,758 4,002
A4 - Fuel 0 1.398i 0 0 0 0
Ab - Fuel 0 0! 8.64 19.12 19.12 4.41
A6 - Fuel 4,460 3,604 2,479 2,394] 2,394 4,435
A7 - Fuel 0 [} 11.50 13.76 13.76 26.08
NHO - Fuel B ) -10 12 -50 -85 -85 -85
Alpha1 0.7 1 1 | 1 1
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS |

| Roadway Characteristics i
Surface type Paved Paved [ Paved | Paved Paved Paved
| Average roughness (IR} m/km 5 | 5 5 | 5 5 5
Average positive gradient % 5 | 5 5 5 5 5
Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C | 0.00012C| 0.00012C | 0.00012C | 0.0001 2C
Altitude of terrain m. 300 300 300 300 300 300
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics
Tare {unladen) weight kg 1,200 1,815 11,100 3,700 8,200 12,400
Load carried kg 400 600 3,200 3,500 7,500 15,000
Maximum used driving power metric HP 43 48 100 100 147 147
Maximum used braking power metric HP 20 38 200 200 255 436
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.75
i Calibrated engine speed rpm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.9 0.9 0.95 1 1 1
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15
Tyre Wear Data
Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm”~3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm”~3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm”3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data
Average annua! utilisation km 22,000 40,000 75,000 60,000 60,000 67,500
Average annual utilisation hours 400 800 1,500 1,500 1,600 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.65 0.55 0.65 0.65
Average service life Years 15 12 10 15 10 10
Use constant service life ? No No No No No No
Age of vehicle in km km 165,000 240,000 375,000] 450,000 300,000 337,500
Passengers per vehicle 2 5 32
Unit Costs
New vehicle price Uss$ 8,625 9,600 37,115 18,000 37,293 47,541
Fuel cost US $/litre 0.29 0.29 0.20 0.20 0.20 0.20
Lubricants cost USs$/litre 1.32 1.32 1.32 1.32 1.32 1.32
New tyre cost Uss$ 53 80 265 146 225 225
Crew time cost US$/hour 1.53 3.05 2.29 2.59 2.59
Passenger delay cost US$/hour
Maintenance labout cost US$/hour 1.83 1.83] 1.83 1.83 1.83 1.83
Cargo delay cost US$/hour |
Annual interest rate (%) % 10 10 10 10 10 10
Overhead per vehicle km US$ 0.010 0.025 0.025 0.025 0.025
Additional Coefficients
KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.560! 251.790 35.310 15.650
QlPo - Maintenance parts 120.000] 120.000{ 190.000| 0.000 0.000 0.000
ClLo - Maintenance parts 77.140! 77.140] 293.440| 242.030| 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLqg - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220] 0.233 0.292 0.292 0.179
FRATION - VCURVE 10E-4 0] o! 0 0.094 0.094 0.023
ARVMAX - VROUGH 259.7| 239.7 212.8 177.7 177.7 130.9
[BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.310 0.273 0.310 0.310 0.244
EQ - Speed 1.003] 1.004’\ 1.012 1.013 1.013 1.018
AQ - Fuel 8,201 6,014| -7,276 -22,955\ -22,955 -30,5659
A1 - Fuel 33.4] 37.6! 63.5] 95.0] 95.0] 156.1
A2 - Fuel 0] 0] 0 ol 0 0
A3 - Fuel 5,630] 3,846) 4,323] 3.758 3,758 4,002
A4 - Fuel 0 1.398 ¢} 0 [o] 0
A5 - Fuel 0 [} 8.64 19.12 19.12 4.41
A6 - Fuel 4,460 3,604 2,479 2,394 2,394 4,435
A7 - Fuel ol 0 11.50 13.76 13.76 26.08
NHO - Fuel -10] -12 -50 -85 -85 -85
Alphal 0.7 1 1 1 1 1
| j
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS

Roadway Characteristics

Surface type Paved Paved Paved Paved Paved Paved

[ Average roughness (IR} m/km 5 5 5 5 5 5
Average positive gradient % 5 5 5 5 5 5
Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C | 0.00012C | 0.00012C| 0.00012C| 0.00012C
Altitude of terrain m. 1,250 1,250 1,250 1,250 1,250 1,250
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics ]
Tare (unladen) weight kg 1,045 1,815 11,000 4,175 7,080 12,400
Load carried kg 350 600 4,000 3,200 4,200 12,500
Maximum used driving power metric HP 43 48 138 67 147 147
Maximum used braking power metric HP 20 38 200 147 217 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.75
Calibrated engine speed rpm 3,600 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.9 0.95 1 1 1
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15
Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm”*3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.4 0.4 0.4 0.4 0.4 0.4
Maximum number of recaps 0.1 0.1 0.1 0.1 0.1 0.1
Constant term of tread wear model dm*3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm™3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data

Average annual utilisation km 13,500 33,750 67,500 26,250 43,750 60,000
Average annual utilisation hours 300 750 1,500 750 1,250 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.50 0.50 0.50 0.55
Average service life Years 20 15 12 17 15 15
Use constant service life ? No No No No No No

Age of vehicle in km km 135,000] 253,125 405,000] 223,125, 328,125 450,000
Passengers per vehicle 2 5 32

Unit Costs

New vebhicle price Uss$ 7,000 10,000 50,000 17,000 37,500 48,500
Fuel cost US$/litre 0.22 0.22 0.20 0.20 0.20 0.20
Lubricants cost US$/litre 1.50 1.50 1.50 1.50 1.50 1.50
New tyre cost USs$ 57 85 200 150 200 250
Crew time cost US$/hour 0.65 0.97 0.97 0.97 1.30
Passenger delay cost US$/hour

Maintenance labout cost US$/hour 0.78 0.78 0.78 0.78 0.78 0.78
Cargo delay cost US$/hour

Annual interest rate (%) % 12 12 12 12 12 12
Qverhead per vehicle km Uss$ 0.010 0.022 0.022 0.022 0.022
Additional Coefficients

KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.560| 251.790 35.310 15.650
QIPo - Maintenance parts 120.000{ 120.000| 190.000 0.000 0.000 0.000
CLo - Maintenance parts 77.140 77.140| 293.440| 242.030| 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
CQo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRATIOT - VCURVE 10E-4 0 9] 0 0.094 0.094 0.023
ARVMAX - VROUGH 259.7 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.310 0.273 0.310 0.310 0.244
EO - Speed 1.003 1.004 1.012 1.013 1.013 1.018
AO - Fuel -8,201 6,014 -7.276 -22,955 -22,955 -30,559
A1 - Fuel 33.4 37.61 63.5 95.0 95.0 156.1
A2 - Fuel 0 o] 0 0 0 0
A3 - Fuel 5,630 3,846 4,323 3,758 3,758 4,002
A4 - Fuel [¢] 1.398 [+] 0 0 o}
A5 - Fuel [¢] 0] 8.64 19.12 19.12 4.11
AB - Fuel 4,460 3,604 2,479 2,394 2,394 4,435
A7 - Fuel Q 0 11.50 13.76 13.76 26.08
NHO - Fuel -10 -12 -50 -85 -85 -85
Alphal 0.7} 1 1 1 1 1
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS |

Roadway Characteristics

Surface type ) Paved Paved Paved Paved Paved Paved
Average roughness (IR} m/km 5 5 5 5 5 5
Average positive gradient % 5 5 5 5 5 5

| Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C | 0.00012C | 0.00012C | 0.00012C | 0.00012C
Altitude of terrain m. 1,500 1,500 1,500 1,500 1,500 1,500
Effective number of lanes >1 >1 >1 >1 >1 >1

Vehicle Characteristics

Tare {uniaden) weight kg 1,000 1,815 10,500 4,250 7,250 12,400
Load carried kg 375 600 3,750 3,250 5,000 14,000
Maximum used driving power metric HP 41 40 138 67 147 147
Maximum used braking power metric HP 20 32 208 147 217 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.75
Calibrated engine speed pm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.9 0.95% 1 1 1
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15

Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm”3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm”*3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm”3/kj 12.780 12.780 12.780 12.780

Vehicle Utilisation Data

Average annual utilisation km 15,000 35,000 65,000 35,000 50,000 65,000
Average annual utilisation hours 325 750 1,500 1,000 1,400 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.60 0.50 0.50 0.60
Average service life Years 20 15 12 17 15 15
Use constant service life ? No No No No No No
Age of vehicle in km km 150,000] 250,000/ 400,000/ 300,000| 325,000 400,000
Passengers per vehicle 2 5 40
Unit Costs
New vehicle price Us$ 7,500 10,000 50,000 17,000 40,000 48,000
Fuel cost US$§/litre 0.43 0.43 0.40 0.40 0.40 0.40
Lubricants cost US$/litre 1.50 1.50 1.50 1.50 1.50 1.50
New tyre cost Us$ 55 80 200 200 200 250
Crew time cost US$/hour 0.90 0.90 0.90 1.30 1.30
Passenger delay cost US$/hour
Maintenance labout cost US$/hour 0.70 0.70 0.70 0.70 0.70 0.70
Cargo delay cost ) US$/hour
Annua!l interest rate (%) % 10 10 10 10 10 10
Overhead per vehicle km Uss$ 0.010 0.022 0.025 0.025 0.025
Additional Coefficients
KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.560| 251.790 35.310 15.6560
QtPo - Maintenance parts 120.000| 120.000| 190.000 0.000 0.000 0.000
CLo - Maintenance parts 77.140 77.140] 293.440] 242.030] 301.460 652.510
ClLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLg - Maintenance parts 0.000; 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550! 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRAT!IO1 - VCURVE 10E-4 0 0 8] 0.094 0.094 0.023
ARVMAX - VROUGH 259.7 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1] 1 1 1 1
BETA - Speed 0.274 0.3‘IOi 0.273 0.310 0.310 0.244
EO - Speed 1.003| 1.004] 1.012 1.013 1.013 1.018
AQ - Fuel -8,201! 6,014, -7,276 -22,955] -22,955 -30,659
AT - Fuel 7 - 33.4 37.6 63.5] 95.0. 95.0 156.1
[A2 - Fuel o 0] 0] 0] 0 0
A3 - Fuel 5,630 3,846 4,323 3,758! 3,758 4,002
A4 - Fuel 8] 1.398 ¢} 0 0 ]
A5 - Fuel 0 0 8.64 19.12 19.12 4.41
A6 - Fuel 4,460, 3,6041 2,479 2,394 2,394 4,435
A7 - Fuel 0] 0j 11.50 13.76 13.76 26.08
NHO - Fuel 10| -12 -50 -85 -85 -85
Alpha1 - 0.7 1 1 1 1 1
| !
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS

Roadway Characteristics [

Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IR!) m/km 5 5 5 5 5 5
Average positive gradient % 5 5 5 5 5 5
Average negative gradient % 5 5 5 5 5 5
Proportion of uphil! travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C | 0.00012C | 0.00012C | 0.00012C| 0.00012C
Altitude of terrain m. 500 500 500 500 500 500
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics

Tare {unladen) weight kg 960 1,320 10,400 4,525 7.500 12,400
Load carried kg 400 1,400 3,500 4,000 6,000 15,000
Maximum used driving power metric HP 41 40 138 67 147 147
Maximum used braking power metric HP 20 32 208 147 217 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.75
Calibrated engine speed rpm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.9 0.95 1 1 1
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.156 1.156 1.156
Tyre Wear Data

Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm”3 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear mode! dm”*3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm”3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data

Average annual utilisation km 17.500 37,500 62,500 50,000 60,000 67,500
Average annual utilisation hours 350 750 1,250 1,250 1,500 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.65 0.50 0.60 0.65
Average service life Years 15 12 10 15 10 10
Use constant service life ? No No No No No No

Age of vehicle in km km 131,250] 225,000] 312,500| 375,000| 300,000 337,500
Passengers per vehicle 2 5 45

Unit Costs

New vehicle price UsS$ 7,000 7,500 46,500 20,000 42,000 49,000
Fuel cost US$/litre 0.10 0.10 0.07 0.07 0.07 0.07
Lubricants cost US$/litre 0.50 0.50 0.50 0.50 0.50 0.50
New tyre cost Us$ 60 60 200 200 200 275
Crew time cost US$/hour 0.49 0.74 0.74 0.74 0.98
Passenger delay cost US$/hour

Maintenance labout cost US$/hour 0.59 0.59 0.59 0.59 0.59 0.59
Cargo delay cost US$/hour

Annuat interest rate {%) % 10 10 10 10 10 10
Overhead per vehicle km Uss$ 0.010 0.022 0.025 0.025 0.025
Additional Coefficients

KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.660| 251.790 35.310 15.650
QIPo - Maintenance parts 120.000| 120.000; 190.000 0.000 0.000 0.000
CLo - Maintenance parts 77.140 77.140] 293.440| 242.030| 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRATIOT - VCURVE 10E-4 0 0 0 0.094 0.094 0.023
ARVMAX - VROUGH 259.7 239.7 212.8 177.7 177.7 130.9
BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.310 0.273 0.310 0.310 0.244
EO - Speed 1.003 1.004 1.012 1.013 1.013 1.018
AQ - Fuel -8,201 6,014 -7.276 -22,955 -22,9556 -30,559
A1l - Fuel 33.4; 37.6! 63.5 95.0 95.0 156.1
A2 - Fuel ol 0. 0 0 0 0
A3 - Fuel 5,630 3,846 4,323 3,768 3,758 4,002
A4 - Fuel 0 1.398 9] 0 0 0
A5 - Fuel 0 0 8.64 18.12 19.12 4.41
A6 - Fuel 4,460 3,604 2,479 2,394 2,394 4,435
A7 - Fuel 0 0 11.50 13.76 13.76 26.08
NHO - Fuel -10 -12 -50 -85 -85 -85
Alphal 0.7 1 1 1 1 1
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS
Roadway Characteristics
Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRl) m/km 5 5 5 5 5 5
Average positive gradient - % 5 5 5 5 5 5 T
[ Average negative gradient % 5 5 5 5 5 5
Proportion of uphill travel % 50 50 50 50 50 50
Average horizontal curvature deg/km 5 5 5 5 5 5
Average superelevation fraction 0.00012C | 0.00012C [ 0.00012C | 0.00012C | 0.00012C | 0.00012C
Altitude of terrain m. 500 500 500 500 500 500
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics
Tare (uniaden) weight kg 960 1,815 10,400 4,525 7,500 12,400
Load carried kg 400 600 3,500 3,500 6,000 15,000
Maximum used driving power metric HP 41 48 138 67 147 147
Maximum used braking power metric HP 20 38 208 147 217 467
Desired speed km/hour 98.30 94.90 93.40 88.80 88.80 84.10
Aerodynamic drag coefficient dimensionless 0.45 0.46 0.65 0.85 0.85 0.63
Projected frontal area m*2 1.80 2.72 6.30 5.20 5.20 5.75
Calibrated engine speed rpm 3,500 3,300 2,300 1,800 1,800 1,700
Energy efficiency factor dimensionless 0.95 0.95 0.95 1 1 1
Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.15 1.15 1.15 1.15
Tyre Wear Data
Number of tyres per vehicle 4 4 6 6 10 18
Wearable volume of rubber per tyre dm*3 | 6.85 7.60 7.30 8.39
Retreading cost per new tyre Fraction 0.3 0.3 0.3 0.3 0.3 0.3
Maximum number of recaps 1 1 1 1 1 1
Constant term of tread wear model dm~3/m 0.164 0.164 0.164 0.164
Wear coefficient for tread wear model 10-3 dm~3/kj 12.780 12.780 12.780 12.780
Vehicle Utilisation Data
Average annual utilisation km 17,500 37,500 62,500 50,000 60,000 67,500
Average annual utilisation hours 350 750 1,250 1,250 1,500 1,500
Hourly utilisation ratio (HURATIO) Fraction 0.40 0.50 0.65 0.50 0.60 0.65
Average service life Years 15 12 10 15 10 10
Use constant service life ? No No No No No No
Age of vehicle in km km 150,000/ 250,000{ 320,000] 350,000] 325,000 350,000
Passengers per vehicle 2 5 45
Unit Costs
New vehicle price US$ 8,000 9,750 45,000 18,000 40,000 48,000
Fuel cost US$/litre 0.38 0.38 0.30 0.30 0.30 0.30
Lubricants cost US$/iitre 1.40 1.40 1.40 1.40 1.40 1.40
New tyre cost US$ 55 80 200 200 200 250
Crew time cost US$/hour 0.44 0.66 0.66 0.66 0.87
Passenger delay cost USs$/hour
Maintenance labout cost US$/hour 0.62 0.52 0.52 0.52 0.52 0.52
Cargo delay cost US$/hour
Annual interest rate (%) % 10 10 10 10 10 10
Qverhead per vehicle km Uss$ 0.010 0.022 0.025 0.025 0.025
Additional Coefficients
KP - Maintenance parts 0.308 0.308 0.483 0.371 0.371 0.371
CPo - Maintenance parts 10E-6 32.490 32.490 1.770 1.490 8.610 13.940
CPq - Maintenance parts 10E-3 13.700 13.700 3.560| 251.790 35.310 15.650
QIPo - Maintenance parts 120.000| 120.000| 190.000 0.000 0.000 0.000
CLo - Maintenance parts 77.140 77.140! 293.440| 242.030{ 301.460 652.510
CLp - Maintenance parts 0.547 0.547 0.517 0.519 0.519 0.519
CLqg - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.550 3.070 3.070 3.070 5.150
FRATIOO - VCURVE 0.268 0.220 0.233 0.292 0.292 0.179
FRATIO1 - VCURVE 10E-4 0, 0 0] 0.094 0.094 0.023
ARVMAX - VROUGH 259.7| 239.7 212.8 177.7 177.7 130.9
T
BW - VDESIR 1 1 1 1 1 1
BETA - Speed 0.274 0.310 0.273 0.310 0.310 0.244
EOQ - Speed 1.003 1.004 1.012 1.013 1.013 1.018
[AD - Fuel -8,201 6,014 -7,276]  -22,955 -22,955 -30,559
A1 - Fuel 33.4 37.6 63.5! 95.0 95.0; 156.1
A2 - Fuel 0 ol 0 0 0] 0
A3 - Fuel 5,630 3,846 4,323 3,758 3,758 4,002
A4 - Fuel 0 1.398 0 0 9] 0
A5 - Fuel 0 0 8.64 19.12 19.12 4.41]
AB - Fuel 4,460 3,604 2,479 2,394 2,394 4,435
A7 - Fuel ] 0 0 1150 13.76 13.76 26.08|
NHO - Fuel -10 -12 -50 -85 -85 -85
Alphal 0.7 1 1 1 1 1
\ 1 J




Table A.3.3 PERCENTAGE BREAKDOWN OF VEHICLE OPERATING COSTS

ARMENIA

Fuel 31.66 50.69 33.34 36.86 30.056 28.60
Lubricants 3.61 2.63 1.31 2.05 0.99 0.91
Tyres 4.08 3.30 28.99 20.00 23.30 29.51
Crew time 0.00 3.23 1.79 3.27 1.35 1.68
Maintenance labour 1.11 0.83 0.87 1.32 0.81 1.10
Maintenance parts 23.36 15.37 11.69 15.22 22.71 20.08
Depreciation 20.26 9.60 10.53 6.24 9.81 8.77
Interest 15.91 6.22 6.58 5.47 6.33 6.58
Overheads 0.00 8.14 4.89 9.57 4.64 2.76
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
AZERBAIJAN

Fuel 25.63 43.24 16.63 17.08 14.81 16.15
Lubricants 2.71 2.27 1.31 212 0.94 1.03
Tyres 4.13 3.45 30.44 20.05 30.17 35.55
Crew time 0.00 2.97 2.62 3.66 1.53 2.22
Maintenance labour 0.97 0.85 0.95 1.56 0.88 1.43
Maintenance parts 20.75 17.08 8.45 16.63 19.78 19.57
Depreciation 25.69 13.89 23.82 19.59 17.53 12.86
Interest 20.12 8.80 10.59 8.81 9.69 8.54
Overheads 0.00 7.45 5.18 10.50 4.67 2.65
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
GEORGIA

Fuel 23.67 36.27 26.41 25.556 24.53 26.41
Lubricants 3.25 2.03 1.35 2.17 1.07 1.15
Tyres 4.24 4.24 19.51 12.94 17.12 20.95
Crew time 0.00 2.02 1.84 2.55 1.18 1.27
Maintenance labour 0.80 0.54 0.76 1.22 0.71 1.13
Maintenance parts 21.99 21.64 12.47 23.46 23.58 21.62
Depreciation 24.48 16.40 19.96 11.92 16.03 14.59
Interest 21.57 10.32 12.49 9.67 10.63 9.26
Overheads 0.00 6.53 5.22 10.51 5.16 3.61
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
KAZAKHSTAN

Fuel 22.13 32.34 18.71 20.88 21.07 20.28
Lubricants 2.85 1.84 1.02 1.74 0.86 0.92
Tyres 4.03 3.94 31.77 17.17 26.47 28.22
Crew time 0.00 13.52 14.59 13.27 8.89 8.89
Maintenance labour 5.72 3.94 4.56 7.77 4.64 7.08
Maintenance parts 25.59 20.71 8.21 20.03 19.34 17.67
Depreciation 23.69 11.41 10.52 6.33 9.87 9.02
Interest 16.00 6.22 5.59 4.23 4.62 4.98
Overheads 0.00 6.07 5.04 8.59 4.24 2.94
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00

Page 1



Table A.3.3 PERCENTAGE BREAKDOWN OF VEHICLE OPERATING COSTS

KYRGYZ REPUBLIC

Fuel 17.74 28.16 19.97 20.03 17.57 17.82
Lubricants 3.46 2.43 1.18 1.91 1.10 0.99
Tyres 4.63 4.85 37.65 23.79 31.01 40.62
Crew time 0.00 6.62 3.95 6.74 3.17 3.99
Maintenance labour 2.51 1.96 2.02 2.80 2.27 3.04
Maintenance parts 21.08 25.67 11.70 14.13 22.70 19.16
Depreciation 25.03 12.97 12.44 12.06 10.10 6.17
Interest 25.55 10.32 8.63 11.19 7.87 5.73
Overheads 0.00 7.02 2.46 7.33 4.22 2.47
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
TAJIKISTAN

Fuel 30.42 43.45 33.30 33.02 30.95 31.64
Lubricants 3.07 1.89 1.03 1.56 0.90 0.83
Tyres 3.97 3.55 31.55 26.15 26.72 35.59
Crew time 0.00 7.74 3.09 5.14 3.62 3.50
Maintenance labour 2.04 1.37 1.58 2.17 1.67 2.24
Maintenance parts 20.70 19.88 10.16 12.86 19.77 15.23
Depreciation 21.44 9.90 10.94 7.39 7.79 4.91
interest 18.36 6.77 6.19 5.73 5.13 3.97
Overheads 0.00 5.46 2.15 5.98 3.46 2.07
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
TURKMENISTAN

Fuel 10.30 20.50 9.09 9.35 8.68 8.58
Lubricants 1.44 1.17 0.55 0.76 0.44 0.42
Tyres 6.10 4.96 33.77 28.64 28.78 41.57
Crew time 0.00 8.37 3.97 6.68 3.18 4.05
Maintenance labour 2.37 2.11 1.99 2.79 2.02 2.73
Maintenance parts 26.16 26.90 13.356 23.95 29.45 21.80
Depreciation 32.42 16.48 20.82 10.39 14.89 11.15
Interest 21.22 9.356 10.20 7.57 6.82 6.18
Overheads 0.00 10.18 6.28 9.89 5.74 3.52
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00
UZBEKISTAN

Fuel 27.56 43.92 30.38 32.51 29.52 29.84
Lubricants 2.85 1.92 1.19 1.80 0.97 0.94
Tyres 3.94 3.87 26.35 23.42 22.84 30.68
Crew time 0.00 3.82 2.76 4.88 2.25 2.92
Maintenance labour 1.47 1.09 1.37 2.09 1.44 1.97
Maintenance parts 21.04 20.46 10.08 18.34 22.93 17.58
Depreciation 26.07 12.26 15.72 7.91 11.25 8.87
Interest 17.07 6.69 7.70 5.69 5.15 4.91
Overheads 0.00 5.96 4.45 3.37 3.64 2.28
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00

Note: Financial vehicle operating costs

Source: Consultant's estimates
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Table A.3.4 RELATIVE SIGNIFICANCE OF VEHICLE OPERATING COST COMPONENTS

Armenia

Car 3 34.4 3.4 3.7 0.0 17.9 1.0 22.2 17.3 0.0 100.0
Car 12 19.3 3.4 4.2 0.0 47.4 1.3 13.2 11.2 0.0 100.0
Utility 3 53.4 2.4 2.9 3.4 11.5 0.7 10.3 6.6 8.7 100.0
Utility 12 39.0 2.6 3.7 2.8 33.6 1.1 6.9 4.8 5.6 100.0
Bus 3 34.1 1.2 28.5 1.8 11.0 0.7 10.8 6.7 5.0 100.0
Bus 12 30.0 1.5 30.5 1.9 14.1 1.5 9.7 6.6 4.3 100.0
Truck 2 axle 3 39.6 2.0 20.6 3.4 10.3 1.1 8.7 5.8 10.4 100.0
Truck 2 axle 12 30.5 2.0 18.6 3.2 27.0 1.6 5.1 4.8 7.3 100.0
Truck 3 axle 3 32.5 1.0 24.2 1.4 17.8 0.7 10.6 6.7 5.0 100.0
Truck 3 axle 12 23.2 1.0 21.3 1.4 34.5 0.9 8.2 6.0 3.6 100.0
Truck >3 axle 3 30.2 0.9 30.0 1.7 171 1.0 9.2 6.8 2.9 100.0
Truck >3 axle 12 24.2 0.9 28.1 1.8 27.6 1.2 7.6 6.5 2.2 100.0
Kyrgyzstan

Car 3 19.2 3.3 4.2 0.0 16.1 2.3 27.2 27.7 0.0 100.0
Car 12 11.0 3.3 4.8 0.0 43.3 3.1 16.5 18.0 0.0 100.0
Utility 3 30.7 2.3 4.4 7.2 20.0 1.8 14.4 11.4 7.8 100.0
Utility 12 18.7 2.1 4.6 5.1 48.2 2.2 8.0 6.9 4.2 100.0
Bus 3 20.5 1.1 37.2 4.0 1.1 1.7 12.9 8.9 2.6 100.0
Bus 12 17.6 1.3 38.9 4.0 13.8 3.4 10.8 8.1 2.0 100.0
Truck 2 axie 3 215 1.9 24.5 71 9.6 2.4 13.0 12.0 8.0 100.0
Truck 2 axle 12 16.6 1.8 22.2 6.6 24.9 3.3 9.5 9.5 5.6 100.0
Truck 3 axle 3 19.2 1.1 323 3.3 17.9 2.1 11.0 8.6 4.6 100.0
Truck 3 axle 12 13.3 1.1 27.9 3.4 33.8 2.4 8.0 6.9 3.2 100.0
Truck >3 axle 3 18.9 1.0 41.4 4.1 16.4 29 6.6 6.0 2.7 100.0
Truck >3 axle 12 14.8 0.9 38.4 4.2 25.9 3.2 5.2 5.4 2.0 100.0
Turk,

Car 3 11.3 1.4 5.6 0.0 203 2.2 35.9 23.4 0.0 100.0
Car 12 5.9 1.3 6.0 0.0 52.5 2.7 18.7 13.4 0.0 100.0
Utility 3 22.4 11 4.5 9.1 21.0 1.9 18.3 10.3 11.3 100.0
Utility 12 13.4 1.0 4.7 6.1 50.3 2.3 10.1 6.1 6.0 100.0
Bus 3 9.3 0.5 33.4 4.0 12.6 1.7 21.4 10.5 6.5 100.0
Bus 12 7.9 0.6 0.3 4.1 15.6 3.3 18.8 9.9 6.3 100.0
Truck 2 axle 3 10.5 0.8 30.8 7.3 16.9 25 11.7 8.4 1.2 100.0
Truck 2 axle 12 7.0 0.7 24.4 5.8 38.7 3.0 7.6 5.9 6.9 100.0
Truck 3 axle 3 9.6 0.5 30.6 3.4 23.7 1.9 16.56 7.5 6.4 100.0
Truck 3 axle 12 6.3 0.4 24.7 3.1 41.9 2.1 11.6 5.8 4.1 100.0
Truck >3 axle 3 9.2 0.4 42.7 4.2 18.8 26 11.9 6.5 3.8 100.0
Truck >3 axle 12 7.0 0.4 38.5 4.1 29.1 2.8 9.5 5.9 2.8 100.0
Note: Example taken from three countries with relatively high, medium and low fuel prices.

Source: Consultant’s estimates based on use of HDM Ill Vehicle Operating Cost Sub Model
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Table A.3.9 AZERBAIJAN AND KYRGYZSTAN - BASE VEHICLE OPERATING COSTS
AND PASSENGER AND GOODS DELAY COSTS.

TABLEA39.XLS

AZERBAIJAN

Fuel 28.76 58.02 64.19 40.65 79.27 121.95
Lubricants 3.04 3.04 5.05 5.05 5.05 7.79
Tyres 4.63 4.63 117.47 47.73 161.53 268.38
Crew time 0.00 3.98 10.12 8.71 8.21 16.75
Maintenance labour 1.09 1.14 3.68 3.72 4.69 10.80
Maintenance parts 23.28 22.91 32.59 39.59 105.89 147.78
Depreciation 28.83 18.64 91.91 46.62 93.84 97.07
Interest 22.58 11.81 40.87 20.96 51.86 64.50
Overheads 0.00 10.00 20.00 25.00 25.00 20.00
TOTAL V.0.C 112.21 134.17 385.88 238.03 535.34 755.02
Passenger time costs 3.67 n.e 120.00 n.e n.e n.e
V.0.C + Pass.Time 115.88 505.88

KYRGYZ REPUBLIC

Fuel 17.73 40.08 97.29 60.14 91.65 158.71
Lubricants 3.46 3.46 5.74 5.74 5.74 8.86
Tyres 4.63 6.90 183.39 71.42 161.76 361.82
Crew time 0.00 9.43 19.24 20.22 16.54 35.55
Maintenance labour 2.51 2.79 9.85 8.42 11.84 27.12
Maintenance parts 21.07 36.54 57.00 42.43 118.40 170.65
Depreciation 25.01 18.46 60.58 36.21 52.71 54.95
Interest 25.53 14.69 42.06 33.60 41.06 51.00
Overheads 0.00 10.00 12.00 22.00 22.00 22.00
TOTAL V.0.C 99.94 142.35 487.15 300.18 521.70 890.66
Passenger Time 8.58 18.86 126.95 2.08 1.71 2.73
V.0.C + Pass.Time 108.52 161.21 614.10 302.26 523.41 893.39
Goods Delay Costs 0.00 0.00 0.00 1.04 1.71 4.10
Road User Costs 108.52 161.21 614.10 303.30 525.12 897.49

Azerbaijan
Kyrgyz Republic

605.1 276.6
1356.3 73.6

1.967.3
884.5

1.063.7
258.0

260.7
92.3

323.5
61.4

4,496.9
1,5086.1

Country and
Cost category

Azerbaijan

Vehicle Operating Costs 220,751 81,186 106,734 253,193 139,663 244,249 1,045,676
Passenger Delay Costs 7,220 8] 33,192 0 0 ] 40,412
Sub Total 227,971 81,186 139,926 253,193 139,663 244,249 1,086,088
Kyrgyz Republic

Vehicte Operating Costs 88,397 19,260 35,854 77,747 48,153 54,687 324,097
Passenger Delay Costs 7,689 2,552 9,344 539 158 168 20,348
Sub Total 95,986 21,812 45,198 78,285 48,311 54,854 344,446
Goods delay costs 0] (o] (6} 269 158 252 679
TOTAL R.U.C 95,986 21,812 45,198 78,5655 48,469 55,106 345,125
Sources: Carl Bro International a/s - Kyrgyzstan passenger and goods detay costs

Wilbur Smith and Associates - Azerbaijan passenger delay costs
Consultant's estimate - other vehicle operating costs
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TABLEA41.XLS

Table A.4.1 AXLE LOADING AND VEHICLE WEIGHTS BY VEHICLE TYPE IN TRACECA COUNTRIES

2 Axle Buses (all) 15
Axle 1 4.91 4.31 5.51 5.20 0.30 1.18 24.0 7.41 35.7
Axle 2 8.83 7.84 9.82 9.03 0.51 1.96 22.2 13.05 64.3
GVW 13.73 12.25 15.21 14.01 0.7% 2.92 21.3 18.48 100.0
3 Axle Buses {non-CIS) 2
Axle 1 5.81 5.36 6.26 5.81 0.23 0.33 5.7 6.04 29.3
Axte 2 9.50 8.90 10.10 9.50 0.30 0.43 4.5 9.80 48.0
Axle 3 4.50 4.39 4.61 4.50 0.05 0.08 1.8 4.55 22.6
GVW 19.80 18.86 20.74 19.80 0.48 0.68 3.4 20.28 100.0
2 Axle HGV (all) 899
Axle 1 2.66 2.57 2.75 2.25 0.04 1.32 49.6 7.82 37.0
Axie 2 4.53 4.34 4.72 3.61 0.10 2.92 64.5 23.44 63.0
GVW 7.19 6.94 7.44 6.32 0.13 3.84 53.4 31.26 100.0
2 Axie HGV (non-CIS} 15
Axle 1 4.15 3.21 5.09 3.37 0.48 1.85 44.6 6.98 34.2
Axle 2 7.97 5.34 10.60 6.50 1.34 5.20 65.2 23.25 65.8
GVW 12.12 B.75 15.48 10.68 1.72 6.65 54.9 29.72 100.0
3 Axle HGV (all) 1017
Axle 1 3.79 3.73 3.85 3.82 0.03 0.96 25.3 10.07 29.6
Axle 2 4.57 4.41 4.73 3.68 0.08 2.60 56.9 18.97 35.7
Axle 3 4.47 4.31 4.63 3.46 0.07 2.63 58.8 21.81 34.7
GVW 12.80 12.45 13.15 10.80 0.18 5.63 44.0 39.95 100.0
3 Axle HGV {non-CIS) 41
Axle 1 4.4% 4.04 4.86 4.27 0.21 1.36 30.6 7.59 24.0
Axle 2 7.78 6.48 9.08 8.80 0.66 4.24 54.5 15.18 41.9
Axle 3 6.30 4.99 7.61 6.65 0.67 4.28 67.9 21.81 34.1
GVW 18.52 15.83 21.21 18.82 1.37 8.78 47.4 37.41 100.0
4 Axle HGV (all} 152
Axle 1 4.62 4.39 4.85 4.43 0.11 1.42 30.7 8.77 21.5
Axle 2 6.50 5.96 7.04 5.45 0.27 3.37 51.8 13.56 30.2
Axie 3 5.13 4.62 5.64 4.14 0.26 3.21 62.6 14.02 23.8
Axle 4 5.26 4.75 5.77 4.39 0.26 3.23 61.4 21.51 24.5
GVW 21.51 19.87 23.15 19.44 0.84 10.31 47.9 48.62 100.0
4 Axie HGV {non-CIS) 56
Axie 1 5.05 4.69 5.41 5.49 0.18 1.36 26.9 7.84 19.1
Axle 2 7.72 6.84 8.60 7.50 0.45 3.36 43.5 13.56 29.2
Axle 3 6.97 6.02 7.92 6.48 0.49 3.65 52.4 14.02 26.4
Axie 4 6.66 5.69 7.63 6.89 0.49 3.69 55.4 21.51 25.2
GVW 26.40 23.50 29.30 26.34 1.48 11.08 42.0 48.62 100.0
5 Axle HGV (all} 370
Axle 1 4.34 4.23 4.45 4.13 0.05 1.05 24.2 6.82 19.4
Axle 2 4.57 4.32 4.82 3.89 0.13 2.44 53.4 22.41 20.4
Axle 3 4.35 4.09 4.61 3.66 0.13 2.56 58.9 20.87 19.4
Axle 4 4.56 4.22 4.90 3.47 0.17 3.36 73.7 32.21 20.4
Axle 5 4.55 4.23 4.87 3.67 0.16 3.13 68.8 21.62 20.4
GVW 22.39 21.27 23.51 19.23 0.67 10.97 49.0 73.99 100.0
5 Axle HGV {non-CIS} 615
Axie 1 4.92 4.72 5.12 5.11 0.10 1.17 23.8 6.82 171
Axle 2 5.95 5.47 6.43 6.13 0.25 2.75 46.2 22.41 20.6
Axle 3 5.47 4.96 5.98 5.20 0.26 2.92 53.4/ 20.87 19.0
Axle 4 6.16 5.64 6.68 5.99 0.26 2.96 48.1 11.89 21.4
Axle 5 6.34 5.80 6.88 6.50 0.28 3.09 48.7 15.25 22.0
GVW 28.83 26.93 30.73 31.60 0.97 10.83 37.6 63.83 100.0

Source: Consultant’s analysis of axle load surveys carried out in Uzbekistan, Kyrgyzstan, Kazakhstan, Azerbaijan, Georgia and Armenia.
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Table A.4.2 PAVEMENT DAMAGE FACTORS FOR DIFFERENT VEHICLE TYPES IN THE TRACECA COUNTRIES

2 Axie Buses (all) 15
Axle 1 4.91 0.1311 0.1017 0.0581 0.0407
Axle 2 8.83 1.3711 1.4263 0.6079 0.5712
GVwW 13.73 1.5022 1.56280 0.6660 0.6120

3 Axle Buses (non-CiS) 2
Axle 1 5.81 0.2570 0.2169 0.1139 0.0869
Axle 2 9.50 1.8371 1.9822 0.8145 0.7939
Axle 3 4.50 0.0925 0.0687 0.0410 0.0275
GVW 19.80] 2.1866 2.2678 0.9695 0.9082

2 Axle HGV (all) 899
Axle 1 2.66' 0.0113 0.0064 0.0050 0.0026
Axle 2 4.53 0.0950 0.0708 0.0421 0.0283
GVW 7.19 0.1063 0.0772 0.0471 0.0309

2 Axle HGV (non-CIS) 15
Axle 1 4.15 0.0669 0.0477 0.0297 0.0191
Axle 2 7.97 0.9101 0.8994 0.4035 0.3602
GVW 12.12 4.8669 5.9314 2.1578 2.3755

3 Axle HGV (all) 1017
Axle 1 3.79 0.0465 0.0317 0.0206 0.0127
Axle 2 4.57 0.0984 0.0736 0.0436 0.0295
Axle 3 4.47 0.0900 0.0666 0.0399 0.0267
GVW 12.80 0.2350 0.1720 0.1042 0.0689

3 Axle HGV {non-CIS) 41
Axie 1 4.45 0.0884 0.0653 0.0392 0.0262
Axie 2 7.78 0.8263 0.8069 0.3664 0.3232
Axle 3 6.30 0.3553 0.3122 0.1575 0.1250
GVW 18.52 1.2701 1.1844 0.5631 0.4743

4 Axle HGV (all) 152
Axle 1 4.62 0.1028 0.0773 0.0456 0.0310
Axle 2 6.50 0.4026 0.3593 0.1785 0.1439
Axle 3 5.13 0.1562 0.1239 0.0693 0.0496
Axle 4 5.26| 0.1727 0.1386 0.0765 0.0555
GVW 21.51 0.8342 0.6991 0.3699 0.2800

4 Axle HGV {non-CIS) 56
Axle 1 5.05 0.1467 0.1154 0.0650 0.0462
Axle 2 7.72 0.8011 0.7792 0.3552 0.3121
Axle 3 6.97 0.56323 0.4920 0.2360 0.1970
Axle 4 6.66 0.4437 0.4009 0.1967 0.1606
GVW 26.40 1.9239 1.7875 0.8530 0.7159

5 Axle HGV {all) 370
Axie 1 4.34 0.0800 0.0584 0.0355 0.0234
Axie 2 4.57 0.0984 0.0736 0.0436 0.0295
Axle 3 4.35 0.0808 0.0590 0.0358 0.0236
Axle 4 4.56 0.0975 0.0729 0.0432 0.0292
Axle 5 4.55 0.0967 0.0722 0.0429 0.0289
GVwW 22.39 0.4533 0.3360 0.2010 0.1346

5 Axle HGV (non-CIS) 125
Axle 1 4.92 0.1322 0.1026 0.0586 0.0411
Axle 2 5.95 0.2827 0.2414 0.1253 0.0967
Axle 3 5.47 0.2019 0.1653 0.0895 0.0662
Axle 4 6.16 0.3248 0.2822 0.1440 0.1130
Axle 5 6.34 0.3644 0.3212 0.1616 0.1286
GVW 28.83 1.3059 1.1127 0.5790 0.4456

Page 1

Source: Consultant's estimates based on the results of axle load surveys in six TRACECA countries.
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TABLEA45.XLS

Table A.4.5 SUMMARY OF EQUIVALENT STANDARD AXLES BY VEHICLE TYPE

Armenia 0.0001 0.0014 0.6348 0.1616 0.4073 0.3566
Azerbaijan 0.0001 0.0014 1.2341 0.1272 0.1792 0.3384
Georgia 0.0001 0.0014 1.9811 0.0974 0.5004 1.1296
Kazakhstan 0.0001 0.0014 0.2481 0.0453 0.1814 0.2148
Kyrgyz Republic 0.0001 0.0014 0.1660 0.0686 0.1667 0.6335
Tajikistan 0.0001 0.0014 0.1660 0.0686 0.1667 0.6335
Uzbekistan 0.0001 0.0014 1.0997 0.1930 0.1879 1.0115

Armenia 0.0001 0.0014 0.6348 0.2069 0.5214 0.4565
Azerbaijan 0.0001 0.0014 1.2341 0.1628 0.2294 0.4332
Georgia 0.0001 0.0014 1.9811 0.1247 0.6406 1.4460
Kazakhstan 0.0001 0.0014 0.2481 0.0580 0.2322 0.2750
Kyrgyz Republic 0.0001 0.0014 0.1660 0.0878 0.2134 0.8109
Tajikistan 0.0001 0.0014 0.1660 0.0878 0.2134 0.8109
Uzbekistan 0.0001 0.0014 1.0997 0.2471 0.2405 1.2948

Note: An annual growth of 2.5% in ESA/Vehicle has been assumed for trucks over
the period 1996 - 2006
Source: Consultant's estimate based on axle survey resuits.
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Table A.6.2 C.1.S REPUBLICS - GEOMETRIC AND PAVEMENT DESIGN STANDARDS

TABLEG-1.XLS

RO

TRAFFIC
ADT (vehicles) >7,000 >3,000-7,000 | >1,000-3,000 100-1,000 <100
PCU / Day > 14,000 >6,000-14,000| >2,000-6,000 200-2,000 <200
DESIGN SPEED {Kph)
Flat/rolling terrain 150 120 100 80 60
Winding/hilly terrain 120 100 80 60 40
Mountainous terrain 80 60 50 40 30
PAVEMENT WIDTH {m}
No.of lanes 4,6 or 8 2 2 2 1
Lane width (m) 3.75 3.75 3.50 3.00 4.50
Shoulder width {m) 3.75 3.75 2.50 2.00 1.75
Formation width (m) 27.5-43.5 15.00 12.00 10.00 8.00
Surface 4 cm AC (hot) 5 cm AC (cold) [5 cm AC (cold) 8cm crushed 9-18 cm
stone with crushed
bitumen stone
2nd layer 6 cm AC (hot) 8 cm AC {(cold) [ 5 ¢cm AC {cold)
3rd layer 8 cm AC (hot)
Base course 20 cm sand- 15 cm crushed { 8 cm crushed 18 cm crushed
gravel with stone with stone with stone-sand
cement (4-6%) bitumen bitumen
or 20 cm crushed
rock
Sub-Base 20 cm sand with | 19 cm crushed | 16 cm crushed
bitumen (4%) or stone stone - sand
20 c¢m loam
Theoretical Structural Number (SN)
Surface 0.63 0.39 0.39 0.95 0.74
2nd layer 0.95 0.63 0.39
3rd layer 0.95
Base course 1.58 1.77 0.95 0.69
Sub-base 0.79 1.05 0.69
Sub-grade 0.79 0.79 0.79 0.79 0.79
TOTAL 5.69 4.63 3.21 2.43 1.53

Page 1




"SO1ISIU9LORIEYD [BINIONIIS JUsWaned JO LOISSNOSIP ayl ul Ajgelou

:

| abey

(1 swnjop)

«I3PON 1

elep A3AINS QHVY UO paseq S91BWIIS3 §,1UBlNSUOD :82UN0S
WAH ay1 jo uonduosaq, s ueg plIOAA 84l ul palsabbns si ejnwioy syl

(£9°0-, ww uonoalaq) « ' = IONS

‘ejnuoy Buimojjoy syl Buisn (JNS) siequiny |BIN1ONAS PBIJIPOA O} PaLIBAUOD SAaAINS (euIBlLIO Ul Saunseaw uonda|ye( 810N
66'E L0V 0o’e ZL'o LoV 00’ 09t €
o8'v 68t 9z'¢L 660 oLV 8t £€69°'C 4
oYL 09'L £9°0L 080 09°L 0S'L LEL L JOVHIAY AILHOIIM
66°E LoV 00’ Lo L0V (01028 4 09¢ > 80°LLC gL'ive uedey - suog N
(0] 4 9L'Pb 18°g vZo 174004 1N 6lLc 4 86'86¢ 8lLLC uedey - suon W
80’V alL'v v/.'8 9€'0 14904 AN 4 L9€ 4 00'10¢ 00°'G9l suog - 1ozpeubaybaps v
9z'aq 8E'G 691 06°0 68t ce's cLL 4 oL LL 000 Aeuds - yeseiysy 2N
vL'v 8'v Lv'6 S0 LY 8LV 8tY Z oL'EY 000 eineg - uwni LW
88’V 96'Y 64711 860 g96'v 6t £06 4 oz'6ll 0c' 0t Hwnig - yereiysy  L'N
ov'L 09°L £9°01 080 0§°L 0G°'L LEL L o0'€tl 000 JBIBYSY - uensis A LW

SIX'€9v3INgvLl

S1INS3Y ASAHNS NVINTIINNTE 4O SISATVNY - VINFWHY €'9°V 3|qet



Table A.6.4 ARMENIA - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS 1996

Average Daily Traffic

Road Design Road Car Utility Bus Truck Truck Truck TOTAL
Class | Standard| Length 2-axle 3-axle >3-axle ADT
(km)
M 1 165.1 4,628 477 369 364 331 53 6,222
M 2 788.7 2,106 237 181 213 204 48 2,988
M 3 493.7 856 159 78 151 139 27 1,410
M 4 121.6 410 92 41 157 104 57 841
M 5 -
1,569.1
Rep. 1 -
Rep. 2 83.3 3,681 312 178 253 250 25 4,700
Rep. 3 150.0 970 145 43 92 39 13 1,302
Rep. 4 1,045.4 285 67 21 74 61 18 525
Rep. 5 300.0 142 33 10 37 30 9 263
1,678.7
Vehicle Kilometres (million)
Road Design Road Car Utility Bus Truck Truck Truck TOTAL
Class | Standard| Length 2-axle 3-axle >3-axle
(km)
M 1 165.1 278.9 28.7 222 220 19.9 32 374.9
M 2 788.7 606.3 68.3 52.0 61.2 58.6 13.8 860.1
M 3 493.7 154.3 287 14.1 27.2 25.0 49 2541
M 4 121.6 18.2 41 1.8 7.0 46 1.7 37.3
M 5 - - - - - - - -
1,569.1 1,057.7 129.8 90.1 117.3 108.2 23.5 1,526.5
Rep. 1 - 0.0 0.0 0.0 0.0 0.0 0.0 -
Rep. 2 83.3 111.9 9.5 54 7.7 76 0.8 142.9
Rep. 3 150.0 53.1 7.9 2.4 5.1 2.1 0.7 713
Rep. 4 1,045.4 108.6 254 79 28.3 23.2 7.0 200.4
Rep. 5 300.0 15.6 3.6 1.1 4.1 3.3 1.0 28.8
1,578.7 289.2 46.5 16.8 45.2 36.2 9.4 443.3
M + Rep. 1 165.1 278.9 28.7 222 22.0 19.9 3.2 3749
M + Rep. 2 872.0 718.2 77.8 57.4 68.9 66.2 14.5 1,003.0
M + Rep. 3 643.7 207.4 36.6 16.4 323 27.2 5.6 3254
M + Rep. 4 1,167.0 126.8 29.5 97 353 27.8 8.6 237.7
M + Rep. 5 300.0 15.6 3.6 1.1 4.1 3.3 1.0 28.8
3,147.8 1,346.9 176.2 106.9 162.5 144.4 32.9 1,969.8

Page 1



Table A.6.4 (continued) AZERBAIJAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

Average Daily Traffic
Road Design Road Car Utility Bus Truck Truck Truck TOTAL
Class | Standard| Length 2-axle 3-axle >3-axle ADT
(km)
M 1 1445 5,842 1,010 737 1,982 336 632 10,539
M 2 1,072.5 1,605 509 222 934 215 239 3,724
M 2-3 192.0 4,802 380 253 727 101 463 6,726
M 3 -
M 3-4 -
M 4 -
M 4-5 -
M 5 -
M 1,409.0
Rep. 1 -
Rep. 2 253.0 658 418 187 618 182 186 2,249
Rep. 2-3 297.0 883 522 187 838 231 266 2,927
Rep. 3 1,159.0 594 286 126 495 145 165 1,811
Rep. 3-4 874.0 475 249 101 440 108 107 1,480
Rep. 4 371.0 754 175 62 281 90 85 1,447
Rep. 4-5 326.0 278 55 14 58 16 23 444
Rep. 5 -
3,280.0
4,689.0
Vehicle Kilometres (million)
Road Design Road Car Utility Bus Truck Truck Truck TOTAL
Class | Standard| Length 2-axle 3-axle >3-axle
(km)
M 1 1445 308.1 53.3 38.9 104.5 17.7 33.3 555.9
M 2 1,072.5 628.3 199.3 86.9 365.6 84.2 93.6 1,457.8
M 2-3 192.0 336.5 26.6 17.7 50.9 71 324 4714
M 3 -
M 3-4 -
M 4 -
M 4-5 -
M 5 -
M 1,409.0 1,272.9 279.2 143.5 521.1 109.0 159.3 2,485.0
Rep. 1 -
Rep. 2 253.0 60.8 38.6 17.3 57.1 16.8 17.2 207.7
Rep. 2-3 297.0 95.7 56.6 203 90.8 250 28.8 317.3
Rep. 3 1,159.0 251.3 121.0 53.3 209.4 61.3 69.8 766.1
Rep. 3-4 874.0 151.5 79.4 322 140.4 345 34.1 4721
Rep. 4 371.0 102.1 23.7 8.4 38.1 12.2 11.5 195.9
Rep. 4-5 326.0 331 6.5 1.7 6.9 1.9 27 52.8
Rep. 5 -
3,280.0 694.5 325.9 133.1 542.6 151.7 164.2 2,012.0
M+Rep. 1 1445 308.1 53.3 38.9 104.5 17.7 333 555.9
M+Rep. 2 1,325.5 689.1 237.9 104.2 4227 101.0 110.7 1,665.5
M+Rep. 2-3 489.0 432.2 83.2 38.0 141.8 32.1 61.3 788.7
M+Rep. 3 1,159.0 251.3 121.0 53.3 209.4 61.3 69.8 766.1
M+Rep. 3-4 874.0 151.5 79.4 322 140.4 345 34.1 4721
M-+Rep. 4 371.0 102.1 237 8.4 38.1 12.2 11.5 195.9
M+Rep. 4-5 326.0 331 6.5 1.7 6.9 1.9 27 52.8
M+Rep. 5 - - - - - - - -
4,689.0 1,967.4 605.0 276.6 1,063.7 260.7 3235 4,497.0
Note: Republican (Rep.) roads exclude those in the occupied areas.
Source:  Consultant's estimate based on Azeravtoyol data.
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Table A 6.4 (continued) GEORGIA - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

Ny nw

Rep.
Rep.
Rep.
Rep.
Rep.

B W -

[ R S

37
176
467
259

946

84
301
2,247
1,425

4,059

7,285
5,872
3,469
1,415

643

5,232
2,216
904
275
76

316
280
177
62
27

227
106
46
12

705
565
342
96
59

506
213
89
19

338
293
208
97
30

243
111
54
19

352
293
193
83
31

253
1
50
16

118
101
82
50
10

84
38
21
10

9,114
7,405
4,471
1,803

800

6,545
2,795
1,165
350
95

S 1 37 98.4 4.3 9.5 4.6 4.8 1.6 123.1

S 2 176 377.2 18.0 363 18.9 18.8 6.5 475.7

S 3 467 5914 302 58.2 35.5 329 14.0 762.1

S 4 259 133.8 58 9.1 9.2 7.8 4.7 170.4

S 5 7 1.6 0.1 0.2 0.1 0.1 0.0 2.0
946 1,202.4 58.4 113.3 68.1 64.4 26.8 1,533.4

Rep. 1 2 4.2 0.2 0.4 0.2 0.2 0.1 53
Rep. 2 84 67.5 3.2 6.5 34 34 1.2 85.2
Rep. 3 301 99.3 5.1 9.8 6.0 5.5 23 128.0
Rep. 4 2,247 2253 9.8 15.3 15.5 13.1 8.0 287.1
Rep. 5 1,425 39.7 1.7 3.7 1.8 1.9 0.6 49.4
4,059 436.1 20.0 35.7 26.8 24.2 12.2 555.0

S + Rep. 1 39 102.6 44 9.9 4.8 5.0 1.7 128.3
S + Rep. 2 260 4448 21.2 428 222 222 7.7 560.9
S + Rep. 3 768 690.7 353 68.0 414 385 16.3 890.2
S + Rep. 4 2,506 359.1 15.7 244 246 20.9 12.7 457.5
S + Rep. 5 1,432 41.4 1.7 3.8 1.9 2.0 0.7 51.5
5,005 1,638.5 78.4 149.0 94.9 88.5 39.0 2,088.4

Source: Consultant's estimate based on Sakavtogsa data

Georgia TABLAG43 XLS
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TABLAG44.XLS

Table A.6.4 (continued) KAZAKHSTAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

2T

>>> > >

Other Republican
Other Republican
Other Republican
Other Republican
QOther Republican

N pHpwnN = P wN =

g PR wN =

272
1,634
4,037

189

6,132
320
997

6,240

43

7,662

41
422
3,028
211

3,702

2,464
1,625
899
810

2,919
1,016
807
443
443

3,105
1,732
730
383
248

256
102
70
63

222
98
78
51
51

246
87
52
80
52

97
15
17
15

89
18

509
373
350
316

433
297
236
189
189

560
404
179
181

117

282
280
189
170

340
154
122
49
49

157
320
101
140

91

108
41
38
34

49
49
39
32
32

85
79
92
34
22

3,717
2,436
1,663
1,409

4043
1633
1297
772
772

4242
2641
1161
821
533

M 1 272 244.7 25.5 9.6 50.5 28.0 10.7 369.0

M 2 1,634 969.1 61.0 8.7 2225 167.1 24.7 1.453.0

M 3 4,037 1,324.3 103.6 25.3 515.9 278.7 55.3 2,303.1

M 4 189 55.9 4.4 1.1 21.8 11.8 2.3 97.2

M 5 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6,132 2,593.9 194.5 a4.7 810.7 485.6 93.0 4,222.3

A 1 320 340.9 26.0 9.4 50.5 39.7 5.7 472.2

A 2 997 369.6 35.7 71 108.2 55.9 17.8 594.3

A 3 6,240 1,837.4 177.2 35.4 537.6 277.7 88.6 2,954.0

A 4 62 10.0 1.2 0.2 4.3 1.1 0.7 17.5

A 5 43 7.0 0.8 0.1 3.0 0.8 0.5 12.1

7.662 2,565.0 240.8 52.3 703.6 375.1 113.4 4,050.1

Other Republican 1 41 46.5 3.7 1.3 8.4 2.3 1.3 63.5
Other Republican 2 422 266.9 13.4 2.8 62.2 49.2 12.2 406.8
Other Republican 3 3,028 807.1 57.7 7.7 197.8 111.6 101.4 1,283.4
Other Republican 4 211 29.5 6.2 0.3 13.9 10.7 2.6 63.2
Other Republican 5 [¢] 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3,702 1,149.9 81.0 12.2 282.4 174.0 117.4 1,816.9

TOTAL NON-LOCAL 1 633 632.1 55.1 20.4 109.4 70.1 17.7 904.7
TOTAL NON-LOCAL 2 3,053 1,605.5 110.1 18.7 392.8 272.2 54.7 2,454 1
TOTAL NON-LOCAL 3 13,305 3,968.8 338.6 68.5 1,251.4 668.0 245.3 6,540.5
TOTAL NON-LOCAL 4 462 95.4 11.7 1.5 40.0 23.6 5.7 177.9
TOTAL NON-LOCAL 5 43 7.0 0.8 0.1 3.0 0.8 0.5 12.1
17,496 6,308.8 516.4 109.2 1,796.6 1,034.6 323.8 10,089.3

Source:

Consuitant's estimate based on Kazdornii data.
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Tabie A.6.4 (continued) KYRGYZ REPUBLIC - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

2L g

>>>> >

b wWwN =

A pWN =

12.2
209.2
137.6
388.6

0.0

0.0
187.5
885.3

1,140.5
149.0

7,063
4,080
878
252

2,339
749
137

32

950
431
119

61

316
122
53

426
M
32

229
63
13

1,197
1,065
180
57

873
144
116

27

322
168
210
210

99
53
32

294
110
123

69

97
50
30

10,252
6,195
1,543

651

3,953
1,187
381
85

2L

>> > > P

M+A
M+A
M+A
M+A
M+A
M+A

D hwWwN = [S20NF - I

oL R W=

12.2 31.5 4.2 1.9 5.3 1.4 1.3 45.7
209.2 312.3 32.9 26.0 80.6 12.8 8.4 473.0
137.6 441 6.0 1.6 9.0 10.5 6.2 77.4
388.6 35.7 8.7 0.4 8.1 29.8 9.8 92.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
747.6 423.6 51.8 30.0 103.0 54.6 25.7 688.6
0.0 160.1 21.6 15.7 59.7 6.8 6.6 270.5
.87.5 242.0 39.4 22.3 46.5 171 16.2 383.6
885.3 57.0 22.1 5.4 48.3 13.3 12.5 168.6
1,140.5 1.7 0.4 0.2 1.5 0.4 0.4 4.6
149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2,362.3 460.9 83.5 43.6 156.0 37.7 35.7 817.3

12.2 191.6 25.9 17.6 65.1 8.2 7.9 316.2

396.7 554.3 72.3 48.3 1271 30.0 24.6 856.6
1,022.9 101.1 28.0 7.0 57.3 23.9 18.7 236.0
1,629.1 37.5 9.0 0.6 9.6 30.2 10.2 97.1

149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.109.9 884.5 135.3 73.6 259.0 923 61.3 1,505.9

Page 1



TABLAGB46.XLS

Table A.6.4 (continued) TAJIKISTAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

g2

>r> P> >>

A hwN =

GAwN 2

6.0
42.9
336.7
177.5
527.0

1,089.1

0.0
103.1
99.7
139.8
353.5

696.1

3,639
2,172
1,138
714
572

2,185
1,187
728
303
95

854
301
94
67
28

375
201
105
53
10

307
162
54
36
45

115
84
36
22

1.461
620
324
151
156

897
475
249
93
16

305
239
186
1568

68

237
173
110
44
70

236
134
45
60
23

221
113
68
26

6,702
3,618
1,840
1,186

891

4,031
2,233
1,294
540
142

M 1 6.0 7.8 1.9 0.7 3.2 0.7 0.5 14.7
M 2 42.9 34.0 4.7 2.4 9.7 3.7 2.4 56.7
M 3 335.7 139.4 11.5 6.6 39.7 22.8 5.6 225.5
M 4 177.5 46.3 4.3 2.3 9.8 10.2 3.9 76.8
M 5 527.0 109.9 5.4 8.6 30.0 13.1 4.4 171.4
1,089.1 3374 27.8 20.5 924 50.5 16.5 545.0
A 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A 2 103.1 27.4 3.9 1.3 9.4 4.1 2.5 48.7
A 3 99.7 11.0 1.9 0.8 3.4 1.6 0.9 19.6
A 4 139.8 4.8 0.5 0.4 0.8 0.5 0.2 7.2
A 5 353.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
696.1 43.2 6.4 2.5 13.5 6.2 3.7 75.6
M+ A 1 6.0 7.8 1.9 0.7 3.2 0.7 0.5 14.7
M+ A 2 146.0 61.4 8.7 3.7 19.1 7.9 4.6 105.3
M+ A 3 435.4 150.4 13.4 7.4 43.1 24.3 6.5 2451
M+ A 4 317.3 51.1 4.8 2.7 10.6 10.7 4.1 84.1
M+ A 5 880.5 109.9 5.4 8.6 30.0 13.1 4.4 171.4
1,785.2 380.6 34.2 23.1 105.9 56.7 20.1 620.6

Source: Consultant's estimate
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Table A.B.4 {continued) UZBEKISTAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES 8Y DESIGN CLASS

SR

Rep.
Rep.
Rep.
Rep.
Rep.

A PHwWwN =

R WN =

7569
445
130

52

1,393

995
4,542
5,950
7,462
1,483

20,432

3,010
3,014
1,618
1,042

500

1,605
738
220
151
163

1,145
614
250

91
29

489
173
60
46

266
226
100
43
30

139
70
26
10

2,000
1,658
735
513
282

1,237
523
245
228

86

299
248
211
223
105

175
107
83
96
32

251
248
126
188

36

348
163
48
33
11

6,971
5,907
2,941
2,101

982

3,994
1,764
682
565
300

M 1 759 834.0 317.1 73.7 554.1 82.9 69.5 1,931.2
M 2 445 489.5 99.7 36.7 253.0 40.2 40.3 959.5
M 3 130 72.0 11.9 4.8 34.9 10.0 6.0 139.5
M 4 52 19.8 1.7 0.8 9.7 4.2 3.6 39.9
M 5 7 1.3 0.1 0.1 0.7 0.3 0.1 2.5
1,393 1,416.6 430.5 116.0 852.4 137.6 119.4 3,072.6
Rep. 1 995 582.8 177.7 50.5 449.2 63.7 126.5 1,450.4
Rep. 2 4,542 1,223.3 287.1 115.7 867.4 176.9 253.3 2,923.8
Rep. 3 5,850 478.4 131.0 55.9 532.1 180.7 104.0 1,482.0
Rep. 4 7,462 410.5 126.5 27.4 621.7 261.2 90.9 1,5638.1
Rep. 5 1,483 82.6 4.7 5.0 46.7 17.3 6.0 162.4
20,432 2,777.6 727.0 254.5 2,617.1 699.9 580.7 7.556.6
M + Rep. 1 1,754 1,416.8 494.8 124.2 1,003.3 146.6 195.9 3,381.5
M +Rep. 2 4,987 1,712.8 386.8 152.4 1,120.4 217.1 293.7 3,883.2
M + Rep. 3 6,080 550.4 142.8 60.7 566.9 190.7 110.0 1,621.5
M + Rep. 4 7.514 430.2 128.2 28.2 631.5 265.5 94.5 1,578.0
M +Rep. 5 1,490 83.9 4.8 5.1 47.4 17.6 6.1 164.9
21,825 4,194.1 1,157.5 370.5 3,369.5 837.5 700.1 10.629.2

Source: Consultant's estimate based on Uzavtoyul data
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Table A.6.5 ARMENIA - EQUIVALENT STANDARD AXLE KILOMETRES BY ROAD DESIGN CATEGORY

=EE=EEE

Rep.
Rep.
Rep.
Rep.

M + Rep.
M + Rep.
M + Rep.
M + Rep.
M + Rep.

g h WN > O hWN -

b wWwN -

ESA per Vehicle

0.0001 0.0014 0.6348 0.1616 0.4073 0.3566
ESAL - Kilometres {mitlion)

165.1 0.03 0.04 14.10 3.55 8.12 1.13 26.97
788.7 0.06 0.10 33.00 9.89 23.86 4.91 71.81
4937 0.02 0.04 8.92 4.40 10.20 1.74 25.31
121.6 0.00 0.01 1.16 112 1.87 0.59 4.76
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,569.1 0.11 0.18 57.19 18.96 44,06 8.36 128.86
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
83.3 0.01 0.01 3.44 1.24 3.09 0.28 8.08
150.0 0.01 0.01 1.51 0.82 0.86 0.25 3.45
1,045.4 0.01 0.04 5.02 4.58 9.44 2.48 21.57
300.0 0.00 0.01 0.72 0.66 1.35 0.36 3.10
1,578.7 0.03 0.07 10.69 7.30 14.75 3.36 36.19
165.1 0.03 0.04 14.10 3.55 8.12 1.13 26.97
872.0 0.07 0.11 36.44 11.13 26.95 5.18 79.89
643.7 0.02 0.05 10.43 522 11.06 1.98 28.76
1,167.0 0.01 0.04 6.19 570 11.32 3.07 26.33
300.0 0.00 0.01 0.72 0.66 1.35 0.36 3.10
3,147.8 0.13 0.25 67.88 26.25 58.81 11.72 165.05

M + Rep.
M + Rep.
M + Rep.
M + Rep.
M + Rep.

b wh - bHhwWwN -

O h WN -

165.1 0.00 0.00 0.02 0.01 0.01 0.00 0.04
788.7 0.00 0.00 0.02 0.01 0.02 0.00 0.05
493.7 0.00 0.00 0.01 0.00 0.01 0.00 0.03
121.6 0.00 0.00 0.00 0.00 0.01 0.00 0.02

- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,569.1 0.00 0.00 0.06 0.02 0.05 0.01 0.13
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
83.3 0.00 0.00 0.02 0.01 0.02 0.00 0.05
150.0 0.00 0.00 0.01 0.00 0.00 0.00 0.01
1,045.4 0.00 0.00 0.00 0.00 0.00 0.00 0.01
300.0 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1,5678.7 0.00 0.00 0.03 0.01 0.03 0.00 0.08
165.1 0.00 0.00 0.02 0.01 0.01 0.00 0.04
872.0 0.00 0.00 0.04 0.01 0.03 0.00 0.09
643.7 0.00 0.00 0.01 0.01 0.01 0.00 0.04
1,167.0 0.00 0.00 0.01 0.01 0.01 0.00 0.03
300.0 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3,147.8 0.00 0.00 0.09 0.03 0.07 0.01 0.21

Source: Consultant's estimates
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Table A 6.5 (continued) AZERBAIJAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CATEGORY

ESA per Vehicle
0.0001 0.0014 1.2341 0.1272 0.1792 0.3384

M 1 1445 0.03 0.07 47.97 13.30 3.18 11.28 75.83
M 2 1,072.5 0.06 0.28 107.25 46.51 15.08 31.66 200.84
M 2-3 192.0 0.03 0.04 21.88 6.48 1.27 10.98 40.68

M 3 -

M 3-4 -

M 4 -

M 4-5 -

M 5 -
M 1,409.0 0.13 0.39 177.10 66.29 19.53 53.92 317.35

Rep. 1 -
Rep. 2 253.0 0.01 0.05 21.31 7.26 3.01 5.81 37.45
Rep. 2-3 297.0 0.01 0.08 25.02 11.56 4.49 9.76 50.91
Rep. 3 1,159.0 0.03 0.17 65.78 26.64 10.99 23.62 127.22
Rep. 3-4 874.0 0.02 0.11 39.76 17.85 6.17 11.55 75.47
Rep. 4 371.0 0.01 0.03 10.36 4.84 218 3.90 21.32
Rep. 4-5 326.0 0.00 0.01 2.06 0.88 0.34 0.93 4.21

Rep. 5 -
3,280.0 0.07 0.46 164.29 69.02 27.19 55.56 316.59
M+Rep. 1 144.5 0.03 0.07 47.97 13.30 3.18 11.28 75.83
M+Rep. 2 1,325.5 0.07 0.33 128.56 53.77 18.09 37.47 238.30
M+Rep. 2-3 489.0 0.04 0.12 46.90 18.04 576 20.74 91.59
M+Rep. 3 1,159.0 0.03 0.17 65.78 26.64 10.99 23.62 127.22
M+Rep. 3-4 874.0 0.02 0.11 39.76 17.85 6.17 11.55 75.47
M+Rep. 4 371.0 0.01 0.03 10.36 4.84 218 3.90 21.32
M+Rep. 4-5 326.0 0.00 0.01 2.06 0.88 0.34 0.93 4.21
M+Rep. 5 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,689.0 0.20 0.85 341.39 135.31 46.72 109.48 633.94

M 1 144.5 0.00 0.00 0.08 0.02 0.01 0.02 0.13
M 2 1,072.5 0.00 0.00 0.05 0.02 0.01 0.01 0.09
M 2-3 192.0 0.00 0.00 0.06 0.02 0.00 0.03 0.11

M 3 -

M 3-4 -

M 4 -

M 4-5 -

M 5 -
M 1,409.0 0.00 0.00 0.19 0.06 0.02 0.06 0.33

Rep. 1 -
Rep. 2 253.0 0.00 0.00 0.04 0.01 0.01 0.01 0.07
Rep. 2-3 297.0 0.00 0.00 0.04 0.02 0.01 0.02 0.09
Rep. 3 1,159.0 0.00 0.00 0.03 0.01 0.00 0.01 0.05
Rep. 3-4 874.0 0.00 0.00 0.02 0.01 0.00 0.01 0.04
Rep. 4 371.0 0.00 0.00 0.01 0.01 0.00 0.01 0.03
Rep. 4-5 326.0 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Rep. 5 -
3,280.0 0.00 0.00 0.15 0.06 0.03 0.05 0.29
M+Rep. 1 1445 0.00 0.00 0.08 0.02 0.01 0.02 0.13
M+Rep. 2 1,325.5 0.00 0.00 0.09 0.04 0.01 0.03 0.17
M+Rep. 2-3 489.0 0.00 0.00 0.10 0.04 0.01 0.05 0.19
M+Rep. 3 1,159.0 0.00 0.00 0.03 0.01 0.00 0.01 0.05
M+Rep. 3-4 874.0 0.00 0.00 0.02 0.01 0.00 0.01 0.04
M+Rep. 4 371.0 0.00 0.00 0.01 0.01 0.00 0.01 0.03
M+Rep. 4-5 326.0 0.00 0.00 0.00 0.00 0.00 0.00 0.01
M+Rep. 5 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,689.0 0.00 0.00 0.34 0.12 0.04 0.11 0.62

Source:  Consuitant's estimate based on axle load survey results and Azeravtoyol data.
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Table A.6.5 (continued) GEORGIA - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

»nnwnvmuwvmmwn

Rep.
Rep.
Rep.
Rep.
Rep.

S + Rep.
S + Rep.
S + Rep.
S + Rep.
S + Rep.

[ N L T S VS R S

W oW =

ESA per vehicle

0.0001 0.0014 2.0001 0.0974 0.5004 1.1296
ESAL / Km (million)

37 0.01 0.01 19.04 0.45 2.38 1.79 23.67
176 0.04 0.03 72.65 1.84 9.41 7.35 91.31
467 0.06 0.04 116.45 3.45 16.48 15.77 152.26
259 0.01 0.01 18.21 0.89 3.90 5.35 28.38

7 0.00 0.00 0.30 0.01 0.04 0.03 0.38
946 0.12 0.08 226.66 6.64 32.22 30.29 296.01
2 0.00 0.00 0.81 0.02 0.10 0.08 1.01

84 0.01 0.00 13.01 0.33 1.69 1.32 16.35

301 0.01 0.01 19.56 0.58 2.77 2.65 25.58
2,247 0.02 0.01 30.68 1.51 6.58 9.02 47.81
1,425 0.00 0.00 7.31 0.18 0.95 0.72 9.17
4,059 0.04 0.03 71.38 2.61 12.09 13.78 99.92

39 0.01 0.01 19.85 0.46 2.48 1.87 24.68
260 0.04 0.03 85.66 2.16 11.10 8.67 107.66
768 0.07 0.05 136.02 4.03 19.25 18.41 177.83

2,506 0.04 0.02 48.89 2.40 10.48 14.37 76.20
1,432 0.00 0.00 7.62 0.19 0.99 0.75 9.55
5,005 0.16 0.11 298.04 9.25 44.30 44.07 395.93

v wnnwnwn

Rep.
Rep.
Rep.
Rep.
Rep.

S + Rep.
S + Rep.
S + Rep.
S+ Rep.
S + Rep.

[ L A WD AW R =

W

W

37 0.00 0.00 0.13 0.00 0.02 0.01 0.16
176 0.00 0.00 0.21 0.01 0.03 0.02 0.26
467 0.00 0.00 0.12 0.00 0.02 0.02 0.16
259 0.00 0.00 0.04 0.00 0.01 0.01 0.05

7 0.00 0.00 0.02 0.00 0.00 0.00 0.03
946 0.00 0.00 0.52 0.01 0.07 0.06 0.66
2 0.00 0.00 0.09 0.00 0.01 0.01 0.11

84 0.00 0.00 0.08 0.00 0.01 0.01 0.10

301 0.00 0.00 0.03 0.00 0.00 0.00 0.04
2,247 0.00 0.00 0.01 0.00 0.00 0.00 0.01
1,425 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,059 0.00 0.00 0.21 0.01 0.03 0.02 0.27

39 0.00 0.00 0.22 0.01 0.03 0.02 0.27
260 0.00 0.00 0.28 0.01 0.04 0.03 0.36
768 0.00 0.00 0.16 0.00 0.02 0.02 0.21

2,506 0.00 0.00 0.04 0.00 0.01 0.01 0.07
1,432 0.00 0.00 0.02 0.00 0.00 0.00 0.03
5,005 0.00 0.00 0.73 0.02 0.10 0.09 0.93

Guorgia TABLA643.XLS
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Table A.6.5 (continued) KAZAKHSTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

ESA / Vehicle
0.0001 0.0014 0.24871 0.0453 0.1814 0.2148
ESAL - Kilometres {million)
M 1 272 0.02 0.04 2.38 2.29 5.09 2.30 12.12
M 2 1,634 0.10 0.09 2.16 10.08 30.31 5.31 48.04
M 3 4,037 0.13 0.15 6.29 23.37 50.55 11.87 92.36
M 4 189 0.01 0.01 0.27 0.99 2.13 0.50 3.90
M 5 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6,132 0.26 0.27 11.09 36.72 88.08 19.98 156.41
A 1 320 0.03 0.04 2.34 2.29 7.20 1.22 13.12
A 2 997 0.04 0.05 1.77 4.90 10.13 3.83 20.72
A 3 6,240 0.18 0.25 8.79 24.35 50.37 19.04 102.99
A 4 62 0.00 0.00 0.04 0.19 0.20 0.16 0.60
A 5 43 0.00 0.00 0.03 0.13 0.14 0.11 0.41
7.662 0.26 0.34 12.97 31.87 68.04 24.35 137.83
Other Republican 1 41 0.00 0.01 0.33 0.38 0.43 0.27 1.42
Other Republican 2 422 0.03 0.02 0.71 2.82 8.93 2.62 15.12
Other Republican 3 3,028 0.08 0.08 1.91 8.96 20.25 21.77 53.06
Other Republican 4 211 0.00 0.01 0.08 0.63 1.95 0.56 3.23
Other Republican 5 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,702 0.11 0.11 3.03 12.79 31.56 25.23 72.83
TOTAL NON-LOCAL 1 633 0.06 0.08 5.05 4.96 12.71 3.79 26.65
TOTAL NON-LOCAL 2 3,053 0.16 0.15 4.64 17.80 49.37 11.76 83.87
TOTAL NON-LOCAL 3 13,305 0.40 0.47 16.99 56.69 121.17 52.68 248.40
TOTAL NON-LOCAL 4 462 0.01 0.02 0.38 1.81 4.29 1.22 7.72
TOTAL NON-LOCAL 5 43 0.00 0.00 0.03 0.13 0.14 0.11 0.41
17,496 0.63 0.72 27.09 81.38 187.68 69.56 367.07

M 1 272 0.00 0.00 0.00 0.00 0.00 0.00 0.01

M 2 1,634 0.00 0.00 0.00 0.00 0.01 0.00 0.01

M 3 4,037 0.00 0.00 0.00 0.00 0.01 0.00 0.01

M 4 189 0.00 0.00 0.00 0.00 0.01 0.00 0.01

M 5 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6,132 0.00 0.00 0.00 0.01 0.03 0.01 0.05

A 1 320 0.00 0.00 0.00 0.00 0.01 0.00 0.01

A 2 997 0.00 0.00 0.00 0.00 0.01 0.00 0.01

A 3 6,240 0.00 0.00 0.00 0.00 0.00 0.00 0.01

A 4 62 0.00 0.00 0.00 0.00 0.00 0.00 0.00

A 5 43 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7,662 0.00 0.00 0.00 0.01 0.02 0.01 0.04

Other Republican 1 41 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Other Republican 2 422 0.00 0.00 0.00 0.00 0.01 0.00 0.02
Other Republican 3 3,028 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Other Republican 4 211 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Other Republican 5 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,702 0.00 0.00 0.00 0.01 0.02 0.01 0.05

TOTAL NON-LOCAL 1 633 0.00 0.00 0.01 0.01 0.01 0.00 0.03
TOTAL NON-LOCAL 2 3,053 0.00 0.00 0.00 0.01 0.02 0.01 0.04
TOTAL NON-LOCAL 3 13,305 0.00 0.00 0.00 0.01 0.01 0.01 0.03
TOTAL NON-LOCAL 4 462 0.00 0.00 0.00 0.01 0.01 0.00 0.02
TOTAL NON-LOCAL 5 43 0.00 0.00 0.00 0.00 0.00 0.00 0.01
17.496 0.00 0.00 0.01 0.03 0.07 0.02 0.13
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Table A.6.5 (continued) KYRGYZ REPUBLIC - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

ESAL / Vehicie

0.0001 0.0014 0.166 0.0686 0.1667 0.6335
ESAL KM (million)
M 1 12.2 0.00 0.01 0.31 0.37 0.24 0.83 1.76
M 2 2098.2 0.03 0.05 4.32 5.53 2.14 5.32 17.39
M 3 137.6 0.00 0.01 0.27 0.62 1.76 3.21 6.67
M 4 388.6 0.00 0.01 0.07 0.55 4.97 6.20 11.81
M 5 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M 747.6 0.04 0.07 4.97 7.07 9.10 16.26 37.52
A 1 0.0 0.02 0.03 2.60 4.10 1.13 4.21 12.08
A 2 187.5 0.02 0.06 3.70 3.19 2.85 10.24 20.06
A 3 885.3 0.01 0.03 0.90 3.31 2.22 7.91 14.38
A 4 1,140.5 0.00 0.00 0.04 0.10 0.07 0.24 0.45
A 5 149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 2,362.3 0.05 0.12 7.24 10.70 6.28 22.59 46.98
M+A 1 12.2 0.02 0.04 2.92 4.46 1.37 5.03 13.84
M+A 2 396.7 0.06 0.10 8.02 8.72 4.99 15.56} 37.45
M+ A 3 1,022.9 0.01 0.04 1.17 3.93 3.98 11.82 20.95
M+A 4 1,5629.1 0.00 0.01 0.1 0.66 5.04 6.44 12.26
M+A 5 149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M+A 3,109.9 0.09 0.19 12.21 17.77 15.38 38.86 84.50

M 1 12.2 0.00 0.00 0.01 0.01 0.00 0.02 0.04
M 2 209.2 0.00 0.00 0.01 0.01 0.01 0.01 0.04
M 3 137.6 0.00 0.00 0.00 0.00 0.01 0.01 0.02
M 4 388.6 0.00 0.00 0.00 0.00 0.01 0.01 0.02
M 5 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M 747.6 0.00 0.00 0.02 0.02 0.02 0.05 0.12
A 1 0.0 0.00 0.00 0.00 0.01 0.00 0.01 0.02
A 2 187.5 0.00 0.00 0.00 0.00 0.00 0.01 0.01
A 3 885.3 0.00 0.00 0.00 0.00 0.00 0.00 0.01
A 4 1,140.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 5 149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 2,362.3 0.00 0.00 0.01 0.01 0.00 0.02 0.04
M+A 1 12.2 0.00 0.00 0.01 0.01 0.01 0.02 0.05
M+A 2 396.7 0.00 0.00 0.01 0.02 0.01 0.02 0.05
M+ A 3 1,022.9 0.00 0.00 0.00 0.00 0.01 0.02 0.03
M+A 4 1,629.1 0.00 0.00 0.00 0.00 0.01 0.01 0.02
M+A 5 149.0 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
M+ A 3.109.9 0.00 0.00 0.02 0.03 0.03 0.07[ 0.15
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Table A.6.5 {continued) TAJIKISTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

ESAL per vehicle

0.0001 0.0014 0116 0.0686 0.1667 0.6335
ESAL Km (million)

M 1 6.0 0.00 0.00 0.08 0.22 0.1 0.33 0.74
M 2 42.9 0.00 0.01 0.28 0.67 0.62 1.33 2.9
M 3 335.7 0.01 0.02 0.77 2.72 3.79 3.51 10.83
M 4 177.5 0.00 0.01 0.27 0.67 1.70 2.46 5.11
M 5 527.0 0.01 0.01 0.99 2.06 2.18 2.80 8.05
1.089.1 0.03 0.04 238 6.34 8.41 10.43 27.64
A 1 0.0 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
A 2 103.1 0.00 0.01 .16 0.64 0.69 1.61 3.10
A 3 99.7 0.00 0.00 0.09 0.23 0.26 0.59 1.19
A 4 139.8 0.00 0.00 0.04 0.06 0.08 0.12 0.31
A 5 353.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
696.1 0.00 0.01 0.29 0.93 1.03 2.33 4.59
M+ A 1 6.0 0.00 0.00 0.08 0.22 0.1 0.33 0.74
M+ A 2 146.0 0.01 0.01 0.43 1.31 1.31 2.94 6.01
M+ A 3 435.4 0.02 0.02 0.86 2.95 4.06 4.11 12.01
M+ A 4 317.3 0.01 0.01 0.31 0.73 1.79 2.58 5.42
M+ A 5 880.5 0.01 0.01 0.99 2.06 2.18 2.80 8.05
1,7856.2 0.04 0.05 2.67 7.27 9.45 12.76 32.23

M 1 6.0 0.00 0.00 0.00 0.01 0.00 0.01 0.03
M 2 42.9 0.00 0.00 0.00 0.00 0.00 0.01 0.02
M 3 335.7 0.00 0.00 0.00 0.00 0.00 0.00 0.01
M 4 177.5 0.00 0.00 0.00 0.00 0.00 0.00 0.01
M 5 527.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.089.1 0.00 0.00 0.01 0.02 0.01 0.03 0.07

A 1 0.0 0.00 0.00 0.00 0.01 0.00 0.01 0.02
A 2 103.1 0.00 0.00 0.00 0.00 0.00 0.01 0.01
A 3 99.7 0.00 0.00 0.00 0.00 0.00 0.00 0.01
A 4 139.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 5 353.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
696.1 0.00 0.00 0.00 0.01 0.01 0.02 0.05

M+ A 1 6.0 0.00 0.00 0.00 0.01 0.01 0.03 0.05
M+ A 2 146.0 0.00 0.00 0.00 0.01 0.01 0.01 0.03
M+ A 3 435.4 0.00 0.00 0.00 0.00 0.00 0.01 0.02
M+ A 4 317.3 0.00 0.00 0.00 0.00 0.00 0.00 0.01
M+ A 5 880.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,785.2 0.00 0.00 0.01 0.03 0.02 0.05 0.11
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Table A.6.5 {continued) UZBEKISTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

=T

Rep.
Rep.
Rep.
Rep.
Rep.

M +Rep.
M + Rep.
M + Rep.
M + Rep.
M + Rep.

b WN - G A WN =

OAWN =

ESA per vehicle

0.0001 0.0074 1.0997 0.193 0.1879 1.0115
ESAL-Kilometres (metres)

759 0.08 0.44 81.05 106.93 15.58 70.25 274.3
445 0.05 0.14 40.34 48.84 7.56 40.79 137.7
130 0.01 0.02 5.23 6.73 1.88 6.03 19.9
52 0.00 0.00 0.91 1.88 0.80 3.61 7.2
7 0.00 0.00 0.08 0.14 0.05 0.09 0.4
1,393 0.14 0.60 127.61 164.52 25.86 120.77 439.5
995 0.06 0.25 55.53 86.69 11.97 127.92 282.4
4,542 0.12 0.40 127.28 167.41 33.24 256.24 584.7
5,950 0.05 0.18 61.49 102.69 33.95 105.19 30".6
7,462 0.04 0.18 30.09 119.99 49.08 91.95 291.3
1,483 0.01 0.01 5.49 9.01 3.26 6.06 23.8
20,432 0.28 1.02 279.88 485.79 131.50 587.37 1,485.8
1,754 0.14 0.69 136.58 193.63 27.55 198.17 556.8
4,987 0.17 0.54 167.62 216.24 40.80 297.03 722.4
6,080 0.06 0.20 66.72 109.42 35.83 111.23 323.5
7,514 0.04 0.18 30.99 121.87 49.88 95.56 298.5
1,490 0.01 0.01 5.58 9.15 3.31 6.15 24.2
21,825 0.42 1.62 407.49 650.31 157.36 708.14 1,925.4

Y on

T8

Rep.
Rep.
Rep.
Rep.
Rep.

M + Rep.
M +Rep.
M +Rep.
M + Rep.
M+ Rep.

O b WK = apawWwN -

(6 I NIV VR

759 0.00 0.00 0.03 0.04 0.01 0.02 0.09
445 0.00 0.00 0.05 0.05 0.01 0.05 0.156
130 0.00 0.00 0.02 0.03 0.01 0.02 0.08

52 0.00 0.00 0.01 0.02 0.01 0.03 0.07

7 0.00 0.00 0.01 0.01 0.00 0.01 0.03
1,393 0.00 0.00 0.11 0.14 0.03 0.13 0.42
995 0.00 0.00 0.01 0.02 0.00 0.03 0.07
4,542 0.00 0.00 0.01 0.02 0.00 0.03 0.06
5,950 0.00 0.00 0.01 0.01 0.00 0.01 0.03
7,462 0.00 0.00 0.00 0.01 0.00 0.01 0.02
1,483 0.00 0.00 0.00 0.00 0.00 0.00 0.01
20,432 0.00 0.00 0.04 0.06 0.01 0.08 0.19
1,754 0.00 0.00 0.04 0.06 0.01 0.06 0.16
4,987 0.00 0.00 0.06 0.07 0.01 0.07 0.22
6,080 0.00 0.00 0.03 0.03 0.01 0.03 0.10
7,514 0.00 0.00 0.01 0.03 0.01 0.04 0.09
1,490 0.00 0.00 0.01 0.01 0.00 0.01 0.03
21,825 0.00 0.00 0.14 0.20 0.05 0.21 0.61
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TABLAG7.XLS

Table A.6.7 COMPARISON OF ROAD REHABILITATION AND MAINTENANCE COSTS - EASTERN EUROPE AND C.1.5 COUNTRIES

Periodic

Surface Dressing
4cm Overlay

4cm Overlay with
levelling course

S5cm Overlay

Scm Overlay without levelling
5cm Overlay + 40% Levelling
5cm Overlay + 100% Levelling
6cm Overlay

6cm Overlay {cold mix

asphalt} inc.preparation

of the old pavement

8cm Overlay

8cm Overlay with
tevelling course

9cm Overlay

10cm Overlay

QOverlay (inc.repair &
reguiation of existing surface
where necessary}

Repair, regulation, overlay
& full edge strengthening

where necessary

Repair, reguiation, overlay
& fult edge strengthening

Strengthening {5cm surface
layer & 8cm base course)

Partial Reconstruction
Heavy reconstruction

Reconstruction of existing
pavement (full depth)

Reconstruction of existing
road (inc. embankment)

9,600-17,100

78,200

109,200

144,600

167,100

257,000

14,025 7.000 12,750

50,000 32,000
30,375
42,750
53,908

120,000

200,000 120,000 136,500
167,063

12,000

52,500

90,000

135,000

225,000

75,000

101,775

128,550

503,550

680,325

52,500

97,500

90,000

135,000

225,000

11,475

34,425

23,025

56,025

96,000

189,975

Sources:

(1) TecnEcon - "The Armenia Highway Survey”

(2) Kocks Consult & TecnEcon - "Review of Administration and Financing of Road Improvement”

{3} Carl Bro International a/s - "Road Rehabilitation Project for Asian Development Bank - Kyrgyz Republic”
{Bishkek - Osh Road]

{4) World Bank

(5) Wilbur Smith & Associates - "Pre-Feasibility Study of Baku-Astara Road”
(6) World Bank - quoted in "Highway Rehabilitation & Maintenance in Central & Eastern Europe - A Survey”
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