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We take pleasure in submitting to you the
Russian version of the progress report no. 2
for the period July to September 1996. The
report is submitted in two copies, one bound
and one loose leaf.

Yours faithfully

KOCKS CONSULT GMBH
Consulting Engineers

Carsten Griese
Kapcren Ipuse

Copies to: Tacis CU, all 8 recipient states
(five bound and one loose leaf each)

MsI noceiaaem Bam pycckuit nepeBoa
ITPOMEJKYTOYHOTO OTYeTa 2 32 MEPUOA C MIOAS
no ceHT6ps 1996 roaa. Oryer mockiraeTcs B
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OAHA He cOpOIIIOPOBaHHAS.
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KOCKS
INGENIEURE
TUTYAbHAS CTP 1

T bHBIE CTPAHWUIIBI OTYETA

Ha3ssanue mpoekTa :  [poext Tpaceka - BHeAPeHUE CUCTEMBI YITPABACHUS AOPOSKHBIMU TIOKPHITUAMM

[TpoexT Homep TELREG 9305
Crpana KOsknbie pecrrybauxu CHI w pysus
MecTHbIM onepaTtop Koncyasrant EC
Ha3sanue Konyepn Y3ABTOMYA KOCKS CONSULT GMBH
KoHcyasTupyiomue uH>KkeHeps!
Aapec V3BEKMCTAH [LIteremanHwTpacce 32 - 38
Tawxenr, 700000 56068 Kobaeny
yA. [Myuwikuna 68 a FEPMAHWA
Tea. HOMep (3712) 682526 w 361595 xx49 - 261 - 1302-0 (onepar)

Pakc Homep

Teaekc Homep

AV1JO AASL KOHTaK.:

(3712) 682711

Baxua Hopmartosuu Asamon
[oc. MHCMeKTOp No aBToAOpOram

xx49 - 261 - 1302-143

(npsamont)

xx49 - 261 - 1302 - 152
862807

Bepuep I Baiiaep

[Toarmucu

Ha3ssanue Munucreperso Tpancnopra (MoT) KOCKS CONSULT GMBH
FocuHCTUTYT Mo mpoekTUpoBaHuio aBToAopor  KoHCYyABTUPYIOLYUME UHIKEHEePHI
KUPTU3SAOPTPAHCIIPOEKT (K)

Appec Kupruackas pecrybamka
Buiukex 720079
yA. Ucanosa 42 (MoT)

Pakc Homep :

Teaexc Homep

AULJo AASI KOHTaK.:

[Toarmucu

(3312) 213667 (MoT) 444193 (K)

Axynos Kysan AxkyHosuu HauaasHuk
AenaptamenTa asroaopor (MoT)
Aesan M Aauberawsuau Aupexrtop (K)

TRACECA-PMS: 243-58821\PR-1R.DOC




TUTYAbHASA CTP 2

INGENIEURE

MectHeit onepatop

Koncyasrant EC

Ha3ssanue

Aapec

Tea. HoMmep

Pakc Homep :

Teaexc Homep

AVLO AAS KOHTaK.:

MUHUCTEPCTBO TPAHCMIOPTA U KOMMYHUKAL[UA,
Vnpasaenue aromobuastsix sopor, (AoH )
AxyuonepHas kommnanus “KA3AOPHUI" (K)

KA3AXCTAH
Aamarsl, 480061
ya. Emyosa 9

(3272) 324769 (AoH ) or 400447 (K )
(3272) 324449 (AoH ) or 400819 ( K )

Amanreababl H. Earonos Aupexrop
Aenapramenta(AoH)
Oner A. Kpacuxos 3am aupexropa( K )

KOCKS CONSULT GMBH
KoHcyAsTMpyIOIjUEe MHIKEHepPHI

[Toanucu

Haspanue Munucreperso axoHoMuUKY, YnipasaeHue KOCKS CONSULT GMBH
TpaHcniopta u KommyHukayuit (DoT&C) KorcyAsTUpylolyme MHKeHepbI
Fockonyepu ASEPABTOKOOA (A)

Aapec A3EPBAMAKAH
Baxy, 370010
yA. Xapkuxekosa 72

Tea HoMmep (8922) 933556 (A)

Qaxc Homep :

Teaexc Homep

A0 AAS KOHTAK.:

[Toarucu

(8922) 930045 (A)

142272 YOL

Ukpam M. Caabikos HauaabHUK ympaBaeHus
TpaHcropta u KommyHukayuin (DoT&C)
[axun X XacaHoB BULje MPE3UACHT U

ynpasasiowyuit npoexktrom TPACEKA-PMS (A)

TRACECA-PMS: 243-58821\PR-1R.00C



INGENIEURE
TUTYABHAA CTP 3
MecTHbiit onepatop Koncyasrant EC
Ha3ssanue KonyepH TypxkmeHasTOCAAAPU KOCKS CONSULT GMBH
KoHcyAbTUpYIOIUEe MHIKEHEPBI
Aapec TYPKMEHUCTAH
Awrabar 744000

Pakc Homep :

Teaexc Homep

AVLO AASL KOHTAK.:

(3632) 255379 u 511678

Baaaumup Boaoaun Buije npesmpenT

[Toanmcu

Ha3spanue [ocyaapeTBeHHBIN KOHIJePH KOCKS CONSULT GMBH
aBTOMOBUABHBIX AOpoOr KoHcyAbTUpYIOIUE UHIKEHEPHI
CAKABTOI'3A

Aapec rPy3us
Téuaucu 380060
ya. Tarapuna 29 A

Tea. HOMep (99532)376604

Pakc Homep 376458

Teaexc Homep 212189

AVLO AASl KOHTAK.:

[ToAanucu

Tapusa Mausnuiusuau 3am npeacesaTeas

TRACECA-PMS: 243-58821\PR-1R.DOC



TUTYABHAA CTP 4

INGENIEURE

MecTtHbiit onepatop

Koncyasrant EC

Ha3ssaHue

Aapec

Tea. HoMep
Qakc Homep

Teaexc Homep

Av1Jo AAS KOHTaK.:

Munucreperso no Tpaxcnopry (MoT)
APMSTHCKUH AMpEKTOpaT
asTomobuasHbIX Aopor (ARD)

APMEHUA
Epesan

(3742) 586601

(3742) 151876 or 151830
212189
Huxonaait Daapuan Aupexrop (ARD)

KOCKS CONSULT GMBH
KoHcyAsTUpYyIOIUEe UHIKEHEePb

[Toarmucu
Ha3zsanue MuHucTepeTBo TpaHcnmopTa U aBTOAOpPOT KOCKS CONSULT GMBH
TAAKUKTUTTPOTPAHCCTPOM KoHcyasTHpyIOIMEe MHKEHEPbI
Aapec TAAKUKUNCTAH
734042 Aywanbe
yA AHu 14

Tea. HoMmep
Paxc Homep

Teaexc Homep

Avo AASl KOHTaK.:

[Toarmucu

(3772) 215380 uau 212020
(3772) 212003

Mup3soes Tumyp

TRACECA-PMS: 243-58821\PR-1R DOC



INGENIEURE

TUTYABHAA CTP 5

Aata oryera : 02 oxrsbps 1996
Oruer 3a nepuoa ¢ 01.07.1996 a0 30.09.1996
AsTop oryera: V. Buasemc, Pykosopureas rpynnel no npoekty (Kocks Consult GmbH)

['pynna MoHUTOPUHT U
ogenka EC

(Pamuaus) (roanuce) (Aata)
[TpeacraBureascreo EC

(Pammans) (noanucs) (aaTa)
Biopo TACUC

(pamuans) (moamucs) (aaTa)

TRACECA-PMS: 243-58821\PR-1R.DOC
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INGENIEURE
2
Pesrome npoexra
Haspanue npoexra : [Tpoext Tpaceka - Cozpanue cuctem ynpaBaeHWUS
COCTOSIHUEM AOPOSKHOTO MOKPBITHSI
Homep mpoexra :TELREG 9305
Crpana - Pecnybanxu B 1oxkHomn vyactu CHI u pysus

3apaun

mpoexTa: [TpoekT HaljeAeH Ha O3HAKOMACHME PErMOHAABHBIX ABTOAOPO’KHBIX OPraHOB C
HOBEMIIEeN 3aMaAHOM  METOAMKOM  YIPABACHUSI _COCTOSIHUEM _AOPOXKHOTO
nokphitTust. OH Mpu3BaH COACHCTBOBATH YMEHBLUEHUIO OTCTaBaHusl B obaactu
copepykanus popor. B yeHTpe BHMMaHusi npoekTa Oyser wu3yueHue
MEXXAYHAPOAHBIX TPAH3UTHBIX MAaPLIPYTOB WU KOHKPEeTHbIe 3aAa4u 0

CACAYIOLJUM TPEM OCHOBHBIM TPyIMMam.

Texuuyeckue 3apauu

. Cosaanue 6a3bl AAHHBIX
L COCTOSIHUE AOPOP n MOCTOB
° WUHTEHCUBHOCTh AOPOYKHOTO ABMIKEHMs1/OceBble Harpy3ku
0 MPOTHO3 MHTEHCUBHOCTU AOPOSKHOTO ABMXKeHUsl B Byayigem

e  Paspaborka, anpobupopaHue U  YTOYHEHUE TEXHUYECKUX  aCMEKTOB
CTpaTerun CoAep>KaHusi AopokHoro mnokpbitust. CospaHue cucrem
YMPaBACHUEM COCTOSIHUEM MOKPBITUSI B KAOKAOM FOCYAAPCTBE PErMOHA.

@ BHeApeHME MECTHBIMM BAACTSIMM 3QMAAHBIX METOAOB COAEPIKAHWUSI AOPOT U
MOCTOB, 2 TAKXKe CTAHAAPTOB AOPOXKHOI be3onacHoCTH.

. AHaAM3 HOPM MPOCKTUPOBAHUSI AOPOT

DKOHOMMYECKUE 324241
. VBeAUIuTh pecypehl, UMEIOLMECsT B HAAMYMU AASL COAEPIKAHUSI AOPOT :

PeaAbHbIE 3aTPaThbl, CBJ3AHHDIE C 3Kanya1‘agueﬁ AOPOT TTOAb3OBATEASIMH,
KOTOPpbI€ B HACTOSILJEeM BHOCSIT IMAQTY HeboabLIOrO pasmepa, U TEM CamMbIM
MOAKPEIMMUTb apPrymMeHTbl B TTOAB3Y MEPUOAMUYECKOTIO IMOAYYCHUSI AOXOAOB

yepe3 B3UMaHMe MAaThl (HAAOTOB) ¢ MOAB3OBaTEAE AOPOT.

TRACECA-PMS: 243-58821\PR-1R.DOC



3
° CocTaBuTh onucaHue u IMTPOBECTH 3KOHOMMUYECKUI aHAAU3 TexX ITPOEKTOB
W MIPOrpPpaMMm IO COACPIKAHHIO AOPOT, KOTOPbIE MOTYT MPUBACHD MHTEPEC

ME>KAYHAPOAHDIX (PUHAHCOBBIX YYPEIKACHU.

[Tepeaaya TexHoAOTUY

B BbImoAHeHMM Beex 3aaad  nmpoekTa OyAyT  yyacTBOBaTb MECTHbIE
COTPYAHMKM, KOTOpPbIE NMPOMAYT OOydeHMe MO BHEAPSIEMON METOAUKE C

Tem, uTobbl pabora mnpoasoAdKaaach W MO 3aBEePLUCHUM HACTOSILJErO

MPOEKTA.
ITAanupyemsie
PEe3yABTATHIL
o Mobuansayust pecypcos 1 HaYaAO MPEAOCTABACHUST YCAYT
o M3yueHne MMEIOLJUXCsT OTYETOB U AAHHBIX 1O AOPOTAM U MOCTaM
“ 3akynku u noaroroBka obopyaoBaHust K pabore
. O3HakomAeHMe MApPTHEPOB B CTPaHAX-MOAYYATEASIX ¢ paboToit
obopyaoBaHust
° [Toaesbie paboTbl 1 cOGOp AAHHBIX AAST cO3AaHMsT 6a3bl AQHHBIX, a
Tak>Ke obyyeHHe MapTHEPOB Ha MecTe
° [TpesocTaBaeHME KOMITBIOTEPHOTO M MPOrpamMmHoOro obecreyeHms:
AAST CMCTEMBI YITPABACHUSI COCTOSTHUEM AOPOXKHOTO MOKPHITHS
(PMS) u cucremst yripasaenust coctostanem moctos (BMS), a
TakoKe obyyenue pabore ¢ HUMMK
. Cemunapsl 0 GUTYMHO-CBSI3YIOIJUX mMaTepuasax U ob acrexrax
AOpO>KHOM BGezonacHoCTH.
o CroumocTb 1 PpUHAHCUPOBAHUE IKCITAYyATAL) AOPOT
o OsnakomuTeabHast noe3pka B 3amagnyio Espomny
AesareAbHOCTH
IO ITPOEKTY
c HavaAa pabor
o [Toaroroska npoekTra
® Koopannaymnonusie BeTpeun ¢ koopanHayuoHHsim 6iopo TACUC

B Bprocceae
o Hauaro npoBepeHMst BCTped MeXKAY KOOPAMHALUOHHBIM BlOpo
TACUC u yuperKACHUSIMU-TIOAYHATEASIMM BO BeeX 8 cTpaHax.
. Opranusayust MaTepUasbHO-TEXHUYECKOTO obecreyeHust
(pasmewgerne, opucHble MOMeLJeHMs, rapaXk AAsl obopyAoBaHwMs,

TpaHenopT)

TRACECA-PMS: 243-58821\PR-1R.DOC
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CemuHapbl AAs1 03HAKOMAeHUsT ¢ paboToit obopyaosanHms
[TpeasocTaBAeHUE CUCTEMBI KOMITBIOTEPOB UITPOTPAMM AASI
YNPaBA€HUS] COCTOSTHUEM AOPOKHOTO MOKPBITHS
(PMS)/cocrostnuem moctos (BMS)

CoBmecTHOe ¢ MapTHepamMu NpoBeseHUe cbopa U OLEHKU AAHHBIX

O COCTOSIHUM TOBEPXHOCTU U MOKPbITUsI Aopor (obyueHne Ha

mecre)

C6op AQHHBIX O TPAHCMOPTHO-3KOHOMUYECKUX WM3AEPXKKaX ¢
3aTpaTtax Ha 3KCMAYATAUIO AOPOT 4epe3 TMOAyYeHHe AOCTyna K
cyljecTByloljum 6asaM AQHHBIX W MPOBEACHUE AOMOAHUTEAbHbIE
u3bICKaHMsl B pamMKax  Hactosiljero  npoekta  (moacyer
TPAHCIOPTHOTO MOTOKA, 0BCACAOBaHMSI HArPY30K Ha OCh aBTOMOG. )

C6op AQHHBIX W OLEHKA COCTOSIHMSI MOCTOB COBMECTHO C
mecTHbIMM mapTHepam (obyyeHue Ha mecTte)

Cemunapsl 0 OUTYMHO-CBA3YIOIJMX  MaTepuasax ®W = O
COOTBETCTBYIOLeit TEXHOAOTUM: OBCYIKACHUE UMEIOLJENCs] CUTYayun,
BHEAPeHMs] HeoOXOAMMBIX ycoBeplueHcTBoBaHMM  (Hanmpumep, B
pacyeT AOPOIKHOM OAEHKADBI) U MPEAAOXKEHUI O MPUMEHEHNHU HOBBIX
TexHoAoruit (Hanpumep, MOBTOPHOE UCIIOAB3OBAHUE MATEPUAAOB).

Cemunapsl no  6Ge3onacTHOCTM  AOPOXKHOTO  ABWXKEHMsI W
NpoeKTUpoBaHuio (reomeTpusi Aopor, AOPO>KHbIE 3HaKW,
COAEPIKaAHUE 3UMOI1 )

UnrencupHoe  obyyerue mectHoro nepcoHaaa  (PMS/BMS)
MPOrPaMMaM BKAIOMAsI BBOA AQHHBIX, co3paHue 0a3bl AQHHBIX,

OLJEHKAa AQHHDIX.

mpoexTa : 20 apexabps 1995 r., no npuunHe 3UMHMX YCAOBMI HAYaAO BBIMOAHEHWS

npoeKTa 3apepikaroch Ao 12 mapra 1996 r.

AAUTEABHOCTH

mpoexkra : 12 mecsiyesn

TRACECA-PMS: 243-58821\PR-1R.DOC
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INGENIEURE

PE3IOME O XOAE OCVIIECTBAEHWUS INMPOEKTA C MOMEHTA

EIrO HAYAAA
2.1. y n BA€HUSI YCA

[To ycaoBusim Hactosityero Kourtpakra, KoHcyabraHT AoakeH 6bia mpuctynuts K
BBIMOAHEHUIO 3aAa4 TMPOEKTa B TEYEHWM ABYX HEACAb T[IOCA€  BCTYMACHMS
Konrpakra B cuay. Aata BetynaeHust ero B cuay 6biaa ycTaHoBaeHa Ha 7 pekabpsi
1995 r., a Havyaro MPeAOCTABACHMSI KOHCYABTATUBHBIX YCAYT MAaHupoBasoch Ha 20

Aekabpst 1995 r.

Kaxk onwuceiBaroch B mepsoHauasbtom orvyere Kowucyasranra (Jespasr 1996 r.),
XOAOAHAsSI 3UMHsII moropaa B rocyaapersax Ha tore CHI 3aseprkaaa Havano
MPEAOCTABACHUSI KOHCYABTATUBHBIX YCAYT AO cepepAuHbl mapra 1996 r. Tem He
MeHee, TOATOTOBKA K HAYaAy MPEAOCTABACHUs YCAYT BEAaCh - OCYLJECTBASIAOCH
LITATHOE MAAHUPOBAHME, 3AKAIOYAAMCH KOHTPAKTBI ¢ MPEACTABUTEASIMU MPOEKTA C
CTPAHAX-TIOAYYATEASIX, [MOAYYAAMCH  BU3bl, BEAMCb 3aKYMKM U TOATOTOBKA

obopyaoBanust Kk pabore, np.

13 mapra 1996 r. corpyanuxn Komncyabranta mpubbiaM Ha MeCTO MPOBEACHWMSI
NpoekTa, obecrnevynAn MaTepHUaAbHO-TEXHUYECKM CPEACTBa M ,4Tobbl HaBepcTaTh
YOYILJeHHOe BpPemMsl MNPUCTYITMAM K TOAEBBIM  paboTam MO  0BCACAOBAHUIO
TEXHUYECKOTO  COCTOSIHMSI ~ AOPOr,  M3MEPEeHUIO  MPOrMboB  MOKPBITHSI W
OBCACAOBAHUIO AOPOJKHOM  OACKADI, YTO SIBASIETCSI KAIOYEBBIMM  BUAAMM
ACSATEABHOCTHU Tepes OLEHKONM, BBOAOM AaHHBIX u mp. Bropasi, somoanurteabHas,
rpynna Hayaaa paborars B Kabkaszckom permone B cepepmne ampeast 1996 r. Ao

CETOAHSILLHETO AHSI HAYaTbl YCAYTM MO MPOeKTY B 7 u3 8 cTpaH.

TRACECA-PMS: 243-58821\PR-1R.DOC
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2.2 MEPOITPUATUS U XOA BBITIOAHEHWS ITPOEKTA

B TeyeHMM OTYETHOro mNEPHOAA KOHCYABTATUBHBIE YCAYTM IPEAOCTABASIAUCH B
V3bexucrane, Kupruscrane, Asepbaitaskane u  Kasaxcrane. Besi  pabora
BBIMTOAHSIAACH COBMECTHO ¢ MapPTHEPAMU COOTBETCTBYIOLJUX CTPaH-TIOAYYaTeAei B

BuAe ODy4eHMUs Ha MecTe, KOTOPOe AOTOAHSIAO CeMUHapPbl U obydeHue B Kaacce.
Ilorebovie pabomvr u cb6op darnvix

- CEMMHAPBI MO O3HAKOMACHMIO ¢ paboToit obopysoBaHms

- MePeBoA TEXHMYECKOro ONMUcaHus 0OOPYAOBAHMSI HA PYCCKMIA SI3BIK

- MOATOTOBKA POPM M PYKOBOACTB MO ¢OOPY AAHHBIX

- cbop U OLEHKa AQHHBIX O COCTOSIHMM AOPOJKHOWM MOBEPXHOCTU W AOPOSKHOM
OAEXKABI € WCIMOAB3OBAHUEeM OOOPYAOBAHMSI, MPEAOCTABACHHOIO B pamKax
MpoeKTa

= C60p AQHHDBIX M OLJeHKAa COCTOSIHMSI MOCTOB

Komnviomepor u npozpammnvte cucmemot
- IOAHbBIE KOMIAEKTbI KOMMBIOTEPHOTO 0BOPYAOBAHUSI AOCTABACHBI B 7 CTPaH.
- 3asepweHa ontumusayusi(HDM IV modules,Windows 95) u nepesos nHa

PYCCKMit SI3bIK mporpammuoin cuctemsr PMS/BMS.

Acnexmuvt 3xoHOMUKU mpaHcnopma u pacxodol na sxcnayamavuio 0opoz

- U3YUYEHUE UMEIOLJUXCSI OTYETOB

- cbop AaHHBIX 06 MHTEHCHUBHOCTH AOPOXKHOTO ABMIKEHUSI U AQHHBIX AASI
OLJeHKM TPAHCMOPTHBIX HKCIMAYATAUOHHBIX PACXOAOB

- obcaepoBaHMEe OCEBOI HArpy3Ku

- OlJeHKa POCTa MHTEHCUBHOCTH AOPOYKHOTO ABUIKEHMSI

- cbop wmHPopMayUM O PacXoAaX Ha COAEPIKAHME W KarUTAAbHBIW PEMOHT

Aopor

CemmuHapsl
- BUTYMHO-CBA3YIOLUE MATEPUAABI
- acMeKThl AOPOYKHOM bezomacHocTH

- CTAaHAQAPTDI MO MPOEKTUPOBAHUIO AOpOr

TRACECA-PMS: 243-58821\PR-1R.DOC
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< PE3IOME NAAHUPOBAHMS PABOT HA OCTAABHOW ITEPUOA
INPOEKTA

B TeyeHun AQHHOIO OTHETHOrO MNepPuoAl KOHCYALTATUBHBIE YCAYIM IMTPEAOCTABASIAUCD B

Y3bexucrane, Kupruscrane, Asepbainaskane Kasaxcrane [pysun u Apmenun.

B caeayioigem otyeTHOM mepuoae pabora GyaeT BrarouaTh B cebst:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

Hauaao oxasanust yeayr B Tapskuxkucrane u Typkmenucrane

ByAyT MpPOAOASKEHBI U COOTBETCTBEHHO 3aBeplueHbl MoAesble paborer U cbop

AQHHBIX IO AOPOramMm M aBTOMATrUCTPAASIM.

Bocemb CTPIIH-HOAY‘KITCACIH MOAYHAT HEAONOCTABACHHOE B TEYCHUU OTHYETHOIO

MEPUOAa KOMIbIOTePHOe Oo0OpyAOBaHME, a TaK)Ke MPOrPAMMHYIO CUCTEMY

PMS/BMS.

Byaer npoaoakeHo obyueHue mapTHEPOB MCMOAB3OBAHUIO ODOPYAOBAHMST AAsT
cbopa AQHHBIX O COCTOSIHMM AOPOT M MOCTOB M CO3AaHMSI 6a3bl AQHHBIX; €

UCTMIOAb3OBaHWEM Mporpammuoit cuctemsl PMS/BMS.

HPOAOA)KMTC-ﬂ W MOAHOCTBIO 3aBEPLUIMTCSI CGOP AAHHBIX MO WMHTEHCUBHOCTU
AOPOJKHOIO  ABMIKEHMSI, GyACT AaHQ  OLEHKa  YBEeAMHMEHUSI  ABUIKCHWS,
PACCHUTAHDBL  TPAHCMOPTHO-3KCTIAYATALMOHHDBIX PACXOAOB  AAST  OIMTPEACACHUSI

TPAHCMOPTHO-3KOHOMMYECKUX U AOPOXKHO-3KCIAYATAJMOHHBIX PacXOAOB.

ByayT npoaoadKeHBl cemuHapbl MO OGUTYMHO-CBA3YIOLJUM MaTepuasam u
COOTBETCTBYIOLJMM TEXHOAOTHSIM, IO ACMEKTAM AOPOXKHOW 6Ge3omacHocTH, a

TAaKOKE CTAHAAPTAM MPOCKTUPOBAHUA.

(vii) 3anaaHmpoBaHa oO3HAKOMMTeAbHasl Moe3pka B 3anaaHyio Espony, koropas

OGyAeT BKAIOYATh CeMeHapbl, MOCeljeHUe CTPOUTEABHBIX TAOIJAAOK €
AEMOHCTpalUei

= CUCTEMBI YIIPABACHUSI AOPOMAIMHU M MOCTAMMU

- MOAPA3ACACHMUI MO IKCMAYATALUM AOPOT M MOCTOB (BKAKOMAs 3UMOM )

= YCTAaHOBOK MO MPOU3BOACTBY OUTYMHO™BSDKYIJUX MPOAYKTOB

= METOABI MOBTOPHOTO MPUMEHEHUsI MOKPBITUS

= ACMeKTHl AOPOXKHOI bGe3onacTHOCTH

TRACECA-PMS: 243-58821\PR-1R.DOC
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4 X BBITTOAHEHWS TTPOEKTA B OTYETHOM TTEPHUOAE

4.1 BreaeHue

Kak onucaHo paHee, MpPeAOCTABACHME YCAYT MO TMPOEKTY 33AEPXKAAOCH B CBSI3U C
HEOAArONMPUSITHBIMU TTOTOAHBIMU YCAOBUSIMM B 30HE BBIMIOAHEHWS! MPOEKTa, a MOAEBble
paborbl Hauaauch B cepeanHe mapra 1996 r. Kak coobijaroch paHee, B cepepuHe
ampeast 1996 r., B Kaskasckom peruone mpuctynimaa K pabore Bropast/AOMOAHUTEAbHAST
rpynna creyuaancTos KoHcyabTaHTa AASL TOTO, YTOGBI HaBEPCTaTh YIYLJEHHOE BPEMs, YTO

u 6b1r0 ¢ YCIMEXOM AOCTUTHYTO B HACTOSILJEeM OTHETHOM ITEPHUOAE.

AesireabHocTb, mpoBopusiuasicst KoHcyabrantom ¢ uioast nmo cenrsiopy 1996 r., moxkHo

KPaTKO MOABITOXKUTD CACAYIOLJUM obpasom:

(i) TlepBoHauyaAbHBIE BETPEUU ¢ YUPEIKACHUSIMU-TIOAYYATEASIMU B

- Typxkmenucrane
- Taa>kukucrane

(ii) Havanro aesrreabHocTH B

- ['py3uu

- ApmeHun

(iii) TI'poaomkeHme AesITEABHOCTH B

- Asepbaiipkane
- V36ekucrane

(iv) 3aBeplueHUe ASSITEABHOCTH B

- Kupruscrane
- Kaszaxcrane

B HacTosijemM OTYETHOM MEPHUOAE COOTBETCTBYIOLJME AAMWUHUCTPATUBHbIE OPraHbl CTPaH-
noAyyareAeit obecrieyuan HeoOXOAMMOE KOAMYECTBO COTPYAHUKOB — AASI BCEX BHUAOB
AesireabHoct no  [lpoekTy, a B cemuHapax u Kypcax oOyyeHMsl, MPOBEAGHHBIX K
HACTOSIJEMY AHIO, MPUHUMAAQ y4YacTHe OOLUIMpPHAsl ayAMTOPUsI, MPOsSIBUMBLUAsT GOAbLION

UHTEpeC.

TRACECA-PMS: 243-58821\PR-1R.DOC
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C 6aaropapHOCTBIO OTMeudaeTest Ta AI0Ge3Hasl MOMOLYb, KOTOPYIO MPEAOCTABASIAU IO BCEM

AAMMHUCTPATUBHBIM U TEXHUYECKMM BOrMpocam KoopanHayuonHbsie Giopo TACUC |

4.2 Mobuausaius COTPYAHUKOB

Compydnuxu xoncyrvmanma

KoHcyAbTaHT OpraHusoBaa npoBepeHue paboT ABYMSI KOMAaHAAMM, OAHA M3  KOTOPBIX
paboraaa B LJenTpaabHoasuatckom, a apyrast - B KaBkazckom pervome, 4To MOATBEPAMAO
CBOM TMPEUMYIJECTBA AASl  BBIMOAHEHMsI BceX MoTpebHoOcTell mpoekTa, W Mocae
HABEPCTaHUsl YMYLJEHHOTO BpeMeHu ObIAO MPUHSTO pelleHUe O COXPaHEeHUU B
AQABHEUIIEM AQHHOW CTPYKTYPBbI OpraHusayuu  paboT. AAsi rapMOHM3auuUM MOAXOAOB M
CUHXPOHU3AUUU ACATEABHOCTH MO MPOEKTY MPOBOAMAMCH BCTPEYU PYKOBOAMTEACH ABYX

KOMaHA.

B xoae BbimoaHeHusi [TpoekTa, B pe3dyabTaTe BCTped ¢ MPEACTABUTEASIMU YYPEKACHWUIA-
noAyyaTeseit ObiAM  yTouHeHbl TpeboBaHMsl K MPEAOCTABACHMIO YCAYT, W MO3TOMY
KoHCcyABTaHT cuyeA HeOOXOAMMBIM HECKOADKO BUAOM3MEHWUTH COCTAB CBOMUX COTPYAHMKOB.
Aas HaubBoaee >PPeKTUBHON Mepesadn TeXHOAOTMM OblAa NMPOU3BEAEHA 3ameHa ABYX

MPOoPECCUOHAABHBIX COTPYAHUKOB:

- B TIlpoexre craa paborate r-u M.V. Uummepman, cneymaancr no acdaasty, oH
BHECET CBOW BKAQA B BMAE ACTAABHOIO 3HAHWSI MATEPUAAOB, PACHETOB TMOKPBITHM,
TEXHUKU HAHECEHUs] TMOKPBITUSI U  COBPEMEHHOW TEXHOAOTMM ITOBTOPHOIO
UCTTOAB30BaHMsl MaTepuaron. [-H Llummepman B TeueHUM ropa BHIMOAHSIA 3apaHMe
no Haapsopy 3a paboramu no pexkoHcTpykyuu TalukeHTcKoro aspornopra, U B
CBSI3U C 3TUM €My XOPOLIO 3HAKOMBl MaTepuaabl U MNpobaeMbl KayecTsa

3aachaabTUPOBaAHHBIX 06BeKTOB B 30He npoekTa. Ero kpartkas Guorpadust paercs: B

ITPUAOKEHUUA 1.

- [-n TLITolmi, MHOKEHEP MO MOCTaM, MMEET OMBIT HECKOABKMX AeT paboTel Mo
aHAAM3Y COCTOSIHMSI MOCTOB W OMBIT PaboThl ¢ KOMMBIOTEPHBIMU CUCTEMaMU
ynpasaeHust  coctostiuem  moctos  (BMS); on  orBewaa 3a  moaroroBky
nporpammHon  cuctembl  BMS  aast Tlpoexrta. DBaaropapst  moayuenHomy
obpasosanuio u onbity paborst B Guisiem [AP, r-u Iloimi umeer obwmpHsie
3HaHWSI B ODAACTM PacyeToB CTPYKTYPHBIX CHUCTEM, HamopAobue Tex, KoTopble

UCTIOAB3YIOTCSl B rocyAapeTBax-noayyateasix. Ero 6Guorpadms Takke npmaaraercs B

[TPUAOXKEHUU 1.
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B uncao corpyanuxon Koncyabranta, paboTaBluinx B 30He MPOEKTa B OTHETHOM IMEPUOAE,

BXOAUAM:
Ynpasasiowyuit mpoekrom

UoKkeHep-aBTOAOPOSKHUK 1
PpYyKoBoAUTeAb 1-0i1 rpyrmimbl
(Uentpasbnas Asust)
Un>keHep-aBTOAOPOSKHUK 1
PYKOBOAUTEAB 2-OW TPYNIIbI
(Kaska3sckuit pernon)
OKOHOMUCT-TPAHCMIOPTHUK U
MHOKEHEP aBTOAOPOXKHOTO
ABVMOKEHMsI

UkeHep no aepaekTomerpy ¢
MaAAIOLUM TPY30M U CUCTEMaM
YIPaBACHUS COCTOSIHUEM
MOKPBITHUS

Ukenep no cucremam
YIPaBACHUSI COCTOSIHUEM
NMOKPBITUSI AedPaeKTOMETPY ¢
MaAQIoILUM TPY30M
Crieyuaanct no acdaasty

Crneyguaauct no mocram u
CUCTEMAaMU YITPABACHWSI
COCTOSTHUEM MOCTOB
UHokeHep nMo KOHCTPYKLUSIM

1-b131 MHOKEHEP-KOOPAMHATOP

2-0it MHXKEHeP-KOOPAMHATOP

B cBasu c¢

Bepuep I'1. Baiiaep

Yabpux Buasemc

Kapceren [puse

Pobepr A. Cmur

Kumo Kapuuu

Kaaye B. Huabcen

Xanc V.
Lummepman
IMTurep oty
Anapuc Meaecuc

Noxauu Poraabckuin

Moxann Pyod

BBILICYITOMSTHYTBIM ~ YTOYHEHUEM  YCAYT

KOKC KOHCAAT
MBX
KOKC KOHCAAT
MBX

KOKC KOHCAAT
MBX

TEKHEKOH

Qenuxe I'I1C

Qenuke I'T1C

KOKC KOHCAAT
MBX
KOKC KOHCAAT
MBX

KOKC KOHCAAT
MBX
KOKC KOHCAAT
MBX
KOKC KOHCAAT
MBX

Mo mpoekTy notpeboBasoch

BUAOU3MEHUTD U TMEPBOHAYAABHOE MMPEAAIraBLICECS] PACTIPEACACHUE BPEMEHMU:

- B cBs13u ¢ ocobbim MHTepecom yupeskaeHumt-nioayuateseit K Temam "CemuHapa no

GUTYMHO-CBA3YIOUM MaTepuasam” OblA MPOAACH CPOK 3aAaHUsI CIEJUAAMCTA IO

achaapty. [TpoBeaeHHBIN cCeMMHAD MMEA BAOKHOE 3HAYEHUE, HAMPSIMYIO OTHOCSICH K

MPETBOPEHUIO CUCTEMDbI YIIPABACHMSI COCTOSIHUEM TMOKPBITHUSI. B coorBercTBUM ¢

NOTPEOHOCTAMMU  YUPEIKACHUI-TIOAYYATEACN B CeMMHAP OBIAM BKAIOMEHBI TaKue

TEMbI, KaK MPOBeAcHUe A2BOPATOPHBIX WMCMBITAHWUM M MoceljeHue acasbTHBIX

3aBOAOB.
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bry BOA.bU.le, HEM  TMAAHUMPOBAAOCDH  TMEPBOHAYAADHO, ﬂOTpC6OB(I.AOCb BpEeMEHU Ha
MOATOTOBKY K MPOBEACHUIO ACSSITEABHOCTH, a TaK)Ke Ha MEpPBbIie BCTPEYU B

COOTBETCTBYIOLJUX 8-MU TOCYAAPCTBAX-TIOAYHATEASIX.

OAHako BHeceHHble WM3MeHeHMsT ObIAM  OCYLJECTBACHBI 32 CYET APYIMX, HE CTOAb
HanpsokeHHbIX nosuynin Konrtpakra, u Koncyabrant obecnieunr, urobel ¢unancosble

acreKTbl ObIAM MOKPHITH U3 uMetoLjerocs bioaxkera.
Mecmmnuvie sxcnepmuot

Onaara paboThl MECTHBIX 3KCMEPTOB, MPEAOCTABACHHBIX YYPEKACHUSAMU-TIOAYYATEASIMH,
waa u3 [Tpoexta. AAsl KOHKPETHBIX 32424 AQHHOTO MPOEKTAa 3KCMEPTU3a, AULIL 32
HEMHOTMMU MCKAIOYEHUSIMH, MMEAICh TOABKO B YYPEKACHMsSIX-TIoAyHaTeasix. B yuactun
3KCMEPTOB YYPeXKAeHUI BuaAuTcst Goabluast noabsa aas [TpoekTa, MOCKOABKY TeM cambim
aKcrepTu3a OyaeT umerThest B OyAyljem M AASl OTA€AQ MO YMPABACHMIO COCTOSTHUEM

nokpbiTust pAopor/moctos (PMS/BMS).
Ob6opydobanue drz norebvix pabom
(i) OG6caepoBaHME TEXHUYECKOTO COCTOSIHUSI AOPOT

OauH KommaekT obopyaoBaHusi, mnpeaocTaBAeHHbIt AAst [IpoekTa B mpeabiayjem

OTHETHOM TEPUOAE, COCTOﬂU}Mﬂ M3

- AedaekTomerpa ¢ napaowyum rpysom (FWD)

- MOCTA AASl M3MEPEHMsI Harpy3Ku Ha OCh, BKAIOYAsI TMMOACTaBHBIE TMOAYIIKHU AAsl
B3BELIMBAHUSI TPY30BUKOB ¢ YMCAOM OCeM A0 Tpex

- YAQPHOTO MHTerparopa

- MERLIN

- MPOAOABHOTO AatyMKa (M3meputeast npobera)

- PA3AUMYHBIX MAaABIX U3MePUTEAbHBIX MPUbGOpoB u opucHoro obopysosanHus,
MO 3aBepLUEHUIO PaboT B OAHOM NOCYAAPCTBE MEPEBO3UACS B Apyroe.

(ii) O6caeaoBaHUE TEXHUYECKOTO COCTOSIHMUSI MOCTOR

TRACECA-PMS: 243-58821\PR-1R.00C
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Aast ocmoTpa mocroB KoneyabTanT mucnoansoBaa cobersenHoe obopyaoBaHue, cocrosijee

u3:

- 6EeTOHHOIO MCIBITATEABHOTO MOAOTKA

- YCTPOWMCTBA AASI OOHAPYI)KEHMST PACTIOAOXKEHUST APMATYPHBIX CTEPIKHEN
- AQ3ePHOTO AaAbHOMepa

- OOBEKTUBA AAST M3MEPEHUST TPELJUH.

Tpancnoptuposka

AAst cooblyeHMsT MEXKAY FOCYAAPCTRAMM M BHYTPU HUX MCMOAB3OBAAUCH MPUOOpeTeHHbIe
Ha MeCTe TPAaHCMIOPTHbIE CPEACTBA; B TO Bpemsl KaK AASI  TOAEBBIX pabor u
COOTBETCTBEHHO AAsl  ¢Oopa  AQHHBIX  TPAHCMOPT aPEHAOBAACSI MO KOHTPaKTaMm,

3aKAIOYEHHBIM HA MeCTe ¢ COOTBeTCTBYIOLJUMHM YTITPABACHUSIMMU-TIOAYHATEASIMU TTOMOLIJH.

TRACECA-PMS: 243-58821\PR-1R.DOC
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4.3 AeATEeAbHOCTh B OTYETHOM IIEPHUOAE, C MIOAS 110 ceHTA6ph 1996 1.

IToaeBore pabomwvr u cbop danmvix

[ToaeBbie paboTbl 1 cOGOp AQHHBIX MO AODPOrAMU MPOEKTA MPOAOAYKAAUCH B COOTBETCTBUM

C OMUCAHHBIM B MpeAblAyLgem oTdeTe N2 1 0 XOAe BbIMOAHEHMs1 paboT, BKAKOYAS:

- CEMUHAPBI AASI O3HAKOMACHMSI COTPYAHUYAIOLJell CTOPOHBI M MPOSIBUBLIUX UHTEpEC

YYAaCTHUKOB U3 APYIMX YYPEXKACHUI U yrmpaBaeHui ¢ paboroit obopyaoBaHms
- MTOATOTOBKA IMEPEBOAOB TEXHUYECKUX OMUCAHUI OBOPYAOBAHMSI HA PYCCKUMA SI3BIK
- MOATOTOBKA POPM U PYKOBOACTB AAsI cOOpa AAHHBIX
- cbop U oyeHKa AAHHBIX O COCTOSIHMM AOPOXKHOTO MOKPBITUSI U AOPOSKHOM OAEIKABI.

OG6pa3ybl  cOOpaHHBIX AQHHBIX W UX OLEHKA, AQHHBIX O COCTOSIHUM AOPOKHOM
noBepxHocTH yyacTKa Aopor M 39 B Kaszaxcrane M AQHHBIX O MOBEPXHOCTU M OAEIKAE

30-km nmuaoTHOro yyactka aoporu B [pysun aatorest 8 [IPUAOKEHUU 2.

AASl OJEeHKM BO3MOJKHBIX HEAOCTATKOB W OMPEACACHMSI KAACCA COCTOSIHMSI MOCTOB ObIA
MPOU3BEACH OCMOTP MocToB. Aast cOopa AaHHBIX M MHPOPMALUU, BBOAUMBIX B CUCTEMY
ynpaBaeHust coctostiuem MoctoB (BMS) Geiaa paspaborana coorsercTByroigast popma
OCMOTpa, a TaKXKe PYKoBOACTRO K Heit. (Qopma U PYKOBOACTBO AQlOTCSI B
[TPUAOKEHUU 2. Pabora o6opyAoBaHMsi AASI MCTIBITAHUSI MOCTOB, TPUMEHEHUe
yKa3aHHOW POPMBI U PYKOBOACTBA OBIAM MPOACMOHCTPUPOBAHBI Ha BBIOPAHHBIX MOCTaX,
MOCA€ HEro COTPYAHMHAIOLJasl CTOPOHA MPUCTYMMAA K COOCTBEHHBIM WUCMBITAHUSIM U

OLJEHKE COCTOSIHUSI AOPOJKHOIO IMOKPBITHMSI.
Komnviomepvr u npozpammmvie cucmemovr PMS/BMS

[TpoekT BKAIOHaeT B cebsi MOCTABKM TEXHMYECKOTO M IMPOrPAMMHOTO obecriedeHmsr AAs

cucTemsbl yrpasaeHust mokpbiTem (PMS) 1 aast cuctemsr ynpasaerust moctamu (BMS).
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K KOHLy TeKkyljero OTYETHOrO mNepHOAd AAsl 6 TOCYAApPCTB, BXOASIIJUX B ITPOEKT
TPACEKA (V36ekucran, Kupruseran, Kasaxcran, Asepbaitakan, [pysus u Apmenns),
6BIAO  AOCTaBAGHO W MepPeAaHo  KommpioTepHoe obopyaosanue. KomnbiorepHoe
obopyAOBaHME MOAIOTOBACHO K OTMpaBKe  ellje B ABA TOCYAApCTBa, TaAXKMKUCTaH U
Typxkmenucra.

KommnbiorepHoe ofopysoBaHMe, MO KOMIACKTY AASl Ka’KAOTO TOCYAAPCTBA-TIOAYYATEAS],

COCTOSIAO U3:

- komnbiorepa DELL (mentuym 133) ¢ yseTHbim moHUTOpOM

- Aazeproro npuntepa Xpioaer-Ilakkapa Jet 5P

- ucrounuka nutanust (UPS 7001)

- pycckoro  apuanta  Windows 95,  ycTaHoBAeHHOrO  Ha  KOMMBIOTepe,

UHCTOAASIJUMOHHDBIX AMCKET U PYKOBOACTB

[Tporpammuast cucrema, nocrasaeHHast nmo npoexkty TPACEKA - PHOENIX - RoSy -
PMS/BMS, 6biaa apantuposana k "Windows 95" u Bobpaaa komnonentst HDM IV
(akoHomuka/VOC), B COOTBETCTBUM ¢  TIOCACAHMM  CAOBOM  TeXHUKHU; [OCAE
BCECTOPOHHero obyueHus1, mporpammHas cuctema Gblaa yeTAaHOBAGHA B OTYETHOM MEPHUOAE

B 3-x rocyaaperax (V3bexucran, Kupruscran, Kasaxceran).

[Mporpamma obyveruss PMS/BMS (cuctema ynpaBaeHMsl COCTOSIHUEM AOPOXKHOTO
MOKPBITUSI Y MOCTOB) OXBATBIBAAQ CACAVIOLJME OCHOBHbIE TeMbI W ITPOBOAMAACh B 7

3TAIOB!

1.  Cemunap no ozHakomaeHuio ¢ RoSy PMS/BMS

2.  BBoa AaHHBIX, cobpaHHBIX Ha NMUAOTHBIX ydacTKax Aopor (PMS) u orobpanmbx
moctos (BMS), coorsercTreHHo

3.  Vcranosounble mapameTpsl aast pacietos (PMS)

4. DOkoHomMueckue pacyeTbl AaHHBIX (Tak>ke obcykaeHue Teopuu u  Puaocodun
nporpammsr PMS)

5 BBoA AaHHBIX U3 uMerouxcst 6a3 AQHHBIX MO AOpPOram, a TaK)Ke M3 Macrnopra
MOCTOB

6.  OBcykaeHME BO3MOXKHOCTM MPUMEHEHUsI WMEIOLJUXCSI AQHHBIX Aast PMS wu

AaAbHeMIero ucrnoab3osanust PMS.
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Ha 3-em aTtame moskHO 3apaTh Goablioit AmanasoH moaeaeit. Aast 8-mu rocyaapers,
oxsayeHHbIX npoekTom TPACEKa, Gnia cozaan cranaapThbiit HaGop; Gbiao obeyskaeHo u
MPOAEMOHCTPUPOBAHO BUAOM3MEHCHUE OTACABHBIX MOACACH AASl KaXKAOTO TOCYAAPCTBA
NMPHU TMOMOLYU OTACABHBIX AAHHBIX (PA3BUTHE MHTEHCUBHOCTH IEPEBO3OK, YXYALUEHUE

COCTOSIHMSI AOPOT U TIP.).
DKOHOMUKA MPAHCNOPMA U CTLOUMOCITNHIE ACNeKmbl UCNOAb308anus dopoz

B Asepbaiiakane, [pysum u Apmenum 6biam npoBeseHbl moaeBble paboter u cbop

AauHbplX. Hekoropsle n3 cobpaHHBIX AQHHBIX YIXKe IPOAHAAM3UPOBAHBI, 2 OCTAAbHbIE

HaXOASITCSI HA 3Tane aHaAAM3a, BKAKOYUYASIL

. Aannble KaaceudpurayuoHHoro noacyeta obbemon

. AAaHHbIE MOACYETa MHTEHCUBHOCTH MEPEBO3ZOK BO BPEMEHHOM MPOTSIKEHHOCTH, MPU
HaAMYMM  TAKOBBIX

. Aanuble 0bcaepOBaHMsI MecTa  MPOUCXOJKACHUS/HA3HAYEHUsl TPY3OBMKOB ITPH

MEKAYHAPOAHDBIX TNMEePEeBO3Kax

. AanHble 06cACAOBaHMSI HATPY3KHM Ha OCh

# BBOA AQHHBIX AASI QAHAAM3A HKCTIAYATAIJMOHHBIX 3aTPAT TPAHCTMIOPTHBIX CPEACTB

> Undopmaymst 0 TEHACHUMSIX PACXOAOB HA COACPIKAHUE U PEKOHCTPYKUHMIO AOPOT
. CocTostHne AOPOYKHOM CeTH M PACXOABI MPHU UCTIOAB3OBAHUM AOPOT

[ToMMMO Ppa3AMYHBIX OTYETOB MO M3YYAEMbIM CTPAHAM, COCTABACHHBIX BcemupHbim
Bankom, EBPP, Apyrumu meskayHapOAHBIMM (PUHAHCOBBIMM YUPEIKACHUIMHU, U OTYETOB
KOHCYABTAHTOB IO KOHKPETHBIM MPOEKTAM, MEPEYUCACHHBIX B TMPEABIAYLJEM OTYETE O

XOA€ BBIIMMOAHCHWSI p:160’l‘, Gbian M3YHEHDbI CACAYIOL]HME AOMOAHUTCEADHDIC AOKYMCHTBI:

. Ortuernr cotpyaHukons Beemuphoro banka ¢ oleHKON TPaHCMOPTHBIX MPOEKTOB B
Apmenun u ['pysun
. "OkoHomuueckuin ob3op u pabora Gankor", cocTaBaeHHBIN A3uaTckum 6HaHKOM
passutust Aast Kasaxcrana
" A " ~
. OkoHomuyeckuit ob63op u pabora 6Gankor", cocraBaeHHBI A3uaTckum 6aHKoM

passuTust Aast Kupruscrana.

Boran CO6paHbl W MPOAHAAMIUPOBAHDI  PE3YADBTATDI KAHCCM!I!MK:IQMO&L{Q!K IMTOACHETOB

ObbeMOB,  BBIMOAHEHHblE B  TMOCACAHME TOABI  ABTOAOPOXKHBIMM  OpraHamu |
KOHCYABTAHTAMM HA TAABHBIX BHYTPU- U MEKIOCYAAPCTBEHHBIX Aoporax B AsepbaiipikaHe,

Apmenun u I'pysun. [Tomumo storo Guia caeaaH KaaccuPUKALUOHHBIN MOAcYET obbemoB
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B Tpex mectax [py3mmn, rae  MMeAUCh HEAOCTATOYHBIE AaHHBIE MOAcYeTa obGBeMOB

ABMIKEHUST 32 MOCACAHUI MEPUOA, MPU CPABHEHUM ¢ APYTMMU CTPAHAMM, BXOASILJUMMU B
rmpoektT TPACEKA.

Kak ynmomMuHaAoch B MepBom OTHETE O XOAE BbIMOAHeHMs] pabor, Kaaccudpukaymsi TMNOB
rPY30BMKOB, WUCMOAB3OBAHHASI AASI KAACCHMPUKAJMOHHOTO MOACYETa OOBEMOB B M3y4aeMBIX
CTpPaHaX, OCHOBAHA cKOpee Ha GpyTTo-Bece aBTOTpaHCMOPTa, YeM Ha KOHPUIypayuu OCH.
Uckaiouennem sisasiercst ApmeHust, rae 6biAn MpumeHeHa KOoHPUIypayuu 1Mo TUIY OCH,
ucnoas3osanHas B "Obcaepoanumn asromaructpasein Apmerun”, nposeaennom TACUC B
1994 r. B Apyrux ke cTpaHax kaaccuduKayusi rPy3OBbIX MEPEBO3OK MO TUITY TPaHCHOPTa
6blAa 3ameHeHa Ha KAACCMPUKALJMIO HA OCHOBe KOHPUIYpPAUUM OCH, B COOTBETCTBUM C

TPeGOBAHUSIMU MTOA-MOACAN KCTAYATALIMOHHBIX 3aTpaT TpaHcnopra HDM-IIIL

Bbian cobpaHbl AOMOAHUTEABHBIE CBEACHMSI O DPErMCTPALMU  ABTOTPAHCIOPTA MO TUMY
asromobuaeit. Opanako TAU Apmenun oTkazaaach NpeAOCTaBUTh MHPOPMALMIO TAKOTO
poaa 6e3 paspewrenuss MuHUCTEPCTBA BHYTPEHHUX A€A, 2 pa3pelleHUs] He MOCTYITMAO.
[Toaromy KoHcyAbTaHTy mpMAerTcsi AaTh CBOIO OLeHKY pa3mepa aBronapka ApPMeHMM.
Cucrema kaaccudukaymm tpancnopra, ucnoabsdyemass AU B Asepbaiiakane u [pysun
AASl CTATUCTUKM 3APETUCTPUPOBAHHONO TPAHCMIOPTA, CXOXKA ¢ CUCTEMAMM KaaccuPuKaymu

B Apyrux rocyaapersax npoekta TPACEKW.

Bbian BbimoAHeHb! OBCACAOBAHMSI HACPY3KM HA _OCh AAMTEABHOCTBIO B ABa AHS, MX
pe3yAbTaThl npoaHaausuposanbl. Caeayiomue mecta 6blaM BbIGPaHBI AASI TIPOBEACHMS
AAHHBIX 0bcAeAOBaHMIA:

o Aszepbaita>kan - Ha 37 km K tory or Baky, Ha sopore M3, coeamnsiowgeit baxky u
Acrapy (Ha rpanuge ¢ Upanom)
< [pysus - Ha 25 xm Kk 3amaay or TGuamen, Ha aopore S 1, coeammsmouyeit
T6uancu, Kyrancu, Cenaku 1 uayujeit Ha 3anaa.
. Apmenus - Ha popore M 4, Kk tory ot Epepana.
O™ obcAeAOBaHMSI M MPOBOAMBLUMECS] OAHOBPEMEHHO ¢ HUMHU obcaeaoBa
TNPABKY /HAZHAYEHUS TPY3OBUKOR AASL MEKAYHAPOAHBIX TMEPEBO3OK IMPOBOAMAUCH B

TeYECHUU ABYX AHel. Dblan npoanaamuznupoBaHpl pPe3yAbTaTsl ABYX oOCACAOBAHMIA HArpysKu
Ha OCb, MpPOBeAeHHBIX B Asepbaiaskane u [pysun. DBblam noATBep>KACHBI BHIBOADI
npeAbIAyIguX obcaepoBanuit B V3bekucrane, Kupruscrane u Kasaxcrane orHocureabHoro
TOTO, YTO HArPY3KMU TPAHCIOPTA 3A€Ch 3HAYUTEABHO HUIKE, YeM 3TO OOBIYHO MMEeT MecTo

Ha 3amape v B GOABLUMHCTBE Pa3BUBAIOLUXCSI CTPAH, a TPY3OBUKM AASL MEXKAYHAPOAHBIX

TRACECA-PMS: 243-58821\PR-1R.DOC

INGENIEURE



17
NepeBo3oK, ABWXKYyIguecs no asropoposkHoi cetu crpad TPACEKA, umeror 3HaunTeAbHO
Goaptmit Bec, yem rpysosuku mpoussoactsa CHI. PesyabraTsr craTucTuueckoro aHaausa
NpoBeACHHbIX obcAeaOBaHMit Harpy3ku Ha ocbh npuseaensl B [TPUAOKEHUM 3 k

HACTOSILJEMY OTYETY.

AAsl OYEeHKM_POCTa MHTEHCUMBHOCTU ABMIKEHMsl OblAM MPOAHAAM3UPOBAHBI UMEIOLJUECs
3aMuUcU MOACHETOB 06BbeMOB B ucTOpHyecKoi AuHamuke. O6Hapykuaoce, yto B 90- e IT. B

Asepbaiiadkane u ['py3un Mpom3oLIAO 3HAYUTEABHOE CHUIKEHUE OOBEMOB MEpeBo3oK, YTO
SIBUAOCH PE3YABTATOM Pe3KOTrO COKPAalJeHMs] 3KOHOMUYECKOW AKTUBHOCTU B TEYCHUM
nocAeAHUX mATH AeT. OAHAKO MPEACTAET, YTO HAYAAO BOCCTAHOBACHUSI 3KOHOMUYECKOEWN

akTUBHOCTH B ApmeHnn ¢ 1994 r. conpoBosKAAeTCs! Pe3Kum PocTomM 0OBEMOB ABUIKEHUSI.

KOHCYABTaHT M3yYMA BO3MOIKHOCTH MCTIOAB3OBAHUSI MPOrHO30B OOBEMOB  ABMIKEHWMS,
KOTOpble GYAYT CACAAHBI PErMOHAABHBIM MPoeKToM no nporHody nepesozok TPACEKA.
OaHako B pesyabrare obcykaennit ¢ "B.C. Arkunc WMHTepHemeHA", oAHOU u3 ABYX
KOHCYABTATUBHBIX (PUPM, 3aHSITHIX BBIMOAHEHUEM AQHHOTO IMPOEKT2, OOHAPY)KMAOCH, YTO
AQHHBIE TIPOTHO3bI He ByAyT rotossl A0 camoro KoHuya 1997 r. , 4TO OKaXKeTCs1 CAMIIKOM
MO3AHUM CPOKOM AAsl Toro, 4toGbr wucrioabsosath ux B npoekte TPACEKA cucrems
YIPaBACHUSI  COCTOSIHUEM  TOKPBITHSL. MHTEHCUBHOCTD  ABMOKEHUSI  MPUMAETCSI
CMPOTHO3UPOBaTh B  pamkax pecypcos mnpoekta PMS, wucnoassyss umeroujyrocs
MHPOPMAUUIO O MEPCMEeKTUBAX MAKPOIKOHOMMUYECKOrO POCTa M MPOTHO3BbI MEPEBO3OK,
MOAYYEHHBIE B XOA€ KOHCYABTATUBHBIX M3YUCHUM TMOCACAHETO BPEMEHU, MEPEYUCACHHBIX B

MEPBOM OTYETE O XOAE BBIMTOAHEeHMs1 pabor.

Ko BCEX AAHHBIX O MEPEBO3KAX, cOOPAHHBIX U MPOAHAAMZUPOBAHHBIX B XOAE AAHHOIO
MpoeKTa, BYAYT MPEAOCTABACHBI KOHCYABTAHTAM, BBIMOAHSIIOIJUM PETMOHAABHBIN MPOEKT
nporrosuposanust AsmkeHus: TPACEKA. Ota unpopmayms y>ke 6biaa mpepocraBaeHa
npoexty TPACEKA uepe3 r-na M.Cumca ns "Tractebel Development"”.

[TocaepAHME OLEHKM IKCMAYATALMOHHBIX 3aTPAT TPAHCMODPTHBIX CPEACTB B  CTpaHax
TPACEKA ocHOBBIBAIOTCSI Ha NPUMEHEHUW TMOA-MOACAU 3KCIAYATALJMOHHBIX 3aTpar
tpaHcnoptHbix cpeacts HDM-III (VOCM). Ota ke MOAEAb WUCTIOAB3YeTCSI B AQHHOM
MPOeKTe, MOAeBble PaboThl B OCHOBHOM ObIAM CBSI3AHBI ¢ YTOYHEHUEM MPEABIAYLJUX

BBOAUMBIX AQHHBIX MO 3KCMAYATAMOHHDBIM PACXOAAM TPAHCMIOPTHBIX CPCACTB.

BbiAM  moayueHBI  OLEHKM  AKCMAYATAJMOHHLIX  3aTPaT MO  LIECTH  KATEropusim

PENPE3CHTATUBHBIX BMAOB TPAHCMOPTA, BKAIOHAS
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@ MAcCa’KUPCKUE AETKOBbIe aBTOMOOMAM
. cay>kebHble mawnHbl (mMuHMasTOBYChl, MUKAMB! U MIp.)
° GoabLerpy3Hbie aBTobyChI
o 2-X oceBble IPy30BUKU
. 3-x oceBble Tpy30BUKH
. IPY30BUKH ¢ Yyncaom oceir Goaee 3-x

Pesyasratet HDM-III VOCM 6bian moAydeHBI AASI KaXKAOTO PEMPE3eHTATUBHOIO TUNA
aBTOTPAHCIIOPTa B BMAE YPAaBHEHMI, A€ SKCMAYaTAJUOHHbIE 3aTPaThl COOTHECEHBI C
HEPOBHOCTSIMU TMOBEPXHOCTH. DTH YPABHEHUSI AASl KAXKAOTO TMIA TPAHCIOPTa W CTPAHBI
GbIAM BBEACHBI B MOACAM CHUCTEMbI YIPABACHMsl COCTOSIHME MOKPBITUSI AASL KaDKAOM

CTPaHbI.

B nmepBom orTyere o Xoae BBIMOAHeHMs1 PabOT KOHCTATMPOBAAOCH, HYTO AQHHBIE O
KOAMYECTBE MPOUCIIECTBUM OYAYT HEAACKBATHBIMU AAS KOAMMECTBEHHOTO BbIPasKEHMsI
aBapMMHBIX 3aTPaT, €CAM MAacIUTAObl MCCACAOBAHMSI M aHAAM3a He OYAYT BBIXOAUTH 32
paMKu AaHHOrO mnpoekTa. AaabHeiiluue mnoaesble paboThl B 3akaBKasbe MOATBEPAUAM
MepBOHaYaAbHble Pe3yAbTaThl. M3 BeeX MOCeljeHHBIX CTPAH TOABKO APMEHWMsI MPUCTYITHAA
K pelIeHUIo Mpobaembl AOPOKHOM Ge3omacHOCTH, MOPYYUB MTPOBECTH MOAHOMAacIuTabHOe

U3y4eHue AOPO’KHOM GesonacHocTH.

Beiaa cobpana mupopmayms o6 ypoBHe PACXOAOB HA COACPIKAHUE W DEKOHCTPYKIIUIO
aBToMarucTpaseit B mocaeaHuit nepuos. B 90-x rr. mpomsowiro peskoe naseHue 3TMX

PAacXOAOB B PEAABHOM BbIPasKeHMH, KOTOpPble HM Koum obpazom Aaske He MpubamdKaloTcest
K HeOOXOAMMOMY YPOBHIO.
Yepes Bocemb MecsiyeB MocAe Hayaaa NpoBeAeHust pabor, B cepeanne mapra 1996 r.,

AOAPKHO 6b1TH 3aBeplIeHo uiyveHue 3aTpaTr U (I!MH:‘IHCM[!OB{IﬂIQﬂ MCITOAL3OBAHUS AODOT,

COOTBETCTBYIOLJUIT OTHET OXKMAAeTCsI B HOs1IOpe 1996r.

AAst usydeHust 3atpaT ¥ PUHAHCMPOBAHMSI WUCMOAb3OBaHMsI Aopor Obliaa  cobpaHa
MHPOPMaLMsSI O XapaKTepe M WMCMOAB3OBAHMM MEXKTOCYAAPCTBEHHOW M, 4TO elje Goaee
Ba)KHO, BHYTPUIOCYAQPCTBEHHOM ABTOAOPOJKHOM CeTU B KadKAOH cTpaHe. Lleabio siBasiercs
Pa3buBKa AOPOXKHOI CETU B KAXKAON CTPAHE MO TUMY MOKPBITHUSI, PACYETHBIM CTAHAAPTaM

(Mo MPOYHOCTU MOKPBITHSI) U PAZMAXY MePEBOIOK.
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[Tomumo BBILUCYKA3AHHBIX CEeMHUHAPOB IO O3HAKOMACHUIO C O60pyAOBaHMCM, 6b1AU

ITPOBEACHDBI CEMUHAPDLI U MOCCLJEHUSI MECT MO BOMPOCAM!

. EM:!:!MH&IC CRAZYIOUIHME MATEPHMAABI, COCTOSILJUE M3 CACAYIOLJUX OCHOBHBIX TEM

Marepuaabl: cyujecTByioljee MOAOXKEHME AeA ¢ OGUTYMOM, 3aMOAHUTEAsIMM,
achaabTOBOM MPOAYKIUei 7 HeobX0AMMOCTD BHECEHUSI
YCOBEPLIECHCTBOBAHUM

PacyeTs! moKpbITHsL: cyljecTByIOLyHe cTaHAApPTBI no acdaabroberonHbnim (AC)

MOKPBITUSIM, CTAHAAPTHI/MeToAbl  pacyetos B Espome u  Cepepnoit

Amepuxke

KonTtpoas 3a kauecTnom, TpeGoBanusi K AaGOPATOPHBIM MCMBITAHUSIM TOYB U
MaTePUAAOB

PexoneTpykyms/yeuaenue /ykpenaeiue  acarbToBGeTOHHBIX MOKPBITUH,

TEXHUKA HAHECeHWs! MOKPBITHSI, obopysoBaHue
TexHnKa TMOBTOPHONO WMCIOAB3OBAHUSI MATEPUAAOB U OBOPYAOBaHUSI AASI

achaabrobeToHa

L4 AC”QIS:!:Q] AQ]!Q)KHOﬁ 6630[13CHOCTM _PAacHETOR AOPOI. COCTOSIBIIME U3 CACAVIOLJUX

OCHOBHbBIX TeM:

reOMETPUYECKHE XaPAKTEPUCTUKM AOPOT: TOPM3OHTAABHbIM W BEPTUKAAbHBIN
npoduau, nonepeyHoe ceyeHue (aopora/wmpuna MoAoc),
MPUMBIKaAHWS/ TepecedeHMsl

CUTHAAM3ALUS: AOPOSKHBIE 3HAKM M MapPKMPOBKa

COAEPIKAHUE AOPOT 3UMOI

uHpopMuUpoBaHue HaceAeHUs1/nporpammbsl MHGOPMUPOBAHMS

MPUMEHEHUE B KU3Hb PETYAUPYIOLUX MPABUA

[ToapobHOcTH Tem BhIenpuBeseHHbIX cemuHapos Aatotest 8 [IPUAOKEHUUA 4.

B HaCTOSIU}Mﬁ MOMEHT TOTOBMTCSI HOAPOGH:UI OLJCHKQ COOTBETCTBYIOLJMUX CTAHAAPTOB B

FOCYAQpCTBAX-TIOAYHATEASIX M MPEANPUHMMACTCSI €€ CPaBHEHUE ¢ eBPOMEeNCKUMMU ¢

3aMaAHBIMU CTAHAAPTamMH, OHU ByAyT mpeacTaBaeHbl B otyere B HosiGpe 1996 r.
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44 Cospanue BMS/PMS CUCTEMBI IIPABACHUSI __MOCTaMW /COCTOSIHUEM

ITOKPHITHSL !

B npeabiayigem otuete o Xope BoimoaHeHust pabor Ne 1 aapaaacs unpopmayust o

CYLJECTBYIOLJMUX CTPYKTYpaxX opraHusayuu/ynpapaeHus u o6 MAyLjei peopraHm3alyuu Io

co3zpanuio cuctembl PMS/BMS B oTaeAbHBIX rOcyAapCTBaX-MOAYHATEASIX.

B TeyeHum oTHeTHOro mepMoAa O XOAe BbIMOAHeHWUs1 pabor Obiaa cobpana 6Goaee

noApobHast MHPOpMalMsl MO LIECTH FOCYAAPCTBAM-TIOAYYATEASIM, KOTOPasi MPUBOAUTCS B
TabAnyax HUXKe.
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21 INGENIEURE
Pernor: LlenTpassn Asns
Crpana 1, V3bexucran
TPEBOBAHUS OLIEHKA PEKOMEHAALIUU
1.AAMUHUCTPaTUBHbIE 1.1 PeweHus aaMUHUCTPaUUMU AAS 1.1 ToarsepkaeHo Kabunerom 1.1 coorsercTa.
CTPYKTYPHI BHeapenus PMS/BMS Munucrpos
1.2 OnpeaeaeHue OTBETCTBEHHBIX 1.2 Cdopmuposana rpynna PMS/BMS 8 | 1.2 coorsercrn.
MHCTUTYTOR/ yripaBACHU Y3ABTOUYA
1.3 Oprauusayus cTpykTypsl Aast cbopa 1.3 Co AHs npoBo3raaleHus 1.3 CooTsercrs. He NOAHOCTHIO
ARHEREX W COACPIEARIR HE3aBUCUMOCTU ACUEHTPAaA. CHCTEMA, PEKOMEHAOBaHA MPU PeopraHu3almm
YEHTPaAM3OBAHHOM 6a3bl AQHHBIX B HacTosjee Bpems npeobpasosanus COBMECTHas TexHuyeckas paborta
COOTBETCTBEHHO TpeboBaHMAM
PMS/BMS
1.4 Tloayuenue GioaxeTnnix cpeactsa aast | 1.4 Biopxer umeercs B pacrops>keHuu U | 1.4 taxske kak u 8 1.3
rpynnsi PMS/BMS kak 8 1.3 B HacT. Bpemsi peopraHu3os
2.TlepconaabHble 2.1 Tloayyenue B pacniopskeHue 2.1 PMS/BMS rpynnst ot 3 a0 5 21 -coorsercTs:
CTPYKTYPHI KBaAUDULMPOBAHHBIX CMEYHUAAUCTOB UH)KEHEePOB
2.2 OGyuenue cOopy AQHHBIX, UX OUEHKH 2.2 TlposeseHo obyuenue no Bcem 2.2 Pexomenayetcst mposoakeHue obyyenns
u PMS/BMS nporpamme. acrieKTam B HacTOALJeM TMPOEKTe AASL YAYYLIEHUS cucTembl cbopa AaHHBIX
TPACEKA " coaepkaHus 6a3bl AQHHBIX,
ONTMMM3AL. MPOrPaMmbl M COCTABACHUE
PEKOMEHAALMI O COAEPIKAHUIO.
2.3 Pa3suTue nmepcoHasa 2.3 B pamkax peopraHu3ayuu BKAIOYEHBI | 2.3 Obyuenue noa 2.2 AOAKHO GbiTh
TaKke obaacTu.. pacumpeHo, ¢ Tem 4Tobbl MpoBecTU
obyueHue rpynnsl criey., KoTopas B
nocaeacTBun Gyser 3aHumaThcs obyueH.
CMeUAAUCTOB M0 06AaCTAM.
3. Texuuyeckue 3.1 Tloayyenue B pacnopskexue 3.1 Tlomewenuu Y3IABTOUYA 31 COCFRETOTR
CTPYKTYPHI nomewjenus aas rpynnsi PMS/BMS
3.2 KomnsioTepHoe u mporpammHoe 3.2  BblAO ¢ HACTOSIJUM ITPOEKTOM 37 CooTRETCT
obecniesenue PMS/ BMS AOCTaBAEHO
3.3 Tpancropr Aas noaessix paGoT u 3.3  Maao aBromobuaeit B pacnopsixkennm, | 3.3 Ewe He cooTsercTs., HO B cBA3M
cbopa saHHBIX HO B HACTOAIJUI1 MOMEHT CUTYauus MAYIJUMM NTPeoBPasoBaH. OXKMAAETCA
MeHseTcs
yAyYllleHHe, PEKOMEHA. HabAoAeH
3.4 Tlpubopsi u obopysoBanue A 3.4 He umeerca B pacnopskeHuu 3.4

obcAeAOBaH. AOPOT M MOKPHITHI

(Toabko 1 komna. mpubopos / ocHaly

Aoctaska npubopor/obopysosanns no
okonyaHuu npeobpaz. (ITyn.1.3u 1.4)
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INGENIEURE
Pernom: Llenrpassr Aswua
Crpana 2, Kupruscraun
TPEBOBAH WS OLJEHKA PEKOMEHAALIUU
1.AAMuHUCTpaTUBHbBIE 1.1 Pemenus aAMMHUCTPaUUU AAS 1.1 Tloarsepkaeo MunucrepcTsom 1.1 cooTBEeTCTB.
CTPYKTYPbl sHeapenus PMS/BMS TpaHcnopra
1.2 OnpeaeaeHue OTBETCTBEHHBIX 1.2 Cdopmuposana rpynna PMS/BMS 8 | 1.2 coorsercTs.
MHCTUTYTOR/yNpaBAeHUiA KUPTU3AOPTPAHCITPOEKT
1.3 Opranuzayus cpykrypnt aasn cGopa 1.3 B nacrosiyee Bpemsi npeoGpasos. 1.3 CooTBeTcTB. HE MOAHOCTHIO
ARBREXICCONY Wi cooTBeTcTB. TpeGosanusam. B cepea. ybeauTeAbHO pekomeHAyeTcs npy
YeHTPAAMIOBAHHOM Basbi AAHHBIX okTAbpsA cocTouTCs 3acepanue peopranuiayumn CoOBMECTHas
MHCTUTYTOR/ yNPaBACH. ¢ MUHTPAHC. Texiideckan pabora
AASL pa3paboTKu MPEAA. MO yAyulLeH.
1.4 Tloayuenue GIOAKETHBIX CPeACTBA AMS | 1.4 B pacriopskeH. umeeTcs ouelb maaas | 1.4 Takke kak u B 1.3
rpynniet PMS/BMS yactb Groakera u kak 8 1.3
3AMAGHUP. TIOCACAYIONJUE YAYYILICHUS
2.I'lepconaabusie 2.1 Tloayuenue B pacnopsikeHue 2.1 PMS/BMS rpynnut ot 3 A0 5 2.1 cooTBeTcTB.
CTPYKTYPbI KBaAMPUMPOBAHHBIX CMIEYUAAUCTOB UHIKEHEepOB
2.2 OByuenue cBopy aaunnix, ux oyenku | 22  [lposeaeno obyuenne no ncem 2.2 O6GyyeHue ycTAaHOBKM CUCTEMBI AASL
u PMS/BMS nporpamme. ACHICKTAM B HACTOALJEM ~npocKTe cbopa AaHHbIX, coaepkaHus 6asbl
TPACERA AQHHBIX, ONMTUMMU3AL) MPOTPAMMBI U
COCTaBAEH PEKOMEHAAMMU Mo
COAECPIKAHUIO
2.3  Passutue nepcoHasa 2.3  He umeerca undopmayuu 2.3 PexomeHAYIOTCS AaabHe e
HabAoAeHUs
3. Texuuyeckue 3.1 Tlloayyenue B pacnopsKeHue 3.1 KMUPTU3AOPTPAHCITPOEKT 3.1 cOOTBeTCTB.
CTPYKTYPSI nomeujenus Aaa rpynns PMS/BMS nepeedkaeT B APYIOe 3AaHUE, TAC AAS
TPACEKA PMS/BMS npeaycmotpeno
nomeljeHue.
3.2 KomnbioTepHoe U MporpammHoe 3.2 BblAO ¢ HACTOAIYUM TTPOEKTOM 3.2 COOTBETCTR.
obecnieyenne PMS/ BMS AOCTaBACHO
3.3 TpaHcnopr Aaf moaeBbiX pabor u 3.3 He umeercs asromobuaeii B 3.3 TMocae BhMOAHeHUs nyHKTa 3.4
cbopa AaHHBIX PACTIOPIKCHI PEKOMEHAYeTCH K (pUHAHCUPOBAHMIO
3.4 Tlpubops u obopyaoBanue AAs 3.4 He umeercs B pacniopsykeHuu 3.4

obcaeAOBaH. AOPOT M MOKPHITHIA

(Toasko 1 xomna. npubopos / ocHaly

Aocraska npubopor/obopysosanus 1o
okoHyauuu npeobpas. (ITyn.1.3u 1.4)
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INGENIEURE

Pernor: LJenrparsn Asmus
Crpana 3, Kasaxcran

TPEBOBAHUSI OLIEHKA PEKOMEHAALIMU
1.AAMuHUCTpaTUBHbIE 1.1 PeweHus aAMUHUCTpaLUUU AASE 1.1 TloareepxaeHo MuHucTepcTeom 1.1 cooTBeTcTB.
CTPYKTYPHI BHeapenus PMS/BMS TPAHCMOPTA U KOMMYHUKalUN
1.2 OnpeaeaeHue OTBETCTBEHHBIX 1.2 Cywecrsyer rpynna PMS/BMS s 1.2 COOTBETCTB.
UHCTUTYTOR/ yTIpaBA€HU KABAOPHUU
1.3 Oprauusayus cTpyKTyphl Ars cGopa 1.3 Cymwecrsyer yenrtpasusosanHas 6a3a | 1.3 coorsercts.
AQHHBIX U COAEPXKAHUS AQHHBIX U cucTema cbopa AAHHBIX
YEHTPaAn30BaHHOM 6a3bl AAHHBIX
1.4 Tloayuenue GioaxxeTHbix cpeactsa aasi | 1.4 Bioaxker umeercs B pacrniopsikeHunm 1.4 cooTBeTCTR.
rpynnbst PMS/BMS
2.Tlepconanbnbie 2.1 Tloayyenue B pacnopsikenue 2.1 PMS/BMS rpynnsi ot 3 A0 5 2.1 COOTBETCTB.
CTPYKTYPbI KBAAMDULUPOBAHHBIX CMIELUAAMCTOR UHKeHepoB
2.2 ObGyuenue cGOpy AAHHBIX, UX OLJCHKM 2.2 Tlposeaeno obyuenue no scem 2.2 PekomenpyeTcs npoposKeHUe obydeHns
u PMS/BMS nporpamwe. acMeKTam B HACTOSIJEM MPOeKTe AASL YAYMUIEHUS cucTemMbl cBGopa AaHHBIX
TPACEKA u copepkanust 6a3bl AAHHBIX,
ONTUMU3AL. MPOTPAMMbI U COCTABACHUE
PEKOMEHAALMUI O COAEPIKAHUIO.
2.3 PassuTue nepcoHasa 2.3 PaGoraer yeHTpasusoBaHHas cucteMa | 2.3 cooTBETCTE.
3. Texuuyeckue 3.1 Tloayyenue B pacniopsikenue 3.1 Tlomewenuu KASAOPHUU 3.1 COOTBETCTE
CTPYKTYPHI nomewjenus aaa rpynnst PMS/BMS
3.2 KomnbioTepHoe U mporpammHoe 3.2 BbiA0 ¢ HACTOAIUM MPOEKTOM 3.2 COOTBETCTE.
obecnieyenne PMS/ BMS AOCTaBAEHO
3.3 TpaHcrnopr AAs moaesbiX paboT u 3.3  Asromobuau mumeiorcs B 3.3 COOTRETCTE
cbopa AaHHBIX pacrnopskeHuu
3.4 Tlpubopsi u obopyaosanue aas 3.4  Tlpubops/ocHamjenus umeiotesi B 3.4 Aoctaska npubopor/oGopysoBanus Kak

obcAeAOBaH. AOPOT M MOKPHITUI

PAcriopsi>KEHUH, HO HE BCE MOAXOAAT
AAst ucrioas3osanmst PMS/BMS u

HEKOTOPBIE U3 HUX B HEYAOBAETBOP.
coctosiiuun (Toapko 1 Komna.
npubopos / ocHaly no scemy
npoekTy Aas 8 cTpan)

MO>KHO CKOpee

TRACECA-PMS: 243-58821\PR-1R.DOC
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INGENIEURE

Pernon: Kasxas
Crpana 1, Asepbaiiaxan

TPEBOBAHUS OLJEHKA PEKOMEHAALIMU
1.AAMUHUCTpaTUBHBIE 1.1 Pemenus aAMuHUCTPALUU AAS 1.1  TloarsepxaeHo B Munucrepcrse 1.1 cooTBercTB.
CTPYKTYPb! BHeApenus PMS/BMS akoHomuku u ASEPABTOKOOA
1.2 Onpeseaenne OTBETCTBEHHbIX 1.2 Cdopmuposana rpynna PMS/BMS B | 1.2 coorserctn.
MHCTUTYTOR/ynpaBAeHU it A3EPABTOIOOA
1.3  Opranusayms cTpykTyphi s cbopa 1.3 Cywectsyer yeHTpasu3upoBaHHas 1.3 CoOTBETCTB. He MOAHOCTHIO
AQHHBIX U COAEPIKAHUA cucrema cbopa aannbix Ho Hukakux PEKOMEHAOBAHA MPU PEOPraHM3aLUM
yeHTpasu3oBaHHoM 6a3bl AaHHbIX MPU3HAKOB YAYMUICHWS OPraHM3alMu COBMeCTHas TexHuueckas pabora
COOTBETCTBEHHO TpeboBaHusIM
PMS/BMS
1.4  Tloayuenume GioaxeTnnix cpeactsa aas | 1.4 Biopker umeercs 8 pacnopsxkenuu | 1.4 taxke xak u 8 1.3
rpynnu PMS/BMS AASl TIOACYETA TPAHCTIOPTA, HO HE AAS
olcaepoBanusi Aopor
2.TTepconaabibie 2.1 Tloayuenue B pacnopsKeHue 2.1 PMS/BMS rpynnst ot 3 a0 5 2.1 cOOTBETCTE.
CTPYKTYPbI KBaAMPUIMPOBAHHBIX CTICHUAAUCTOB UHOKEHEPOB
2.2 OGyuenue cOopy aanubix, ux oyenku | 2.2 B okrabpe/noabpe 1996 Gyaer 2.2 PekomeHAALMHM MOCAE MPOBEACHU
u PMS/BMS nporpamse. nposeaeHo obyyenue no seem obyuenus B oktabpe/Hosbpe 1996
. acreKkTam HacTOAIYEro MpoeKTa
TPACEKA
2.3 Passutue nepcoHasa 2.3 Ouyenka nocae nposeaenus obyuenns | 2.3 raxe xak u 8 2.2
B okTAGpe/Hosbpe.
3. Texuuueckue 3.1 Tloayuenue B pacnopsxenue 3.1  Tlomemenuu ASEPABTOIOOA 3.1 cooTBeTcTR.
CTPYKTYPbi nomemwenus aan rpynnsi PMS/BMS
3.2 KomnbioTepHoe u MporpammHoe 3.2 BblA0 ¢ HACTOAIMUM MPOEKTOM 3.2 COOTBETCTE.
obecneyenue PMS/ BMS AOCTaBACHO
3.3 Tpaucniopr aas noaessix paGor u 3.3 Maao aBromobuaeit B pacniopsixkenuu, | 3.3 TMocae Bbimoanenns nynkra 3.4
cbopa AaHHBIX HO B HACTOSIIJUM MOMEHT CUTyalyus pexomeHayercst K puHAHCUPOBAHUIO
MeHseTCcs
3.4 [Ilpubopm u obopysosanue aas 3.4 He umeercs B pacniopskeHun 3.4

obcAeAOBaH. AOPOT M MOKPHITHIA

(Toasko 1 komna. mpubopos / ocHany
Mo BCEMY MPOEKTY AAs 8 cTpaH)

Aocraska npubopor/obopysosanus 1o
OKOH4YaHuM MpeobpazoBaHui

TRACECA-PMS: 243-58821\PR-1R.DOC




25 KOCKS
INGENIEURE
Pernorn: Kankas
Crpana 2, I'pysua
TPEBOBAHWUA OLJEHKA PEKOMEHAALIUU
1.AAMUHUCTpaTUBHBIE 1.1 Pemenus aAMMHUCTpayUU AAS 1.1 TMoarsepxaeno Munucrepctsom no | 1.1 coorsercTs
CTPYKTYPbl sHeaperusi PMS/BMS akoHomuku u CAKABTOI3A
1.2 Onpeapeaenue OTBETCTBEHHDIX 1.2 Coopmuposana rpynna PMS/BMS B | 1.2 coorsercn
MHCTUTYTOR/yTpaBAeHuii loc konyepue CAKABTOI3A
1.3 Opranusayus cTpykTypsi Aas cGopa 1.3 Bo Bpems BOiiHBI pa3pyuieHsi 1.3 CoOTBETCTB. HE MOAHOCTBIO
AQHHBIX U COAEPXKAHMS cymectsyiomyue 6aza AaHHbIX W yBEAUTEABHO PEKOMEHAYETCS TIpU
YEHTPAAN3OBAHHOM Ga3bl AAHHBIX OpraHM3aynoHHas cTpykrypa. B PeopraHu3ayuMu COBMECTHas
HacTOsILee BPeMS MPOBOAATCS TexHuyeckas pabora
HEKOTOphIE MEPOMpPOsATUA MO
npeobpa3zoBaH.
1.4 Tloayuenue GIOAKETHBIX CPEACTBA MM | 1.4 B pacniopsken. umeeTcs ouenb manas | 1.4 Takke kak u B 1.3
rpynnu PMS/BMS yacTh Gl0AXKeTa, 3aMAAHUP. YAYYILCH.
2.Tlepconaabusie 2.1 Tloayuenue B pacnopsxenue 2.1 PMS/BMS rpynnui ot 3 a0 5 2.1 cooTBeTcTB
CTPYKTYPSI KBAAMDUUMPOBAHHBIX CMELUAAMCTOB UHIKEHEePOB
2.2 OGyuenue cBopy aaunnix, ux oyenku | 2-2  [lposeseno obyuenue no scem 2.2 O6yueHue yCTAaHOBKM CUCTEMBI AAS
u PMS/BMS nporpamme. acnexTam B HacToAlEM MpoeKkTe cbopa AaHHBIX, coaeprkanus Ga3bl
TPACEKA AQHHBIX, OMTUMM3AL) MPOTPAMMbl U
COCTABACH PEKOMEHAALUM M0
COAECPXKAHUIO
2.3 Passutue nepcoHasa 2.3 He umeercs undopmayuu 2.3 PexomeHAyIOTCS AaabHeHLIMe
HabAloAeHUA
3. Texunueckue 3.1 Tloayyenue B pacnopsikenue 3.1 CAKABTOI3A nepeeaxaer B Apyroe | 3.1 coorsercTh
CTPYKTYPHI nometyerus aaa rpynnst PMS/BMS 3aanue, rae aas TPACEKA PMS/BMS
IMPEAYCMOTPEHO MOMeljeHuUe.
3.2 KommnbioTepHoe u MporpammHoe 3.2 Bbiro ¢ HACTOAIIUM MPOEKTOM 3.2 COOTBETCTR.
obecneyenue PMS/ BMS AOCTaBA€HO
3.3 Tpancropt Aas noaesbix pabor u 3.3  He umeercs aBromobuaeii B 3.3 TMocae BhMOAHEHUs myHKTa 3.4
cbopa AaHHbIX PAcIOpANKein PEKOMEHAYETC K QUHAHCUPOBAHMIO
3.4 Tlpubops u obopysoBaHue AAs 3.4 He umeercs B pacniopsi>xeHun 3.4 Aoctaska mpubopor/oBopyaosanus 1o

obcAeAOBaH. AOPOT M TMOKPBITHUM

(Toabko 1 komna. npubopos / ocHaly
o BCeMy MPoeKTy A § cTpa)

OKOHYaHUM MpeobpasoBaHuii.

TRACECA-PMS: 243-58821\PR-1R.DOC




26 KOCKS
INGENIEURE
Pernor: Kaskas
Crpana 3, Apmenun
TPEBOBAHUS OLJEHKA PEKOMEHAALINU
1.AAMUHUCTpaTUBHbIE 1.1 Pemenus aamunucTpaymu Aas 1.1 Tloarsepxaeno Munucrepcrsom 1.1 cooTBercTh
CTPYKTYPb sHeapenus PMS/BMS TpaHcnopra
1.2 OnpeapeaeHue OTBETCTBEHHBIX 1.2 Cywectsyer rpynna PMS/BMS s 1.2 cooTBercTB.
UHCTUTYTOR/ yripaBAeHU i APMAHCKOM AMpeKTOpaTe 1o
aBTOAOpOram
1.3  Opranusayms cTpykTypsi aas cGopa 1.3 Cywecrsyer yentpaausosantas 6asa | 1.3 coorsercts
ARHHBIX W COAEPXKAHUSA AQHHBIX ¥ cuctema cGopa AaGHHBIX
JEHTPaAM3OBAHHOM Ga3bi AAHHBIX
1.4 Tloayuenue Gioaxernnix cpeactsa aaa | 1.4 Bioaker umeercs B pacnopsmxenuu | 1.4 p yacTosimjee Bpemst COOTBETCTR
rpynmet PMS/BMS yepes apyrue nipoektsl Mirepruayuo
HAABHOTO PUHAHCUPORAHUS
2.Tlepconaaniibie 2.1 Tloayuenue B pacriopsikenue 2.1  PMS/BMS rpynnst ot 3 a0 5 2.1 cooTBeTcTs
CTPYKTYPbi KBaAM(UIMPOBAHHBIX CTICYUAAMCTOB MHIKEHEPOB
2.2 OGyuenue cbopy aaunpx, ux oyenku | 22 [lposeseno obyuenne no scem 2.2 PexomeHayetcs npvo,\x(eHG:e obyyenus
it PMS/BMS riporpamuie. acrneKkTam B HaCTOAIjeM MPoeKTe AAL YAYILLIEHUSA cUCTeMbl cBopa ARHHBIX
PR TPACEKA 1 coaepxkanus 6assl AQHHBIX,
ONTUMM3AL. MPOTPAMMbl U COCTABACHUE
PEKOMEHAAMI 110 COACPIKAHMIO.
2.3 PassuTue nepcoHasa 2.3 PaGoraer yeHTpaAn30BaHHAA CUCTEMA | 2.3 cOOTBETCTE..
3. Texuuueckue 3.1 Tloayuurs B pacnopsikeHue 3.1 Tlomemenun ApmsiHckoro 3.1 COOTBETCTE.
CTPYKTYPHI nomeyenus aas rpynnst PMS/BMS AMPEKTOpaTa aBTOAOpPOT
3.2 KomnsioTepHoe u nporpammHoe 3.2  DBbiA0 ¢ HACTOSAIYUM MPOEKTOM 3.2 COOTBETCTR
obecnieyernue PMS/ BMS AOCTaBAEHO
3.3 Tpaucnopr aas noaesbix pabor u 3.3  Asromobuau umeiorcs B 3.3 COOTBETCTE.
cbopa AaHHBIX pacnops>keHuu
3.4 Tlpubopsi n obopyaosakue AAs 3.4  [lpubops/ocHaiyeHus umerotes B 3.4 Aocraska npubopor/obopysoBanus Kak

obcAeAOBaH. AOPOT M MOKPHITUI

PACTIOpsAXKEHUH, HO HE BCE MOAXOAAT
AAl ucnoaszoauus PMS/BMS u

HCKO'IOPHC U3 HUX B HeonnAe’r BOP.
cocrosiiuu (Toabko 1 xomna.
npubopos / ocHaly no scemy
npoekTy a8 cTpan)

MOXKHO CKopee

TRACECA-PMS: 243-58821\PR-1R.DOC
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4.5 TabAauusl

BoinoAHeHHble B rocypapersax paboTbl Mo MpoekTy B KpaTKoi Gopme MPUBEAEHBI B
Tabanyax Huxke. Best pabora peaach B Buae obyueHust Ha MecTe, MapTHEPaMU COBMECTHO
co crneyuaauctamu KoHcyabTaHTa, M/MAM B BHMAE BBIMOAHEHWUSI OTACABHBIX 3aAaY,

CTaBUBLLUUXCSI TMTOCAEC IMTPOXOIKACHMSI OGy‘{CHMﬂ.

TRACECA-PMS: 243-58821\PR-1R.DOC
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INGENIEURE
OTYET BBIITOAHEHWMA ITO ITPOEKTY
Hassauue npoexra: TPACEKA IMpoext - Bueapenue cucremur | Homep mpoexra: TELREG 9305 Crpause FOxuunie pecriybauxu CHI u [pysus Qopma 2.2, Crp.: 1
YIIPaBACHURA AOPOKHBIMU TOKPHITHAMM.
TMaanossiis nepuoa : 07/96 - 09/96 Cocrasacno: 10/1996 Komcyastant Esporieiickoro corosa: KOCKS CONSULT GmbH
Coaeprkanue rpoekTa: BHeApeHUME CHCTEMBI YIIPABACHHA AOPOXKHBIMK NOKPLITHAMH W Moctamu ( PMS / BMS )
No | IMTPOBEAEHHBIE MEPOITPUATUA BPEMEHHbBIE OTPAHUYEHWUA 3ATPATBI
Pervon: Uenrpaabnan Asun (3a nepuoa ¢ wioas 1996 no cenrabps 1996) OBOPYAOBAHME
C'rpaual, V3bexucran Mecaym MEPCOHAA MEPCOHAA nu APYIOE
Koncyasraur EC Crpana naptiep MATEPUAABI
T 8 9 3amaan | Bunoan | 3anaanup | Bumoan | 3anaanup Buinoan 3amaanup | Bemoax
6. AIIB uamepenus+oyenka AI'B AIB
6.2 Uamepenuet ssoy aannux no AINB XX 1 Hea 1 Hea 1 Hea 1 Hea
6.3 AHAAM3 NOKPBITHI XX 0.5 Hea | 0.5 nea | 0.5 Hea 0.5 Hea
9. Tpancnoprusie pacxoany1AM)
9.3 Kaabkyaup. TpaHcnopTH. pacxoaos XX 1 nea I nea
10. | Obca. cocT mocTtonpea cranap.
10.1 | C6op aanmbix no mocram X 0.5 nea | 0.5 nea |1 nea 1 Hea O6opyaos ars
10.2 | Uncnekmuposatie MOCTOB X|X 0.5 sea | 0.5 nea | 3 mea 3 Hea TECTUP MOCTOB
10.3 Cocras. CYWJECTB CTAHARP MO MOCTaM X 0.5 Hea 0.5 nea | 1 Hea 1 Hea
11. | Crparerun COACPXKAHHA MOCTOB
11.1 | Oyexka cyuy METOAOB CoACPKaHus XX 1 Hea 1 mea 1 Hea 1 Hea
11.2 | Auckyc no sompocam coaepikanua X 0.5 Hea | 0.5 mea | 0.5 Hea 0.5 Hea
11.3 [ Oyenxa crous. copepi.+ pemonra X 0.5 Hea | 0.5 Hea | 0.5 mea 0.5 Hep
12. | Haaapka PMS + BMS
12.1 | Ycranoska cucremn X 0.5 Hea | 0.5 nea | 0.5 Hea 0.5 nea | PMS/BMS PMS/BMS
12.2 | Bsoa aanmbix 8 PMS/BMS X|X 1.5 nea | 1.5 nea | 1.5 nea 1.5 nea | mporp nporp
13. Moaeas ontumusayuu PMS/BMS XX 1 Hea 1 Hep 2 Hea 2 Hea
14. | O6yuenuet+Cemunapsr
14.3 | O6yuenuetcemunap PMS/BMS X|X 1 nea 1 nea 1 nea 1 Hea yuebH matep yuebH matep
144 [ Cemunap no TexHoA. COACP MOCTOB X 0.5 Hea | 0.5 nea | 0.5 Hea 0.5 mea
Beero 10.5 10.5 14.0 14.0




INGENIEURE
OTYET BBIITOAHEHMS 1O ITPOEKTY
Hassanue npoexra: TPACEKA TIMpoexT - Buegpenue cucremnt | Homep mpoexra: TELREG 9305 Crpanst: [Osxubie pecriybauxu CHI u [pysus ®opma 2.2, Crp.: 2
YIIPaBACHUA AOPOXKHBIMM MOKPHTUAMM.
Maanoseii nepuoy : 07/96 - 09/96 Cocrasaeno: 10/1996 Komncyasrant Esponeiickoro corosa: KOCKS CONSULT GmbH
CoaeprkaHue npoekTa: BHEAPEHME CHCTEMBI YIIPRBACHUA AOPOIKHBIMH NOKPHITHAMM ¥ MocTamu ( PMS / BMS )
No | TTPOBEAEHHbBIE MEPOITPUATUSA BPEMEHHBIE OTPAHUYEHUA 3ATPATHI
Pervon: LJenrpaabnas Asus (32 nepuoa ¢ mioan 1996 no cenrabps 1996) OBOPYAOBAHUE
Mecayn MEPCOHAA MEPCOHAA n APYTOE
Crpana 2, Kuprusus Koncyasraur EC Crpana naprhep MATEPUAABI
7 8 9 3armaan | Bumoan | 3armanup | Bemoan | 3amaanup Boimoax 3amaanup | Bumoax
23. | Tpaucnoprusie pacxoast (HAM)
23.3 | KaabkyAup. TPaHCTIOPTH. PacxoA0B XX 1 hea 1 Hea
24. 06¢cA. cocT MocTHOonpeA craiap.
24.1 | Cbop AaHHBIX MO MOCTaM X 0.5 nea | 0.5 nea | 1 mea 1 Hea Obopyaos ans
24.2 | MncnekTupoBaHue MOCTOB X 2 Hea 2 Hep 3 Hea 3 Hea TECTUP MOCTOB
243 | Cocras. cyiyects CTaHAAp 10 MOCTaM X 0.5 vea | 0.5 nea | 1 nea 1 Hea
25. | Crparerus COAEpXKanua MOCTOB
25.1 | OyeHka cyly MEMOAOB COACPIKAHMA X 1 Hea 1 Hea 1 Hea 1 Hea
25.2 | AMcKyc 10 BOITPOCAM COACPAKAHMA X 0.5 nea | 0.5 nea | 0.5 Hea 0.5 Hea
253 OyeHKa CTOMM. COACPIK. T PeMOHTA X 0.5 nea | 0.5 nea | 0.5 Hea 0.5 Hea
26. Haaaaxka PMS + BMS
26.1 | YcraHoBka cuctembl X 0.5 Hea | 0.5 Hea | 0.5 Hea 0.5 nes | PMS/BMS PMS/BMS
26.2 | Bsoa aanusix B PMS/BMS XX 1.5 nea | 1.5 nea | 1.5 Hea 1.5 Hes | nporp nporp
27. | Moaeas ontumusayun PMS XX X 1 Hea 1 Hea 2 Hea 2 Hea
28. | Obyuenunet Cemunapnr
28.2 | Cemun no aop 6eson u rmpoexTHpoB X | 0.2 nea | 0.2 nea [ 0.2 Hea 0.2 nep | yuebn marep yuebH matep
28.3 | Obyuenuetcemunap PMS/BMS XX 1 Hea 1 Hea 1 Hea 1 Hea y4ebH martep yuebH matep
284 | Cemunap no TEXHOA. COACPIK MOCT X 0.5 nea | 0.5 nea | 0.5 Hea 0.5 Hea
Bcero 10.7 10.7 12.7 12.7
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INGENIEURE
OTYET BBIITOAHEHMA ITO ITPOEKTY
Hassanue npoexta: TPACEKA [Mpoekt = Breapenue cucremur | Homep npoekra: TELREG 9305 Crpanst: [Oxuste pecrybauxu CHI u [pysus Qopma 2.2, Crp.: 3
YIIPAaBACHWA AOPOYKHBIMU MOKPHITHAMM.
TMaanoswiit nepuoy : 07/96 - 09/96 Cocrasaeno: 10/1996 Koncyasrant Esponeiickoro corosa: KOCKS CONSULT GmbH
Coaepskanue nmpoekTa: BHEAPCHME CHCTEMBI YIIPABACHHA AOPOXKHBIMH NMOKPHITHAMK M Mocramu ( PMS / BMS )
No | MTPOBEAEHHBIE MEPOTTPAATUA BPEMEHHbBIE OTPAHUYEHUA 3ATPATBI
Pervon: Lenrpasbnan Asus (3a nepuoa ¢ mioan 1996 no cenrabps 1996) OBOPYAOBAHUE
Mecsays MEPCOHAA MEPCOHAA u APYTOE
Crpana 3, Kasaxcrau Koncyasraur EC Crpana napriep MATEPUAABI
7 8 9 3araan | Bomoan | 3armauup | Bumoan | 3amaamup Bairoan 3armaanup | Bommoax
32. | Obcaea cocr Aooportonpes CTasp Toauxomep Toauxomep
32.1 [ Onpeaeacn Hepost.+obBcaes coct XXX 1.5 vea | 1.5 nea | 1.5 Hea 1.5 Hea | u3mep AucT asTo | U3MEP AMCT aBTO
322 | Pacem cywjects cTama mpoekTHP. X 0.5 nea | 0.5 nep | - 0.5 Hea Mepaun
36. | Aoporu+3kcnayar. pacxoAbt
36.1 OyeHKa CTOMMOCTE COACPIKAH. X 0.2 Hea | 0.2 Hea | 1 Hea 1 Hea
37. | Tpaucnoprusie pacxoasyl1AM)
37.3 | Kaabkyaup. TPaHCTIOpTH. Pacxoaos XX 1.5 nea | 1.5 nea
38. | Obca. cocT MocTHONPeEA CTaHAP.
38.1 | Cbop aaHHBIX MO MOCTam X 0.5 vea | 0.5 nes | 1 nea 1 Hea O6opyaos Ars
38.2 | UncnexTuposaxue MocTos X X| 2 Hep 2 Hep 3 Hea 3 Hep TECTUP MOCTOB
38.3 [ Cocras. cywects cranaap no mocram X] 0.5 nea [ 0.5 Hea | 1 nen 1 Hea
39. | Crparerus COACPXRKAHHA MOCTOB
39.1 | Paccm cymyects METOAOB COACPIKaH X 1 nea 1 Hep 1 Hep 1 Hea
39.2 | Auckyc rno Borpocam coaeprKaHus X| 0.5 nea | 0.5 nea | 0.5 nea 0.5 Hep
39.3 | Oyenxa croum. coaeps.t pemonta X| 0.5 nea | 0.5 nea | 0.5 mep 0.5 Hea
40. | Haaapxa PMS + BMS
40.1 | YcraHoBka cuctemsl X 0.5 nea | 0.5 nea | 0.5 Hea 0.5 nep | PMS/BMS PMS/BMS
40.2 | Beoa aanubix 8 PMS/BMS XX 1.5 nea | 1.5 nea | 1.5 nea 1.5 nea | mporp nporp
41. | Moaeas onTUMH3ALHK X 1 Hea 1 Hep 2 Hea 2 Hea
42. | ObyuenuetCemuuapnr
42.2 | Cemunap no 6€30MacTHOCTH ABWK. X 0.2 Hep | 0.2 nea | 0.2 nep 0.2 Hep | yuebu matep yuebH matep
42.3 | Obyuenuct cemunap PMS/BMS X X 1 Hep 1 Hep 1 Hea 1 Hep
424 CCMWP 10 TEXHOA. COACPIK MOCT X 0.5 HEp 0.5 HEp 0-5 HEp 0.5 HCA
Beero 13.4 13.4 15.2 15.7




31 KOCKS
INGENIEURE
OTYET BBIITOAHEHWMA ITO ITPOEKTY
Hassanue npoexta: TPACEKA lMpoext - Bueapenue cucremst | Homep npoexra: TELREG 9305 Crpaust Oxunie pecriybauxu CHI u ['pysua Dopma 2.2, Crp.: 4
YITPaBACHUA AOPOXKHBIMMU MOKPHTHAMM.
TMaanoswiit nepuoa : 07/96 - 09/96 Cocrasaeno: 10/1996 Komcyastant Esponeiickoro coiosa: KOCKS CONSULT GmbH
Coaeprkanue npoekTa: BHEAPEHME CHCTEMBI YIIPABACHHA AOPOJKHBIMH NOKPHITHAMU  MocTamu ( PMS / BMS )
No | MTPOBEAEHHBIE MEPOITPUATUA BPEMEHHbIE OTPAHUYEHMA 3ATPATDI
Pervon LJenrpasbnas Asus (3a nepuoa ¢ woan 1996 no cenrabps 1996) OBOPYAOBAHUE
Mecsyn MEPCOHAA MEPCOHAA 7] APYTOE
Crpama 4, TyprkMeHuCTaH Koncyasraur EC Crpana naptiep MATEPAAADI
7 8 9 3amaan | Bumoan | 3armaanup | Bemoan | 3anaanmp Beimoan 3anaanup | Beinoan
43. | Berpeua o3HakomaeHue X 0.5 sea | 0.5 nea
Crpana 5, TapAKuKHCTaH
44. | Berpeda o3HaKomaeHbe X 1 mea 1 Hea
Pernon Karkas
Crpana 1, Asepbaiiaxan
75. | Uccaea Tpancn norokatoyenka
75.2 | Tpaxcn notok+usmepen oces Harp XXX 0.5 nea | 1.0 ea | 1 nea 1 Hea Onpea oces Harp | Oripea oces Harp
75.3 | IporHo3 TpaHcnopTH ABMKCHWA XXX 1.5 nea | 1.0 nea
76. | AIIB uamepenua+oyenka
76.1 | Bubop oraeasn yuact sopor X 0.5 Hea | 0.5 nea | 0.5 Hea 0.5 nea | AIB AIB
76.2 | Namepenuct ssoa aanmnix no AIB XXX 1 Hea 1 Hea 1 Hea 1 Hea
76.3 | AHaau3 nokpuTWit X 0.5 nea | 0.5 nea | 0.5 nea 0.5 Hea
77. | Crparerua coAcpRaHUA
77.1 | Cocras cymject meporp o coAcpaH X 0.5 nea | 0.5 nea | 0.5 nea 0.5 Hea
77.2 | Ipearox Mo cTpaTer coAcpKaHua X 0.5 nea | 0.5 nea | 0.5 Hep 0.5 nea
79. | Tpaucnopr pacxoast (HDM)
79.1 | Kaaceudpuxay asromob aas HDM X 0.5 Hea | 0.5 nea | 1 nes 1 Hea
79.2 | Oxonomt PuHAHCOB CTOMUM MO TPaHC XXX 1.5 Hea | 1.5 nea | 2 Hea 2 Hep
79.3 | KaAbKyA TPaHCTIOPT PacxoAos X 0.2 nep | 0.2 nea
Beero 8.2 8.2 7.0 7.0
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OTYET BBIITOAHEHWA ITO ITPOEKTY

KOCKS
INGENIEURE

Haasauue npoexra: TPACEKA lMpoexT - Bueapenue cucremst
YIIPaBACHUA AOPOKHBIMM TMOKPHTHUAMM.

Homep npoexta: TELREG 9305

Crpanst HOxnsie pecriybauxu CHI u I'pysus

Qopma 2.2, Crp.: §

Maanosuiit nepuog : 07/96 - 09/96

Cocrasaeno: 10/1996

Koncyastant Esponeiickoro coiosa: KOCKS CONSULT GmbH

CoaepKatue 1mpoekTa: BHEAPEHME CHCTEMBI YTIPARBACHHA AOPOXKHBIMK NOKPLITHAMKM ¥ MocTamu ( PMS / BMS )

No | MPOBEAEHHBIE MEPOTTPUATUSA BPEMEHHbBIE OTPAHUYEHUA 3ATPATDBI
Pernon Kaskas (3a nepuoa ¢ wioan 1996 no cenrabps 1996) OBOPYAOBAHME
Mecayn MEPCOHAA MEPCOHAA APYIOE
Crpana 2, I'pysus Koncyasraur EC Crpana naptHep MATEPUAADI
7 8 9 3amman | Bunoan | 3armanup | Bemoan | 3anaauup Buinoan 3anaarup | Bumoan
86. | Crparerma cbop AaHHbIX
86.1 | Moaror mect akcnepr, Giopo X 0.5 nea | 0.5 mea
86.2 | O6paborka cymy. 6asuca aammbIx XX|X 1 Hea 1 Hea 2 Hea 2 Hea
87. PacnoAoxenue AOPOXKIIOH CeTH X 0.5 vea | 0.5 nea | 0.5 Hea 0.5 Hea
88. | Obcaea cocr soportonpea crana Toauxomep Toauxomep
88.1 Onpeaea Heposi.+ 0Bcaca cocToAH XXXXX|XX 4 Heas 4 Hea 4 Hea 4 Hea M3MEP AMCT aBTO | M3MEP AWCT 2BTO
88.2 | Paccm cymjecTs cTaHAapT MPOEKTHP XX 1 Hea 1 mea -- 1 Hea Mepaun
89. | Uccaea Tpancn norokatoyenka
89.1 | AnHaau3 cyny AaH Mo TPaHCI MOTOKY XX|X 1 Hea 1 mea 2 Hea 2 Hea
89.2 | Tpaxcn norok+u3mepeH oces arpys X 0.5 nea | 0.5 nea | 1 nea 1 Hey Orpea oces Harp | Ornpea oces Harp
89.3 | INporHo3 TPaHCNOPTH ABMKCHUA X X X| 1.5 nea | 1.5 nea
90. | AIIB uamepenus+oyenka AIB Al'B
90.1 | BuBop Twrmumbix yu-KkoB AOpOr XX 0.5 nea | 0.5 nea | 0.5 Hea 0.5 nea
90.2 | UamepenuetsBoa aanusix noAllB XXX 1 Hea 1 Hea 1 Hea 1 Hea
90.3 | Axaau3 noxpuTuit XX 0.5 nea | 0.5 nea | 0.5 nea 0.5 Hea
91. | Crparerua copepxauun
91.1 | Cocras cywy meponp no coaepxaH XX 0.5 nea | 0.5 nea | 0.5 nea 0.5 Hea
91.2 | IMpeanosk. no crpateruu coaepKa XX 0.5 nea | 0.5 vea | 0.5 nea 0.5 nHea
92. | Aoporu+akcnayaraly pacxoAbl
92.1 | Oyerka CTOMMOCTEN COACPIKAHUA X 0.2 wea | 0.2 Hea | 1 nea 1 Hea
93. | Tpaucnopr pacxoast (HDM)
93.1 | Kaaceuduxay asromob aas HDM X 0.5 Hep | 0.5 nea | 1 nea 1 Hea
93.2 | OxoHomt PUHAHCOB CTOMUM MO TPAHC D @ ¢ 1.5 nea | 1.5 vea | 2 mea 2 Hea
93.3 | KaAbKyA TPaHCIIOPT PAacXoAOB XX 1 Hea 1 Hep
Bcero 16.2 16.2 16.5 17.5
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INGENIEURE
OTYET BBIITOAHEHMUA ITO ITPOEKTY
Haasarnue mpoexra: TPACEKA IMpoexT - Breaperme cucremsr | Homep mpoexra: TELREG 9305 Crpanst [Oxuste pecrybauku CHI u ['pysus Dopma 2.2, Crp.: 6
YTIPABACHUA AOPOKHBIMU MOKPHITHAMM.
TMaanosurii nepuoy : 07/96 - 09/96 Cocrasaeno: 10/1996 Komcyasrant Esponeiickoro cotosa: KOCKS CONSULT GmbH
Coaepskanue mpoekTa: BHEAPEHHE CHCTEMBI YIIPABACHHUA AOPOKHBIMHK NOKPHITHAMK W MocTamu ( PMS / BMS )
No | MPOBEAEHHBIE MEPOTTPUATUA BPEMEHHbBIE OTPAHUYEHUA 3ATPATHI
Pernon Kaskas (32 nepuoa ¢ woas 1996 no cenrabps 1996) TIEPCOHAA TIEPCOHAA OBOPYAOBAHME 1 APYTOE
C'rpam 3, ApMem Mecayn Koncyasranr EC Crpann napriepa MATEPUAADI
7 8 9 IMaan | Bunoan [Maan Buinoan IMaan Brimoax [Maan Buinoan
99. | Berpeua osnakoMaenue XX 1 nea 1 Hea
100. | Crparerus cbop AanubIx
1001 | Moaror mect akenepr, Biopo X 0.5 nea | 0.5 mea
100.2 | O6paBorka cyny. Gasuca aammbix XX 1 Hea 1 men |2 mes 2 Hea
101. | PacnoAokenue AOPOKHOM CeTH X 0.5 Hea | 0.5 nea | 0.5 mea 0.5 Hea
102. | Obcaea cocr asoportonpea craua TOAYKOMEP TOAYKOMEP
1021 | Opeaea Heporit obeaea coctosn XXX |2nea 2 Hea 1 Hea 1 Hea M3IMEDP AMCTaH, U3MEP AMCTAH,
asTomob asTo Mepann
103. | Uccaea Tpaucn norokatoijenka
103.1 | AHaau3 cyly AaH 110 TPaHCN MOTOKY XX 1 Hea 1 Hea 2 Hep 2 Hep
103.2 | Tpamcn norok+uamepen oces Harp X| 0.5 nea | 0.5 nea | 1 nea 1 Hea orpeA Ocen oIpeA Oces
1033 | MMporxo3 TpaHCNOPTH ABILKEHWA X 1.5 wea | 0.5 nea Harpysku HarpysKu
104. | AIIB uamepenuat+oyenxa AIB AlB
104.1 BuBOp TWITHMHBIX y¥-KOB AOPOT X 0.5 nea | 0.5 Hea | 0.5 nHea 0.5 nea | Kommsiorep Komsiorep
104.2 | Namepeructssoa Aarnbix noAlB X XX 1 mea 1 nea 1 nea 1 mea MPMHTEP € KOMIT | MPUHTEP ¢ KOMIT
104.3 | AHaau3 nokparTvii X| 0.5 ea | 0.5 nea | 0.5 wea 1 Hea
105. | Crparerus copepxanus
105.1 | Cocras cyny meporp ro coaepKaH X 0.5 nea | 0.5 nea | 0.5 mea 1 Hep
Beero 10.5 9.5 9.0 10.0
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INGENIEURE

ITpoekT: BHeApeHUE CHCTEMNB YTIPABACHMA AOPOXKHAIM MOKPHTHEM

Tpoext Homep : TELREG 9305

Crpanse [Oxusie pecriybanku CHI u pyaus

| ®opma 2.3 Crp: 1

TMaanossria nepuoa : 07/1996 - 09/1996

Cocrasaen : 10/1996

Komncyasrant Esponeiickoro coiosa : KOCKS CONSULT GMBH, Kobaeny / l'epmanms

Coaepkanue npoekta: BHeApeHHE CHCTEMBE YIIPRBACHHA AOPOXKHBIMH NOKPLITHAMM ¥ MocTamu ( PMS / BMS )

PECYPCbI / 3ATPATDI BCEFO 3ATTAAHMPOBAHO | HA MEPMOA SAMAAHMPOB | 3A MEPMOA BHIMOAHEHO | BCETO BBIMOAHEHO OCTATOK
IMEPCOHAA
Vnpasasiouyuii mpoexTom 20 4ea-aHeit 5 dea-aHei SueA-AHel 15 qea-aHei 5 qea~AHeit

Pykosoaureas rpyrum
(Uenrpaashas Asua u Kaskas)

10.18 yea-mec.

4.00 yea-mec.

4.00 gea-mec.

(BKA. AOTIOAHMT. FpyTUTY)

10.00 yea~mec.

0.18 yea-mec.

DKOHOMMCT NO TPAHCNOPTY

8.00 der-mec.

3.00 yea~mec.

3.00 wea-mec.

6.50 yea~mec.

1.50 yea-mec.

UHKeHep TPRHCMOPTHUK

15 wea-anen

10 qea-aneit

10 yea-amen

10 yea-aneit

5 qea-amein

AIB u (PMS/BMS) cneyuaauct

9.82 yea~mec.
(7.27 mec. + 56

4.00 yea-mec.
AHeit)

4.00 yea~mec.

8.00 qea~mec.

1.82 yea-mec

Uizkenep KoopauxaTop

10.18 yea-mec

3.50 yea~mec.

3.80 yea-mec.

7,30 yea-mec.

2,88 yea-mec.

MOCTam

MHikeHep MO KOHCTPYKUMAM WM CHELMAAMCT 11O

12.00 man-months

(10.18 mec. + 40 aneir)

4.00 yea-mec.

3.5 yea~mec.

3,50 qea-mec.

8,50 uea~mec.
(10.18 mom. + 40 aneit)

Cneymaauct no achaasty 24 yea-AHeit 12 yea-aHen 24 yea-aHeit 40 yea-anehn 0 yea-aHel
PMS/BMS lMoaaepikKa crieyuaancros raasH. 6iopo 24 4yea-amei 8 yea-amedt 8 uea-aneii 20uea~AHel 4 yea-AHen
PMS/BMS Tporpammuct 88 wea-amenn 33 wea-ameil 88 wea-aneit 33 wea-aneit 0
50.18 yea-mec. u 18,50 wea-smec. u 18.30 yea-mec. u 35.30 yea~mec. u 14.88 wea~mec. u

Wroro 156 yea-ameit 68 yea-AHeil 80 uea~aneir 173 yea-aHei 14 qea-aneit
OBOPYAOBAHUE U MATEPUAADI

Qenuxe AIB 1 1 1 1 0
| Ccrema ompeaeAcHUA OCEBOT HArPY3Ku 1 1 1 1 0
Toauxomep 1 1 2 Z 0
Onpeaeauteas AMCTAHLMH 1 1 2 Z 0

[TepcoH. KOMITHIOTED BKAIOMAS KOMITACKT, 4acTH 8 3 3 6 2
Aa3epHuIit MPMHTED BKAIOYAS KOMITACKT. 4acTu 8 3 3 6 2

Mporp. obecnesetue, Windows 95 8 3 3 6 2

IMporp. obecnicsenue, RoSy - PMS/BMS* 8 3 3 3 5

36 16 18 27 11

Uroro

APYTUE 3ATPATHI

MERLIN - - 1 1 0
O60pyAOBaHUE AAS TECTUPOBAHUS MOCTOB - - 1 xomma 1 xoMIA. 0

Wroro = - 1 1 0

BCEIO
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OTYET 11O COCTOSAHMIO BBITTIOAHEHM

INGENIEURE

Ha3ssanue npoexra: TPACEKA TMpoexr = BHeapenue cucremnt
YITPABACHUS AOPOMKHBIMMU TTOKPBITHAMM.

Mpoext Homep: TELREG 9305

Crpanst HOxmnsie pecrrybauku CHI u pyaus

Qopma 2.4, Crp.: 1

Cocrasaen: 10/1996

Koncyasrant Esponeiickoro coiosa: KOCKS CONSULT GMBH, Kobaeny / l'epmanus

Mposeaennie paborst

OTKAOHEHUE B MAaHe

I PUiMHbl OTKAOHCHUA

[Mpumeyanus AAf orpaHudcHUi U

+ wan - % MPEATIOAOKEHMI
Pernor: LJenrpaannasn Asmus
Crpana 1, V3bexucran
OGcaep0BaHUME COCTOSIHUS MOKPbITUIM - 30% Aoporn B 10>KHOM YacTU cTpaHbl GyAyT

Oyenka TPaHCMOPTHOTO MNOTOKA

DKOHOMMY. OIEeHKa U TPAHCIIOPT. PACXOABI
OGcaeroBaHUE COCTOSHUS MOCTOB
Yerauonka u Hasaska PMS + BMS
PexomeHAalMU MO YAYULICHUIO
OGyuenne 1 cemmuHapbl
AocTaBka  KOMMBIOTEPOB |
obecneyenus no PMS + BMS

NpPOrpamHoro

Crpana 2, Kupruscran

OGcaepoBaHme COCTOAHUS MOKPHITUSA
Oyenka TPaHCMOPTHOTO MOTOKA

DKOHOMMY. OLJEHKA U TPAHCTIOPT. PACXOAbI
O6caepoBaHme COCTOAHUA MOCTOB
Vcranoska u Haaaaka PMS + BMS
PexomeHpaluu Mo yAyyIIeHUIO
Ob6yuenue u cemMuHaph!
AocTaBka  KOMMBIOTEPOB U
obecneyenus no PMS + BMS

MPOrpamMHOIo

Buinoauenio
B coorsercTBumn ¢ npoekrom

Boinoaneno
Brinoaneno
B coorsercTBumM ¢ npoekTom
B coorBercTBUMM ¢ npoekTOM
Boinoaneno

Boinoaneno
Boinoaneno
B cootBercTBUM ¢ mpoekTOM

Boinoaneno
Beinoaneno

B coorBercTBuM ¢ mpoekTOM
Brinoaneno
Boinoaneno

obcaesosann 10/1996
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OTYET IO COCTOAHWUIO BBITTOAHEHWS

Hassanue npoexra: TPACEKA IMpoekT - Breaperue cucremnt
YITPABACHUA AOPOKHBIMM MOKPHTUAMMN.

TMpoexT Homep: TELREG 9305

Crpaust: [Oxunie pecriybanku CHI w Ipysus

Dopma 2.4, Crp.: 2

Cocrasaen: 10/1996

Komncyasranr Esponeiickoro coiosa: KOCKS CONSULT GMBH, Kobaeny / lepmarua

[Mposeactnie paboru

OTKAOHEHME B MAaHE

IMpuaunn oTKAOHEHUA

ﬁpuue-nuul AASL OrPaHUYCHUA U

+ wam - % ITPEATIOAOKEH M
Pernmon: LJenrpassnas Asua
Crpana 3, KABAXCTAH
OG6caepoBaHMe COCTOSHUA MOKPHITHI Brinoaneno

Oyenka TPaHCMOPTHOIO MOTOKA

DKOHOMMY. OIJEHKA U TPAHCTIOPT. PACXOAbI
OGcaepoBaHUE COCTOSIHUS MOCTOB

Vcranoska u Haaapaka PMS + BMS
PekomeHAaMM MO YAYYIICHUIO

OGyuerine u cemuHapsl

AoctaBka  KOMMBIOTEPOB W MPOrPamHOrO
obecnevenus no PMS + BMS

Crpana 4, TypkmeHucran

OG6caeaoBaHME COCTOAHUA MOKPHITUSA
OyeHka TPaHCMOPTHOIO MOTOKA

DKOHOMMY. OLEHKA U TPAHCTIOPT. PACXOABI
O6caepoBaHMe COCTOAHUA MOCTOB

Vcranoska u Haaaaka PMS + BMS
PexomeHAaMMU MO yAYHLICHUIO

Ob6yuenue u cemuHapbl

AocTraBka  KOMMBIOTEPOB M MPOrPamMHOrO
obecneyenns no PMS + BMS

B cooTtsercTBUMU ¢ MpoekTOM
B coorsercTBMU ¢ npoekTOM
Beinoaneno
Beinoaneno
B coorpercTBun ¢ npoektom
Brinoaneno
Boinoaneno

B coorsercTBuM ¢ npoekTom
B coorsercTBuM ¢ npoekTOM
B coorBercTBuu ¢ npoekTom
B cooTBercTBUMM ¢ npoekTOM
B cooTsercTBuM ¢ npoekTom
B cooTBercTBUMU ¢ mpoekTOMm
B cooTBercTBUM ¢ mpoekTOM
B cooTBercTBum ¢ mpoekTom
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OTYET IO COCTOSIHUIO BBITTOAHEHUA

Hassanue npoexra: TPACEKA [Mpoext - Beapetue cucremnr
YTIPAaBACHUA AOPOXKHBIMU TTOKPHITHAMM.

TMpoexT Homep: TELREG 9305

Crpanst FOxunie pecriybauxu CHI u ['pyaus

®opma 2.4, Crp.: 3

Cocrasaen: 10/1996

Koscyasranr Esponeiickoro coioza: KOCKS CONSULT GMBH, Kobaetuy / Tepmarus

IMposeaetnie paboru

OrraoHeHUE B MaaHe
+ wau - %

[Mpuiunn oTKAOHEHUA

Ipumedanus Aas orpaHmdeHui u
TTPEATTOAOKEHMT

Pernox: LJenrpasasnan Asma
Crpana 5, Tapxurucran

OGcaepoBaHUe COCTOAHUS MOKPHITUIA

Ouyenka TPaHCMOPTHOIO MOTOKa

DKOHOMMY. OIJEHKA W TPAHCMOPT. PACXOAbI
O6GcaepOBaHUE COCTOAHUS MOCTOB

Ycranoska u Haaaaka PMS + BMS
PekomeHAayMU MO YAYMLIEHUIO

OGyuenue u cemuHaphl

AocTaBka  KOMIBIOTEPOB W MPOrpamHoOro
obecnieuenus no PMS + BMS

Pernon Kaskas
Crpamna 1, Azepbaiiaxan

OGcaepoBaHue COCTOAHUS MOKPHITUSA
OuyeHKa TPaHCTIOPTHOIO MOTOKA

DKOHOMMY. OUEHKA U TPAHCMOPT. PACXOAbI
ObcaepoBaHue COCTOAHUS MOCTOB

Yeranoska u Haaaaka PMS + BMS
PexomeHpaMM MO YAYYLIEHUIO

O6yuenue u cemuHaphl

AocTaBka  KOMMNbBIOTEPOB ¥ MPOrPamMHOro
obecneyenns no PMS + BMS

B coorsercTBuu ¢ npoekTom
B coorsercTBUM ¢ npoekTOMm
B cooTrsercTBuM ¢ npoekTom
B coorsercTBuMM ¢ mpoekTom
B coorsercTBuMU ¢ npoekTOM
B cooTsercTBMM ¢ npoekTOM
B coorsercTBuun ¢ npoekrom
B cooTsercTBuuM ¢ npoekToMm
Brinoaneno
Boinoaueno

B coorsercTBUM ¢ npoekTOm

B coorBetcTBUM ¢ npoekTOM
B coorBercTBUM ¢ mpoekTOM
B coorsercTBUM ¢ mpoekToM
B coorBercTBMM ¢ npoekTOM
B coorBercTBMM ¢ npoekTOM
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OTYET 110 COCTOAHUIO BBITTIOAHEHMA

KOCKS

INGENIEURE

Ha3ssanue npoexra: TPACEKA TMpoext = Breaperue cucremnt
YITPaBACHUA AOPOKHBIMU MOKPHITUAMM.

Mpoexr womep: TELREG 9305

Crpanst KOxnsie pecriybauku CHI u [pysus

Qopma 2.4, Crp.: 4

Cocrasaen: 10/1996

Koncyavranr Esponeiickoro colosa: KOCKS CONSULT GMBH, Kobaeny / Tepmanusa

[Mposeachbie pabornt

OTxAOHEHME B MAaHe
+ uau - %

TIpuams oTKAOHeHWA

ﬁpuuenmu AAS OTPAHWYCHUA U
TTPEATIOAOKECHM

Pernon: Kaskas
Crpana 2, I'pysus

OGcaepoBaHME COCTOAHMSA MOKPLITUM
Ouyenka TPaHCNOPTHOTO MOTOKA

DKOHOMUY. OLJEHKA U TPAHCMOPT. PACXOAbI
OGcaeroBaHUe COCTOAHUA MOCTOB

Vceranoska u Haaaaka PMS + BMS
PexomenAayum no yAydieHuio

O6yuenue u cemunaps

AocTaBka  KOMMbIOTEPOB Y MPOrPaAmMHOIO
obecneyenus no PMS + BMS

Crpana 3, Apmerwun

Ob6caeaoBaHme cOCTOAHUSA MOKPHITUSA
Oyenka TPaHCMOPTHOIO MOTOKA

DKOHOMMY. OLJEHKA U TPAHCTIOPT. PACXOAbI
OG6caepoBaHMue COCTOAHUA MOCTOB

VYcraHoBka u Haaaaka PMS + BMS
PexomeHAaMU MO YAYYIIEHUIO

Ob6yuenue u cemuHapsl

AocTaBka  KOMIMBIOTEPOB U MPOrPamMHOro
obecneyenus no PMS + BMS

Brinoaneno
Brinoaneno

B coorsercTBuu

B cooTsercTsun
B coorsercTBun
B coorsercTBMM
B coorsercTBun
B coorsercTBUMM

B cooTBercTBUM
B coorsercTBUM
B coorBercTBUM

B coorsercTBumn
B coorBercTBMM
B cooTBercTBUM
B coorsercTBUMM
B coorBercTBMMU

C

¢
C
C
C
C

O 006060 60600

MPOEKTOM

MPOEKTOM
NPOeKTOM
NpoeKTOM
MPOeKTOM
MPOEKTOM

MPOEKTOM
NPOeKTOM
MPOEKTOM
MPOEKTOM
MPOEKTOM
MPOEKTOM
MPOEKTOM
MPOEKTOM
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. ITAAHUPOBAH PABOTbI 110 TIIPOEK B M

OTYETHOM ITEPHUOAE

.1 3a 1M POBAHHASI HOCTD
B TeyeHMU AQHHOIO OTYETHHOIO NMEPUOAA KOHCYABTATUBHbBIE YCAYTM TMPEAOCTABASIAUCH
B 6 crpaHax-noayyareasix. B caeayiomjem oryerHom nepuope KoncyabrauT HauHer

paborats u B Typrmenucrane n Tapkuxkucrane

ByAyT NPOAOAXKEHBI M COOTBETCTBEHHO 3aBeplUeHbl ONUCaHHble paHee paborsl 1o
MPOBEACHMIO [IOACBBIX UCIBITAHUN U cOODY AAHHBIX MO AOPOram U aBTOMarUCTPAASIM,
FAQBHBIMM CTaThSIMU KOTOPBIX ByAyT:
- CEMMHAPBI MO O3HAKOMAECHUIO ¢ paboroii obopysoBaHMs
- cbop M OleHKa AQHHBIX O AOPOXKHOM IMOBEPXHOCTM W COCTOSIHUM AOPOXKHOM
OAEIKABI
- cbop u oljeHKa AAHHBIX O COCTOSIHUM MOCTOB

Kak yka3piBaaOCh 1I€CTh CTpPaH TOAYYMAM KOMIbIOTEpHOe obopyAoBaHue M TpH

CTpaHbl IIPOrpaMMHbIe cucTembl. B caepyiomjem oryeTHOM nepuoAe , BCE BOCEMb
CTPaH-TIOAYYATEAE! TOAY4AT KOMITBIOTEPHOE ObOpyAOBaHME, a TaKKe IPOrpamMmHYIO

cucremy RoSy-PMS/BMS.

B coorBercTBUMM C Bbillle OMUCAHHBIM, OYAET MPOAOAKEHO ODyyeHHe TaMm, rAe OHO elje He
3aBePLUEHO 10 CACAYIOIUM BOIPOCAM:

- UCMOAb3OBaHUe 0BOPYAOBAHMSI

- c6Op AaHHBIX O COCTOSIHUM AOPOT

MMOAI'OTOBKA 6a3bl AAHHBIX

C60p AaHHBIX ITO COCTOSIHUIO MOCTOR

ucrnoab3oBanue nporpamm PMS/BMS

Byaer npoaoaxatbesi pabora KorcyabranTta Has TPaHCIOPTHO-29KOHOMMYECKUMI 3aTPATAMM
M_PacXoAaMU Ha IKCIAYATAUUIO AOPOT B OTHOLIEHUM:

- c6op AaHHBIX (MHTEHCMBHOCTD ABMIKEHWUS, OCEBbIE HATPY3KH)
- OUJEeHKa POCTa ABUIKEHUS!
- pacyeT TPAHCIMOPTHBIX 3KCIIAYATAJUOHHBIX PACXOAOB

= PacxoAbl Ha 3KCIAyaTayuio Aopor

ByAYT MPOAOAYKEHBI CEMMHAPHI 1O GUTYMHO-CBSI3YIOIJUM MATEPUAAAM W CBSI3AHHOM C HUMMU
TEXHOAOTMHM, 2 TaKIKe IO acleKTaM AOPOXKHONM bezonmacHoCTH.

B Hosibpe 1996 roaa GyayT ocyujecTeaeHa O3HAKOMUTeAbHasl Moe3pka B 3anaanyio Espony

TRACECA-PMS: 243-58821\PR-1R.DOC
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5.2  Tabaunmr

B Tabauyax Huke oTpadkeHa paboTa, KOTOPYIO MPEANOAATAETCSI MPOBECTU B CACAYIOLJEM

OTYETHOM TMEPHUOAA B KAJKAOM M3 BOCBMU TOCYAAPCTB-TIOAYYATEACH TTOMOLJH.

TRACECA-PMS: 243-58821\PR-1R.DOC
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ITAAH MEPOTIPUATUI HA TTOCAEAVIOIMIA TTIEPUOA, (Pabouas mporpamma )

Haasanue npoexta: TPACEKA Tpoext - Bueapenue cucremnt
YTTPABACHUA AOPOYKHBIMM TIOKPHITUAMM

Mpoext Homep: TELREG 9305

Crpanse [Oxmnie pecriybauxkn CHI u [pyaus

Qopma 1.6,
Crp.: 1

Maanosuii nepuop: 10/1996 - 12/1996

Cocrasaen: 10/1996

Komcyasrant Esponefickoro coioza: KOCKS CONSULT GMBH, Kobaeryy / Fepmarnus

Coaepxanue mpoekTa: BHEAPEHUE CHCTEMBI YIIPABACHUA AOPOXKHBIMK nOKpsrTHAMKM ( PMS / BMS )

No MEPOIPUATUSA BPEMEHHbIE OTPAHUYEHUA 3ATPATHI
Pervon Lenrpasbnan Asus MEPCOHAA OBOPYAOBAHME APYTOE
1996 Mecayn n
MATEPUAADI
Crpana 1, V3bexncran 10 11 12 Koucyasrant Crpana
EC naprHep
4. O6caea cocT Aoportonpea cranp
4.1 OnpeaeaeH Heposiutobeaes cocr X X 1 Hea 1 nea
14. O6yucnue u Cemunapsr
14.2 | Aoposks 6¢30MacTHOCTS M MPOEKTUPOBAHUE X 0.2 Hea 0.2 mea Vuebu matep
145 | Osnakomut noesaka X 1 Hea 1 Hea
Crpana 2, Kupruscrau
28. O6yuenue u Cemunapst
28.5 | O3xakomuT noe3aka X 1 Hea 1 Hea
Crpana 3, Kasaxcraun
42. Obyuenue u Cemunaper
42.5 | O3HakoMuT rnoe3aka X THea 1 Hea
4.2 Hea 4.2 Hea

INGENIEURE
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ITAAH MEPOITPUATUI HA TTOCAEAVIOIIUI ITEPHOA, (Pabouas nporpamma )

Ha3sanue npoexta: TPACEKA TIMpoexT - Bueapenue cucremn
YIPaBACHUA AOPOKHBIMM TOKPHTHAMM.

TpoekT Homep: TELREG 9305

Crpanse Oxnnie pecrrybauku CHI u I'pysus

Dopma 1.6,
Crp.: 2

Maanoswii nepuoy: 10/1996 - 12/1996

Cocrasaex: 10/1996

Koncyasranr Esponefickoro coiosa: KOCKS CONSULT GMBH, KobacHy / lepmanus

Coacpanue nmpoekTa: BueApenue cucremst ynpasacHus AOpoxusimu nokperruamu ( PMS / BMS )

No MEPOIMPUATUSA BPEMEHHbIE OTPAHUYEHWUA 3ATPATHI
Pernon Llenrpassnas Asmn MEPCOHAA OBOPYAOBAHUE APYTOE
1996 Mecayn n
MATEPUAADI
Crpaua 4, TypKMEHHUCTAH 10 11 12 KoncyasranT Crpana
EC napriep
44. Crparerua cbop Aaunsix XX 1.5 Hea 2 Hea
45. PacnoAoKeHHE AOPOXKIIONH CCTH X 0.5 mHea 0.5 mea
46. Ob6caea cocr poportonpep craup XX XX 4 Hea 3 mea Toauxomep Mepaun
Mamep aucrany
47. Obcacas Tpancn norokatoycnuka X|XX 3 nep 3 mea M3M OCeB Harpys
48. ATIIB uamepenuatoyenxa X X 2 Hea 2 uea ATI'B, rpusrep
KOMITHIOTEP
49. Crparerus coAep)auus X 1 Hea 1 Hea
50. Aoporu+akcnayaray pacxoAst X 1 Hea 1 Hea
51. Tpaucnopru pacxoast (HDM) X|XX 3 Hea 3 mea
52. Obcaea cocr mocTtonpea cranp XX | X 3 mHea 3 Hea
53. Crparerus COACPXAHUA MOCTOB XX 2 Hea 2 Hep
54. Haaapxka PMS + BMS XX 2 Hep 2 Hep PMS/BMS riporpam
55. MoACAS ONITHMH3AUHHK X| X 1 Hea 2 Hea
56. Obyuenuetcemunapst X X|XX 3 Hea 3 Hea yieb marep
27 Hea 27.5 Hep

INGENIEURE
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MAAH MEPOITPMSATMUM HA ITOCAEAVIOIJMIA TIEPUOA, (Pabouan mporpamma )

Haasanue npoexta: TPACEKA TIpoekt ~ Bueapenue cuctemsl
YITPABACHUSA AOPOKHBIMU TIOKPHITUAMM.

Mpoext Homep: TELREG 9305

Crpaune FOxunie pecriybauku CHI™ u ['pysus

Dopma 1.6,
Crp.: 3

Maanoswii nepuoy: 10/1996 - 12/1996

Cocrasaen: 10/1996

Koncyasrant Esponeiickoro cotosa: KOCKS CONSULT GMBH, Kobaeryy / Tepmarus

Coaepxanue npoekta: BHeapenue cucremsr ynpasaenus AOpoxusimu nokperruamu ( PMS / BMS )

No MEPOITPUATUA BPEMEHHBIE OTPAHMUYEHUA 3ATPATHI
Pernon lJenrpassnas Asua TEPCOHAA OBOPY AOBAHUE APYTOE
1996 Mecayn n
MATEPUAABI
C'rpa"a 5, TaAKUKHUCTAH 10 11 12 Koncyavraur Crpana
EC rapriep

58. Crpaterus c6op AQHHBIX XX 1.5 Hea 2 nea

59. PacroaokeHue AOPOKHON ceTh X 0.5 nea 0.5 nea

60. OBcaca COCT AOpOrtorpeA CTaHA X XXX 4 Hea 3 nea Toaukom Mepaus
M3MEP AMCTaHY

61. O6cacaoB TpaKcn noTokat oyenka XX X 3 Hea 3 Hea H3MEP OCeB Harp

62. AINB uameperwnt oyenxa XX 2 Hea 2 Hea AI'B, mpunrep,
KOMITHIOTEP

63. Crparerus coaepKaHus X I Hea 1 mea

64. Aoporu-taKcrayataly pacxoast X X 1 Hea 1 nea

65. Tpancnopri pacxoast (HDM) XX X 3 Hea 3 mea

66. OBcaes cocT mocToBOMpeA CTaHA XX X 3 Hea 3 mea

67. CrpaTerus coACPIKaHUA MOCTOB X X 2 Hea 2 Hea

68. Haaaaka PMS + BMS XX 2 Hea 2 Hea PMS/BMS niporp

69. Moaeas omrrumusaLmu X 1 Hea 2 Hea

70. Obyuenuet cemuHaps XX X X 3 mep 3 nHea yuebH matep

Beero 27 uea 28.5 nea

INGENIEURE
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IAAH MEPOITPMSATUI HA ITOCAEAVIOIJMIA IIEPUOA, (Pabouas mporpamma )

Hassanue npoexta: TPACEKA IMpoekt - Bueapenue cucremn
YITPAaBACHUA AOPOIKHBIMM MOKPHTHAMM

Tlpoext Homep: TELREG 9305

Crpanst: FOxuue pecriybauxu CHI u [pyaus

Dopma
Crp.: 4

1.6,

Maanosuii nepuoa: 10/1996 - 12/1996

Cocrasaex: 10/1996

Koncyasrant Esponeiickoro corosa: KOCKS CONSULT GMBH, Kobaety / lepmarus

Coaepatue npoexta: BHEAPEHUME CHCTEMBI YIIPARBACHUA AOPOXKHBIMK NOKpbrTuamu ( PMS / BMS )

No MEPOIMPUATUSA BPEMEHHbBIE OTPAHUYEHUA 3ATPATHI

Pernon Kasxas MEPCOHAA OBOPYAOBAHUE APYTOE

1996 Mecaym n
MATEPUAABI
Crpaua 1 A.SCpGaﬁA)KaH 10 11 12 Koncyasraur Crpana
EC naprHep
78. Aoporutakcnayaraly pacxoast
78.1 | Oyenxa croumoctedt coaepxaHus X 0.2 nea 1 nea
80. O6caca cocr mocTtHonpea cranp
80.1 | C6op aanHbIX 1o mocTam X 0.5 Hea 1 wea
80.2 | UucnexTuposakue mocTos X|X 2 Hea 3 mea OCHAILeH AAS MPoBEp
80.3 | Cocras. cymjects cramaap no socram X 0.5 nea 1 Hea MocTos
81. Crparerua coaepXanua MoCToB
81.1 | Oyenka cyiyj METOAOB COACPIKAHMA X 1 mea 1 Hea
81.2 | AMcKyc no BOMpOCasm COACPKaHus X 0.5 Hea 0.5 Hea
81.3 | Oyenxa crous. coaeps.t pesonTa X 0.5 nea 0.5 Hea
82. Haaapka PMS + BMS PMS/BMS nporp
82.1 | Ycranoska cucremsi X 0.5 Hea 0.5 Hea
82.2 | Beoa aannmx 8 PMS/BMS X|X 1.5 Hea 1.5 Hea
83. MoaeAs onTHMH3RLUK X 1 Hea 2 Hea
84. ObyuenuetCemunaps yuebu matep
84.1 CeMuHap NO TEXHOA BUT.BAXK ITPOAYK X 1 Hea I nea
84.2 | Cemunap no AopoxH 6e30MocTH U MPOEKTUPOB X 0.2 nea 0.2 nea
84.3 | Obyuennetcemunap PMS/BMS XX 1 Hea 1 Hea
844 | Cemumap no TEXHOA COAEPXK MOCTOB X 0.5 Hea 0.5 nea
84.5 | Oanaxomur roe3axa X 1 Hep 1 Hea
Beero 11.9 nea 15.7 nea
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IIAAH MEPOTIPUSITUI HA TTOCAEAVIOIIMIA ITEPUOA, (Pabouas mporpamma )

Hassauue mpoexra: TPACEKA TpoexT - Breapenue cucremnl
YIIPABACHUA AOPOJKHBIMM TOKPHITHAMM.

Tpoext Homep: TELREG 9305

Crpann: HOxunie pecrrybauxu CHI u I'pyaus

Dopma 1.6,

Crp.: §

Maanoswii nepuoa: 10/1996 - 12/1996

Cocrasaen: 10/1996

Koncyasranr Esponeiickoro cotosa: KOCKS CONSULT GMBH, Kobaeny / Tepmarus

Coaeprkanue nmpoexta: Bueapenue cucremst ynpasaenus A0poxusimu nokperruamu ( PMS / BMS )

No MEPOTTPUATUA BPEMEHHbIE OTPAHUYEHWUA 3ATPATDBI
Pernon Kagkas MEPCOHAA OBOPYAOBAHME APYTOE
1996 Mecaym n
MATEPUAABI
C1'paua 2 I'py3nsa 10 11 12 Koncyavraur Crpana
EC naprHep
9. Obcaea cocr mocTtonpea craup X XX 3 mea 3 Hea
95. Crparerua coOACpX anuus MocTos XX 2 Hea 2 mea
96. Haaapka PMS + BMS PMS/BMS nporp
96.1 | Veranoska cuctembt X 0.5 nea 0.5 Hes
96.2 Bsoa aanubix 8 PMS/BMS XX X 1.5 Hea 1.5 Hea
97. MoaeAs onrrumH3aMK X X 1 nea 2 Hea
98. Obyucnuet Cemunapnr yuebH matep
98.1 | Cemmmap Texmoa GuT.BAK MPOAYKT X 1 Hea 1 Hea
98.2 | Cemunap no AopoxH 6e30MacTH 1 MPOCKTMPOB X 0.2 mep 0.2 Hea
98.3 | Obyuenuet cemunap PMS/BMS X X 1 Hea 1 mea
98.4 | Cemumap 1o TEXHOA. COAEPHK MOCT X 0.5 mea 0.5 Hea
98.5 | OsHakomuTeasH noe3ska X 1 Hea 1 Hea
Beero 11.7 wea 12.7 uea
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ITAAH MEPOITPUATUI HA TTIOCAEAVIOIJUI ITEPUOA, (Pabouas mporpamma )

Ha3ssanue npoexra: TPACEKA [MpoexT - Baeaperme cucremut
YITPABACHMA AOPOKHBIMM TIOKPHITHAMM.

MpoexT Homep: TELREG 9305

Crpanst: [Oxusie pecrybauxu CHI u I'pysus

Dopma 1.6,
Crp.: 6

Maanosniii nepuox: 10/1996 - 12/1996

Cocrasaen: 10/1996

Kowcyavrant Esponeiickoro corosa: KOCKS CONSULT GMBH, Kobaeny / Tepmarua

Coaepkanue mpoekTa: BHEAPEHUME CHCTEMBI YIIPABACHUA AOPOXKHBIMU nOKperTHamu ( PMS / BMS )

No MEPOIPUATUA BPEMEHHbBIE OTPAHUYEHUA 3ATPATDI

Pernon Kagskas MEPCOHAA OBOPYAOBAHUE APVYTOE

1996 Mecayn u
MATEPUAADI
C'rpaua 3, Apmeuml 10 11 12 Koncyasraur Crpana
EC naprHep
102. | O6caep coct Aoportonpea cranp
102.1 | Onpeaca Heposi.+ obcaea cocToan X 1 nea 1 nea
105. | Crparerus copacpxanus
105.2 | Mpearok. 1o crpaterny coaepikan X 0.5 nea 0.5 nea
106. | Aoporu+akcnayaraiy pacxoast
106.1 | Oyetika croumocTei cosepKaHus X 0.2 nea 1 Hea
107. | Tpaucnopr pacxoast (HHDM)
107.1 | Kaaceuduxay asromob aas HDM X 0.5 mea 1 Hea
107.2 | SxoHomt PuHaHCOB CTOMM 110 TPaHC X X 1.5 Hea 2 Hea
107.3 | Kaabkya TPaHCMOPT pacxoAos X 1 Hea
108. | Obcaea cocr mocTtHonpea cranp XX X 3 Hea 3 mea
109. | Crparerma coACpRaHHA MOCTOB X X 2 mea 2 Hea
110. | Haaapka PMS + BMS PMS/BMS mporp
110.1 | Veranoska cucremst X 0.5 Hea 0.5 Hea
110.2 | Bsoa aanumx 8 PMS/BMS X X 1.5 Hea 1.5 Hea
111. | Moaeas onTHMM3AYHH X|X 1 Hea 2 Hea
112. | O6yuenuet+Cemunapsr yuebH matep
1121 Cemunap TexHOA BUT.BAXK MPOAYKT X 1 nea 1 nea
112.2 | Cemunap no 6e30m AOPOKH ABHWKEH X 0.2 nea 0.2 Hep
112.3 | O6yueruetcemunap PMS/BMS X|X 1.5 Hep 1.5 nea
112.4 | Cemunap o Texson coaep MocT X 0.5 Hep 0.5 Hea
112.5 | Osnakomur noe3axa X 1 Hep 1 Hea
Beero 16.9 nea 18.7 nea

KoeKs <

INGENIEURE
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INGENIEURE

BUOIPADUS
IIpeararaemas AOASKHOCTH Cneyunaaucr no acdaarty
1. Qamuaus Uummepmann
A Ums Xanc Yabpux
3. Aata pokaeHus Cenra6ps 16, 1949
4. HaywonaasHocTs Hemely
5 ['paskaaHckuii cratyc XOAOCTOM
6. O6pazopanue
Muctutyr [oc uroKeHepHBIN Koarepk, Alobek, [epmanus
Aarta 1969 - 1971
1973 - 1979
3BaHue UAM MOAYUCHHBIM AMITAOM Aunaom urskeHepa bakasaBpa rpaskAaHCKoro
CTPOUTEABCTBA
7. S13bIku U creneHb BAaaeHUs umu (oTmeTka oT 1 A0 5 MO KOMMETEHTHOCTH )
Aspik Yrenue Pasrosop [Mucemo
Hemeyxuii 5 S 5
AHTAMCKUIA 4 4 4
Ppaniyysckuit 3 3 3
Pyccxuii 2 2 2
8. Yuactue B npodeccuoHaabHbIX 0b1jecTBax
9 Apyrue 3narus (KommnbiotepH rpamoTHOCTB U Ap. ) onbiT B nporpam. s3sikax FORTRAN,
BASIC,PASCA w microsoft office
10. AoAakHOCTB Crapumit MHXKEHep Mo reoTeXHUKe
11 Bpems pabore B dpupme: 2
13 OnpiT paboThl B BOCTOYHBIX CTPaHaX
Crpana Aata
V3bexucrau 1995 - 1996

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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14. I'TpodeccroHaabHBIN OMBIT:

Aara 1995 - 1996

Mecro V3bexucran

Kommnanus KOCKS CONSULT GMBH

AOAKHOCTD Crapmmit  MHDKEHep 1O  mMaTepuasam W
KOHTPOAIO 32 KaYeCTBOM

Onucanue TaukeHTckui AsponopTt MPOEKT
PEKOHCTPYKUU ~ HeCeT  OTBEeTCTBEHHOCTh  3a
HAA30P W UCTIBITAHUA NMpuU paborax Mo ycMAeHUIO
acpaabTobeTOHOrO ¥ 6ETOHOro NMOKPHITUS TAOLY.
440,000 k8 m Ha 2 BII1

Aara 1991 - 1995

Mecro lepmanus

Komnarnus Harres Pickel GmbH

AOANKHOCTD FAaBHBIV MHOKEHEP MO reoTeXHUKe

Onucanue OTBeTCTBEHHOCTD 324 UCCACAOBAHUE TOYB U
MATePUanoB, AaBOPATOPHbIE WUCTBITAHUS, pacyeT
MOKPHITUNA U PYHAAMEHTOB MOCTOB AASI TTPOEKTOB
B obaacTu UHPPACTPYKTYPBI ~AOpOTH,
ABTOMATUCTPAAH, K/ AOPOTH.

Aara 1990 - 1991

MecTto 3aup

Komnanus Strabag International

AoAKHOCTD Crapuimii MHXKeHe]p Mo reoTeXHUKe

Onucarue [Tpu crpoureactse 120 km aoporu Oco
Ocokapu  OTBeyaeT 32  WUCCACAOBAHMA U
AabopaTopHbIe UCIBITAHUSA TTOYB U CTPOUTEABHBIX
matepuaros,  pacder  nokpeitus(a/6erona),
pacueTsl PyHAAMEHTOB 8 MOCTOB M H HaA30p 3a
paboramu B Kapbepe

Aara 1989 - 1990

Mecto lepmanus

Komnanus IGB Consulting Engineers

AOAKHOCTB Crapiuui UHOKeHep Mo reoTeXHUKe

Onucaxue

[TpoexTupoBaHue  3aCHIMHBIX  YYACTKOB, BKA.
obcaepoBaHue  MmecT,  mous,  AabopaTopH.
UCTIBITAHUS,  TIOATOTOBKA  crneyuduxaymii  wm
HaA30p 3a paboramu.

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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Aara 1988 - 1989

Mecto lepmanus

Komnanus MHCTUTYT 3215UThI OKPY>KalOLei

AoAKHOCTB Crapiumit MHXKeHEp MO reoTexXHuKe

Onucanue Kypcer  obyuenuss  mMepam  mo  3amure
OKpy>Kalolen CpeAb, CBSI3aHHBIMU co
CTPYKTYPHBIMU U TEOTeXHUYECKUMMU PpacyeTamu,
a TaKXKe CO CTPOUTEABCTBOM U Haa3opom(mepsl
3AIJUTBI  HA3eMHBIX UM TIOBEPXH.  BOA,
paspaborka/mipeTBopeHue  Mep  A0bbINM, He
HAHOCSIIJUX BPEAQ OKPYIKAIOLJe! cpeAe, 3alyuTa
OT 3po3um, nepepaboTka MaTepUaroB)

AaTta 1984 - 1987

Mecro Cayaonckas Apasus

Kommanus GTZ GmbH

AOAKHOCTD [AaBHBI ~ uHOKEHEP MO reoTexHuke U
A2BOPATOPHBIM UCTIBITAHUIM

Onucanue OTBeTCTBEHHOCTh 32 Mepepayy  TEeXHOAOTMM,
obyuenue  mecTHoro  wTata  AabopaHTOB
MPOBEACHUIO TIOAeBBIX obcaesoBaHuiM, Aabop.
UCTIBITAHUN, pacdeTy QYHAAM U KOHTP 3a KayecT

Aata 1981 - 1983

Mecto Cayaosckas Apasus

Komnanus Kling Consult

AOAKHOCTD MioKkeHep Mo reoTexHUKe U KOHCTPYKLUIM

Aara 1980 - 1981

Mecto lepmanus

Kommanus Baugrund GmbH Dr. Schwarz

AoAKHOCTD MokeHep Mo rpaskAAHCKOMY CTPOUTEABCTBY

Onucanue OTBeTCTBEHHOCTh 32 TeOTeXHUYeCKUe TMOAeBble
UCCACAOBAHUSI U AaBOp. WMCMBITAHUS ITPOEKTOB
AOPOT, a TAKXKe 32 KOHCTPYKT MPOEKTUPOBAHUE.

Aarta 1972 - 1973

Mecro Fepmanus

Komnanus Heuer and Lyffler Consulting Engineers

AorKHOCTD MHoKeHep Mo IPasKAQHCKOMY CTPOUTEABCTBY

Onucanue PacueThl KOHCTPYKLUI U aHAAU3 HATPY30K

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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BUOTPADUA
ITpeararaemast AOASKHOCTD: UHKeHep IO IMPOEKTHPOBAHMIO M 3KCIIAyaATALUU
MOCTOB

: Damuans [TOU1Y

2. Umsa [Terep

3, Aarta poskaeHums 24 pexabpst 1962

4, HaynonaasHocTs Hemely

S ['paskaanckui cratyce JKeHat

6. O6pasoBanue
Uncturyr Boicinast uro>keHepHas wkoaa [epmanns
Aata 1985 - 1989
3BaHMe MAM MTOAYYEHHBINH ANITAOM AMMAOM MHIKEHepa IPaskAAHCKOTO

CTPOUTEABCTBA

y 4 SI3biku U creneHb BAapeHUst umu (oTmerka oT 1 A0 5 MO KOMIETEeHTHOCTH )
S3pix Yrenue Pasrosop [Tucemo
Hemeyxuii 5 5 5
AHramiickui 4 4 4
Pyccxuii 3 3 2

8. Yuactue B npodeccuonaabtbix obljecTax

9. Apyrue 3nanust (KomnbroTeps rpamoTHoOCTs U AP.)

e CADdy - CAD System

e Cucrema ynpasaeHust moctamu (BMS)
e R-STAB - Craruueckast mporp

e PCAE - RC Cratunyeckast mporp

e Windows, Winword, Corel

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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10. AorkHocTb MoKeHep Mo MpoeKTUPOBAHUIO U
AKCIIAYATALJUMU MOCTOB

11 Bpems pabotni B pupme: 6

12. Obwas kBaandpukayms
UHKeHep MPOeKTUPOBIYUK ¢ OMbITOM PaboTbl B MPOEKTUPOBAHUM , BOCCTAHOBACHUU U
aKcrayatayun moctoB?! OmbIT B MpoBeAeHMM HaA30pa, OBCACAOBaHUIE U MPOBEPOK
COCTOSIHMSI MOCTOB, TAKXKE KaK M WCCACAOBAHUI AASl BOCCTAHOBACHWMSI Pa3AMYHBIX
CUCTEM MOCTOB: MX  3SKCMAYATAUUM W COACPIKAHUSI TMPU TMOMOIJU KOMITBIOTEPHBIX
nporpamm ynpasaeHust moctamu (BMS).

13. OnbiT paboTsl B BOCTOYHBIX ¢TPaHaX
Crpana Aara

14. I Tpodeccronanbtblit onpIT:

Aara 1990 - 1996

Mecto lepmanus

Komnanus Verkehrs- und  Ingenieurbau  Consult
GmbH

AorxkHocTb MH>KeHep Mo MPOeKTUPOBAHUIO MOCTOB

Onucanue - I'lpoekTunposanue BoccTaHOBAeHMST K/6

mocta Ha B 273 ¢ BoicoToit onopsr 48 m

- TlpoekTupoBaHue  BOCCTAHOBAGHMSI WM
PaCLIMPEHUs] OAHOIMPOAECTHOTO MOCTa C
npokatHoi baakoit u3 GeroHa Ha
maructpase A 4

- OGBcAepOBAHME UCTOPUYECKOTO TPEXITPOAE
THoro csopadatoro mocta (lop moctp.
1852, O6was aan 40 m) okoro

[Torcaama, ¢ Tem, uTobbl M3bexkaTh cTp-Ba
HOBOTO MOCTa TMPUHUMAsI BO BHUMaHHe
ACTMeKThl YXOAA 32 MaMATHUKAMMU

TRACECA-PMS: 243-58821\PR-2R_AP DOC
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- Ilpoextupopanue BOCCTAHOBAEHMSI
ABYXTpoAeT Horo >K/6 mocra Ha B 5

- IlpoekTupoBanue  BOCCTaHOBACHUST M
YCUACHUST CBOAYATBIX MOCTOB

- TlpoekTupoBanue HOBOro Mmocra B

BpanaeHbypre, TpexmpoAeTHBI MOCT ¢
MPEABAPUTEABHO HanpsSDKEHHBIMU
KoHeTpykusimu 061y aa 93 m

- TlpoekTupoBanmMe ©  MOAEPHM3ALMSI
YeTBIPEXMPOAeTHOro K/ 6eToHHOrO MocTa
¢ obweirt an 37 M uepes
JKEAE3HOAOPOIKHOE TTOAOTHO.

- IlpoexTuposanue 6 MTOAOCHOTO
pacimpennst Ha A10

- Ilposepka u nporpamma copeps>KaHmUst AAST
10 craabHbIX, >K/GETOHHBIX M CBOAYATBIX
moctoB ¢ AA oT 30 a0 70 m ¢ nomolysio
BMS .

- HOAX‘OTOBKCI OCHOBHBIX IMPOBEPOK MOCTOB
B pamKax npuema CTPOUTEABHBIX

COOPYIKEHUM 16 BHOBb  CTPOSI.
moctoB(Ok/6GeToH,  mMpeABapuT.  Hamp.

w/GetoH ¢ AA A0 221 M U TyHeaeM AA
430 m).

Aara
Mecto
Komnauus
AorxHocTs

Onucanue

1989 - 1990

[epmanus

VEB Autobahnkombinat
Entwurfsingenieur

Cpepka ¥ AOKYMEHTUPOBaHWE MOHTPOAsl 3a
mocramu  no  Ri-EBW-Pref ¢ nomougsio
KomrpiorepHoro obecrnievenust (BMS).

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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INPUAOKEHUE 2

e AaHHbBIE COCTOSIHUSI
Aoporu

e AanHbIie 1O
MOKPBITHIO

TRACECA-PMS: 243-58821\PR-2R_AP.DOC
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. INGENIEURE

AAHHBIE ITO COCTOSSHUIO ITOKPbHITUS
Heposrocru poporu/Cocrosrue nosepxaoctn (KAZAKHSTAN)

Paxrop kaaubpaguu ; C = 3.44

M 39: I'pan. Kupruscrana (Cesep. Bumkeka) - Aamarsr

MecTto Usmepen | Toauxomep | HeposrocT|| AoposkHbii IRI Kare- Vu-k
km - Post Aauna (umnya. ) BI UKeTaXK ropusi | AAuHa
etc. (m) (mm/xm) (xm) (M/xm) (Busyaa)| (xm)
1412 53,740 1412.41 3 0.
54,500 1413.17 3 0.7
56,050 1414.72 2A ) ("
60,400, 1419.07] 1A 43
60,830 1419.50) 2A 0.4
66,500 1425.17 2A 5.6
67,000 1425.67 2A 0.
69,240, 1427.91 3 2.2
69,500 1428.17 2 A 0.2
HAYAAO AIIB "ITUAOT" VY-KA 2
1428 1428.00 3 0.2
1429 1429.00 4 1.
1430 223 693y  1430.00 8.4 3 1.
1430.50 4
1431 1430.97 4
294 9143 1431.00 10.7 4
1432 1431.96 4
331 102944  1432.00 11.9 4
1433 1432.93 4
349 10854  1433.00 125 4
1434 1433.91 4
313 973‘4 1434.00 11.3 4
KOHEL] AITB
1434.45 3
1435.45 4
1435.85 4
1436.72 3
1436.95 2A
1438.50 2A
1439 1439.00 3
1441 1441.00 2B
1442 1442.00 1B
125 429 1442.07| 55 1B
125 429; 1443.07 55/ 1B
1443 1443.09 1B
121 4156 1444.07 53 1B
1444 1444.10) 1B
130 a46d 144507 57 1B
1445 1445.12 1B
125 429‘? 1446.07 535 1B
1446 1446.14) 2B
156 535? 1447.07| 671 2B
1447 1447.17 5
310 1064* 1448.07| 12.3 5
1448 1448.18 5
3900 13397 1449.07 153 5




AAHHBIE TTO COCTOSIHUIO ITOKPBITUA

Mecto Namepen | Toaukomep | HeposrocT| Aoposxupii IRI Kare-
km - Post Aamna (umrya. ) BI IIUKETAXK ropus
etc. (m) (Mm/xm) (xm) (m/xm) | (Bu3yaa)
1449 8,30 . 1449.20 5
9,180 548 18824 145007 20.4 5
1450 9,308 gJ 1450.20) 2B
10,180 186 638 1451.07] 780 2B
1451 10,250 1451.14f 1B
11,180 122| 4191  1452.07 54 1B
1452 11,310 1452.20 1B
12,180 100 3435  1453.07 45 1B
1453 12,330 1453.22, 1B
13,180 134 4603  1454.07 58 1B
14,180 92 31600  1455.07 421 1B
1455 14,360 1455.25 3
15,000 1455.89 3
1456 15,440 1456.33 3
16,180 264 768 1457.07, 9.2 3
17,180 133 456 1458.07 58 1A
1458 17,490 1458.38 2A
18,180) 182 62520  1459.07 760 2A
1459 18,480) 1459.37 2A
19,180) 146 5018  1460.07 63 2A
1460 19,380 1460.27, 1B
20,180 126 43 1461.07 55 1B
21,180 135 463 1462.07 59 1B
1462 21,570 1462.46 2B
22,180) 167 573 1463.07 711 2B
1463 22,620 1463.51 2B
23,180\ 167, 573d  1464.07 71 2B
1464 23,630) 1464.52 3
24,180 252 8654  1465.07] 10.2) 3
1465 24,640 1465.53 2B
25,180 166 57020  1466.07 700 2B
1466 25,660 1466.55 2B
26,180 181 62171  1467.07] 760 2B
1467 26,670 1467.56 3
27,180 227] 779# 1468.07 9.3 3
1468 27,670 1468.56 2B
28,180 185 635T 1469.07, 780 2B
1469 28,690 1469.58 2B
29,180 170 58401  1470.07 72l 2B
1470 29,750 1470.64| 2B
30,180 168 57711 1471.07 71 2B
31,180 189 6492 147207 79 2A %
1472 31,780 1472.67 2A 0.
32,180 196 6733  1473.07 820 2A 0.
1473 32,730 1473.62) 2B 0.5
33,180 162 5568  1474.07 69 2B 0.4
34,180 1475.07 2B 1
Town sign 34, 440) 1475.33 2B 0.2
ALMATY
1475 34,770) 1475.66 2B 0.3
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AAHHBIE ITO COCTOSHMUIO INOKPBITUS

TPACEKA - PMS

VYACTOK "ITMAOT" aass CUCTEMBI

VITPABAEHUSA AOPOKHBIM ITOKPBITHUEM

I'Py3us

Vuacrox 1

$1 (M 1), Touaucu-Kaurypu / Iloru
Aauna ya-xa 11.5 km, ITukerax xm 28.2 - 39.7

GEO - 1.1 ToAmmHa cAOS NOKPHITUSA

K xm 29.2

ITK xm 33.7

ITK km 38.4

40 mm Acdaast 1 caoit
110 mm Acdaast 2 caoi
250 mm Tpasuit

['pysT necok - rauna

30 mm Acaast 1 caoit
120 mm Acaast 2 caoit
100 mm T'pasun
100 mm Acdaabr

50 mm T'pasuii

20 mm Acdaasr
130 mm T'pasuit

[pynT mecok - ranna

30 mm mm Acdaast Icaon

50 mm Asphalt 2 caoii
120 mm Tpasun

70 mm Acdaabt

80 mm I'pasuit

I'pynT necok - ramna

GEO - 1.2 Heposnocts
ITuker | xm | IRI [ m/xm |
28.20 - 28.65 11.9
28.65 - 29.42 9.2
29.42 - 29.96 11.1
29.96 - 31.16 13.2
31.16 - 32.04 9.0
32.04 - 33.45 10.7
33.45 - 34.50 10.8
34.50 - 35.13 10.6
35.13 - 36.00 11.5
36.00 - 37.28 12.0
37.28 - 38.06 12.2
38.06 - 39.11 11.1
39.11 - 39.70 11.7

KOCKS
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AAHHBIE ITO COCTOSIHUIO ITOKPBITUS

Vuacrok 2

S4 (M 4), Téuanucu - rp. Asepbaiaxana
Aauna yu-xa 12 km , muker km15 (xm Iocr 3 crap. mymep.) xm27

I'pyHT necok - ranua

GEO - 2.1 Toamyuna cA0s NOKPHITUS
K xm 23.3 K km 25.9 MK xm 29.8
50 mm Acaast 1 caoi 50 mm Acdaast 1 caoit 120 mm Acdaast
70 mm Acdaast 2 caoii 30 mm Acdaast 2 caom 400 mm I'pasuit
430 mm Ipasuit 100 mm Acdaasr (crap ca) | 130 mm Acdaast
[pyHT necok - rausa 100 mm pasuit 50 mm Tpasuii

I'pyHT nmecok - ramHa

GEOQ - 2.2 HepossocTs
ITuxer [ xm | IRI [ m/xm |
15.00 - 15.50 6.1
15.50 - 16.50 8.1
16.50 - 17.50 8.0
17.50 - 18.60 10.5
18.60 - 19.60 9.7
19.60 - 21.00 9.2
21.00 - 22.30 8.5
22.30 - 22.54 19.2
22.54 - 22.85 14.1
22.85 - 23.02 15.3
23.02 - 23.70 15.9
23.70 - 24.15 21.4
24.15 - 25.20 14.1
25.20 - 26.34 13.1
26.34 - 27.00 14.6

INGENIEURE
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AAHHBIE 110 COCTOSAHMIO ITOKPHITUS

Vuacrox 2

S 4 (M 4), Téuaucwu - rp. Asepbaiiaxana
AAuna yu-xa 12 xm , muker km15 (xm ITocr 3 crap. mymep.) xm27

GEO - 2.1 Toamuna ca0s NOKpHITUS
ITK xm 23.3 1K xm 25.9 K km 29.8
50 mm Acaant 1 caom 50 mm Acdaast 1 caoit 120 mm Acdaast
70 mm Acaast 2 caoit 30 mm Acaast 2 caom 400 mm T'pasuit
430 mm T'pasuit 100 mm Acaast (crap ca) |[130 mm Acdaasr
IpynT necox - rauna 100 mm T'pasuit 50 mm T'pasuit

['pynT necok - ramna

['pyHT nmecok - ramHa

GEO - 2.2 HeposnocTs
[Tuker | xm | IRI [ M/xm |
15.00 - 15.50 6.1
15.50 - 16.50 8.1
16.50 - 17.50 8.0
17.50 - 18.60 10.5
18.60 - 19.60 9.7
19.60 - 21.00 9.2
21.00 - 22.30 8.5
22.30 - 22.54 19.2
22.54 - 22.85 14.1
22.85 - 23.02 15.3
23.02 - 23.70 15.9
23.70 - 24.15 21.4
24.15 - 25.20 14.1
25.20 - 26.34 13:1
26.34 - 27.00 14.6

KOCKS

INGENIEURE
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INGENIEURE
T P A CEK A : Uncnekyna mocra - Perncrpayus nospexkaenuii
(TRACEC A : Bridge inspection - Registration of damages)
HoMep MOCTR: :..iismsssssisisusssnsne L Aata MHCNIEKUYUH:....... siissaas G
Crpanuya:.......
Nl CrpyKTypHbIi1 KOMITOHEHT Marepuaa Onucanue noBpeskaeHMs1 O6vem | HaxoxxaeHue mospesxaeHms | dow 3ameyaHus
No Structural component Material Kind of damage Amount Location NP Remarks

TRACECA-PMS: 243-58821\PR-2E_AP.DOC




TRACECA - Beepenue B OCHOBbI MeHEAKMeHTa mocTos (BMS)

ToOsHUA MocToOoB

INGENIEURE

OcHOBHBIE nmapameTrpsl OJEHKH COCTOAHUA MOCTOB M MX PACIIPCACACHHUE II0O KAacCaM

(OuyeHka KayecTBa KakKAOTO KAZCCA)

Onwmcaame cocrosHHUA Oyenxka HeorAoxasie
K29€CTBa MEPONPHATHA
KoHcTpykymsi He MMEET MAM MMEET MMHUMAABHBIC, TPYAHO 3aMeTHbIE 1 Texymwjee coaepkanue
TIOBPEXKACHUSL.
[ToBpe>xAeHMSA HW B OTAGABHOCTM HE B IJEAOM HE BAMJIOT Ha
CTabUABHOCTD KOHCTPYKLUM, Oe30macHOCTh ABUIXKEHUS, AOATOBEYHOCTD
KOHCTPYKIJUH.
[Tpumepst TUIIUYHBIX AMPEKTOB:
® 3arpsi3HEHHasl MOBEPXHOCTh MEHIAeT BU3YaABHOU MHCIEKLUMU
e HeGoAbIIMe HEPOBHOCTH/Heraybokas Koaess Ha [IPOeIKeU 4HacTH,
Tporyapax
e zarpsisHeHue  ACPOPMAMOHHBIX  IBOB, ONOPHBIX  YacTe ¢
IMPOCTPAHCTBA BOKPYT HMX, WIBOB CTAABHBIX KOHCTPYKUUM ¢
TEXHUYECKUX CMOTPOBBIX XOAOB KOHCTPYKLIUM
® He BHIPABHEH PACTUTEABHBI CAOM HA WMAM B HENMOCPEACTBEHHOWM
6AM30CTH OT KOHCTPYKIUMA
HE3HAYUTCABHBIE OCAAKUIPYHTAY> ONOP> / MAMTIOAMBIB> OTIOP
TPsI3HBIE, HEYUTAEMbIE AOPOIKHBIC 3HAKU
KoHCeTpyKIms MMeeT SICHO BUAMMBIE TOBPEXKACHUS, HO OHU CYIJECTBEHHO 2 Tekymee u nepuoamueckoe

HE BAMSIOT Ha HaAeXKHocTh. Her CYIJECTBEHHBIX TIOMEX 6e3onacHocTH
ABUIKCHMUA.

Cymwjectsyiomee cocTossHMe KOHCTPYKyuu He obecrieumpaer TpeboBanus
AOATOBEYHOCTH.

[Tpumeps! TMnUuHBIX AMdEKTOB:

e Heboapmme mnoOBpeXKACHWS  AHTMKOPPO3MMHOM  3amyuUThl  WuAM
uHKeHepHoro obycrpoicTsa Mocta (mepua, Gappepa GesomacHocTH,
AOPOKHBIX (pOHAPEN, OTPAKAAIOIIUX 3HAKOB, U.T.A.)

®  UHXKeHepHOe ODYCTPOMCTBO MOCTa B XOPOIIEM COCTOSIHUM, HO YXKe He
COOTBETCTBYET TPeOOBaHUAM CTAHAAPTOB

® HE3HAYMTEAbHBIE MMOBPEKACHUS OTKOCOB M CTaOMABHOCTM HAChInH,
AGCTHUYHBIX ~ MapIIeB Ha  KOHycaX, BOAOOTBaAd C  MOCTa,
AePOPMAJMOHHBIX IIBOB, 3aMIOAHCHUSA [IBOB

e HeboAbIIME MOBPEKACHUS AHTUKOPPO3UMHOM  3alJUTHI  CTAABHbBIX
ITPOAETHBIX CTPOCHUM

® CpeAHsisi HEPOBHOCTh/ KOA€Si TOKPHITUS TPOE3XKEN 4acTu, TPOTYapoB

COAEpIKaHUe U/UAU PEMOHT




INGENIEURE
Onucanue COCTOSAHMUA Oyenxa HeorAoxusre
Ka9eCTBa MEPONPHATHA
KoHCTpYKyusi MMeeT 3HauUTEeAbHbi€ MOBPEKACHUS, KOTOphie B B 3 Kanuraapsbin PEMOHT
OTAGABHOCTM MAM B 1JEAOM B KOPOTKME CPOKM MOIYT YMEHbIIATh n/vAu peabuaurayus
crabuapHOCTU u/uau BbI3BaTh HEOOXOAUMOCTD OrpaHu4eHUs
UCTIOAB3OBAHMS MOCTa B Ueasx OesomacHocTv ABWOKeHus (OrpaHuYeHus
HArPy3KW, OAHOIOAOCHOE ABW)KEHUE, OPraHW3OBaHHAS 3HAKAMU WAU
Gapbepamu u.T.A.)
CymjecTByomue NoBpPesXACHUS COKPAIJaeT CPOK CAYKObl cCOOPY>KEHUS.
[Tpumepn TunMuHbIX AUPEKTOB:
® 3HAYUTEABHBIC MOBPEXKACHUS MEPUA U [IAUT TPOTYapoB
® 3HAYUTEAbHBIE TIOBPEXKACHUSA HAa MMPOEPDKEN YacTU W INEIIEXOAHBIX
MPOXOAOB
3HAYUTEABHBIE HEPOBHOCTU MOKPHITUS MTPOE3KEN YacTH
3HAYUTEABHBIE MMOBPEKACHUS AHTUKOPPOIUMHON 3AIJUThl M MOKPHITHM
CTAABHBIX KOHCTPYKTUBHBIX JAEMEHTORB
® 3ppo3usi U KOPPO3UA TPOACTHBIX CTPOCHUH W ONOP, HAUYMHAIOUJAs
YMCHUBIICHUEC MOMEPEUHBIX CCHCHUN HCECYIJUX IACMCHTOB
® TOBPEXACHUS TUAPOM3IOASIJUM, 3aTIOAHEHUS IIBOB, BOAOOTBOAA OT
MOCTa U TUAPOM3OASIMM, MoTepue cTabUAbHOCTH Hachimu (MOAMBIB
KOHYCOB), OTCYTCTBUE MOABUIKHOCTH OTOPHBIX YacTeH W.T.A., KOTOpPbIE
MOTYT BBI3BATh APYTUE 3HAYUTEABHBIE MOBPEIKACHUS
® KOPpO3WUsl apMATyPhl U HECYIJUX CTAABHBIX IAEMEHTOB C YMEHBIICHUEM
UX MOMEPEYHbIX CeYEHUM
KoHeTpykymsi umeeT cepesHbie MOBPEXXACHWUS, KOTOPHIE B OTACABHOCTH 4 Peabuaurayus UAU
UAM B IJEAOM  yMeabmaeT CTabUABHOCTD Y/WAM  OrpaHMYUBAET PEKOHCTPYKLHS

6e30MacHOCTh ABUIKCHUS.
AOArABEYHOCTD KOHCTPYKLMYU 3HAYUTEABHO YMEHBIIIUAOCD.

HeobxoAumo cpoyHo mMpUHATD Mepbl MO  3KCTMAyaTAyUM  MOCTa
(orpanuuenue Harpysku, OAHOMOAOCHOE ABWIKEHWE, OPraHU3OBAHHOE
3HAKAMM, WYaCTUYHOE 3aKphITHe MocTa OGapbepamu W.T.A.) u/uAn
HE3AMEAAUTEABHOE YCTPaHEHUE OMAcHOCTEN AASl Ge30MacHOCTU ABUIKEHUS.

[Tpumeps TunmuHbIX AUPEKTOB:

® HEAOCTATOK IMYYKOB HAMPSIOKEHHOW apMaTyphl

¢ CYIJECTBCHHBIC TIOBPEXKACHUS HA OCHOBHBIX HECYIJUX D3ACMEHTax B
pesyabraTe neperpysku (Aepopmaguu, TPEIUHBI B HIBAX OOBEAMHEHUS
JAEMCHTOB,  CYIJECTBEHHBIE  TPEIJUHBI HA  YPOBHE  MYYKOB,
AebopmupoBaHHbIEC CBA3M )

® rnepuaa, obycTporcTBo 6e30MmacHOCTH, MOKPHITUE [MPOEIKEN HacTU WM
APYIME  3AEMEHTBl WHXKEHEPHOro  oOyCcTpoMcTBA  MOCTa  MMEIOT
MOBPEXKACHUSA, KOTOPbIe 3HAYUTEABHO CHWIXKAIOT UX QYHKIMU

® TNOBPEXACHWUSA CTPYKTYPHBIX SAEMEHTOB, BACKYIJUe 3a coboi omacHoOCTh
ABWKeHUs (yMeHbIIeHUe MoAmocToBoro rabapura, omocHocTs obsasa
HEKOTOPBIX YacTe MOCTa)
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CYMMA BbIBOPOYHBIX OBCAEAOBAHMUI HATPY30K HA OCbh B CTPAHAX TPACEKA

™I Toc cTpana Sample Cpeatnit Bec (ToHHBDI) ESA /
TPaHCIIOPTa  NPUHAAAEK
TPAHCIIOP  MCCAEA size Axlel Axle2 Axle3 Axled Axle s GVW | vehicle
|Large Bus C.LS Uzbekistan 8 4.27 8.21 12.48 1.0997
Large Bus CIS  Kyrgyzstan| 9 304 505 809 | 0.1660
Large Bus C.ILS Kazakhstan 8 3.43 5.57 92.00 0.2481
Large Bus C1S Azerbaijan 8 4.97 8.35 13.32 1.2341
Large Bus CIS Georgia 5 4.73 9.54 14.27 1.9811
Large Bus Other Georgia 4 5.46 9.23 4.50 19.19 1.9299
Large Bus All Georgia 9 5.05 9.40 4.50 18.95 2.0001
Truck 2-axle CILS  Uzbekistan| 170 3.00 4.97 7.97 0.1559
Truck 2-axle Other  Uzbekistan 6 6.14 12.08 18.22 5.1235
Truck 2-axle All Uzbekistan 176 3.13 5.25 8.39 0.1930
Truck 2-axle All Kyrgyzstan | 118 2.28 4.08 6.38 0.0686
Truck 2-axle All Kazakhstan| 109 2.35 3.61 5.96 0.0453
Truck 2-axle All Azerbaijan | 121 2.91 4.71 7.62 | 0.1272
Truck 2-axle CILS Georgia 105 2.73 4.34 7.07 0.0925
Truck 2-axle | Other Georgia 3 3.45 6.62 10.07 | 0.4651
Truck 2-axle All Georgia 108 2.75 4.40 7.15 0.0974
Truck 3-axle CILS Uzbekistan 195 3.74 4.24 4.23 12.19 0.1892
Truck 3-axle | Other  Uzbekistan 2 4.07 2.67 2.66 9.40 0.0846
Truck 3-axle All Uzbekistan 197 3.74 4.23 4.22 12.17 0.1879
Truck 3-axle All Kyrgyzstan 72 3.76 4.12 3.98 11.87 | 0.1667
Truck 3-axle All Kazakhstan 128 3.68 4.28 4.11 12.07 0.1814
Truck 3-axle All Azerbaijan 258 3.62 4.24 4.16 11.99 0.1792
Truck 3-axle CILS Georgia 116 3.79 4.81 4.84 13.44 0.2910
Truck 3-axle Other Georgia 29 4.71 9.56 7.78 22.05 2.8213
Truck 3-axle All Georgia 145 3.97 5.76 5.43 15.16 0.5004
Truck 4-axle CILS Uzbekistan 27 4.27 5.78 3.27 3.69 16.88 0.3943
Truck 4-axle Other  Uzbekistan 27 5.24 8.51 8.42 7.85 30.02 | 3.3343
Truck 4-axle All Uzbekistan 54 4.75 7.15 5.84 5.81 23.45 1.2237
Truck 4-axle All Kyrgyzstan 9 5.41 7.16 5.03 5.23 2283 | 1.0991
Truck 4-axle All Kazakhstan 8 3.60 4.89 298 3.82 15.29 0.2327
Truck 4-axle All Azerbaijan 42 4.12 5.31 4.09 4.25 17.77 | 0.3810
Truck 4-axle CILS Georgia 11 5.32 7.87 5.33 6.19 24.71 1.5591
Truck 4-axle | Other Georgia 13 5.54 8.28 722 6.90 2794 | 2.3967
Truck 4-axle All Georgia 24 5.44 8.09 6.36 6.57 26.46 1.9529
Truck S-axle C.LS Uzbekistan 44 4.09 3.62 3.40 3.34 3.42 17.87 0.1909
Truck S5-axle | Other  Uzbekistan 68 5.13 6.21 5.97 7.19 7.40 31.89 | 2.0573
Truck S-axle | All _ Usbekistan| 112 | 472 519 496 568 584 | 2638 | 09092
Truck S-axle All Kyrgyzstan 17 4.23 4.14 4.45 4.30 4.38 21.26 | 0.3870
Truck 5-axle All Kazakhstan 56 4.00 3.70 3.70 317 3.17 17.35 | 0.1882
Truck 5-axle All Azerbaijan 92 4.01 4.23 3.97 4.01 4.05 20.28 | 0.3058
Truck 5-axle C.IS Georgia 23 4.22 4.56 3.73 5.48 4.35 22.34 0.4969
Truck S-axle Other Georgia 18 498 6.69 5.19 4.78 4.95 26.59 | 1.0073
Truck 5-axle All Georgia 41 4.55 5.49 4.37 5.17 4.62 24.20 0.6477
Ucrounuk O6caepoBanne oceBoit Harp GHIAO BBITIOAHEHO MOA PYK- BOM KOHCYABTaHTa

[Tpumeuan Apyrue(ue-C.1.S) mexxaynapoa Tpascrop cp-sa B ocHoBHOM u3 Typyuu u Upana.
GVW - O6wyui sec asTomobuas
ESA - OxBus cranp ocu .
CIS - Coapyx uesasuc roc-s (CHI')
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KOCKS

. INGENIEURE

Haspauue nmpoexra : Ilpoexr Tpaceka - Co3zpanue cuCTEeM  yIpaBACHMS
COCTOSTHHEM AOPOKHOIO NMOKPHITHUSA

Homep npoexra : TELREG 9305

Crpana : Pecrry6Auku B 103xHOM yacTu CHI u I'pysus i

BAHWUE TTOKPbI

-KPUTEPUU TTPOEKTUPOBAHUS
TAABHOW LJEABIO ITPOEKTUPOBAHUS AOAXKHO ObITE:

- co3paHue KoMPopTabeABHBIX YCAOBUM AASI TIOAB3OBATEAEH AOPOT
- UX IKOHOMMYECcKass U GUHAHCOBAS TPUEMAEMOCTD

- CBEACHUE A0 MUHUMYMa Aedopmall. U3MEHEHUN MOKPHITUS
-XapaKTePUCTUKA acHAABTOBBIX CAOEB, HECYIJUX CAOEB U 3EMASHOTO ITOAOTHA

~HanpaBAeHUs MPoeKTUpoBaHus (ITPoLeAypa ITPOEKT. )
- KOMITBIOTEpHOE
- TpaauymonHoe (6asupyloujeecst Ha ornbiTe )

-PaccMOTpeHMe  CYIJeCTBYIOIJUX TPOEKTHBIX pellleHUWH B CPaBHeHUM ¢
3aIaAHBIM OTTBITOM TTPOEKTUPOBAHUSL.

CpaBHEeHWe CTaHAAapToB, mpumeHssiuxcs B 6psmem CCCP ¢
- Amepukanckumn (AASHO)

- SinoHckumm

- KaHapckumu

- Hemeyxumn

- paccMmoTpeHue npeAon(eHuﬁ O JKEAACMBIX U3IMEHEHMIX COOTBETCTBYIOIJUX

MOTPEOHOCTAM KaXKAOW CTPaHbl

2. MATEPUAABI

-0bmue TpeboBaHMS K  MaTepMasam, TaKMM KaK ITPOAYKTH ApobaeHus
FOPHBIX TTOPOA U OUTYMaM UCTIOAB3yeMBIM B achassTobeToHe

-MaTePUaAbl, UMEIOIJUECs B PacriOPsDKeHUU
-KpuTepuu Bbibopa cocrasa achaasta U AabopaTOpHbIe MPOBEPKU

-AMCKYCCUM TIO CYIJECTBYIOIJeM CUTYalJMU W ITPEAAOIKEHMUS! TIO BO3MOXKHBIM
VAYYILEHUSIM



KOCKS

INGENIEURE

3. KOHTPOAb KAYECTBA

-1JeAb KOHTPOASI Ka4ecTBa
- KEM BBINTOAHSETCS, KOTAQ, TAE W ITOYeMy KOHTPOAb U IMpOBEepKa
~AUCKYCUM CYIJECTBYIOLJeN CUTYaljuMU B CPaBHEHUU ¢ TpeboBaHMeM KayecTBa

4. ACOQAADBTOBASI ITPOAVKIIMSA U TEXHUKA YCTPOMUCTBA
TIOKPBITUA

-acaAbTOBbIE TTPOAYKTHI AASI AOPOJKHOTO CTP-Ba
-achaAbTOBbIE 3aBOABI

-METOABI aCHaABTUPOBAHUS U YIAOTHEHUS
-AUCKYCUU TIO CYIJECTBYIOIEW CUTYaluu

5. BOCCTAHOBAEHUE ACOAABTOBBIX MMOKPHITUM

~TEXHUKA U METOABI B OTHOLUCHUU K pa3mepam nospexu.elmﬁ Ha Aopore

OneHKa cocTOsIHUSA AOPOTH
- COCTOSIHUSI ITOBEPXHOCTU
- Hecyljen crocobHOCTU
- COCTaB MOKPHITUS
- COCTOSIHUS CTPYKTYP ITOKPBITUS

-TIOBPEXKACHUS TTOBEPXHOCTH, NMTPUYUHBI YXYALIEHUSI AOPOT
~COAEP’KaHUE, PEMOHT, 3aMeHA M YCHMACHUE ITOKPBITUI AOPOT

~AUCKYCCUU ITO UMCIOLUMCS B AAHHOE BPEMSI METOAAM COACPIKaHUS U
IMPEAAOKEHUS IO YAYYIICHUIO

KA T IO (PECAKA Ip EH
Aasl ACPAABTOBETOHA

~XOAOAHAS [ TernAas mepepaboTKa, MPEeUMYIecTBa U HEAOCTATKH
~TPAAMIJUOHAABHBIE METOABI

~MIOBTOPHOE CMEIIUBaHUe HEMIOCPEACTBEHHO Ha CTPOMKe

LJeas aToro meropa
- Vayumenue Hocsipux criocobHocTew
- Vayumenue Mopo3ocToOMKOCTH

[Tpeumynjecrsa aroro meroaa
- OrcyTcTBUE OTXOAOB MaTepUaAUB TIPU AOP. CTP-Be
- 3alyuTa MPUPOAHBIX PecypcoB
- YMeHblIeHUe TpaHCIopTa MaTepuasoB
- 3amjuTa APYTMX rocyA./obijecTBeH. AOPOT B OKpyTe

-npoduAMpOBaHUE, TTOBTOPHOE CTP-BO, TEXHUKA CMEIUeHWUs
-AUCKYCCUU MO CYIJECTBYIOIJe CUTYalJUuM Y BO3MOMKHOCTSIX €€ YAY4ILeHWUs



INGENIEURE

Haspanue npoexra : Ilpoexkr Tpaceka - Co3spanmne cucrem

COCTOSTHUEM AOPOJKHOIO TMOKPBITHA
TELREG 9305

YIIpaBA€HWUA

Homep npoexra :

Crpana : Pecrry6Aamuxu B 1o5xuoM yactu CHI u ['py3ua

CEMMHAP 110 BESONIACHOCTH ABUXXEHWUS W HEKOTOPBIM
A KT K u JKHOI'O TIOA .

OyeHka CTaHAApTOB 6E30MACHOCTM ABMIKEHHMSA M KOHCTPYKLMH AOPOT IO
npoexty TPACEKA aAAsn marucrpaseit B pecnybaukax ioxxuaoi yactu CHI
[py3suuM B CpaBHEHMHM C EBPOMENHCKHMM CTAHAAPTAMM.

1L.KATEIOP P

PACY CKOP

1.1 Cranpaprer  CCCP 2.05.02-85, 1986

KATETOPUA PACYETHASl CKOPOCTb [Km/4]
HOPMaABHbIE YCAOBMS | YYAaCTKM C CUABHBIM |  CAOMKHBIE Y4aCTKM
! GokoBbim BeTpom !
I-a 150 | 120 | 80
l-b 120 : 100 K 60
] 120 : 100 ' 60
T 100 i 80 i 50
v 80 i 60 i 40
Vv 60 | 40 1 30
1.2 Hemeykue AS-Q, 1982
KATEIOPUA pacyeTHas
KaTeropusi Irpyrbl KATEeropusi AOpPoru Crlfml /4]
Al MeXAYHapoAHble Maructpaan u |90 - 120
A MarucTpaau BHe HaceA€HHBIBIX Al ASPOTH. . ARABHETD' CACAOBAHNX 80 - 120
paiionon Al MPOMBIILIA€HHBIE AOPOTH 60 - 80 (100)
A IV ocHOBHBIe Aoporu uHbpacTpykTypsi | 60 - 80
CkopocTHbie AOpOTH B Il raaBHbie AOporu (CKOPOCTHBIE ) (60) 70 - 80
B npoxoasigue 86AM3u u yepes (B Il ocHoBHbIe Aoporu (ckopocthsie) | (50) 60 - 70
ropoaa B IV CKOPOCTHBIE AOPOTH 50 - 60
C [AaBHBIE TPOMBIIIACHHbBIE cm rAaBHbIE AOPOTH) 50 (- 70)
AOpOTM C\Iv OCHOBHBIE AOPOTH (40) S0 (60)
D OCHOBHBIE TTPOMBITIACHHBIE DIV OCHOBHBIE AOPOTH 40 - 50
AOpOTH DV OCHOBHbBIE YAULM HeT
AoroanuTeAbHbIE EV yAula HeT
E ITPOMBIIIIACHHBIE AOPOTH E VI nmpoe3a . HeT

B ckobkax mpuseseHbI

ocobble cayuau



¢ INGENIEURE
2 PThbI POI' KATETOPHUU A (MATUCTPAAU
.1 Ceanpaprrr CCCP 1986
Kar | TpaHcriopTH | pacueTHasi CKOpPOCTh MTOAOCHI 060YnHEI pasaeanTeabHas | obujas
bIW TIOTOK [Km/ q] noAoca UIMpUHa
(ADT) : , N. : mmpuHa | Best (roxpeiras) | Bes (MOKphiTas)
[ea/Aenn] | HOpm | BeTep | TPYA :
| | H l
l-a >14000 150 , 120 , 80 8 : 3.75m | 3.75m (0.75m) | 6.00 m (1.00m) | 43.50 m
I I 6 13.75m |3.75m (0.75m) | 6.00 m (1.00m) | 36.00 m
: } 4 |375m |3.75m (0.75m) | 6.00 m (1.00m) | 28.50 m
I-b >14000 120 , 100 ;, 60 8 ,375m |3.75m (0.75m) | 5.00 m (1.00m) | 42.50 m
I ! 6 1375m | 3.75m (0.75m) | 5.00 m (1.00m) | 35.00 m
] : 4 ! 375m |3.75m (0.75m) | 5.00 m (1.00m) | 27.50 m
|l | 6000-14000 | 120 . 100 ; 60 2 :375m 3.75 m (0.75m) -= 1500 m
|1} | 2000-6000 | 100 ; 80 , 50 2 : 3.50 m | 2.50 m (0.50m) -- 12.00 m
IV | 200-2000 80 , 60 ; 40 2 | 3.00m | 2.00 m (0.50m) -- 10.00 m
\"S <200 60 |, 40 , 30 1 1@25m){ 1.75m ( -- ) -- 8.00 m
E€MEIKUM _CT: S-0Q, 19
Kar |TpaHcropr |pacyernas| moaocer |  OBOUMHBI | paspeAuTeAbHas | obmas | 3ameu
HBIV MMOTOK | CKOPOCTH : ¢ noaoca ! mmpuna | aHusa
(ADT) [km/h] | N. | mupus ! Bcst (okpeiras) | | pes (mokpsrras) !
[ea/AcHb] Pooa | : '
45 - 61000 | 100-120 | 6 | 3.75m ; 4.50 m (3.00 m) ; 6.00 m (2x1.00m) ; 37.50 m i
Al 29 - 39000 | 100-120 | 4 1 3.75m 1 450 m (3.00 m) l 500m (2x0 50m) 1 29.00 m ii
14 - 27000 | 90-100 | 2 !3.75m ! 3 '325m (1.75m) ! , ' 14.00 m iii
54 - 66000 | 90-100 | 6 : 3.50m : 400m (2.50 m) ; 4.00m (2x0.50m) : 3400 m
35 - 42000 90-100 | 4 13.50m 1 4.00m (2.50 m) ! 4.00 m (2x0.50m) 1 26.00 m
A ll
22 - 27000 | 80-100 | 2 !3.75m!3.25m (1.75m) ! = ' 14.00m | iii
14 - 21000 | 80-100 2 1375m1225m (0.25m) | - 1 12.00m iv
33 - 42000 | 80 (-100) | 4 : 325m : 2.00 m (0.50m) , ; 3.00 m (2x0.50m) : 20.00 m
Alll |11 - 21000| 6080 | 2 13.25m i 1.75m (0.25m) 1 2 | 10.00m | v
AV |11 - 14000 6080 | 2 |3.00m| 1.50m ( -- ) | = T900m | v

SAMEYAHUSA: (i) 1995 pabouas Bepcusi CTaHAAPTOB AAsi Aopord mupuson 35.50 m:

- mmpuHa npasoi noaocsl 1 x 3.75 m u aesoit moaocs 2 x 3.50 m
- mupuHa paspeauteabnon moaocsl 5.00 m (2x0.75m moxpsiras)

(ii) 1995 pabouas Bepcusi CTaHAAPTOB AASl Aooporv mmpunoi 29.50 m:
- mupuHa oboynun 4.75 m (3.25m noxpeiras)
- mmpuna paspseauteabnoit noaocsl 5.00 m (2x0.75m noxpwiras )

(iti) 1995 pabouas Bepcusi CTAHAAPTOB AAsi Aoporu mmpunOi 15.50 m:
- Koauyectso noaoc 3 (2+1 nonepemenno)
- mmpuna oanoit noaocsl (1) 1 x 3.75 m ¢ obounnoit 2.75 m (0.25m noxpeiroi )
- mmpuna ABYX noaoc (2) 1 x 3.50 m (mpasoit) + 1 x 3.25 m (aesoit)
¢ obounnon 1.75 m (0.25m nokpsiToit)
- mupuHa passeauteaptoi noacsl 0.50 m (mokpwiToit)

(iv) 1995 pabouas Bepcusi cTaHAApPTOB AAsi Aopor mmpuuon 10.50 m:
- wupuHa noaocst 3.50 m
- wmpuna oboaunst 1.75 m (0.25m nokpsrras)

(v) 1995 pabouas Bepcus CTaHAAPTOB AAs Aoporu mupuuon 9.50 m:
- wmpuna noaocst 3.00 m
- wmpuna oboyunst 1.75 m (0.25m nokpsiras)
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5 BUPA HBIE ACIIEK H H
KOHCTPYKIIMHU AOPOXXHOI'O TTOAOTHA

UAes NePeMeHHBIX PaAMYCOB MOBOPOTA

pa3mep papuyca IOBOpOTa IOCAE MPSIMOTO Y4acTKa

Pa3MeTKa MOAOC Pa3roHa U TOPMOXKEHWUS

AOpOXKHasi pa3merka(marepuaa:poporu 2+ 1)

AOPO>KHBIE 3HAKH

VAl

Ge30MmacHOCTb NMeleXoAOB U IOAB3OBaTeAel AOPOT B TOPOAAX TAE€ MPOXOASTAOPOTM ¢
UHTEHCUBHBIM ABUIKEHUEM

PasMeTKa MPEeAYTIPEKAAIOLas aBapUiHbIe CUTYalUU

® COAEp>KaHWe AOPOr 3UMOW

MpOrpamMmsl MHGOPMUPOBAHUS OBIJECTBEHHOCTH

4.ITPABUAA PETYAUPOBAHUS
4.1ToyeyHas cucTema ydeTa HaPyLIEHUM MPaBUA AOPOXKHOrO ABwikenus (Germany)

Bce HapymeHus Baekylyue 3a coboit AeHeXXHbI wTpad B pasmepe npessimaiomem 55 USS.
MOAAEXKAT CrieyUaabHOU peructpaymu [Ipumep MCIOAB3OBaHMS ITOTO METOAZ Bbl MOJXKETE BUAETbH

HUXKe:
HapylueHue TOYKM TPUM
NpeBbIIeHNe CKOPOCTU BIOPOAE
21 - 25 km/4 ES
26 - 30 km/u ess
31 - 40 km/4 L4
41 - 50 km/u 0000 i
51 - 60 km/« 0600 i
> 60 km/q 000000 ii
yIIpaBA€HUE TP CP B COCTOSIHUM AAKOTOABHOTO
OTbSTHEHUSI
0.8 -1.1°/00 o000
5 13/ 0000000
ITPOCPOEHHBIN TEX OCMOTP ( 1]
ynpaBAeHUe aBToMobuaem 6e3 mpas 000000
yIIpaBA€HUE He 3aCTPaXOBAHHBIM TP CP LA Al 4
MoTepsi HOMEPHOTO 3HaKa Ladd A dd
yIpaBA€HUe TP CP HE UMEIOIJeM 3HaKa aB oC L L
u3Hoc nmporekrepa (< 1.6 mm) b
UCYe3HOBEHUE cpmec'ra NPOUILIECTBUS 0000000
onacHbI 0brox L 1
HeropauHeHue 3Haky OBI'OH 3ATTPELLIEH ooee
HenopguHenue 3uaky CTOIT o
HETIOAYMHEHUEe CUTHAAAM CBeTodopa L
HecObAIOACHUE AUCTAHIUU oesee
CO3AAHUE ABAPUNHOU CUTYALUU 0000000
€3Aa C BBIKAIOYEHHBIMU rabapuramu BO Bpems
AOXKASL M TyMaHa oo
Pa3BOPOT Ha MarucTpasu Lt
obroH crpasa e

[TPUMEYAHME: (i) Awuienue npaB Ha OAMH Mecsl)

(i1) AuiueHuenpas Ha ABa Mecslja
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Haxasanue npepycmorpeHHoe 3a

CYMMA M3 9 TOYEK: [TpeAynpeAUTeAbHOE MMUCHMO € PEKOMEHAAUEN MOBTOPHO MPOUTH
BOAUTEABCKME Kypchl B caydae MX MPOXOXKACHMUSI CHUMAETCs 4 TOYKU.

CYMMA M3 14 TOYEK: HanpaBaeHMe Ha repecaady

CYMMA M3 18 TOYEK: HanpasaeHue Ha ICMXOAOTMYECKYIO 3KcrepTudy B caydae orkasa
AMLLIEHUE Mpas

4.2 Peryau e German

AAsL TPaHCIIOPTHBIX CPEACTB TOAHBIW BeC KOTOPHIX TMpeBbllIaeT >7.5 TOHH 3a ITpPeBbIIIEHUE
PacyeTHON HArPy3KW Ha MOCT MPEAYCMOTPEHBI CACAYIOIJUE CAHKIJUU

IpeBbILIEeHNe > 5% wrpad 70 US$
>10 % 80 US$
>15% 90 US$
ey 140 USS
- 25 % 200 US$
- 30 % 270 US$

B cayuae npesbimienus >30 % moxkeT O6bITh PeKOMEHAOBaHA Pa3rpysKa
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INGENIEURE

1 INTRODUCTION

This report on the Cost and Financing of Road Usage is one of the reports being
produced under the European Union - TACIS sponsored TRACECA Project for
the Implementation of Pavement Management Systems which is being carried
out by Kocks Consult GmbH of Germany in association with Ph@nix Pavement
Consultants a/s of Denmark and TecnEcon Limited of the United Kingdom. The
geographical coverage of this study and the project of which it is a part includes
eight countries falling within the area of the European Union’s TRACECA initiati-
ve. These countries are Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan,
Tadjikistan, Turkmenistan and Uzbekistan.

The data required for the study were obtained during the course of visits to the
project countries between March and October 1996 as well as from a previous
study undertaken by the Consultant in Turkmenistan in 1995 and the relevant
updated data, findings and recommendations from that study have been incor-
porated into the present study. Considerable use has also been made of road
feasibility studies carried out by other international consultants in Azerbaijan,
Kazakhstan, and Kyrgyzstan and by one of the present consultants in Armenia.
A certain amount of information on Tadjikistan has been made available to the
Consultants by varicus multinational donor agencies.

In view of the number of countries covered by this study the problem of the cur-
rency units to be used in the presentation of the findings had to be given careful
attention. The use of a domestic currency plus at least one international curren-
cy for each country would have been unwieldy in view of the amount of data to
be analysed and presented. It has been decided, therefore to standardise on
one international currency and because of its familiarity in all the countries co-
vered, the currency chosen was the United States dollar. The use of the dollar
also has the advantage that it is less vulnerable to the effects of local inflation
than the individual currencies in use in the TRACECA countries. The ECU is not
yet familiar to most officials in these countries and therfore it was decided not to
use it in the analyses undertaken. The dollar exchange rates used were based
on the following rates which were those prevailing in mid 1996 or at the time of
the field visits.

Armenian Dram 405 Kyrgyz Som 115
Azerbaijan Manat 4,300 Tajik Roubles 290
Georgian Lari 1.24 Kazakhstan Tenge 66
Turkmenistan Manat 4,000 Uzbekistan Som 42

The aims and scope of the study are set out in the extract from the Terms of
Reference for the Pavement Management System Implementation project inclu-
ded in Annex 1. They can be summarised as requiring a rigorous analysis of the
various elements making up the total costs of road use and the extent to which
road use costs are being covered by present levels of expenditure in each
country. The study is also required to explain the relationships between road
user costs and road condition on the one hand, and between road condition and
maintenance practice on the other. These elements are closely interlinked and
an important aim of the study is to demonstrate the economic impact of changes
in road condition resulting from different levels of maintenance expenditure. An
important requirement of the Terms of Reference is the presentation of recom-
mendations for an appropriate structure of road user charges based on the re-
sults of the road use costs analyses undertaken.

TAUSER\PROJEKTEVABT24\TEXT\243\S8821\REPORTS\FINRD-E1. DOC
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The time available for this study dictated that a short cut approach to road use
cost analysis had to be adopted and this implied that traffic and road condition
data had to be readily available. In general, locally available traffic data supple-
mented by the Consultants’ axle load surveys have met the requirements of the
study, but only for the main inter state and intra state inter urban road networks.
Consideration of urban roads was outside the scope of this study given
available time and other resource constraints. The rudimentary data availability
for the district and local roads also precluded their inclusion. The lack of infor-
mation on pavement strength data for the main inter urban road networks in all
but two of the countries has posed some difficult but not insuperable problems.
The limitations of the data base for a study of this nature should, however, be
kept firmly in mind when considering the final results and recommendations.

Considerable assistance has been received from the respective highway institu-
tions in all recipient states covered by the study and the Consultants would like
to express their gratitude for the friendly co-operation extended to them during
the course of their work.
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2 ROAD TRANSPORT COSTS

2.1 General

This report is concerned with the costs of road usage in the TRACECA states
and with methods of financing these costs. In this chapter the different catego-
ries of road costs are briefly introduced and their significance explained. In sub-
sequent chapters road engineering and road user costs are examined in greater
detail and the relationship between road maintenance and rehabilitation stan-
dards, road condition and road user costs is established.

Road transport costs are made up of the costs of road infrastructure provision
and maintenance, road user costs and other costs such as environmental costs
imposed on society by road transport. In this report the main concern is with the
first two broad categories of road transport costs. The environmental impact of
road infrastructure maintenance and rehabilitation is usually considered to be
relatively minor as compared with the potential impact of major new road con-
struction or realignment initiatives. To the extent that this study is mainly about
the cost and financing of road network maintenance and rehabilitation, envi-
ronmental costs are not considered in any detail.

The aim of appropriate highway management policy should be to minimize total
life cycle road transport costs over a defined network. This immediately focuses
attention on the relationship between road costs and road user costs on the one
hand, and on the network to be considered on the other. In most of the
TRACECA states the road network comprises inter state (“Magistrale”) roads,
republican or intra state roads, regional or oblast roads and district and-or local
roads. Urban roads usually fall within one or more of these categories.

Logically discussions of road costs and methods of financing them should be at
the total road network level since most road user charges are levied on road
vehicles and their use regardless of what roads the are used on. An exception
to this is toll road charging. In practice, however, data constraints usually mean
that initially analysis has to be concentrated on the main road network. These
wiuil usually account for a very high proportion of inter urban vehicle kilometres.
For administrative reasons urban roads often come within the area of responsi-
bility of municipal road departments rather than the national highway department
or agency. This often results in differences in the coverage of routine data col-
lection which can make it difficult to include urban road networks in the analysis
without a large increase in research effort. This is a more serious problem than
the omission of local and district road networks because urban traffic contributes
a much higher proportion of vehicle kilometres and should, therefore, have a si-
gnificant influence on total road transport costs.

The time and resources available for this study have meant that considerable
reliance has had to be placed on data already available within the individual hig-
hway institutions and departments in the TRACECA states. These organisations
are mainly responsible for the inter urban main road networks and traffic and
other data availability is also mainly confined to these networks. For this reason,
the study’s analyses and findings are also confined to the inter urban main road
networks comprising the inter state and intra state roads. Urban roads are not
included except where they form part of one or other of the above main road
categories. The extent to which urban roads are included in the main road net-
works varies from country to country, but in general they are best regarded as
being separate.
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Road Costs

Road costs are the costs of road infrastructure provision and maintenance. They
are the costs incurred by the government department, institution or agency
which has the task of managing the relevant highway network. These costs are
sometimes called agency costs and it is quite common for more than one agen-
cy to be involved. In addition to the national road institution or department which
is responsible for road network administration, other government departments
supplying traffic police services and customs inspection posts at international
borders, for example, are also involved in the highway sector.

Road costs can be divided into fixed and variable costs and this distinction is
important in the analyses of road use costs which form the basis of the type of
road user charging policy discussed later in this report. Fixed costs are those
costs which are independent of road traffic and include most of the costs of
administering or managing the road network. In practice, there is a fixed and va-
riable (traffic dependant) element in most categories of road costs. Estimates
made by the World Bank suggest that for main roads fixed costs could account
for the following approximate proportions of the main categories of recurrent
costs.

per cent of main road policing costs

per cent of administration costs

per cent of routine maintenance costs

per cent of periodic maintenance costs and

per cent of interest charges on road loans, where relevant.

The above proportions can be regarded as an approximate guideline and should
not be taken to be applicable to all circumstances.

Traditionally, road costs were equated with the costs incurred by the road agen-
cy or highway department responsible for the provision and maintenance of
road infrastructure. This rather narrow view of road costs was reinforced by the
usual methods of annual road budget estimation and allocation.

The main problem with this traditional approach was that it did not take sufficient
account of or attempt to quantify the costs being incurred by the users of the
road network. These are now recognised as being significantly higher in most
cases than the agency costs of road management. In recent years it has been
widely recognised that road user costs should be taken into account when de-
cisions are being made about the appropriate level of expenditure on roadworks.

A common problem in all the TRACECA states is that the cost of maintaining
and rehabilitating the main road networks is significantly higher than the budgets
being made available for the purpose. The economic and engineering results of
this situation are examined in some detail in Chapters 3 and 4. However, the
implications are fairly clear. Unless adequate financing for road maintenance
and rehabilitation can be made available from the traditional general govern-
ment budgetary sources, either alternative financing mechanisms have to be fo-
und, or the size of the core main road networks which can be maintained to an
adequate standard will have to be reduced.
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2.3 Road User Costs
2.3.1 Definition of Road User Costs Used in this Study

Road user costs comprise vehicle operating costs, passenger time costs, the
costs of goods in transit and accident costs. In practice, in relatively low income
countries such as the TRACECA states passenger time costs are not particularly
significant in comparison with the costs of vehicle operation. The situation is
completely different in the richer economies of north America and western Euro-
pe, for example, where passenger time costs are the dominant element in road
user costs both because the scale of people movements and because of high
personal incomes.

In this study attention is focused on the vehicle operating cost component of
road user costs. The relative insignificance of the contribution of passenger time
costs at current and foreseeable per capita income levels in the short to medium
term has already been mentioned and this is illustrated below and in greater
detail in Chapter 3. The cost of goods in transit is an even less important com-
ponent of road user costs given the scale of road rehabilitation and maintenance
effects on road conditions. International evidence suggests that a major reducti-
on in travel time is required before there is a significant effect on the cost of
goods in transit. The reductions in travel time resulting from improved road
maintenance and rehabilitation are incremental rather than major and the effects
on the cost of goods in transit are very minor. The relative unimportance of the
cost of goods in transit as a component of road user costs is also illustrated be-
low and in Chapter 3.

Accident costs are very difficult to quantify adequately unless data on the cost
and frequency of accidents in relation to specific road features and locations is
already available at the required level of detail. This is seldom the case unless
an appropriate research initiative has been undertaken .The available data on
road accidents in the TRACECA states does not permit accident costs to be
quantified at a meaningful level of precision without a level of field research in-
put which is well beyond the resources of this study. However, it is unlikely on
the basis of international evidence that the omission of accident costs from road
user cost estimates would have a significant impact on the results of road user
cost based analyses in the TRACECA states

The omission of time costs of goods and passengers and accident costs means
that the estimates of road user costs based on vehicle operating costs are
slightly conservative, but not excessively so. Most of the analyses involving road
user costs are concerned with changes in costs rather than absolute costs. This
fact further reduces the potential impact of omitting time costs of goods and
passengers.

2.3.2 The Importance of Road User Costs in Total Transport Costs

Road user costs are by far the most important component of total road transport
costs and vehicle operating costs are the most important element in road user
costs in the TRACECA states. Estimates prepared by consultants Carl Bro In-
ternational a/s in their 1995 engineering and economic feasibility study of the
improvement of the Bishkek-Osh road in Kyrgyzstan suggest that the percenta-
ge contribution of passenger time costs and goods time costs to total road user
costs was as follows:
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o Passenger time costs Cars 5%-8%
Buses 11.% - 15.%
Trucks 0.2% -0.4 %

e Goods time costs Cars and buses 0%

Trucks 0.3% -0.5%

These findings are in agreement with our own sample analyses for other
TRACECA states.. When the structure of traffic and the distribution of vehicle
kilometres is taken into account the overall share of vehicle operating costs in
road user costs is 92% to 95% for passenger cars, 85% to 89% for buses and
over 99% for trucks.

Road user costs are overwhelmingly the most important component of total road
transport costs in every country. In the TRACECA states annual road user costs
on inter urban main roads currently amount to around US$ 7.9 billion. If the ap-
propriate amounts were being spent on maintenance and rehabilitation, average
annual expenditure on the main road networks in the TRACECA states would be
of the order of US$ 531 million. Actual annual expenditure is nearer US$127
million. Even at optimum annual expenditure levels, road costs would amount to
no more than 6 per cent of total road transport costs.

It can be seen from the above that quite small changes in road condition will ha-
ve a disproportional large impact on road user costs and, hence, on total trans-
port costs. The changes in road condition resulting from inadequate maintenan-
ce levels will, therefore, have a significant, adverse economic impact via increa-
sing road user costs. This has important implications for planning road expendi-
ture strategies and devising optimum road maintenance programmes. It is also
the main reason why road maintenance and rehabilitation strategies should be
based on the results of engineering and economic analysis rather than just on
engineering estimates.

Other Costs

Potentially the most important external cost of road transport is environmental
pollution, including noise pollution. In practice, however, the main environmental
impacts are attributable to new road projects on new alignments and urban road
traffic rather than to road maintenance and rehabilitation. An important contribu-
tor to the environmental costs of road transport in the TRACECA states is the
low standards of vehicle emission control, but this is not something that can be
solved by road improvements.

The omission of accident costs from our estimates of road user costs has alrea-
dy been discussed above. External environmental costs are also excluded on
the grounds that they are not quantifiable within the context of a study such as
this and because their impact on road maintenance and rehabilitation policy is
unlikely to be significant.
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Economic and Financial Costs

In economic and engineering feasibility studies of road investment projects it is
customary to distinguish between financial and economic costs. Economic ana-
lyses should be based on economic costs which reflect real resource costs to
the economy. In practice this means that taxes are excluded from economic
costs but any subsidy element in costs is included.Economic costs should also
include adjusted or shadow prices, where perceived costs do not reflect market
prices. Economic analyses are usually carried out in constant price terms and
there should, therefore, be no inflation factors built into economic costs.

In the context of planning highway expenditure requirements, notably optimum
road maintenance and rehabilitation strategies, economic costs should be used
in the relevant engineering and economic feasibility analyses. Once the opti-
mum strategies have been established, however, it is necessary to present the
roadworks costs as conventional financial costs for budgeting and programming
purposes.

In most of the TRACECA states there are considerable practical difficulties in
establishing what economic costs are. While it is relatively simple to discover
what taxes should be paid and, hence, eliminated from economic costs, it is very
difficult to establish accurately what taxes actually are paid. There is a danger
in understating economic costs by deducting taxes which have not actually been
paid. Similarly, there are considerable difficulties in untangling complex cross
subsidy elements in prevailing prices. These factors plus the considerable
amount of fieldwork and analysis required to develop a set of appropriate sha-
dow prices for individual countries means that rigorous economic costing cannot
be undertaken within the relatively short time periods which have been made
available for road transport studies in the region in recent years.

In this study the analysis of vehicle operating costs has been based on financial
costs. However, the analysis of optimum road use costs is based on the World
Bank’s analyses of optimum maintenance and rehabilitation strategies using in-
ternational evidence and economic costs. Even if all taxes were paid in the
TRACECA countries, the tax component of financial vehicle operating costs
would not be as significant as it is in most western European countries and eco-
nomic and financial vehicle operating costs are not, therefore, significantly diffe-
rent. Given the low level of vehicle taxes, the main tax element is in automotive
fuels and even this is relatively small by international standards.
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3 VEHICLE OPERATING COSTS
3.1 Sources of Data

In this chapter an analysis of financial vehicle operating costs for each of the
TRACECA countries is presented. As explained in Chapter 2, attention has be-
en focused on vehicle operating costs as by far the most important component
of road user costs. However, the potential significance of including the cost of
passenger time savings and the cost of goods in transit is also examined. The
main purpose of the analysis is to demonstrate the importance of vehicle opera-
ting costs in total transport costs and to show how they vary with road condition.

The inputs for the vehicle operating costs analyses for the TRACECA countries
are based on data collected during field visits and on information in other con-
sultants’ road feasibility study reports. Information for Turkmenistan was derived
from the Consultant’'s 1995 study for the European Bank for Reconstruction and
Development entitled “Review of Administration and Financing of Road Impro-
vement”. This information, notably on prices, was updated to reflect changes in
Turkmenistan since 1995.

Considerable use has also been made of the following consultancy studies ir
the TRACECA countries which incorporate vehicle operating cost analyses in
their findings:

. Road Rehabilitation Study in Kyrgyzstan for the Asian Development
Bank. This feasibility study of the improvement of the Bishkek-Osh road
was undertaken in 1995 by Carl Bro International a/s, Hoff and Over-
gaard a/s and Upham International Corporation

o Prefeasibility Study of the Baku-Astara Road in Azerbaijan which was
carried out by Wilbur Smith and Associates for EC TACIS in 1995 and
1996.

° Road Rehabilitation Project Kazakhstan undertaken in 1995 for the Asian
Development Bank by Louis Berger International Inc. in collaboration with
Kazdornii.

Reference has also been made to a number of earlier studies, notably the
1991“Road and Road Transport Study in Russia, Ukraine, Kazakhstan and Bel-
arus” which was produced by TecnEcon and CowiConsult for the European
Bank for Reconstruction and Development, and TecnEcon’s “Armenia Highway
Survey” produced in 1994 for EC TACIS.

The findings of the following two studies carried out in former communist coun-
tries have also been of interest in the development of vehicle operating costs
estimate in the TRACECA countries:

° The 1993 Road User Charges Study in Romania by NEDECO, DHV
Consultants and the Netherlands Economic Institute for the World Bank
and the Romanian Administration of Roads.

e The 1995 Study of Investment and Maintenance Strategy for the National
and Provincial Roads in Vietnam produced in 1995 by Scott Wilson Kirk-
patrick for the United Kingdom Overseas Development Administration
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Finally, estimates of vehicle operating costs by Kazdornii in Kazakhstan and the
Armenian Road Directorate’s Project Implementation Unit in Yerevan both uti-
lising all or part of the vehicle operating cost sub model in the World Bank’s Hig-
hway Design and Maintenance Standards Model - HDM Il - have been a particu-
larly useful source of information.

3.2 Estimating Vehicle Operating Costs

The vehicle operating costs estimates developed for each of the TRACECA
countries are based on the use of the vehicle operating sub model from the
World Bank’s HDM-IIl model. This vehicle operating cost model predicts the va-
rious components of vehicle operating costs based on assumptions about road
and vehicle characteristics and unit costs. For each country six representative
categories of vehicles were selected for costing and the operating costs for tho-
se vehicles were taken to be representative of the costs of all vehicles in that
classes in each country. The following classes of representative vehicle types
were selected for vehicle operating cost analysis:

Passenger cars

Utility vehiclec comprising minibuses and pickups
Large buses

axle trucks

axle trucks

Trucks with more than 3 axles

This vehicle classification is the same as that used in the traffic analyses under-
taken for this study and in the traffic and vehicle operating cost inputs for the
Pavement Management System model being implemented in the TRACECA
countries. In each country a representative vehicle model was selected within
each vehicle category and the cost estimates were developed for that model.
Every attempt has been made to ensure that the representative models are the
most widely used within their class in each country. Only in Georgia was it pos-
sible to base the selection of representative vehicle models on vehicle registrati-
on data. In the other countries vehicle registration data was not available at an
adequate level of detail for this to be possible. In these countries the selection of
representative vehicle models was based on the results of the Consultant’'s mo-
ving observer traffic counts and on visual observations in bus and truck parks.
Reference was also made to the representative models selected for costing in
the other consultants’ studies in Kyrgyzstan, Kazakhstan, Azerbaijan, Armenia
and Turkmenistan referred to above. Most of the vehicles in use in the TRACE-
CA countries are of Russian manufacture and there is, therefore, a much higher
degree of uniformity in the representative models than would normally be ex-
pected in a multi-country study. Details of the representative vehicle types and
models used in the analysis are set out in Annex 3, Table A.3.1.

Data inputs required for the operation of the vehicle operating cost sub model
(VOCM) can be divided in to the following six categories:

Roadway characteristics
Vehicle characteristics

Tyre wear data

Vehicle utilisation data

Unit costs

Additional model coefficients
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Where local data is not available for specified non-cost inputs, default values
from within the model can be used. Most of the additional model coefficients
used in this study are based on default values.

A detailed listing of all inputs for each representative vehicle for each country is
set out in Annex 3, Table A.3.2.

A number of general observations on the input data are in order. Most of the
technical coefficients relating to vehicle performance are based on default valu-
es within the VOCM. Technical information on the representative truck models,
which are all of Russian or Ukrainian manufacture, has been obtained from
other studies and technical literature.

Vehicle utilisation levels are low by international standards and this reflects the
depressed economic conditions in all the TRACECA countries during the past 5
years and the problems faced by vehicle operators in a transition economic envi-
ronment. The age of the vehicle fleet in each country is high by international
standards and the sale of new vehicles is very low.

The scarcity of new vehicles means that it is difficult to obtain realistic informati-
on on the prices of new as opposed to second hand vehicles. The prices of se-
cond hand vehicles were checked at the weekly vehicle auctions in the capitals
of the TRACECA countries visited and prices of low kilometrage vehicles was
noted as a guide to estimating new vehicle prices. Vehicle prices are low by in-
ternational standards and this reflects their predominantly Russian origin. This is
particularly true for heavy trucks where Russian models within a given category
tend to be significantly smaller than their international counterparts and also
much cheaper.

The prices of petrol and diesel are important inputs in the VOCM and they are
an important determinant of unit vehicle operating costs. Although there are lar-
ge variations in the retail price of automotive fuels in the TRACECA countries, it
is fair generalisation to state that these prices are also low by comparison with
the prices in most advanced industrial countries and many developing countries.
The average prices of petrol and automotive diesel in each country are summa-
rized in Table 3.1. In certain cases these prices are the mid point of a range of
retail prices observed during fieldwork. In most TRACECA countries the average
1996 petrol price is within the range US$ 0.20 - 0.35 per litre and the diesel
price is within the range US$ 0.20 - 0.30 per litre. Prices in Tadjikistan are signi-
ficantly higher and in Turkmenistan significantly lower than these ranges. The
price of diesel in Azerbaijan is also very low, both in relation to the price of petrol
and in relation to diesel prices in most other TRACECA countries.

TAUSER\PROJEKTE\ABT24\TEXT\243\58821\REPORTS\FINRD-E2 DOC



INGENIEURE

-11-

TABLE 3.1: PETROL AND DIESEL PRICES

Armenia 0.35 0.30
Azerbaijan 0.35 0.14
Georgia 0.28 0.21
Kazakhstan 0.29 0.20
Kyrgyzstan 0.22 0.20
Tajikistan 0.43 0.40
Turkmenistan 0.10 0.07
Uzbekistan 0.38 0.30

Note: In some countries the indicated fuel price is the mid
point of a range of prices observed during fieldwork.
Source: Fuel price data and Consultant’s estimates

3.3 Relative Importance of Vehicle Operating Cost Components

The main vehicle operating cost components analysed in the VOCM are the fol-
lowing:

Automotive fuel consumption
Lubricants consumption

Tyre consumption

Crew time

Maintenance spare parts consumption
Maintenance labour time

Depreciation and interest

Overheads (in financial costs)

The relative importance of these operating cost components varies according to
relative prices and to the vehicle operating environment as dictated by road
geometry and surface roughness. Fuel consumption is conventionally regarded
as a major component of vehicle operating cost and this is largely true in most of
the TRACECA countries. In Turkmenistan, however, where fuel prices are
exceptionally low, fuel is a relatively minor cost item in vehicle operation. Fuel
consumption also becomes relatively less important in overall operating costs as
road conditions deteriorate and vehicle speeds decline. This is counterbalanced
by a more than proportionate increase in the importance of maintenance spare
parts consumption and vehicle maintenance costs in general.

For each TRACECA country the base financial vehicle operating costs by ve-
hicle type are set out in Table 3.2. Base vehicle operating costs are the costs on
a paved road in fair condition with surface roughness of IRl 5 metres / kilometre.
The most significant components of base costs are fuel, maintenance parts, de-
preciation and, for heavy vehicles only, tyres. Fuel generally accounts for 20 -
35 per cent of total costs for all vehicles except utility vehicles, where the pro-
portion is higher. Maintenance parts consumption is responsible for around 20 -
25 per cent and depreciation for 10 - 25 per cent of total costs. Heavy goods
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vehicles and large buses have more tyres and higher wear and tear on them
and for theses vehicles tyre costs can make up between 20 and 30 per cent of
base operating costs.

The vehicle operating cost proportions shown in Table 3.3 and in Annex 3 Table
A.3.4 are not fixed over the whole range of operating conditions. Rising surface
roughness levels reflecting deteriorating road condition results in declining ve-
hicle speeds which reduces the relative importance of fuel consumption in total
costs. Maintenance costs, however, increase in relative significance with decli-
ning road condition.

A comparison has been made of the relative importance of different operating
costs components for different vehicle types in good and bad road conditions.
In order to keep it manageable the comparison is restricted to three countries -
Armenia, Kyrgyzstan and Turkmenistan - where fuel prices are respectively hig-
her than the TRACECA average, in the middle of the TRACECA range and well
below the TRACECA range. The comparison covers roads in good condition,
denoted by an International Roughness Index (IRI) of 3 metres / kilometre, and
bad condition (IRl 12 metres / kilometre). The results of the comparison are set
out in Annex 3 Table A.3.4 where the cost of individual components are expres-
sed as a percentage of total vehicle operating costs.
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Table 3.2 BASE VEHICLE OPERATING COSTS BY COMPONENT

ARMENIA

Fuel 28.31 62.31 136.27 96.28 161.79 258.73
Lubricants 3.23 3.23 5.35 5.35 5.35 8.27
Tyres 3.65 4.06 118.48 52.23 125.45 266.98
Crew time 0.00 3.97 7:32 8.55 7.28 15.18
Maintenance labour 0.99 1.02 3.57 3.45 4.35 9.97
Maintenance parts 20.89 18.89 47.79 39.76 122.24 181.63
Depreciation 18.12 11.80 43.02 16.30 52.81 79.35
Interest 14.23 7.64 26.90 14.28 34.08 59.53
Overheads 0.00 10.00 20.00 25.00 25.00 25.00
TOTAL 89.42 122.92 408.70 261.20 538.35 904.64
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 112.21 134.17 385.88 238.03 535.34 755.02
GEORGIA

Fuel 22.68 55.54 101.29 60.76 118.76 182.89
Lubricants 3.11 3.1 5.16 5.16 5.16 7.97
Tyres 4.06 6.50 74.81 30.77 82.89 145.04
Crew time 0.00 3.10 7.05 6.06 5.72 8.81
Maintenance labour 0.77 0.83 2.92 2.90 3.46 7.84
Maintenance parts 21.07 33.13 47.80 55.79 114.18 149.68
Depreciation 23.46 25.12 76.54 28.35 77.60 101.03
Interest 20.67 15.80 47.89 22.99 51.45 64.15
Overheads 0.00 10.00 20.00 25.00 25.00 25.00
TOTAL 95.82 153.13 383.46 237.78 484.22 692.41
KAZAKHSTAN

Fuel 23.61 53.32 92.85 60.77 124.12 172.53
Lubricants 3.04 3.04 5.05 5.05 5.05 7.79
Tyres 4.30 6.50 157.68 49.96 155.93 240.05
Crew time 0.00 22.29 72.40 38.62 52.36 75.61
Maintenance labour 6.10 6.50 22.66 22.60 27.31 60.19
Maintenance parts 27.30 34.14 40.76 58.28 113.90 150.34
Depreciation 25.27 18.81 52.24 18.42 58.13 76.76
Interest 17.07 10.26 27.75 12.31 27.21 42.40
Overheads 0.00 10.00 25.00 25.00 25.00 25.00
TOTAL 106.69 164.86 496.39 291.01 589.01 850.67
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KYRGYZ REPUBLIC

Fuel 1773 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 99.94 142.35 487.15 300.18 521.70 890.66
TAJIKISTAN

Fuel 34.27 79.57 185.63 121.56 197.08 335.86
Lubricants 3.46 3.46 5.74 5.74 5.74 8.86
Tyres 4.47 6.50 175.86 96.27 170.13 377.75
Crew time 0.00 14.17 17.22 18.92 23.03 37.12
Maintenance labour 2.30 2.50 8.81 8.00 10.61 23.79
Maintenance parts 23.32 36.40 56.65 47.35 125.85 161.67
Depreciation 24.16 18.12 61.01 27.19 49.61 52.12
Interest 20.69 12.39 34.52 21.08 32.65 42.18
Overheads 0.00 10.00 12.00 22.00 22.00 22.00
TOTAL 112.67 183.11 557.44 368.11 636.70 1061.35
TURKMENISTAN

Fuel 8.23 20.14 31.84 23.62 37.82 60.96
Lubricants 1.15 1.15 1.91 1.91 1.91 2.95
Tyres 4.87 4.87 118.33 72.39 125.39 295.46
Crew time 0.00 8.22 13.91 16.87 13.84 28.79
Maintenance labour 1.89 2.07 6.98 7.04 8.81 19.41
Maintenance parts 20.89 26.43 46.77 60.52 128.27 154.96
Depreciation 25.89 16.19 72.96 26.26 64.86 79.27
Interest 16.95 9.19 35.75 19.12 29.71 43.89
Overheads 0.00 10.00 22.00 25.00 25.00 25.00
TOTAL 79.87 98.26 350.45 252.73 435.61 710.69
UZBEKISTAN

Fuel 31.28 73.75 136.46 96.58 162.07 261.27
Lubricants 3.23 3.23 5.35 5.35 5.35 8.27
Tyres 4.47 6.50 118.33 69.56 125.39 268.60
Crew time 0.00 6.41 12.41 14.50 12.34 25.56
Maintenance labour 1.67 1.83 6.15 6.20 7.88 17.22
Maintenance parts 23.88 34.35 45.26 54.47 125.85 153.86
Depreciation 29.59 20.59 70.60 23.49 61.77 77.66
Interest 19.37 11.24 34.59 16.91 28.29 42.99
Overheads 0.00 10.00 20.00 10.00 20.00 20.00
TOTAL 113.49 167.90 449.15 297.06 548.94 875.43

Note: Financial vehicle operating costs
Source: Consultant's estimates

Page 1



INGENIEURE

-15-

The significance of fuel prices is evident from the wide differences in the relative
importance of fuel consumption in total operating costs in the three countries. In
Armenia, where automotive fuel prices are at the top end of the range in
TRACECA countries, fuel accounts for one third or more of total operating costs
on roads in good condition. This drops to 20 - 30 percent of total costs on paved
roads in bad condition. In Turkmenistan, on the other hand, fuel consumption
only accounts for around 10 percent of total operating costs on good roads and
6 - 8 percent on bad roads.

Tyres are a more significant cost component for heavy vehicles than for light
passenger vehicles. Tyre costs actually decline in relative importance with in-
creasing road roughness and declining vehicle speeds. Maintenance parts con-
sumption increases sharply in relative importance as a component of operating
costs as road roughness increases. Although maintenance labour increases in
the same way, the low wage levels in the TRACECA countries means that this
does not have as big an effect on costs as in higher income countries.

3.4 Summary of Base Vehicle Operating Costs By Vehicle Type and Country

The basic vehicle operating costs estimated for the representative vehicle types
in the TRACECA countries are summarised in Table 3.3. These base costs are
representative costs on paved roads in fair condition with a surface roughness
of IRl 5 metres / kilometre.

The range of financial operating costs for each vehicle type over the TRACECA
region can be summarised as follows:

o Cars US$ 0.08 - 0.11 per kilometre
. Utility vehicles US$ 0.10 - 0.18 per kilometre
. Large buses US$ 0.35 - 0.50 per kilometre
. axle medium truck US$ 0.24 - 0.30 per kilometre
. axle heavy truck US$ 0.44 - 0.64 per kilometre
. axle heavy truck with trailer US$ 0.09 - 1.06 per kilometre

A significant part of the reason for the differences in operating costs for given
categories of vehicles is the variation in automotive fuel prices. These vehicle
operating costs are quite low by international standards and the main reason is
low vehicle prices, low fuel prices and low maintenance labour and crew costs.
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SUMMARY BASE VEHICLE OPERATING COSTS

Armenia 009 - 0.12 0.41 0.26 0.54 0.90
Azerbaijan 0.11 0.13 0.39 0.24 0.54 0.76
Georgia 0.10 0.15 0.38 0.24 0.48 0.69
Kazakhstan 0.11 0.16 0.50 0.29 0.59 0.85
Kyrgyz Republic 0.10 0.14 0.49 0.30 0.52 0.89
Taijikistan 0.11 0.18 0.56 0.37 0.64 1.06
Turkmenistan 0.08 0.10 0.35 0.25 0.44 0.71
Uzbekistan 0.11 0.17 0.45 0.30 0.55 0.88

Note: Financial vehicle operating costs
Source: Consultant's estimates

3.5

3.51

The Effect of Road Conditions on Vehicle Operating Costs

Road Condition and Road Surface Roughness

Deterioration in road conditions results in increases in vehicle operating costs.
For the road user changes in road condition are mainly reflected in changes in
surface roughness or bumpiness. There are several measures of road surface
roughness, but the International Roughness Index (IRI) has emerged as the
most commonly used international standard measure. The IRI reflects the cumu-
lative vertical movements in a vehicle’s rear axle per kilometre and it is expres-
sed in metres per kilometre. Our discussion of the relationship between road
condition and vehicle operating costs must involve frequent references to diffe-
rent levels of IRl and it is important to be quite clear about what they mean in
qualitative terms.

The range of surface roughness usually considered in highway studies is from
IRl 2 m/km to IRl 20 m/km. A roughness level of less than IRl 3 m/km means
that the road is in excellent to good condition. For paved roads an IRI of 10
m/km or more denotes a road in bad to very bad condition and anything over IRI
12 m/km would indicate extensive pavement failure or loss of pavement. On un-
paved roads roughness levels are generally higher than on paved roads and
slightly more relaxed qualitative standards are usually applied. For example, an
unpaved road with an IRI of less than 5 m/km would be considered to be in good
to quite good condition and very bad condition might be considered to be IRl 15
and over. When surface roughness levels approach IRl 20 m/km it is doubtful if
the road retains any engineered properties and for operating purposes can be
considered to be a track.

This study is mainly concerned with the inter state and intra state main road
networks in the TRACECA countries and the overwhelming majority of these are
paved. This section will, therefore, concentrate on roughness levels on paved
roads. The following indications of road condition at different roughness levels
will be helpful in understanding the subsequent discussion of the relationship
between road surface roughness and vehicle operating costs.
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Roughness IRl < 3.0 m/km
Vehicle speeds of over 120 km/h are comfortable. No depressions, potholes or

corrugations are noticeable. This roughness level would be associated with high
quality asphalt and, possibly, very good quality surface treatment. International
evidence suggests that concrete pavements rarely achieve roughness levels this
low.

Roughness IRl 4.0 - 5.5 m/km
In vehicles travelling at 80 km/h moderately perceptible movements or large un-

dulations may be felt. Defective surface is evident with occasional depressions,
patches or potholes or many shallow potholes. In the absence of visible surface
defects there may be moderate corrugations or large undulations. Concrete pa-
vements built during the Soviet era were unlikely to have had initial roughness
levels below IRI 4 m/km

Roughness IRl 7.0 - 8.0 m/km

At vehicle speeds of 70 - 90 km/h the ride remains reasonably comfortable, but
there are strongly perceptible movements and swaying usually associated with
defects. These may take the form of frequent, moderate and uneven depressi-
ons or patches, and occasionally potholes.

Roughness IR/ 9.0 - 10.0. m/km

The ride only remains comfortable at vehicle speeds of 50 - 60 km/h and there
can be frequent sharp movements and swaying. These are associated with se-
vere defects taking the form of frequent, deep and uneven depressions, patches
and potholes.

Roughness IRl 11.0 - 12.0 m/km
Vehicle speeds generally have to be below 50 km/h because there are many
deep depressions and severe disintegration.

In the following discussions of surface roughness and vehicle operating costs
the above qualitative categorisation of pavement condition will be simplified as
follows:

IRl 3 m/km or less - good condition

IRI 5 - 6 m/km - fair condition

IRl 7 - 9 m/km - moderate to poor condition

IRl 10 m/km or over - bad to very bad condition
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Table 3.4 TOTAL VEHICLE OPERATING COSTS AT DIFFERENT ROAD SURFACE ROUGHNESS LEVELS

e e

Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan

3,147.8
4,689.0
5,005.3
17,496.0
3,109.9
1,785.2
7,682.6

21,825.0

1,970.0
4,496.0
2,088.4
10,089.0
1,506.1
620.6
3,5645.4
10,466.7

309
967
293
2,004
297
147
841
2,635

354
1,095
336
2,360
341
166
972
3,009

404
1,236
387
2,756
390
188
1,112
3,418

Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan

ALL

14.5 31.0 49.4
13.2 27.8 43.9
14.9 32.1 51.5
17.8 37.5 59.2
14.7 31.2 49.4
13.3 28.2 44.6
15.5 32.2 50.1
14.2 29.7 46.6
15.2 32.0 50.4

Source: Consultant's estimates
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3.5.2 The Relationship Between Vehicle Operating Costs and Road Roughness

The World Bank’s HDM-IIl model is a road simulation model and the vehicle
operating cost sub model within it simulates the behaviour of vehicles in respon-
se to actual and predicted changes in road condition and surface roughness.
The slightly simplified vehicle operating cost sub model (VOCM) used for this
study presents the relationship between road roughness and vehicle operating
costs in the form of the following two alternative formulations:

. VOC = a + b (IRI) + ¢ (IRI*2)
. VOC = expla + b (IRI)]

where  VOC = unit vehicle operating cost per kilometre
IRl = road surface roughness in metres per kilometre
a and b are parameters to be solved for each vehicle type

In practice, the first form of the simplified model has been found to give the
better statistical relationship in the TRACECA countries and it has been adopted
for use in this study.

On the basis of the inputs described earlier, vehicle operating cost estimates
have been prepared for each of the six representative vehicle types in each
TRACECA country. The detailed results are presented in Annex 3 Table A.3.5 .
This shows the results from the model for each vehicle type in each country and
the unit vehicle operating costs per kilometre at IRl 3 up to IRl 15 m/km. All ope-
rating costs are in US dollars.

The results can be summarised quite briefly. For each increase in road surface
roughness of IRl 1 m/km unit vehicle operating costs rise by 5 - 7 percent for
light vehicles and 2 - 5 percent for heavy vehicles. When allowance is made for
the structure of traffic and the mix of vehicle kilometres in the TRACECA coun-
tries, each increase of IRl 1 m/km in surface roughness can be shown to result
in an increase in total vehicle operating costs of 4 - 5 percent. Translating this
into a comparison of vehicle operating costs on roads in good, fair, poor and
bad condition, the overall average increase in operating costs compared with a
road in good condition are as follows:

- Road in fair condition (IRl 6 m/km) - operating costs 15 percent higher
- Road in poor condition (IRl 9 m/km) - operating costs 32 percent higher

- Road in very bad condition (IRl 12 m/km) - operating costs 50 per cent
higher

Total vehicle operating costs in each country have been estimated by multiplying
the unit vehicle operating costs for each vehicle type by the total annual vehicle
kilometres for the same vehicle types. The vehicle kilometre estimates for each
country are described in Chapter 6. Total vehicle operating costs in each country
at different roughness levels are shown in detail in Annex 3 Table A.3.6. The re-
sults are summarised in Table 3.4. In Kazakhstan, for example, an increase in
average main road roughness levels from , say, IRl 5 m/km to IRl 6 m/km would
result in an increase in annual vehicle operating costs on main inter urban roads
of US$ 123 million at present traffic levels. This is US$ 52 million or 75 percent
more than the country’s total road budget in 1995. Examples from the other
countries would show a similar picture.
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Road surface roughness levels have been reported to be increasing at around 7
percent a year on the main roads in the TRACECA region and in some coun-
tries such as Armenia and Georgia it could be nearer 20 per cent. Assuming an
annual rate of increase of 10 per cent in average main road network roughness
it would take 7 years for average network condition to deteriorate from good (IRI
3 m/km) to fair (IRl 6 m/km) and a further 4 years for it to deteriorate to poor (IRl
9 m/km). At the much higher rates of deterioration reported in the Caucasus re-
gion the same developments would take 4 and 2 years respectively. In Armenia
an increase in average main road network roughness from IRI 3 to IRl 6 m/km
implies an increase in annual vehicle operating costs of US$ 45 million at
present traffic levels and if roughness progression really is 20 percent a year,
this loss would be incurred over only 4 years. A further increase in average
roughness from IRl 6 m/km to IRl 9 m/km over two or three years would result in
a further increase of US$ 50 million in vehicle operating costs at present traffic
levels.

These operating costs magnitudes obviously have a potentially serious impact
on costs elsewhere in the economy. They also provide a clue as to why appro-
priate road maintenance and rehabilitation designed to arrest road network
roughness progression has such a high economic priority. Such maintenance
and rehabilitation can be undertaken for costs which are very significantly less
than the potential savings in vehicle operating costs which they can bring about.
For this reason appropriate road maintenance and rehabilitation programmes
have high economic rates of return which is another way of saying that they are
of high economic priority.

Economic Significance of Vehicle Operating Costs

In the TRACECA countries as a group vehicle operating costs on the main inter
urban road networks amount to not less than 14 percent of Gross Domestic
Product (GDP) or 6 percent of GDP at purchasing power parity. The estimates
of GDP are based on data from the World Bank and the European Bank for Re-
construction and Development (EBRD).

There are some variations about this average in the different countries, but only
in Azerbaijan is it significantly different. The available data suggest that total in-
ter urban main road vehicle operating costs in Azerbaijan could amount to more
than 30 percent of GDP or 10 per cent of GDP at purchasing power parity. This
ratio double the TRACECA region average and it seems unlikely to be correct.
There are two possible explanations. The first is that the available estimates of
Azerbaijan's GDP may be too low. The second is that the data on Azerbaijan
traffic on which our estimates of vehicle kilometres and, hence, total vehicle
operating costs are based may be significantly overstated. However, the degree
of overstatement of traffic volumes would have to be very large indeed to ex-
plain such a high ratio of operating costs to GDP, and this to be inherently unli-
kely. Given the presently available data, an underestimate of GDP seems to be
the more plausible explanation.

The ratios of total vehicle operating costs to GDP in the TRACECA countries are
high enough for the economic significance of rising, or indeed falling, road roug-
hness levels to be self evident. A comparison of total vehicle operating costs
and GDP in each of the TRACECA countries is set out in Annex 3 Table A.3.7.
Background economic data are presented in Table A.3.8.
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3.7 Potential Significance of Passenger and Goods Delay Costs

The overwhelming importance of vehicle operating costs in road user costs has
already been discussed briefly in Chapter 2. The main evidence for this is the
work undertaken in the road feasibility studies in Azerbaijan and Kyrgyzstan un-
dertaken respectively by Wilbur Smith and Associates and Carl Bro International
a/s. In the Baku - Astara road study in Azerbaijan the consultants estimated ve-
hicle operating costs and passenger delay costs. In Carl Bro International’s stu-
dy of the Bishkek - Osh road in Kyrgyzstan vehicle operating costs and the costs
of delays to goods in transit were estimated.

The assessment of passenger delay costs involves the following steps:
. Estimating the average number of passengers per vehicle.

D Estimating the value of time for different categories of passengers which
involves obtaining information on passenger occupations.

. Estimating what proportion of passenger time saved could be used pro-
ductively. This is usually based on information on trip purposes derived
from detailed roadside interview surveys of vehicle drivers and passen-
gers.

The valuation of the cost of delays to goods in transit involves valuing the goods
making up vehicle loads and the cost of time represented by an interest rate.

The information required for these valuations is very detailed which explains why
estimates of the cost of delays to passengers and goods is only attempted in the
context of detailed road feasibility studies. Experience from many road feasibility
studies in low income countries throughout the world has shown that the eco-
nomic value of passenger and goods time saved is usually a very small fraction
of the value of vehicle operating costs. This is another reason why they are so-
metimes omitted from studies which are being undertaken under limited budgets
and time constraints.

Using the methodology described above, the consultants undertaking the stu-
dies in Azerbaijan and Kyrgyzstan estimated the value of delays to passengers
and goods in transit as follows:

. Azerbaijan. The valuation of passenger time was based on average wa-
ge rates and on this basis, and taking account of occupational catego-
ries, the time of car and bus passengers was estimated to be equivalent
to US$ 0.51 and 0.35 per hour. However, it was assumes that only 30
percent of car passengers’ and 20 percent of bus passengers’ trips were
for economically productive purposes and the real value of time saved
was accordingly reduced to these proportions of the full time value. In
effect the real hourly value of passenger time saved was US$ 0.15 for
car passengers and US$ 0.07 for bus passengers. The average number
of passengers per vehicle was assumed to be two for cars and thirty
four for large buses. The value of delays to goods in transit was not
estimated, presumably because it was assumed to be insignificant.

. In the Kyrgyzstan study passenger time values were also based on
weekly wage rates and an undifferentiated hourly value of US$ 0.36 was
initially estimated for passengers of all vehicle types. However, only 50
percent of passenger time saved was assumed to be potentially used
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productively and the real value of passenger time saved was, therefore,
USS$ 0.18. Average vehicle occupancy was assumed to 3.5 passengers
per car, 6.5 passengers per utility vehicle and 32 passengers per bus.

. Kyrgyzstan cargo delay costs. The basis of the estimate was an as-
sumption from origin-destination survey evidence that 10 percent of
trucks were carrying perishable commodities, mainly fruit and vegetables,
and 50 percent were carrying non-perishable goods. A representative
value of US$ 200 per tonne was estimated for perishable cargoes, 0.5
percent of the cargo was assumed to be spoiled per day and an hourly
interest rate of US$ 0.013 was calculated. The hourly cargo delay cost
was accordingly estimated at US$ 0.01 per tonne of truck capacity and
this translated into the following cargo delay costs by truck type:

- 2 axle truck USS$ 0.05 per hour
- 3 axle truck US$ 0.10 per hour
- >3 axle truck US$ 0.15 per hour

In order to test the significance of passenger and goods time costs compared
with vehicle operating costs in Azerbaijan and Kyrgyzstan we have entered as-
sumed time values into the operating cost model for each country and rerun the
model. In fact the passenger time value for Azerbaijan was rounded up to a
uniform US$ 0.15 per hour for passengers on all vehicle types. Kyrgyzstan pas-
senger time value was rounded up from US$ 0.18 per hour to US$ 0.20 per
hour. The value of goods delay costs per hour were as set out above. The re-
spective models for the two countries were then run and the results are summa-
rises in Annex 3 Table A.3.9

In Azerbaijan annual passenger time costs only account for 3.9 per cent of the
total of vehicle operating costs and passenger time costs. In Kyrgyzstan the
proportion is 5.9 per cent. Cargo delay costs were only valued in the Kyrgyzstan
study and they vary insignificant indeed. Compared to annual vehicle operating
costs of US$ 324.1 million and passenger time costs of US$ 20.3 million, cargo
delay costs amounted to only US$ 679,000 or 0.2 per cent of total road user
costs. A number of tests for other TRACECA countries showed the same pictu-
re.

In view of the low prevailing income levels and the resulting very low economic
time values in the TRACECA states their marginal contribution to road user
costs in the inter urban road context hardly justifies the considerable effort requi-
red to quantify them. This conclusion would not, however, be necessarily valid in
the urban road transport context.
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ECONOMIC IMPACT OF ROAD MAINTENANCE

Introduction

The purpose of road maintenance is to make sure that a road does not fail befo-
re its design life. Successful road maintenance achieves this by reducing the
road’s rate of deterioration and, by slowing down the rate of surface roughness
progression, it enables road user costs to be lower than they would otherwise
have been. The overwhelming importance of road user costs in total road trans-
port costs has already been demonstrated in Chapter 3 and anything which re-
duces these costs has a significant effect. The economic impact of a reduction
in road user costs must, however, be assessed in relation to the costs of achie-
ving it. In this respect, maintenance, which is a relatively low cost activity in
comparison, for example, with new road construction, is highly desirable from
the economic perspective as well as being good engineering practice. This is re-
flected in the high economic rates of return to maintenance programmes which
are appropriate in scale and timing. In short, road maintenance is one of the
most appropriate uses of scarce budgetary resources in the transport sector.

In the past the main problem with road maintenance in many low income coun-
tries had nothing to do with engineering or economics, but rather with image.
Road maintenance was perceived to be a rather mundane activity with none of
the political attractions of higher profile new construction projects. In Africa and
Latin America this led to a neglect of road maintenance and a very high econo-
mic costs were subsequently incurred. The sharp contraction in highway bud-
gets in the late 1970s and 1980s came about just as the effects of neglected
maintenance were becoming highly visible. Attitudes toward highway mainten-
ance have subsequently changed and this reflects both the new budgetary rea-
lities and the prompting of international donors such as the World Bank.

In the TRACECA countries highway maintenance has been inadequate in the
1990s and the effects are becoming evident in rising road surface roughness
levels. This means that in the more serious cases rehabilitation is needed as
well as maintenance. In the most serious cases the situation will have deteriora-
ted to a point where the pavement may have to be completely reconstructed.
The progression from routine and periodic maintenance to rehabilitation and re-
construction involves very large increases in the cost of roadworks. Inadequate
allocations of funds to road maintenance have been a result of severe contracti-
ons in state budgetary resources and this in turn has reflected the economic
crisis experienced by most of the TRACECA countries.

Road Maintenance, Road Condition and Road User Costs

The use of computerised models to simulate pavement behaviour has enabled
the effects of different maintenance levels on road condition and road user costs
to be predicted with greater precision in recent years. The development of the
World Bank’s HDM-IIl model and its use to analyse the economic implications of
network deterioration in low income countries in the late 1980s did much to
focus attention on the vital importance of appropriate maintenance. It has also
been widely used to develop optimum maintenance and rehabilitation strategies
for different road conditions with and without budget constraints.

Under the current TRACECA project all 8 recipient states are provided with
hardware and software for a computerised data base and a pavement mana-
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gement system (PMS).The model used in this PMS to predict pavement dete-
rioration and surface roughness progression is from the latest version of the
World Bank's Highway Design and Maintenance Standards model (HDM-IV)
which is currently being tested. The model basically takes account of existing
pavement condition as measured by roughness (IRl in m/km), pavement age
and strength, the incidence of rutting and cracking, cumulative pavement dama-
ge from axle loading and environmental factors represented by an environmen-
tal coefficient. The specification of the roughness prediction model is as follows:

IRl = 0.98*€™[Rlo + 135SNCK4* * NE|] + [0.143 * RDS] +[ 0.0068 * CRX;] +[ 0.056 * PAT|]

Where SNCKs = 1+ SNC -0.00004 * HS * CRX;

Rl = roughness at pavement age t, IRl in m/km

Rlo = initial roughness, IRl in m/km

NE; = cumulative equivalent standard axle loads (ESAL) at
age t, in million ESA/lane

t = pavement age since construction or rehabilitation in
years

m = environmental coefficient

SNC = structural number modified for subgrade strength

HS = thickness of bound layers in mm

CRX: = area of indexed cracking (%) at time t

RDS; = standard deviation of rut depth in mm at time t

PAT, = area of patching (%) at time t

The use of this and other pavement models in engineering and economic ana-
lysis of road maintenance and rehabilitation is needed to predict the progression
of surface roughness with or without some form of treatment, and the reduction
of roughness resulting from a treatment. Once the year by year roughness has
been predicted, there is a direct link with road user costs via the type of models
illustrated in Chapter 3.

The economic analysis of alternative maintenance and rehabilitation options ta-
kes the form of a discounted cash flow analysis over a defined period or life cy-
cle. It is customary in this type of analysis to compare one or more defined alter-
natives with an option representing doing the minimum possible. The latter is
sometimes called the Without situation”and the former the With situation(s)” It

is important to realise that over long appraisal or life cycle periods of 10 or more
years doing the minimum in the Without situation”is very unlikely to mean doing
nothing. Therefore, the occasional references to the o nothing situationWhich
are encountered in some analyses are misleading and they should be avoided.
The total engineering and road user costs under the two options are compared
and the results are expressed in the form of different measures of economic
feasibility or project worth. These include the Net Present Value (NPV) which is
the sum of the discounted net benefits over the defined appraisal period, the
NPV per kilometre, and the Internal Rate of Return (IRR ), which is the discount
rate at which costs and benefits are equated. The Benefit/Cost Ratio (B/C ratio)
is also sometimes used, particularly when establishing priorities under budget
constraint. The B/C ratio is the ratio of discounted benefits to discounted costs.

These measures indicate economic priority, although on technical grounds the
NPV and B/C ratio are superior to the IRR for this purpose. The general decision
rule is that the higher the NPV, B/C ratio and IRR, the higher the economic
priority of the proposed expenditure. When choosing between a number of al-
ternative maintenance strategies for a given combination of road condition and
traffic, the strategy showing the highest NPV or NPV per kilometre is normally
chosen. The IRR is not a particularly reliable measure for ranking alternatives in
order of economic priority, but it is widely used, particularly by international do-
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nor organisations, because its use avoids the necessity of defining the appro-
priate discount rate to be used in different countries.

A detailed description of economic project appraisal methodologies is not requi-
red in a study such as this. The brief summary given above is designed to provi-
de’ sufficient background explanation to facilitate understanding of the two illu-
strative examples of the economic effects of road maintenance which are set
out in Tables 4.1 and 4.2.

These two examples are taken from the maintenance strategy analyses under-
taken within the pavement management system currently being implemented by
the Consultant in the TRACECA countries. In Table 4.1 the economic analysis
compares the following alternative strategies for a specified road section:

o Undertake routine maintenance and patching only in a do minimum
strategy.

. Provide an initial overlay, undertake routine maintenance and patching,
and then provide a subsequent overlay at a defined roughness threshold
level.

The table shows how roughness progresses under the alternative scenarios and
how this affects the level of road user costs. The net economic benefits in each
year are obtained by subtracting total transport costs under Strategy 1 from total
transport costs under the minimum maintenance strategy (Strategy 0). The re-
sults of the discounted cash flow analysis show that Strategy 1 is economically
highly desirable and preferable to the minimum maintenance strategy because
the NPV at the indicated discount rates is positive. If the do minimum strategy
had been the better one, the NPV would have been negative at the indicated
discount rates and the IRR would have been below 10 or 15 percent. The ana-
lysis shows that spending US$ 788,086 more than required by the minimum
maintenance alternative results in this instance in an undiscounted saving in to-
tal transport costs of US$ 2.5 million over the appraisal period.

The second example set out in Table 4.2 involves a similar comparison of a mi-
nimum maintenance strategy of routine maintenance and patching with a stra-
tegy involving deferred rehabilitation in addition to routine maintenance ‘and pat-
ching. Roughness under the two alternatives is the same until Year 6 when the
deferred rehabilitation takes place and there are, therefore, no saving in road
user costs until Year 6. The result of this comparison shows that the strategy of
deferred rehabilitation in this situation is of only marginal priority and its econo-
mic feasibility is dependent on what is defined as the appropriate discount rate.
If the discount rate is only 10 percent, the deferred rehabilitation strategy is ac-
ceptable, but if it is 15 percent, the minimum maintenance strategy is preferable.

The analysis of optimum maintenance strategies involves repeating this type of
analysis many times for alternative road expenditure options. In the pavement
management system being implemented in the TRACECA countries an ex-
haustive list of options is compared for each road section, and only the 20 opti-
ons showing the highest economic priority are stored in the computer database
for future reference.

Traffic volumes obviously have an important effect on road pavements, but the
precise nature of the effect is not always clearly understood. The inclusion of
cumulative equivalent standard axles as an important variable in the model set
out above gives an idea of the nature of the traffic effect. This is discussed more
fully below.
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Table 4.1 EXAMPLE OF THE ECONOMIC IMPACT OF MAINTENANCE AND REHABILITATION.

TABLE4-1.XLS

0 1996 0.11 0.1 7.52 3.92 0.70 0.00 277.50 278.20 0.70 382.40 231.54 -335.74
1 1997 0.12 0.23 7.81 4.06| 0.70 0.00 287.17 287.87 0.70 0.00 237.85 49.32
2 1998 0.12 0.35 8.12 4.21 0.70 0.00 297.43 298.13 0.70 0.00 244.40 53.03
3 1999 0.12 0.47 8.43 4.36 0.70 0.00 308.21 308.91 0.70 0.00 251.20 57.01
4 2000 0.12 0.59 7.76 4.52 0.70 0.00 319.56 320.26 0.70 0.00 258.26 61.30
5 2001 0.13 0.72 9.11 4.68 0.70 0.00 331.52 332.22 0.70 0.00 265.60 65.92
6 2002 0.13 0.85 9.46 4.86 0.70 0.00 354.24 354.94 0.70 0.00 281.41 72.83
7 2003 0.14 0.99 10.12 5.04 0.70 0.00 384.24 384. 0.70 0.00 298.26 85.98
8 2004 0.14 1.13 10.51 5.24 0.70 0.00 411.23 411.93 0.70 0.00 316.22 95.01
9 2005 0.15 1.28 10.93 5.45 0.70 0.00 440.50 441.20 0.70 0.00 335.62 104.88
10 2006 0.16 1.44 11.35 5.67 0.70 0.00 472.20 472.90 0.70 0.00 356.34 115.86
11 2007 0.17 1.61 11.80 3.92 0.70 0.00 506.64 507.34 0.70 405.70 342.58 -241.65
12 2008 0.17 1.78 12.84 4.06 0.70 0.00 559.07 659.77 0.70 0.00 362.29 196.78
13 2009 0.18 1.96 13.33 4.21 0.70 0.00 600.78 601.48 0.70 0.00 383.23 217.55
14 2010 0.19 2.15 13.85 4.36 0.70 0.00 646.38 647.08 0.70 0.00 405.49 240.89
15 2011 0.20 2.35 14.40 4.52 0.70 0.00 696.31 697.01 0.70 0.00 429.18) 267.14
16 2012 0.21 2.56 14.97 4.68 0.70 0.00 750.89 751.59 0.70 0.00 454.38 296.51
17 2013 0.22 2.78 15.58 4.86 0.70 0.00 810.74 811.44 0.70 0.00 481.48 329.26
18 2014 0.24 3.02 16.22 5.05 0.70 0.00 876.55 877.25 0.70 0.00 510.36 366.19
19 2015 0.25 3.27 16.92 5.25 0.70 0.00 950.15 950.85 0.70 0.00 541.16 408.99
Undiscounted Totals 14.00 0.00 10,281.30] 10,295.30] 14.00 788.10 6,986.84 7.788.25) 2,507.06
Net Present Value (NPV) @ 10% discount rate 480.06

Net Present Value (NPV) @ 15% discount rate 185.70

Net Present Value (NPV) @ 21.94 % discount rate 0.00

Internal Rate of Return (IRR %) 21.94

NPV per Km @ 10% discount rate 68.58

NPV per Km @ 15% discount rate 26.53

NPV per Km @ 21.94 % discount rate 0.00

Source: Consultant's estimates
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Table 4.2 EXAMPLE OF THE ECONOMIC IMPACT OF DEFERRED REHABILITATION.

TABLE4-2.XLS

0 1996 0.1 0.1 7.52 7.52 0.40 0.00 158.57 158.97 0.40 0.00 158.57 158.97 0.00
1 1997 0.12 0.23 7.81 7.81 0.40 0.00 164.10 164.50 0.40 0.00 164.10] 164.50 0.00
2 1998 0.12 0.35 8.12 8.12 0.40 0.00 169.96 170.36 0.40 0.00 169.96 170.36 0.00
3 1999 0.12 0.47 8.43 8.43 0.40 0.00 176.12 176.52 0.40 0.00 176.12 176.52 0.00
4 2000 0.12 0.59 7.76 7.76 0.40 0.00 182.61 183.01 0.40 0.00 182.61 183.01 0.00
5 2001 0.13 0.72 9.1 9.1 0.40 0.00 189.44 189.8 0.40 0.00 189.44 189.84 0.00
6 2002 0.13 0.85 9.46 2.45 0.40 0.00 202.42 202.82 0.40 800.00 142.44 942.84 -740.02
7 2003 0.14 0.99 10.12 2.54 0.40 0.00 219.57 219.97 0.40 0.00 150.23 150.63 69.33
8 2004 0.14 1.13 10.51 2.63 0.40 0.00 234.99 235.39 0.40 0.00 158.47 1568.87 76.52
9 2005 0.1% 1.28 10.93 2.73 0.40 0.00 25171 2562.11 0.40 0.00 167.20 167.60 84.52
10 2006 0.16 1.44 11.35 2.83 0.40 0.00 269.83 270.23 0.40 0.00 176.44 176.84 93.39
1 2007 0.17 1.61 11.80 2.93 0.40 0.00 289.51 289.91 0.40 0.00 186.22 186.62 103.29
12 2008 0.17 1.78 12.84 3.05 0.40 0.00 319.47 319.87 0.40 0.00 196.69 197.09 122.78
13 2009 0.18 1.96 13.33 3.7 0.40 0.00 343.30 343.70| 0.40 0.00 207.80 208.20 135.51
14 2010 0.19 2.15 13.85 3.30 0.40 0.00 369.36 369.76| 0.40 0.00 219.58 219.98 149.78
15 2011 0.20 2.35 14.40 3.44 0.40 0.00 397.89 398.29| 0.40 0.00 232.2% 232.65 165.64
16 2012 0.21 2.56 14.97 3.59 0.40 0.00 429.08 429.48 0.40 0.00 245.72 246.12 183.36
17 2013 0.22 2.78 15.58 3.75 0.40 0.00 463.28 463.68 0.40 0.00 260.04 260.4 203.24
18 2014 0.24 3.02 16.22 3.91 0.40 0.00 500.89 501.29 0.40 0.00 275.34 275.74 225.55
19 2015 0.25 3.27 16.92 4.09] 0.40 0.00 542.95 543.35 0.40 0.00 291.63 292.03| 251.32
Undiscounted Totals 8.00 0.00 5,875.02 5,883.02 8.00 800.00 3,950.83 4,758.83 1,124.19
Net Present Value (NPV) @ 10% discount rate 73.70

Net Present Value (NPV) @ 15% discount rate -33.49

Net Present Value (NPV) @ 21.94 % discount rate 0.00

Internal Rate of Return (IRR %) 12.82

NPV per Km @ 10% discount rate 10.53

NPV per Km @ 15% discount rate -4.78

NPV per Km @ 21.94 % discount rate 0.00

Source: Consultant’s estimates
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The Effect of Axle Loads on Road Pavements

Heavy vehicle traffic is a an important contributor to the deterioration of road pa-
vements. This contribution to pavement damage over time is sometimes mista-
kenly attributed to gross vehicle weight, but this is only true under special
circumstances. In general, the damage caused to road pavements by vehicles is
a function of a complex combination of factors of which the weight on the ve-
hicle axles is the best known and most easily measured. Damage to bridges and
other road structures on the other hand is a function of gross vehicle weight, but
it is damage to pavements which is the main item of interest in the context of
this study.

The effects on pavements considered in this section concentrate on structural
damage, which is the most important factor influencing effective pavement life.
Other forms of damage, such as those to wearing courses, are not discussed
further because they can be attributed to all types of vehicles.

The axle load has traditionally been treated as the sole damage factor since the
research undertaken in the 1950s by the American Association of State Hig-
hway Officials (AASHTO). However international research undertaken over the
last 20 years has demonstrated that the picture is more complex and that the
following factors are also important:

the type of axle, including the number of wheels and the type of tyres,
the axle grouping - single, tandem and triple (tridem),

The surface contact pressure of the tyres and

the vehicle suspension system.

The precise effect and relative importance of these also varies according to
whether the damaging potential being considered is to flexible or rigid pave-
ments. The main problem with utilising the results of the more recent research is
that it is extremely difficult in practice to obtain adequate data on all the above
variables for each vehicle using a road. For this reason, the traditional AASHTO
based research evidence continues to be used.

According to the AASHTO research the damage to flexible pavements from the
passage of a single vehicle axle could be described by the following expression
using the so-called “fourth power law”:

° Equivalence Factor = [(Axle weight)/Reference axle weight)]4
Where
Equivalence factor = pavement damage factor
Axle weight = the weight of a single axle in tonnes
Reference axle weight = a single axle weight of 8.16 tonnes

Occasionally a reference axle of 10 tonnes is also used. The exponent used is
commonly in the range 4.0 - 4.3. In more sophisticated formulations different
exponents are sometimes used to express the potential damage to different
layers in flexible pavements. In the case of semi rigid or rigid pavements the ex-
ponent used can be between 8 and 12. The fourth power law’suggests that the
damage to flexible pavements increases extremely rapidly with single axle loads
above the reference axle weight.

The damage to flexible pavements caused by a given load on tandem axles is
less than the damage caused by the same load on two single axles. Similarly,
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the damage caused by a load on a tridem (triple) axles is even less than the
equivalent load carried on three single axles. The AASHTO research and the
more recent research carried out in a number of member countries of the Orga-
nisation for Economic Co-operation and Development (OECD) indicate that the
damage to flexible pavements attributable to tandem axles is just over 60 per-
cent of the damage caused by the same load on two single axles. In the case of
tridem axles the equivalent damage is 45 percent of the damage which would be
caused by the same load on three single axles. The national axle loading regu-
lations in various OECD countries take these damage ratios into account. These
ratios embody a high, if necessary, degree of simplification because the dama-
ging effect is also a function of the way the load is distributed over the axles and
whether single or double tyres are used. In most of the discussion in this section
twin wheeled axles are assumed. The difference in damaging power between
single, tandem and tridem axles also grows rapidly with rising load weight. This
is the obvious reason why only the heavier trucks have tandem or tridem axles.

The grouping and type of tyres also influences potential damage to pavements.
For example, wide base tyres do about 92 percent of the damage of normal
single tyres and twin tyres only do around 77 percent of single tyre damage. Fi-
nally, there are also differences in the pavement damaging potential of different
types of vehicle suspension systems. Modern suspension systems are thought
to have only 95 percent of the pavement damaging potential of traditional sus-
pension systems.

The simplified methodology for calculating the potential pavement damaging im-
pact of different axle grouping and characteristics shown below provides a very
useful basis for assessing the impact of different types of vehicles. In practice,
conventional axle load surveys are seldom able to provide the amount of infor-
mation required for this level of pavement damage evaluation. It is important ne-
vertheless to have a clear idea of the pavement damage potential of different
types of heavy vehicle because it has an important bearing on road user char-
ges for heavy vehicles and on national axle loading regulations.

The total pavement damaging power of different types of heavy vehicle can be
summarised in the following simplified model:

PD = [(ALy/ALg) * k1 * kz * ka]®

where AL, = load on the axle or axle grouping
Aly = the reference axle load
k4 (type of grouping) single axle = 1.0
tandem axle = 06
tridem axle = 0.45
k> (type of tyres) twin tyres = 1.0
wide base tyres = 1.2
single tyres = 13
k3 (type of suspension) traditional = 1.0
improved = 0.95

a is the exponent
Based on the use of this model, the OECD in its report The Impacts of Heavy

Freight Vehicles”evaluated the pavement damaging potential of different types
of trucks and the findings are discussed briefly below.
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The Effects of Different Types of Trucks on Pavements

Any reasonably rigorous assessment of the pavement damage attributable to
different types of heavy goods vehicles has to take payload into account. While
it is interesting to know the absolute pavement damage factors for different ve-
hicle types, it is even more interesting to have information on these damage
factors in relation to payload tonnes. Assuming that a given annual tonnage has
to be transported over a road network, it is important from a vehicle licencing
perspective to know what types of heavy goods vehicles would transport that
tonnage at minimum damage to the pavements. With this knowledge it should
be possible to use the vehicle licencing system to encourage vehicles with axle
configurations which do least pavement damage in relation to load capacity.

The results of analyses carried by the OECD are summarised in Table 4.3. The-
se show that gross vehicle weight is not necessarily a very good guide to the
pavement, as opposed to bridge, damaging potential. The damage factors for
different types of goods vehicles with different axle configurations is a much
better guide, but the most valid basis for considering pavement damaging po-
tential by heavy goods vehicles is in relation to payload capacity. The estimated
damage factors per payload tonne of capacity show that large articulated trucks
are usually less harmful to pavements than smaller rigid single axle trucks. The
results in the table assume correct loading and the greater pavement damaging
potential of 2 axle rigid trucks increases when overloading is taken into account.
These results reflect the respective damaging potential of single, tandem and
tridem axles discussed earlier.

None of the systems of heavy goods vehicle licencing encountered in the
TRACECA countries appears to take these factors into account. In the longer
term considerable gains in economic efficiency would result from reforming the
structure of heavy vehicle licences to take pavement damage factors per tonne
of payload capacity into account.

Vehicles and Pavement Damage in the TRACECA Countries

Axle load surveys had been undertaken by the Consultant in Armenia, Azerbai-
jan, Georgia, Kazakhstan, Kyrgyzstan, Turkmenistan and Uzbekistan. The re-
sults of these surveys show that most heavy goods vehicles manufactured in the
C.I.S are smaller and have lighter axle loads than the equivalent non - C.I.S ve-
hicles traversing the TRACECA road networks. The overall level of axle loading
is very low by international standards, but it can be expected to increase in line
with international experience in the medium to long term. The contribution of
vehicle axle loading to pavement damage in the TRACECA countries has been
much smaller than it would have been if international vehicle damage factors
and incidence of vehicle overloading had been experienced.

The overall results of the axle loading surveys in six TRACECA countries are set
out in Annex 4 Tables A.4.1 and A.4.2. The overall pavement damage factors
for heavy goods vehicles in Table A.4.2 are low, but they still overstate the pa-
vement damaging potential of the different vehicle types because they are esti-
mated on a single axle basis. In other words, no reduction is made for vehicles
with tandem or tridem axles because this information was not recorded. It should
also be noted that the large samples of heavy vehicles weighed at each location
included empty vehicles and vehicles with low load factors. The samples were,
therefore, representative of the heavy vehicle flows. The average damage fac-
tors using an exponent of four from all the surveys were as follows:
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Large Buses All =1.50

2 axle trucks All=0.11 non-C.|.S =4.87
3 axle trucks All=0.24 non-C.I.S = 1.27
4 axle trucks All=0.83 non-C.1.S = 1.92
5 axle trucks All = 0.45 non-C.I.S =1.31

The corresponding damage factors using a 10 tonne reference axle are lower.

Estimates of damage factors per payload tonne have also been estimated in
Annex 4 Table A.4.4 assuming payload to be around 60 percent of gross vehicle
weight, an 8.16 tonne reference axle and an exponent of 4. The resulting da-
mage factors per payload tonne are summarised below:

2 axle trucks All = 0.02 per payload tonne
Non C.I.S = 0.67 per payload tonne
3 axle trucks All = 0.03 per payload tonne
Non C.1.S = 0.11 per payload tonne
4 axle trucks All = 0.06 per payload tonne
Non C.1.S = 0.12 per payload tonne
5 axle trucks All = 0.03 per payload tonne
Non C.I.S = 0.08 per payload tonne

It should be remembered that these are overestimated to the extent that no ad-
justment to damage factors has been made for tandem and tridem axles. The
damage factors per payload tonne are clearly significantly higher for non C.I.S
vehicles than for C.1.S vehicles and this reflects higher load factors as might be
expected from commercial operators of the more expensive international trucks.
The relationship between the damage factors and damage factors per payload
tonne between non C.I.S two axle trucks and multi axle trucks is similar to the
OECD examples. The two axle truck fleets of C.I.S manufacture are dominated
by trucks which are small by international standards and their damage factors
and damage factors per payload tonne are very low both in comparison with in-
ternational 2 axle trucks and in relation to multi axle trucks of C.I.S manufacture.

A revival of economic activity in the TRACECA countries could be expected to
be accompanied by a significant increase in trucking activity and growing load
factors. A greater use of larger articulated trucks of non C.1.S origin can also be
expected. In the medium to long term it can be expected that damage factors for
heavy goods vehicles in the TRACECA countries will move into line with interna-
tionally accepted norms and the implications of this for pavement maintenance
and rehabilitation need to be recognised.

It will have been noticed that no mention has been made of passenger cars and
other light vehicles in the above discussion. The reason for this is that they ma-
ke very little contribution to pavement damage. The pavement damage factor for
a typical passenger car of around 1.6 tonnes is only about 0.0001 and for a
small pickup or minibus it might be of the order of 0.0015 to 0.002. A car, there-
fore causes only one thousandth of the pavement damage of an average 2 axle
truck of C.I.S manufacture. For light utility vehicles the proportion is 1 - 2 per-
cent. Even allowing for the much greater number of light vehicles on the roads,
the total pavement damage attributable to them is negligible.
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Table 4.3 PAVEMENT DAMAGING POTENTIAL OF DIFFERENT TYPES OF CORRECTLY LOADED TRUCK

Rigid 2 axle S-S 2 14 9 1.35 0.10 0.15
Rigid 3 axle S-T 3 22 14 1.22 0.06 0.09
Rigid 2 axle truck + 2 axle drawbar trailer S-S /S-S B 37 24 3.36 0.09 0.14
Rigid 2 axle truck + 3 axle drawbar trailer S-S/S-T 5 45 29 3.22 0.07 0.11
Rigid 3 axle truck + 3 axle drawbar trailer S-T/S-T 6 54 34 3.06 0.06 0.09
Articulated 2 axle tractor + 2 axle semi trailer SS/T 4 34 21 2.23 0.07 0.11
Articulated 3 axle tractor + 2 axle semi trailer S-T/T 5 42 26 2.08 0.05 0.08
Articulated 3 axle tractor + 3 axle semi trailer S-T/TR 6 50 31 2.17 0.04 0.07

Note: The estimated damage factors take account of the reduced pavement damaging effect of tandem and triple axles.
S = single axle T = tandem axle TR = triple (tridem) axle
Source: Organisation for Economic Co-operation and Development (OECD) - "Impacts of Heavy Freight Vehicles"
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THE FINANCING OF ROADWORKS

General

The financing of roadworks in most of the TRACECA states is nominally through
a road fund set up by government. In Armenia, however, there is no road fund
and financing of roads from the general government budget. In practice, the lack
of financial independence of most of the road funds means that financing of
roadworks operates in much the same way as if it were from the general go-
vernment budget.

The main direct charges on road users are in the form of taxes on automotive
fuels, vehicle licences and registration taxes, transit taxes on foreign (non-C.1.S)
vehicles and taxes on vehicle acquisition. Nearly all these charges are at levels
which are very low by international standards. Other taxes used for financing
roadworks include turnover and - or profits taxes on enterprises linked functio-
nally or locationally with the highway networks. In the economic climate experi-
enced by most TRACECA states in recent years profits taxes are unlikely to ha-
ve been a major contributor to highway budgets. In most cases these taxes and
charges are at levels which are very low by international standards. In part this
reflects a traditional philosophy of road financing inherited from the past, and it
is also the result of a failure to make adequate adjustments in taxes and char-
ges to take account of inflation. The overall effect has been a declining real
financial contribution from road user charges to the road sectors. This has been
accompanied by an irresistible downward pressure on general government bud-
gets as a result of the economic depression of the 1990s.

Road Funds
Introduction

Road funds have been established in most of the TRACECA states since 1991.
None of them can be said to possess the degree of financial and operational in-
dependence which the World Bank, for example, regards as critical to their suc-
cess. In practice, most of the TRACECA road funds appear to operate as an
extension of the central government’s tax collection machinery. They have little
effective control over how much of the money which they collect from the road
sector is used in the road sector. A possible exception to this could be Uzbeki-
stan where it is claimed that lessons learned from the problems of other road
funds have been incorporated in the design of its own fund. The following secti-
ons briefly summarise the main features of road funds in individual TRACECA
countries.

Azerbaijan

The Road Fund Law setting up Azerbaijan’s road fund was passed in November
1994, but the fund effectively started operations in mid 1994.. Before the
establishment of the road fund the financing of roadworks was from the State
Budget. The fund is supposed to collect revenue from road user charges and
highway related taxes and to pass this revenue on to the Ministry of Finance.
These charges include an automotive fuel sales tax, a road use tax on enterpri-
ses, a vehicle sales tax, vehicle ownership taxes and a transit tax on non - C.I.S
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foreign vehicles. The potential revenue from this transit tax is significantly redu-
ced by the fact that Iranian vehicles, which constitute the majority of foreign ve-
hicles, are exempted from paying it.

Fifteen percent of the revenue from the fuel tax is supposed to be passed onto
the fund by the State Fuel Committee, but this has not happened so far. The
Ministry of Finance decides the annual budget to be allocated to Azeravtoyol,
the state highway organisation, so highway financing is still effectively from the
State Budget.

In the second half of 1994 the road fund collected the equivalent of US$ 10 mil-
lion. This increased to US$ 27.9 million in 1995. The road fund’s estimated re-
venue collection for 1996 is equivalent to US 79.8 million, but as of August 1996
the predicted budget allocation for roadworks by the Ministry of Finance was no
more than US$ 10.4 million of which approximately 80 percent was for state
highways.

5.23 Georgia

The law establishing Georgia's road fund was passed in September 1995. The
law sets out the basis of the fund, its main purpose, the provision of financial re-
sources for it and the use of those resources. The main charges and taxes con-
tributing to the fund’s revenues include a sales tax on automotive fuel, a road
use tax on enterprises, taxes on vehicle ownership, a tax on the location of pu-
blic utility facilities within road rights of way, contributions from lotteries and traf-
fic fines, and a transit tax on foreign vehicles entering Georgia and on Georgian
vehicles carrying foreign export cargoes.

In the first seven months of 1996 the proceeds from road user charges and ta-
xes amounted to the equivalent of US$ 9.46 million. Of this, just over 40 percent
came from transit taxes on foreign vehicles, 29 percent from road use taxes on
enterprises, 25 percent from vehicle ownership taxes and only 4.1 percent from
taxes on fuel. Indications from the first half of 1996 are that expenditure on
roadworks was running at around 60 percent of the total proceeds from the
fund.

5.24 Kazakhstan

Up to 1992 expenditure on roads in Kazakhstan was financed from the National
Budget. In December 1991 two categories of road funds were established by
government decree, the National Road Fund for national road maintenance and
development and the Regional (Oblast) Road Funds for local road maintenance
and development. Road fund revenue was originally designed to come from the
proceeds of a road use tax on enterprises, a purchase tax on vehicles, a ve-
hicle ownership tax based on vehicle horse power, a tax on petroleum products
and vehicle tyres, a tax on the income of transport companies and a transit tax
on foreign vehicles entering Kazakhstan.

The structure of road use taxes and user charges was modified in 1994, but the
new arrangements were rescinded in the second half of 1995. As of mid 1996 a
number of road funding arrangements were under consideration by the Go-
vernment. In general, Kazakhstan's experience with operating a road fund has
not been satisfactory.
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Road fund revenue dropped from the equivalent of US$ 185 million in 1993 to
US$ 92 million and US$ 100 million respectively in 1994 and 1995. The latest
available information on the main sources of road fund revenue only relate to
1993 when road use taxes accounted for 47 percent and taxes on fuel and ve-
hicle tyres contributed a further 36 percent of the total. In 1993 road fund reve-
nue and expenditure on roads were almost in balance. Since then, however, ex-
penditure on roads has been only 50 percent of road fund revenue in 1994 and
70 percent in 1995. The balance has presumably gone into the Government’s
general tax revenues.

5.2.5 Kyrgyzstan

The establishment of a road fund has been under consideration for the past two
years, but as of May 1996 the necessary legislation had not been passed.

5.2.6 Tadjikistan

Tadjikistan has a road fund responsible for collecting road user charge revenue,
but details on the operation of the fund are not available.

5.2.7 Turkmenistan

Turkmenistan'’s road fund was only established in 1995 and it became operatio-
nal at the beginning of 1996. Its objectives were the financing of requirements
for the maintenance, rehabilitation and development of State roads. The fund'’s
financial resources were originally intended to come from the excise duty on
automotive fuels, transit charges on foreign vehicles and the annual vehicle re-
gistration tax. Subsequently, the abolition of special government departmental or
agency accounts meant that the road fund could not be operated as a financially
independent entity. A further blow to the fund’'s resources was the removal of
the proceeds of the excise tax on automotive fuels from its control. The fund’s
managing authority is Turkmenautellari.

The estimated financial resources of the fund in 1996 are the equivalent of US$
17 million to US$ 20 million depending on whether official or commercial
exchange rates are used, This represents a significant increase on the US$ 7
million made available for roads out of the state budget for in 1995.

5.2.8 Uzbekistan

Uzbekistan originally established a road fund in 1993. It has been mainly finan-
ced out of taxes on enterprises and institutions at the state, oblast (regional) and
rayon (district) level, taxes on vehicle ownership and transit taxes on foreign
vehicles entering the country. The fund is responsible for financing all road-
works, but its resources do not include a tax on automotive fuel. The only part of
the country levying a tax on fuel is the Semi Autonomous Republic of Karakal-
pakistan where a 7 percent fuel tax is in force.The road fund is administered by
Uzavtoyul, the state highway organisation.

The amount of fund revenue raised at just over the equivalent of US$ 100 mil-
lion may be insufficient, but Uzbekistan appears to be one of he few TRACECA
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countries with a road fund where a significant part of fund revenue is not appro-
priated by the finance ministry for non - road uses.

Road User Charges and Road Related Taxes

General

In the following sections the details of road user charges and road related taxes
in individual TRACECA countries are briefly summarised. The information on
these charges was collected during visits to the various countries in the course
of the Project.

Armenia

Armenia is in the process of introducing a new road tax and draft legislation was
supposed to have been presented to Parliament in September 1996. The
present structure of charges and taxes is similar to those in force in most of the
other TRACECA countries and the most distinguishing feature of the new Ar-
menian proposals will be the much greater reliance to be placed on the
proceeds from a fuel tax.

The main features of the proposed new road tax are as follows:

. The 2 percent tax on the revenues of enterprises involved in vehicle ope-
ration and the 0.43 percent tax on the incomes of all other enterprises
will be replaced by a fuel levy.

e The levy or tax on petrol and diesel will be at the rate of 12 percent.

The Ministry of Finance estimates that the new fuel tax will raise just over the
equivalent of US$ 7 million in a full year and the stated intention is that this will
be specifically assigned to road expenditure. This would be an advance on the
road budgets of US$ 1.65 million in 1994 and US$ 4.15 million in 1995. It should
be noted, however, that only one third of the 1995 road budget allocation had
been paid out as of June 1996. The predicted 1996 fuel tax yield will also be re-
quired to cover a local counterpart contribution of around US$ 864,000 to an
International Development Association (IDA) credit.

Azerbaijan

The existing road taxes and road user charges comprise the following:

o A 0.5 percent tax on the turnover of road vehicle operating companies
and a 0.3 percent tax on the turnover of trading companies and certain
other types of company.

o A 2 percent vehicle sales tax.

. A vehicle ownership tax levied on the basis of a complicated formula in-
volving the multiplication of a percentage of the minimum wage rate by
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vehicle horse power. For private cars the relevant percentage is 2 and for
other vehicles it is 5.

3 International transit tax on foreign vehicles entering the country, but
specifically exempted from this tax are Iranian vehicles which make up
the largest group of foreign (non C.1.S) vehicles. The following transit tax
rates have been in force in 1996:

- Cars - US$ 15 per entry

- Buses - from US$ 30 per entry for buses of 12 passenger capacity
to US$ 100 for buses with a capacity of more than 30 passengers.

- Trucks attract a transit tax of from US$ 100 (less than 10 tonnes)
to US$ 180 for trucks of more than 24 tonnes. It is not clear whe-
ther the truck tonnage refers to payload capacity or gross vehicle
weight. There are additional weight related transit charges based
on truck weight. These range from US$ 0.15 per kilometre for
trucks weighing 37 - 41 tonnes to US$ 1.8 per kilometre for trucks
weighing more than 81 tonnes.

In the absence of vehicle weighing equipment at each border post
it is not clear how the truck weight assessments for transit tax pur-
poses is made or how the relevant number of kilometres for char-
ging is calculated. In addition to transit charges on vehicles, there
are transit charges on vehicle loads. These range from US$ 100
per load for a hot very dangerous“load to US$ 400 per load for a
“very dangerous" load.

o A petrol sales tax of from US$ 3.07 - 3.74 per tonne, depending on
octane level, and a tax on automotive diesel of US$ 2.20 per tonne.
There is also a retail sales tax on automotive fuels of 15 percent.

Azerbaijan has a system of complex road taxes and user charges, but in the ab-
sence of information on the relative contribution of the different charges to total
road fund revenue it is difficult to judge their effectiveness as a source of reve-
nue. What is beyond dispute is that total revenue raised from road users is
insufficient and the proportion passed on as road budgets is even more inade-
quate.

Georgia

A tax for the use of public roads is levied on the profits and - or turnover of
specified enterprises. There is a 2 percent profits tax on enterprises operating
passenger transport services. Municipal buses are exempt. The profit tax rate is
0.5 percent for banking organisations and 0.1 percent for other business organi-
sations. Trading enterprises must also pay a 0.1 per cent tax on their turnover.
Enterprises located within 50 metres of a public road in densely settled areas
and within 100 metres in less densely populated areas have to pay double the
above tax rates. Organisations selling automotive fuels also have to pay a fuel
tax, and their liability to pay profit taxes is reduced in line with their liability to pay
the fuel tax. The fuel tax is in the form of a value added tax of 5 percent.

There is a vehicle ownership tax based on engine capacity. The rates for diffe-
rent vehicle types is as follows:
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Cars- US$ 0.20 per horse power

Buses-from US$ 0.50 per horse power for vehicles with less than 13
seats to US$ 2.00 per horse power for vehicles with more than 30 seats.
Trucks from US$ 1.00 per horse power for vehicles of less than 11 ton-
nes to US$ 3.00 per horse power for vehicles of more than 40 tonnes.

The annual registration - ownership tax has to be paid before the annual safety
check and when a vehicle is re-registered on change of ownership.

A transit tax is levied on foreign vehicles entering Georgia and on owners of
Georgian vehicles loaded with foreign cargoes for re-export abroad. The transit
tax rates levied on entry into Georgia are as follows:

Cars US$ 20.00
Buses (less than 13 seats) US$ 40.00
Buses (13 - 29 seats) US$ 80.00
Buses (30 or more seats) US$ 130.00
Trucks (less than 11 tonne payload capacity) USS$ 130.00
Trucks (11 - 20 tonne payload capacity) US$ 160.00
Trucks (21 - 39 tonne payload capacity) US$ 220.00

Trucks (40 or more tonnes payload capacity) US$ 300.00
Payment of this tax can be made in US dollars or in other currencies.

Finally, there are taxes on public utility facilities located within State road right of
way and on roadside advertising hoardings. The utility tax is levied at the rate of
the equivalent of US$ 0.10 per linear metre of facility within the right of way. The
tax rate on roadside advertising hoardings ranges from the equivalent of US$ 20
per square metre of hoarding on national roads to US$ 15 per square metre on
intra state (republican) roads and US$ 5 per square metre on local roads.

The State Tax Office is responsible for raising these taxes and road user char-
ges and for the accounting and financial contrive of the road fund.

Kazakhstan

Under the 1994 restructuring of road financing the main road taxes and user
charges were as follows:

° Special road tax of 1.0 percent of turnover levied on all enterprises. The
proceeds were split in the proportions 30 per cent for national roads and
70 percent for Oblast funds.

° A tax of 1.0 percent on vehicle purchases with the proceeds going to
Oblast funds.

° An annual transport tax linked to vehicle size.

= A value added tax on fuel, lubricants and tyres the proceeds being de-

stined for the Oblasts.

. A levy of 2.0 per cent on transporters’ turnover with the revenue going to
national roads.
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As mentioned earlier, these arrangements were rescinded during the second
half of 1995 and alternative financing arrangements are still being considered by
the Government.

Kyrgyzstan

In recent years road related taxes and road user charges have comprised the
following:

o an annual road tax of 0.8 percent of turnover levied on most enterprises.
Trading companies and privatised or small scale agricultural enterprises
pay at the rate of 0.08 per cent of turnover.

. a levy of 2 percent on the turnover of all transport companies, which has
now become a voluntary contribution

o an excise tax on petrol of the equivalent of US$ 4.1 per tonne. A similar
tax on diesel was abolished in 1995

. a vehicle registration tax of 5 percent of the vehicle’s value on transfer of
ownership
. an annual vehicle licence tax of approximately US$ 0.90 per horse power

of engine capacity for trucks and US$ 0.02 per horsepower on cars

. A 10 percent import levy on imported cars from outside the C.I.S.

Revenue from these sources goes into the Government's central budget and it
is not specifically allocated to the Ministry of Transport for expenditure on roads.

A draft of a Republican Road Fund Law was prepared by the Ministry of Trans-
port as part of the Automobile Road Act which has been under consideration by
the Ministry of Finance since early 1995. The objective of this would be to
establish a dedicated road fund which would legally tie specified sources of re-
venue to expenditure on roads. Under the draft proposals there would be 13
different sources of revenue, either existing or newly proposed. Proposed new
charges and taxes would include the following:

o a value added tax on fuels and tyres

© licencing fees for transport activities

© duties on heavy axles and large vehicles

D toll fees for selected roads and tunnels

© a transit tax on foreign vehicles entering Kyrgyzstan

As of May 1996 the Ministry of Transport was attempting to add supplementary
proposals focusing on existing taxes and charges. Revenue from taxes paid by
vehicle owners amounted to around US$ 5.4 million in 1994. Revenue from au-
tomotive fuel taxes might have contributed a further US$ 0.8 million. These re-
venues are clearly inadequate in relation to expenditure requirements, but total
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Government revenue in 1994 only amounted to the equivalent of US$ 181.8 mil-
lion.

5.3.7 Turkmenistan

The main road user charges in force in Turkmenistan include transport licence
fees, taxes for vehicle inspection , vehicle registration fees, fuel tax, import du-
ties on vehicles and transit fees for international (non - C.I.S) vehicles. The main
features of current charges and taxes are as follows:

° Road transport licence fees. These have been applicable to internatio-
nal road transport enterprises since May 1996. Before then they were al-
so applied to domestic transport enterprises, but at a much lower rate.
Foreign freight carriers now pay monthly fees at the following rates per
vehicle:

- Trucks with a carrying capacity of less than 10 tonnes US$ 20
- Trucks with carrying capacity of 10 - 20 tonnes USS$ 50
- Truck with carrying capacity of more than 20 tonnes US$ 100

° Annual vehicle inspection fees are collected by the Police Department
of the Ministry of the Interior. The fee for Turkmen vehicle owners is the
equivalent of US$ 0.12 per vehicle and for foreign owners the fee is US$
4.00 per vehicle. It is not immediately apparent why inspection of foreign
owned vehicles should be thirty three times more expensive than for do-
mestic vehicle owners.

. Vehicle registration fees in the form of fees for vehicle licence plates
are the equivalent of US$ 7.50 for Turkmen and US$ 100.00 for foreign
owners.

. Duties on passenger vehicles imported from outside the C.|.S and Iran

are levied at the rate of 10 percent of the vehicle’s declared import value
which cannot be less than US$ 1,000. There are also additional Customs
charges of 0.2 percent to cover the administrative paperwork.

o Transit charges on international vehicles entering Turkmenistan are
as follows:
- Trucks of less than 10 tonnes carrying capacity US$ 50
- Trucks of 10 to 20 tonne carrying capacity US$ 100
- Trucks of more than 20 tonnes carrying capacity US$ 150
Passenger vehicles attract the following transit charges:
Cars US$ 30
Buses with less than 20 seats USS$ 25
Buses with 13 to 30 seats US$ 50
Buses with more than 30 seats US$ 100

In 1995 vehicles from the C.I.S countries (except Azerbaijan, Georgia
and Ukraine) and from Afghanistan, Iran and Turkey were exempt and if
this is still the case, the potential revenue yiel from this charge seems
rather limited.
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e Excise tax on motor fuels are at the rate of 55 percent and 60 per cent of
the respective ex refinery prices of petrol and diesel. In October 1996 these
were the equivalent of US$ 0.047 - 0.052 per litre for petrol and 0.038 per
litre for diesel. Even allowing for distribution costs, the economic opportunity
cost of Turkmen refined automotive fuels is probably nearer US$ 0.30 per
litre. The above percentage rates seem to be quite high, but the ex refinery
prices on which the tax is based are so extraordinarily low by international
standards that this results in a very low duty in practice.

e Annual tax on road vehicles. This is based on a specified multiple of the
minimum wage and in US dollar equivalent terms the tax rates are approxi-
mately as follows:

Cars uSs$ 10

Buses (depending on seating capacity) US$ 40 - 100
Rigid trucks (depending on capacity) US$ 100 - 1,000
Road tractors (depending on horse power) US$ 150 - 400
Semi trailer (depending on load capacity) US$ 50 - 250

Until the beginning of 1996 revenues from some of the above taxes went into
special Ministry of Road Transport accounts at the Bank of Turkmenistan.
However, all special accounts were abolished in January 1996 and these reve-
nues now go into the State Budget. Revenues from vehicle inspection are allo-
cated to the special Road Traffic Safety Fund which comes under the jurisdiction
of the Ministry of the Interior. Revenues from transit charges are supposed to be
directly allocated to the Road Fund administered by Turkmenautoellari, but there
is some doubt as to whether the full hard currency receipts are being transferred
to the fund.

Uzbekistan

Uzbekistan has the traditional mix of road taxes on enterprises, taxes on vehicle
purchase and ownership and a transit tax on foreign vehicles. Except in Kara-
kalpakistan there is no automotive fuel tax.

The profits tax on enterprises operating road vehicles is levied at the rate of 2.0
percent. The purchases tax on vehicles is at 5.0 percent for cars and 10 per
cent for buses and trucks. The transit tax on foreign (non-C.1.S) vehicles ente-
ring the country has been fixed at US$ 150.0, but this figure appears to have
been arrived at arbitrarily and not based on rigorous analysis.

Road Budgets and Expenditure on Roads

The traumatic economic conditions experienced by most of the TRACECA
countries since 1991 have been reflected in severely constrained government
budgets and sharply reduced levels of expenditure on roads. Consequently, ex-
penditure levels on roads appear to be low both by historical standards and by
the standards of other countries of similar income levels.

The available evidence on expenditure on roads, total central government ex-
penditure and Gross Domestic Product which is set out in Table 5.1 has to be
treated with considerable caution because of the uncertain quality of the data,
but it does indicate a fairly consistent pattern. All the countries except Turkme-
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nistan and Uzbekistan are spending significantly less per kilometre on their state
road networks than was being spent in the mid 1980s. In Azerbaijan, Ka-
zakhstan, Kyrgyzstan and Tadjikistan the prevailing levels of expenditure on
state roads are less than half of the levels between 1983 and 1985. In Armenia
it is just over half.

Expenditure on roads appears to lie within the range 0.2 - 1.9 per cent of total
central government expenditure in 1995/1996. In Tadjikistan, however, it ap-
pears to be only 0.2 per cent. For the TRACECA countries, excluding Tadijiki-
stan, expenditure on roads is 0.16 - 0.35 per cent of Gross Domestic Product.
Once again, Tadjikistan is well below the range at only 0.05 percent of GDP.

Historical and international comparisons are only interesting up to a point. The

main interest in any analysis of expenditure levels on roads is how they compare
with required expenditure levels. This is the subject of the next chapter.
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Table 5.1 TRACECA COUNTRIES - EXPENDITURE ON ROADS 1983/85 - 1995/96

Armenia 1983-85 1,281 1,907 3,188 12.20 5,547 2,697 3,827
1995-96 1,629 1,579 3,208 6.60 4,052 2,058 0.90 0.24
Azerbaijan 1983-85 1,698 4,330 6,028 26.70 8,894 2,677 4,429
1995-96 1,409 3,280 4,689 10.40 7,381 2,218 1.20 0.35
Georgia 1983-85 1,610 3,843 5,453 5.10 1,724 604 935
1995-96 946 4,059 5,005 4.83 5,106 965 1.90 0.25
Kazakhstan 1983-85 13,032 32,009 45,041 51.33 1,616 946 1,140
1995-96 6,132 11,364 17,496 25.80 4,207 1,475 0.80 0.16
Kyrgyzstan 1983-85 2,849 6,310 9,159 13.80 2,627 843 1,507
1995-96 748 2,363 3,110 5.20 6,956 1,672 0.70 0.21
Tajikistan 1983-85 1,310 2,787 4,097 6.04 1,728 1,354 1,474
1995-96 1,089 696 1,785 0.90 826 504 0.20 0.05
Turkmenistan 1983-85 1,740 5,329 7,069 4.97 1,785 350 703
(b) 1995-96 1,720 3,748 5,468 10.00 5,815 1,829 2.00 0.20
Uzbekistan 1983-85 1,656 15,313 16,969 42.11 5,612 989 2,482
1995-96 1,393 20,432 21,825 62.73 14,917 2,053 2,874 0.80 0.30
Note: (a) In 1983-1985 this is based on actual allocations. In 1995-1996 it isonly based on actula allocations in Kazakhstan
and Uzbekistan. Elsewhere is is the per km expenditure if the inter state roads absorbed the whole budget.
(b) Total government expenditure is underestimated and expenditure on roads as a percentage of it is , therefore,
overstated.
Source: Consultant's estimates based on data obtained in each country.

Government expenditure data from EBRD and GDP data from EBRD and the World Bank.
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ROAD USE COSTS AND EXPENDITURE

General

In this chapter estimates are presented of the total costs of using the inter state
and intra state road networks in each of the TRACECA countries. These costs
are undiscounted life cycle costs presented on an average annual basis. The
road use costs are then compared with the budget - expenditure levels in each
country as presented in the last chapter and the excess of required maintenan-
ce and rehabilitation expenditure over existing expenditure levels shows the
scale of the financing gap, if any.

At this early stage it is important to distinguish clearly between road use costs
and road user costs. Road user costs were discussed at some length in
Chapter 3 where they were defined as including the following categories of
costs incurred by road users:

3 Vehicle operating costs
. Passenger delay costs
s The costs of delays to goods in transit.

Accident costs to road users are also included in road user costs, but they have
not been quantified in this study in the absence of adequate data.

Road use costs are the other main component of total road transport costs, na-
mely the costs of building, maintaining and managing or administering roads.
These costs include the costs of routine annual maintenance, periodic mainten-
ance and rehabilitation, which are usually incurred by the highway agency or
department, and the administrative, policing and other costs incurred by other
agencies or government departments.

Although the potential importance of environmental costs in total transport costs
is acknowledged, especially where new addition to road infrastructure is invol-
ved, they are not discussed further in this study which is mainly concerned with
road maintenance and rehabilitation in an inter urban context.

The cost of maintaining and rehabilitating road networks is a function of their in-
itial characteristics and condition, the levels and characteristics of traffic using
them, factors associated with the road’s physical environment, and the unit
costs of roadworks. A rigorous assessment of future road network maintenance
and rehabilitation requirements should normally be based on detailed informati-
on by road section on road condition, pavement roughness, pavement strength
and a number of other engineering factors likely to affect future pavement life
and the nature and costs of future roadworks. The assessment would also in-
clude detailed analysis of present and future traffic by vehicle type and axle
loading and an analysis of road user costs at different road pavement roug-
hness levels. Predictions also have to be made of future pavement performance
and pavement surface roughness based on an assessment of the expected im-
pact of traffic.

The most rigorous basis for estimating future road network maintenance and re-
habilitation requirements would be an engineering and economic analysis of al-
ternative treatment strategies on a section by section basis. This is the type of
approach envisaged in the use of the computerised pavement management sy-
stem being demonstrated in each country as part of this Project. The nature and
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cost of all the section level strategies would be brought together to create a
network level road expenditure programme over time and the total costs of this
would be calculated on a year by year basis. This approach is very demanding
of resources and as a minimum it needs to be based on a detailed highway da-
tabase of the type which is not yet available in the TRACECA countries at the
network level. In summary this is the future aim of the current project which can
be seen as the first, the important step for the implementation of the PMS.

A slightly simpler approach, which is still fairly demanding of highway data, in-
volves describing the network in a matrix of hypothetical representative sections
combining defined road and traffic characteristics. Optimum maintenance and
rehabilitation strategies would be developed for each of these representative
road sections on the basis of engineering and economic cost benefit analyses,
probably using a computerised model of some sort. In this optimisation analysis
different potential, initial and subsequent road expenditure plans would be com-
pared with a “do minimum” scenario in a discounted cash flow analysis and the
plan or strategy showing the highest economic Net Present Value (NPV), NPV
per kilometre or Benefit -Cost Ratio would be selected. The optimum strategy for
each section would be the one minimising total discounted life cycle transport
costs in which, it will be remembered, road user costs are the main compo-
nent.The optimum strategy and the implied road agency expenditure programme
over time for each section would be set out and the road costs for all sections
would be added up to form an overall expenditure programme from which the
average annual road expenditure requirements for the network would be ascer-
tained.

It is important to be clear about the role of road user costs in this process. Road
user costs are a vital component of the optimum strategy analysis because they
are the largest component of total transport costs associated with each scenario
being compared. However, once the optimum maintenance and rehabilitation
strategy for each section has been found on the basis of engineering and eco-
nomic cost benefit analysis, the focus of attention moves to road or road use
costs. These are the future highway agency costs which will dictate road ex-
penditure requirements and , hopefully, budgets.

The approach to the estimation of road use costs described later in this chapter
is of necessity a highly simplified version of the representative section approach
described above. The road use cost analysis has had to be based mainly on
readily available data in the highway departments in each country. An exception
to this is vehicle axle load data which was collected in a series of special sur-
veys conducted by the Consultant. With the possible exception of Kazakhstan,
none of the TRACECA countries has a highway database capable of sustaining
the above type of analysis. The detailed databases created for the pilot road
sections selected for the introduction and training of the pavement management
system under the Project covered approximately 30 kilometres of main road in
each country. These sections were not though for and also are too short to form
a representative sample of pavement characteristics suitable for extrapolation to
the network level. However, all socalled TRACECA roads (marked as ROAD
CORRIDOR on the TRACECA Map) were inspected and data recorded for road
surface condition category/class with relation to IRI (roughness).
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Table 6.1 PAVEMENT STRENGTH INDICATORS IN SELECTED C.l.S COUNTRIES

Armenia (a)
Armenia (b)

Azerbaijan
Georgia
Kazakhstan
Kyrgyz Republic
Tajikistan
Uzbekistan

4.5 4.0 2.6 2.6 2.4
7.5 4.8 4.0 3.0 2.3
4.9 4.0 3.8 3.5 2.9
5.0 4.2 3.5 3.2 2.6
4.6 4.0 3.0 2.4 2.0
4.6 3.9 3.0 2.8 1.5
4.6 3.9 3.0 2.8 1.5
4.7 4.0 3.0 2.5 2.0

oo - e

Carl Bro International a/s
Kyrgyz Republic
(Bishkek - Osh Road)

TecnEcon - The Armenia
Highway Survey"

CowiConsult and TecnEcon
"Road and Road Transport
St4dy in Russia, Ukraine,
Kazakhstan and Belarus"

Russia - Moscow area
Russia - St Petersburg area
Russia - Samara area
Russia - Tjumen area
Russia - Irkutsk area

Kazakhstan - 2 areas (a)
Ukraine - 2 areas

70 tonne design:
Normal layer coefficients
Reduced layer coefficients

6 tonne design:
Normal layer coefficients
Reduced layer coefficients

612 3.9 3.6 2.8
1454.0 6.2 6.8 4.6 1.9
850.0 4.2 5.1 4.6 3.9 2.3
476 5.6 4.6 4.2 3.2 2
235 3.8 4.1 3.6
592 4.4
962 4.6 4.2 3.2 2.8 2.3
1,190 4.2 2.3 1.4
8.0 7.0
6.5 5.5
5.0 4.5 4.0 3.0 2.0
4.0 3.5 3.0 2.5

Note:

Sources:

(a) Assumed from design standards
(b) Based on benkelman beam survey results.

Consultant's estimate.

CowiConsult and TecnEcon - "Roads and Road Transport Study"
(Russia, Ukraine, Kazakhstan and Belarus) - for EBRD, 1992

Carl Bro International a/s - Road (Bishkek-Osh) Rehabilitation Project
- for Asian Development Bank (1995)
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The methodology used for estimating road use costs is based on a short cut ap-
proach suggested by the World Bank and this is described in greater detail be-
low. However, even this short cut approach requires the following network level

information:

B representative daily traffic levels by vehicle type
B axle loading by vehicle type

o pavement strength

The next section sets out the estimates of the above traffic and pavement
strength inputs for each country and the process by which they were obtained.

6.2 The Characteristics and Utilisation of the Main Road Networks

6.2.1. Characteristics of the Main Road Networks

The highway institutions and agencies in the TRACECA countries have more or
less readily available road inventory information on road geometrics and pave-
ment type, visual road condition survey information and information on the de-
sign standard to which individual road sections were built. Except in Armenia
and Kazakhstan, there is very little information on pavement strength as measu-
red by Benkelman Beam surveys and virtually no pavement roughness survey
data. In general, more and better information is available for the inter state roads
than for the intra state or old republican roads. The lack of information on the
characteristics of district and local roads precluded their inclusion in the road
use cost study, even though they form the largest part of each country’s public
road network.

The World Bank’s short cut approach to road use cost analysis being adopted
for this study uses information on pavement strength (modified structural num-
ber) as a proxy for pavement characteristic and condition. The absence of pa-
vement strength data in most TRACECA countries is, therefore, a potential
obstacle to this form of analysis. Information on road design standards is, howe-
ver, widely available and this provides the somewhat imperfect guide to potential
pavement strength which has had to be used in this study. The main features of
the geometric and pavement design standards used in the C.I.S are shown in
Annex 6 Table A.6.2. There are, however, differences in pavement design de-
tails from country to country. reflecting the differences in geography and climate.

The structural numbers for different pavement design categories shown in An-
nex 6 Table A.6.2 are based on normal pavement layer coefficients for road
construction in the West. However, there are reasons to believe that layer coef-
ficients for roads built in the former Soviet Union can be considerably lower. The
reason for this is that roadworks often deviated from the design standards in
their implementation. The use of poorer than specified quality materials, variati-
ons in sub base thickness and low compaction levels have been three of the
more common examples mentioned by highway engineers in the TRACECA and
other C.I.S countries. In the “Roads and RoadsTransport Study of Russia,
Ukraine, Kazakhstan and Belarus” carried out by CowiConsult and TecnEcon for
the EBRD in 1992 it was suggested that a general reduction in theoretical layer
coefficients of, around, 20 percent was warranted when assessing pavement
strength from the design standards. According to the AASHTO Guide for Design
of Pavement Structures, this corresponds to a reduction of E-module by 20 per-
cent or CBR values by 30 percent for unbound materials. Our assumptions
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about road design standards and pavement strength are based on the above
suggestion that a 20 percent reduction in the layer coefficients should be made.

The assumptions used in this study about pavement strength for roads of diffe-
rent design standards are summarised in Table 6.1. This table also shows esti-
mates which have been made in a number of other studies in recent years in the
C.I.S. In Armenia there are two alternative pavement strength assumptions. The
first is based on design standards as in the other countries, and the second is
based on the results of a benkeiinan beam survey carried out in 1995. The re-
sults of our statistical analysis of the results of this survey are presented in An-
nex 6 Table A.6.3. The deflections recorded in the survey were converted to
Modified Structural Number using a formula recommended in the World Bank’s
documentation of its HDM-IIl model.The survey was extensive and the sample of
over 2,500 observations was very large . It was, therefore, hoped that the results
could form the basis of a more rigorous approach to linking pavement strength
to design standards in the TRACECA countries. In practice, however, we have
some reservations about the data largely arising from the high degree of uni-
formity of deflection levels recorded across large lengths of road and different
design standards. This may have been the result of the equipment used or its
calibration. In the case of Armenia, therefore, the road use cost analysis descri-
bed later in this chapter is undertaken on the basis of the alternative assumpti-
ons about pavement strength shown in Table A.6.3. Deflection surveys have al-
so been undertaken in Kazakhstan in recent years, but the results were only
available in the form of a qualitative summary. No alternative pavement strength
estimates based on deflection survey results could, therefore, be made.

The length of inter state and intra state roads falling within the five different de-
sign categories in each country are shown in Annex 6 Table A.6.1 In each
country this summary has been based on an analysis of the detailed section by
section road data made available by the respective highway institutions. For
certain countries the quality of data available for the intra state network was of
variable coverage and in these cases it has been necessary to make assumpti-
ons about applicable design categories based on the distribution over the rest of
the intra state network. In the case of Azerbaijan it should be noted that the intra
state road network defined for this study does not include roads in the occupied
territories. There is no up to date information on these roads.

Utilisation of the Main Road Networks

The analysis of traffic levels on the main road networks has largely been based
on the results of routine classified traffic surveys undertaken by the respective
highway institutes. Most TRACECA countries inherited efficient traffic counting
and analysis procedures for inter urban main roads, but subsequent budget cuts
have had a significant adverse effect on the coverage of traffic counting pro-
grammes in certain countries. Inter state roads are covered in greater detail than
are the intra state roads in most countries and for this reason the traffic estima-
tes for inter state roads are more reliable than those for the intra state network.

The traffic estimates for intra state roads in Tadjikistan, Uzbekistan, Armenia,
and Georgia are considered to be less reliable than those for the other coun-
tries. In Georgia the traffic counting programme virtually ceased between 1991
and 1995 and the counts undertaken within the last eighteen months have con-
centrated on selected inter state roads. Even now, the traffic survey coverage of
Georgia’s inter state road network is inadequate and the Consultant carried out
supplementary classified volume counts on three inter state roads. The estima-
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tes of traffic on Georgia’s intra state road network are based on the results of
the extensive routine surveys undertaken in the period before 1990, in particular
between 1986 and 1990. The average traffic levels indicated in these surveys
have then been significantly reduced in accordance with the observed reduction
in traffic on inter state roads where recent data made possible a comparison of
1986-1990 and 1995-1996 traffic levels. In Armenia an excellent traffic counting
programme has been established, but it is focused on the inter state road net-
work. The only information on intra state road traffic levels is from traffic counts
undertaken on roads which were inter state roads but which have recently been
classified as intra state roads. Some of the traffic data collected as part of the
1994 “Armenia Highway Survey” comes under this category.

Where traffic data on the intra state networks were inadequate estimates have
been based on analysis of traffic levels by road design category on inter state
roads and on the original traffic levels inherent in the design category. The traffic
thresholds for each design category are as follows:

. Design Standard category |. Average daily traffic (ADT) over 7,000
. Design Standard category |l ADT 3,000 - 7,000

. Design Standard category Il| ADT 1,000 - <3,000

. Design Standard category IV ADT 100 - <1,000

. Design Standard category V ADT <100

The significant reductions in traffic which have taken place in most TRACECA
countries since 1990/1991 may well have nullified a large part of the traffic
growth which took place in 1970s and 1980s after the roads were constructed.
For this reason, the traffic ranges in the design standard categories may well
offer a better guide to current traffic ranges on the intra state roads than would
have been the case in a continuous traffic growth environment.

The vehicle classification system used in routine traffic counts in all TRACECA
countries except Armenia has a vehicle weight based classification for goods
vehicles.In this system trucks are, with some local variations, classified as fol-

lows:

° trucks of less than 3 tonnes
° trucks of 3 - <5 tonnes

° trucks of 5 - 8 tonnes

° trucks of over 8 tonnes

An axle based truck classification system is more commonly used internationally
and is required for use in the World Bank’s HDM-IIl model. In this study and in
the PMS programme system provided to each of the recipient states under the
current Project the following vehicle classification system has been used for
traffic and axle load inputs. Armenia has also adopted a similar axle based ve-
hicle classification system since traffic surveys were undertaken for the
“Armenia Highway Survey” in 1994.

Passenger cars, jeeps etc.

Utility vehicles (minibuses, pickups and small vans)
Large buses

axle trucks

axle trucks or truck-trailer combinations

trucks or truck-trailer combinations of more than 3 axles
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The Consultant carried out a large number of moving observer counts on diffe-
rent types of road in each country. Classified volume counts of buses and trucks
were carried out as part of the axle load surveys undertaken in Armenia, Azer-
baijan, Georgia, Kazakhstan, Kyrgyzstan, Turkmenistan and Uzbekistan. Addi-
tional comprehensive classified volume counts were also carried out in Georgia.
The results of all these counts were used to convert the results of the official
routine counts to the above axle based classification.

The estimates of traffic by road design class were based on detailed analysis of
the combined road section and traffic count data. The results of this analysis for
each country are presented in Annex 6 Table A.6.4. The overall utilisation of
each country’s inter state and intra state networks in terms of vehicle kilometres
by vehicle type is presented in Table 6.2 below. In the TRACECA region as a
whole cars account for just over half the inter urban vehicle kilometres and light
utility vehicles make up a further 9 per cent of the total. Large buses account for
just under 4 per cent and trucks for just under one third.

Overall, approximately 45 percent of inter urban vehicle kilometres are on inter
state roads and 55 per cent are on intra state roads. However, this overall pictu-
re is heavily influenced by the very large intra state road networks in Ka-
zakhstan and Uzbekistan. In the other TRACECA countries the inter state net-
works carry a significantly larger share of total inter urban vehicle kilometres
than the intra state networks.

The distribution of equivalent standard axle (ESAL) kilometres shows a very
different picture of the potentially damaging impact of vehicles in terms of net-
work utilisation.The summary of ESAL kilometres which is presented in Table
6.3 shows a very different pattern between vehicle types as might be expected
from the discussion of pavement damage from axles in Chapter 4. Light vehicles
contribute less than 0.2 percent of total ESAL kilometres on inter urban main
roads in the TRACECA countries. Large buses account for 32 percent of total
ESAL kilometres and trucks account for just over 67 percent. The overall distri-
bution of ESAL kilometres between inter state and intra state roads is once
again heavily influenced by Kazakhstan and Uzbekistan in showing inter state
roads carrying only 39 per cent of the total. In most countries the inter state net-
work carries between two thirds and three quarters of inter urban ESAL kilome-
tres. Detailed estimates of ESAL kilometres by road design standard on inter
state and intra state road networks in each country are presented in Annex 6
Table A.6.5.
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Table 6.2 TRACECA COUNTRIES - VEHICLE KILOMETRES BY MAIN ROAD CATEGORY AND VEHICLE TYPE 1996

Vehicle Kilometres (million)
Country Road Road Car Utility Bus Truck Truck Truck TOTAL
Class Length 2-axle 3-axle >3-axle
(km)

Armenia Inter State 1,569.1 1,057.7 129.8 90.1 117.3 108.2 23.5 1,526.6
Intra State (Rep.) 1,578.7 289.2 46.5 16.8 45.2 36.2 9.5 443.4
Total Main 3,147.8 1,346.9 176.3 106.9 162.5 144.4 33.0 1,970.0
% total 68.4 8.9 54 8.2 7.3 1.7 100.0
Azerbaijan Inter State 1,409.0 1,272.8 279.2 143.5 521.1 109.0 159.3 2,484.9
Intra State (Rep.) 3,280.0 694.5 325.9 133.1 542.6 151.7 164.2 2,012.0
Total Main 4,689.0 1,967.3 605.1 276.6 1,063.7 260.7 323.5 4,496.9
% total 43.7 13.5 6.2 237 5.8 7.2 100.0
Georgia Inter State 946.0 1,202.4 58.4 113.3 68.1 64.4 26.8 1,533.4
Intra State (Rep.) 4,059.3 436.1 20.0 35.7 26.8 24.2 12.2 555.0
Total Main 5,005.3 1,638.5 78.4 149.0 94.9 88.6 39.0 2,088.4
% total 78.5 3.8 7.1 45 42 1.9 100.0
Kazakhstan Inter State 6,132.0 2,594.0 194.0 45.0 811.0 486.0 93.0 4,223.0
Intra State (Rep.) | 11,364.0 3,715.0 322.0 64.0 986.0 549.0 230.0 5,866.0
Total Main 17,496.0 6,309.0 516.0 109.0 1,797.0 1,035.0 323.0 10,089.0
% total 62.5 5.1 1.1 17.8 10.3 3.2 100.0
Kyrgyz Rep. Inter State 747.6 4236 51.8 30.0 103.0 54.6 25.7 688.7
Intra State (Rep.) 2,362.3 460.9 83.5 43.6 156.0 37.7 35.7 817.4
Total Main 3,109.9 884.5 135.3 73.6 259.0 92.3 61.4 1,506.1
% total 58.7 9.0 49 17.2 6.1 4.1 100.0
Tajikistan Inter State 1,089.1 337.4 27.8 20.5 924 50.5 16.5 545.1
Intra State (Rep.) 696.1 43.2 6.4 2.5 13.5 6.2 3.7 75.5
Total Main 1,785.2 380.6 34.2 23.0 105.9 56.7 20.2 620.6
% total 61.3 5.5 37 171 9.1 33 100.0
Turkmenistan Inter State 1,211.6 761.3 119.1 162.2 532.6 64.2 149.9 1,789.3
Intra State (Rep.) 6,471.0 741.4 201.9 49.3 190.8 98.6 474 1 1,756.1
Total Main 7,682.6 1,502.7 321.0 211.5 723.4 162.8 624.0 3,545.4
% total 42.4 9.1 6.0 204 4.6 17.6 100.0
Uzbekistan Inter State 1,393.0 1,416.6 430.5 116.0 852.4 1376 119.4 3,072.5
Intra State (Rep.) | 20,432.0 2,777.6 727.0 254.5 2,517.1 699.9 580.7 7,556.8
Total Main 21,825.0 4,194.2 1,157.5 370.5 3,369.5 837.5 700.1 10,629.3
% total 39.5 10.9 3.5 31.7 7.9 6.6 100.0

Note: Main roads are defined as the inter state (magistrale) and intra state (republican) road networks.

Source:

Consultant's estimates based on the national authorities' road and traffic data.
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Table 6.3 TRACECA COUNTRIES - ESAL KILOMETRES BY MAIN ROAD CATEGORY AND VEHICLE TYPE

'ESAL Kilometres (million)
Country Road Road Car Utility Bus Truck Truck Truck TOTAL
Class Length 2-axle 3-axle >3-axle
(km)

Armenia Inter State 1,569.1 0.11 0.18 57.19 18.96 44.06 8.36 128.86
Intra State (Rep.) 1,578.7 0.03 0.07 10.69 7.30 14.75 3.36 36.20
Total Main 3,147.8 0.14 0.25 67.88 26.26 58.81 11.72 165.06
% total 0.08 0.15 41.12 15.91 35.63 7.10 100.00
Azerbaijan Inter State 1,409.0 0.13 0.39 177.10 66.29 19.53 53.92 317.36
Intra State (Rep.) 3,280.0 0.07 0.46 164.29 69.02 27.19 55.56 316.59
Total Main 4,689.0 0.20 0.85 341.39 135.31 46.72 109.48 633.95
% total 0.03 0.13 53.85 21.34 7.37 17.27 100.00
Georgia Inter State 946.0 0.12 0.08 226.66 6.64 32.22 30.29 296.01
Intra State (Rep.) 4,059.3 0.04 0.03 71.38 2.61 12.09 13.78 99.93
Total Main 5,005.3 0.16 0.11 298.04 9.25 44.31 44.07 395.94
% total 0.04 0.03 75.27 2.34 11.19 11.13 100.00
Kazakhstan Inter State 6,132.0 0.26 0.27 11.09 36.72 88.08 19.98 156.40
Intra State (Rep.) 11,364.0 0.37 0.45 16.00 44.66 99.60 49.58 210.66
Total Main 17,496.0 0.63 0.72 27.09 81.38 187.68 69.56 367.07
% total 0.17 0.20 7.38 22.17 51.13 18.95 100.00
Kyrgyz Rep. Inter State 7476 0.04 0.07 497 7.07 9.10 16.26 37.51
Intra State (Rep.) 2,362.3 0.05 0.12 7.24 10.70 6.28 22.59 46.98
Total Main 3,109.9 0.09 0.19 12.21 17.77 15.38 38.85 84.49
% total v.11 0.22 14.45 21.03 18.20 45.98 100.00
Tajikistan Inter State 1,089.1 0.03 0.04 2.38 6.34 8.41 10.43 27.63
Intra State (Rep.) 696.1 0.01 0.01 0.29 0.93 1.03 2.33 4.60
Total Main 1,785.2 0.04 0.05 2.67 7.27 9.44 12.76 32.23
% total 0.12 0.16 8.28 22.56 29.29 39.59 100.00
Uzbekistan Inter State 1,393.0 0.14 0.60 127.61 164.52 25.86 120.77 439.50
Intra State (Rep.) |  20,432.0 0.27 1.01 274.39 476.78 128.24 581.31 1,462.00
Total Main 21,825.0 0.41 1.61 402.00 641.30 154.10 702.08 1,901.50
% total 0.0 0.1 21.1 33.7 8.1 36.9 100.0

Note: Main roads are defined as the inter state (magistrale) and intra state (republican) road networks.

Source:
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Indicative Estimates of Road Use Costs

General

The estimated cost of using road networks in each country should be a basic in-
put into any discussion about highway financing and road user charging policy.
Without a realistic estimate of road use costs, decisions about road budgets are
made in a vacuum and any cost recovery policy lacks a credible foundation.
Road use costs are defined in this study as the average annual costs of main-
taining, rehaoilitating and managing road networks over a life cycle of several
years. It will be noticed that the cost of adding to the road networks by building
new roads is not included in this definition which is basically limited to recurrent
costs . The cost of new roads should be considered separately under a capital
investment cost heading, However, new roads start incurring recurrent costs as
soon as maintenance commences. These recurrent costs should obviously be
included in our definition of road use costs. In practice, very few new roads are
being built in the TRACECA countries.

Road use costs can be divided into fixed and variable costs. Variable costs
comprise that portion of costs which is dependent on traffic and loading. In the
long run most road costs are variable to some degree, but it is usual practice to
include as a minimum the costs of policing and administration and interest on
loans in fixed road costs. There are also portions of routine and periodic main-
tenance and rehabilitation which are considered to be fixed . It is important to be
able to distinguish between fixed and variable road use costs because the dis-
tribution between the two has a significant influence on the optimum structure of
road user charges. The allocation of road costs between fixed and variable ele-
ments usually requires rather detailed research and can be time consuming
which was not part of this study, and therefore the division of road costs betwe-
en fixed and variable elements has been based on the results of analyses car-
ried out by and for the World Bank in many low income countries.

Methodology Used for Estimating Road Use Costs
World Bank Short Cut Analysis of Road Use Costs

The approach to estimating road use costs adopted in this study is based on a
short cut methodology suggested by the World Bank. This methodology is
based on a series of analyses of optimum maintenance strategies using the
Highway Design and Maintenance Standards model (HDM-IIl) and data from a
wide range of road studies in low income countries. In the analysis optimum
maintenance strategies and the associated life cycle average annual road use
costs were developed for a range of combinations of traffic, pavement strength
and pavement loading. This range of combinations can be considered as a
three dimensional matrix made of cells comprising different combinations of traf-
fic, pavement strength and traffic loading. The optimum maintenance strategy
for each combination, or cell in the matrix, involves routine maintenance plus the
application of periodic thick or thin overlays at pavement roughness thresholds
defined as optimum on the basis of extensive analysis using HDM-III. It also in-
cludes reconstruction where relevant.The average annual road use costs as-
sociated with each optimum maintenance and rehabilitation strategy are then
recorded. The results of the World Bank analysis are set out in Table 6.4.
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Table 6.4 AVERAGE ANNUAL ROAD USE COSTS UNDER OPTIMUM MAINTENANCE STRATEGIES

TABLE6-4.XLS

NNNWWWOOoOO oo 0

N WO

10,000
6,000
3,000

10,000
6,000
3,000
1,000

300
3,000
1,000

300
3,000
1,000

300

6,000
3,000
1,000

300

1.740
1.000
0.260
1.740
1.000
0.260
0.053
0.014
0.260
0.053
0.014
0.260
0.053
0.014

0.500
0.130
0.025
0.013

80
80
80
80
80
40
80
80
40
80
80
80
40
80

80
80
80
80

3.0
3.0
3.0
3.0
3.0
3.5
7.0
7.0
3.5
5.0
7.0
3.5
4.0
7.0

3.0
3.5
5.0
7.0

Moderate traffic loading with normal

3,806
3,155
2,955
3,921
3,270
3,211
3,062
2,562
3,212
3,062
2,562
3,272
3,122
2,622

3,155
3,211
3,062
2,622

3,216
3,217
2,647
3,365
3,038
2,391
145
128
2,648
379
206
3,323
1,336
290

3,217
2,391
379
290

636
432
578
2,667
1,734
640
317
249
2,128
1,563
336
2,963
1,617
648

214
605
1,309
468

3,852
3,649
3,225
6,032
4,772
3,031

462

377
4,776
1,942

542
6,286
2,853

938

Light traffic loading with normal truck composition

3,431
2,996
1,688

758

truck composition

7,658
6,804
6,180
9,953
8,042
6,242
3,624
2,939
7,988
5,004
3,104
9,558
5,975
3,560

6,586
6,207
4,750
3,380

Source: World Bank - "Management and Financing of Roads" 1995.
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The pavement strength levels considered range from strong pavements with a
modified structural number (SNC) of 8 to weak pavements with an SNC of 2.
Average daily traffic ranges from 10,000 to 300 vehicles and traffic loading ran-
ges from 1.74 million to 13,000 equivalent standa.d axles per lane per year we-
re taken for use in the analysis. Analyses were undertaken under alternative as-
sumptions about traffic composition, notably the proportion of trucks in the total.
For the purpose of this study the moderate and light traffic loading assumption
with normal (20 percent) truck composition was taken to be the most appropriate
in view of the low axle loading recorded in the axle surveys carried out in the
TRACECA countries.

In its analysis the World Bank distinguishes between fixed and variable road use
costs. The distinction is based on the results of many international studies and,
for recurrent maintenance and rehabilitation costs, on the results of HDM-III
analysis. In this analysis the results of the model runs with predicted traffic were
compared with runs where no traffic data was input. The results of the no traffic
runs showed the non traffic related or fixed cost components of recurrent costs .
All policing and road administration costs were taken as fixed costs and the or-
der of magnitude of these items was based on the results from several interna-
tional studies.

The road user costs used in the World Bank’s HDM-IIl based maintenance stra-
tegy analyses were derived from a range of international studies and relations-
hip between road user costs and pavement roughness would have been derived
from the model. Predicted traffic growth rates used in the analysis are not speci-
fied by the World Bank, but they would presumably also be based on a wide
range of international experience.

The economic and financial unit costs used in the World Bank analyses were al-
so based on extensive international evidence. Economic costs were used in the
strategy analyses. The unit costs on which the Bank’s road use cost analysis
was based were as follows:

Treatment Economic cost (US$/km)  Financial cost (US$/km)
Routine maintenance 1,450 + 0.43 (AADT) 1,700 + 0.5 (AADT)
Reseal 19,400 22,400

Thin overlay (40mm) 47,600 56,000

Thick overlay (80mm) 76,200 90,000

Reconstruction (+2 SNC) 238,000 280,000

There are considerable variations in and uncertainties about the unit costs of
roadworks in the C.I.S countries and this largely reflects local price distortions.
The results of a comparison of unit costs of different roadworks used in a num-
ber of studies sponsored by international donors in recent years are set out in
Annex 6 Table A.6.7. There is little discernible pattern in these costs and consi-
derable uncertainty about realistic unit costs in the TRACECA countries. In view
if this it was decided to use the unit costs in the World Bank’s analysis and not
to attempt to modify them to take account of possible local price factors.

It is not possible without a considerable amount of research to determine to
what extent the results of the World Bank analyses would overstate or understa-
te road use costs when applied to the TRACECA countries. To the extent that
unit costs within the TRACECA region are below international levels in low in-
come countries, the results would tend to overstate these costs, but there is little
persuasive evidence either way. There is a tendency to overstate the loading
related road use costs because the vehicle damage factors used in the Bank’s
maintenance strategy analyses are higher than present damage factors in the
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TRACECA region. However, there may also be a tendency to understate costs
in those parts of the TRACECA region subject to severe winter weather because
the HDM-IIl was not specifically designed to simulate pavement behaviour under
extreme freeze-thaw conditions. On balance, the assumption in this study is that
the road use costs predicted in the Bank’s analyses for different combinations of
pavement strength, traffic and loading are of the right order of magnitude.

Adaptation of the World Bank’'s Road Use Cost Estimates

The results of the short cut method of road use cost analysis suggested by the
World Bank have been adapted for use in this study. The following main inputs
for the analysis for each country have been prepared as described earlier in this
chapter:

Average daily traffic by vehicle type and road design category
Vehicle kilometres by vehicle type and road design category
ESAL kilometres and ESA per lane per year by road design category

Pavement strength as measured by modified structural number for each
road design category.

A series of regression analyses has been undertaken on the results of the
World Bank analysis shown in Table 6.4 to permit interpolation between the va-
lues indicated for pavement strength, traffic and loading. The results of these
regression analyses have been used to estimate fixed and variable road use
costs resulting from the insertion of the estimated input values for each country.
The results of this process are presented in Annex 6 Table A.6.6. The analysis
has been run separately for inter state roads and intra state roads.

The regression models used for estimating fixed and variable road use cost va-
lues are as follows:

FC =2,716.7 -SNC(51.7) + AADT(0.54)-3,459.7(ESALY)
Adjusted R*2= 0.88
AADTVC = -414.2 - SNC(39.1) + AADT(2.8) -20,385.9(ESALY)
Adjusted R*2 = 0.83
TOTALVC =995.3 - SNC(431.4) + AADT(4.46) - 32201.7(ESALY)
Adjusted R"2 = 0.85

where:
FC = Fixed costs
AADTVC = Traffic related variable costs
TOTALVC = Total variable costs
SNC = modified structural number
AADT = average daily traffic
ESALY - equivalent standard axle per lane per year

The loading related variable costs were calculated by subtracting traffic related
variable costs from total variable costs.
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6.3.3 Estimated Annual Road Use Costs

The results of the estimates of average annual road use costs are summarised
in Table 6.5. The detailed results for each country are presented in Annex Table
A.6.6. It is emphasised that given the nature of the data on which they are
based, particularly the pavement strength assumptions, the resulting estimates
must be regarded as indicative rather than definitive.

These estimates understate total road use costs in each country because they
do not include most urban , district and local roads. It is felt that even for the in-
ter state and intra state road networks these costs should be considered to be
conservative for a number of reasons. In the first place, the present situation
with regard to the comparable light axle loading in TRACECA countries may
change if there is a switch over time to the use of heavier trucks and if vehicle
overloading becomes more common in line with international experience. Both
of these factors would increase pavement damage costs and are likely to be an
increasingly common feature of the road transport sector when sustained eco-
nomic recovery starts to take place. Secondly, these road use costs do not in-
clude bridge costs, except in Turkmenistan where they were estimated to
amount to around 9 percent of potential road use costs.

During the course of field visits to the TRACECA countries the engineers in the
respective highway institutions were asked for their estimates of realistic road
costs in the absence of a budget constraint. In most cases these estimates were
significantly higher than the annual road use costs estimated in this study. With
the exception of Kazakhstan, however, local estimates tended to include a si-
gnificant amount of heavy reconstruction and new road construction even
though only estimates for maintenance and rehabilitation was requested. Simi-
larly, the local estimates may have been inflated by the inclusion of non state
roads and by representing backlog maintenance needs rather than long term
average annual requirements.

The situation in Kazakhstan is different. In early 1996, a World Bank mission
assisted by Kazdornii carried out an analysis of the maintenance and rehabilita-
tion requirements of the paved part of the state road network comprising 15,881
kilometres using HDM-IIl. The data for the analysis was supplied by Kazdornii.
The results of this analysis indicated that annual expenditure of US$ 400 million
(US$ 25,000 per kilometre) would be required to achieve a significant overall
improvement in the condition of the paved state road network. A marginal im-
provement in overall network condition would require annual expenditure of US$
200 million (US$ 12,600 per kilometre) and the expenditure of only US$ 100 mil-
lion (US$ 6,300) would result in further deterioration in overall network condition.
Our road use cost estimates for Kazakhstan suggest annual expenditure requi-
rements of US$ 162 million for a 17,496 kilometre network and this suggests
that with this level of expenditure network condition would be more or less static
at its present standard. One possible reason for the differences is that the unit
costs used in the World Bank mission’s analysis were higher than those used in
our study which are based on the unit costs used by the World Bank in its short
cut methodology. The World Bank mission did express some doubts about the
reliability of the unit cost and traffic data on which the HDM-IIl analyses were
based and these uncertainties may account for the high resulting estimates of
expenditure requirements.

In general, the indicative annual road use cost estimates presented in this study

are unlikely to be overestimates. They do, however, represent a vary substantial
increase over current expenditure levels. The summary presented in Table 6.5
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shows that average road expenditure levels in 1995/1996 ranged from 43 per-
cent of annual road use costs in Uzbekistan to only 9 percent in Tadjikistan. The
overall average for the TRACECA countries was 24 percent. Expressed diffe-
rently, the current annual short fall in expenditure on the inter state and intra
state roads is of the following orders of magnitude:

o Armenia US$ 23.9 million (US$ 7,600 per kilometre)
. Azerbaijan US$ 49.0 million (US$ 10.450 per kilometre)
. Georgia US$ 27.9 million (US$ 5,600 per kilometre)
° Kazakhstan US$ 135.8 million (US$ 7,800 per kilometre)
B Kyrgyzstan US$ 21.4 million (US$ 6,900 per kilometre)
. Tadjikistan US$ 9.5 million (US$ 5,325 per kilometre)

- Turkmenistan US$ 55.1 million (US$ 7,200 per kilometre)
» Uzbekistan US$ 82.5 million (US$ 3,800 per kilometre)

Without the sharp decline in road traffic which has taken place in most TRACE-
CA countries in the 1990s the present condition of the main road networks
would have been significantly worse than it is today. Unfortunately constraints
on government budgets have been so severe in most of the countries that the
decline in expenditure on road maintenance and rehabilitation has been much
greater than the decline in network utilisation. A continuation of present expendi-
ture levels will, therefore, undoubtedly result in accelerating deterioration in the
overall conditions of what in most countries is the nation’s most important single
category of infrastructure asset. Rising road surface roughness will cause sharp
rises in road user costs, as shown in Chapter 3, and this will impact significantly
on the broader structure of costs in the respective economies.

There is, therefore, an urgent need to focus attention on the problem of how to
finance the required levels of expenditure on the maintenance and rehabilitation
of the road networks. Modern ideas on road user charging policy are particularly
relevant in this context and these and the potential for financing road expenditu-
re from restructured road user charges are discussed in the next Chapter.
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Table 6.5 TRACECA COUNTRIES - ROAD USE COSTS AND CURRENT EXPENDITURE LEVELS ON ROADS

Armenia (a) 1,669 1,579 3,148 6.7 21.6 9.0 30.6 13,766 5,701 9,721 22
Azerbaijan 1,409 3,280 4,689 10.4 31.3 28.1 59.4 22,214 8,567 12,668 18
Georgia 946 4,059 5,005 5.1 17.9 15.1 33.0 18,922 3,720 6,593 15
Kazakhstan 6,132 11,364 17,496 25.8 68.6 93.0 161.6 11,187 8,184 9,236 16
Kyrgyz Republic 748 2,362 3,110 5.2 10.4 16.2 26.6 13,911 6,858 8,563 20
Tajikistan 1,089 696 1,785 0.9 6.2 4.2 10.4 5,693 6,034 5,826 9
Turkmenistan 1,212 6,471 7,683 10.0' 65.1 8,474 15
Uzbekistan 1,393 20,432 21,825 62.7 39.1 106.1 145.2 28,069 5,193 6,653 43

14,497 50,243 64,741 126.8] 531.9] 14,632 6,205 8,216 24

Note: (a) Based on assumed pavement strength. If the pavement strength estimates based on the deflection survey results are used, total
road use costs would be US$ 29.8 million a year, of which inter state roads would account for US$ 20.9 million.
Source: Consultant's estimates
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ROAD USER CHARGES AND COST RECOVERY

Basic Principles

The present system of financing roads in the TRACECA countries is inadequate
and in the absence of radical reform, the situation seems unlikely to improve. It
would be unwise to expect that ultimately economic recovery will enable ade-
quate allocations to be made out of general taxation to fully cover the costs of
road use. Even in the richest countries increasing constraints on highway bud-
gets have become common.

The present problems of road financing in the TRACECA states are by no me-
ans unique to those countries. They have been experienced in equally, if not
more severe forms in the lower income countries of Africa and Latin America.
Attempts by governments and international donors to solve the road financing
problems in these regions in the 1980s and early 1990s led to the emergence of
a number of stark conclusions which stimulated the adoption of more radical ap-
proaches. The starting point was a critical evaluation of two convictions under-
lying the traditional approach to road financing. These were:

® Roads are public goods which must necessarily be provided free of
charge by the state because the mobility they provide is thought to be a
citizen’s basic right.

. The best way to provide and maintain roads is through the public admi-
nistration.

In this respect roads have differed from other modes of transport, such as rail-
ways, ports and shipping, and from most public utilities, such as gas and
electricity, where payment for use of the facility or service has long been readily
accepted. The special treatment of roads may have been the result of the dif-
ficulty experienced in developing fair and efficient charging mechanisms for road
use. The result was the preferential treatment of road users in comparison with
users of other transport modes. Toll roads and the adoption of road funds with
access to specially earmarked taxes are an exception to traditional public finan-
cing of roads out of general taxation. However, tolling is only practicable in cer-
tain clearly defined circumstances and properly functioning road funds are the
exception rather than the rule.

The traditional provision of roads as a service perceived to be free is often de-
fended on equity grounds, particularly in the states which are in the process of
transition. However, road users are by no means the poorest members of
society and they are almost certainly being subsidised by poorer members of
society . Failure to charge for road use also means that most road users are
unaware of the total road use costs which their travel is causing. This means
that they make more trips than if they have to pay charges reflecting realistic
road use cost information. They are only aware of their perceived costs of which
the most immediately visible is usually the cost of fuel. When road charges are
set to cover road use costs, road users have a more rational basis for deciding
whether to make the marginal trip. Failure to charge adequately for road use has
two linked and undesirable effects.

. More trips are made and road utilisation is greater than would otherwise
be the case. This has adverse resource consumption and environmental
impacts.
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. The resulting higher traffic levels give rise to higher road maintenance
costs, which place increased pressure on the state budget. These extra
demands on the state budget are the direct consequence of encouraging
road use by charging too little for it.

The approach to highway financing which has gained much wider international
acceptance in recent years is based on the idea that road user charging sy-
stems should be designed to achieve the following objectives:

. to ensure that the revenues required to provide and maintain public
roads is raised from road users, including foreign road users, rather than
from the general tax payer,;

. to price the use of public roads so as to improve economic efficiency in
transport by removing price distortions and to charge road users in ac-
cordance with their use of road facilities;

. to promote equity between different categories of road users by ensu-
ring, for example, that charges on vehicle operators are related to the
road maintenance costs for which they are responsible;

o to establish a link between supply and demand for road infrastructure;

© to increase transparency in the road funding process so that road users
can see what funds are being raised from which categories of users and
for what purpose and

. to provide for fair competition between road and other transport modes
by ensuring that road transport users pay for their use of road infra-
structure.

In short, road user charging policy with the above objectives should be designed
to maximize net economic benefits by setting charges at a level at least equal to
the cost of resources consumed by the use of the road network. These costs,
which are sometimes called short run marginal costs, are of two types. The first
type covers the cost of damage done to road pavements by the passage of ve-
hicles and include the variable costs of managing and maintaining the network.
The second type comprise the costs imposed by road users on other road users
and others. These include congestion costs and “external” costs arising, for ex-
ample, from noise and atmospheric pollution. However, charges only set to co-
ver short run marginal costs would still result in under funding because they
would not meet the fixed costs of road use which, as we have seen, are a signi-
ficant proportion of total road use costs. A road user charging system designed
to achieve full recovery of road use costs will, therefore, need to comprise two
major elements, a charge or group of charges designed to cover variable or traf-
fic related costs, and additional charges designed to cover fixed road use costs.

Although congestion and external costs are undoubtedly of potential significan-
ce, they are not yet of great importance in the TRACECA countries where there
is virtually no congestion on the inter urban road networks and relatively little
congestion even in the major urban centres. The data on which this study’'s
analyses are based relate to the inter urban state roads and the problem of
congestion costs in urban centres must be considered to lie outside the scope of
the present work. However, the structure of road user charges discussed below
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can readily accommodate charges related to congestion and external costs
should it be decided to include these at a later date.

An Appropriate Structure of Road User Charges

The system of road user charges outlined in this section is designed to cover the
fixed and variable costs of road use in the TRACECA countries. The estimated
fixed and variable road use costs on the interurban state road networks in each
country were presented in Chapter 6. Before describing the different types of
charges and their appropriate levels it is important to be clear about what these
charges mean. The levels at which the recommended road user charges ha-
ve been set in this study are based on the assumption that all the revenues
from these charges go into the road system to cover road use costs. To the
extent that the governments wish to obtain a contribution towards general tax
revenue from road user charges, the charges would have to be set at a corre-
spondingly higher level. In most of the TRACECA countries some part of exi-
sting fuel taxes and other road user charges are used to finance a portion,
however small, of road use costs. The recommended charges should, therefore
be seen as additional to that portion of existing charges which is not used to co-
ver road use costs.

The recommended structure of road user charges comprises charges designed
to cover variable road use costs and fixed costs by means of a quasi two part
tariff. The variable costs arise from traffic and vehicle loading and the proportion
of costs attributable to each has already been estimated in Chapter 6. The first
part of the two part tariff is based on a fuel levy designed to cover total variable
road use costs. The fuel levy will not on its own be sufficient to ensure that diffe-
rent categories of vehicles contribute their fair share to road cost recovery. Hea-
vy vehicles impose much higher loading costs on the road network than light
vehicles and these loading costs have to be reflected in the second part of the
two part tariff.

The fuel levy required to cover variable road use costs is expressed per litre of
automotive fuel. Total variable costs are , therefore, divided by total automotive
fuel consumption in litres to obtain the fuel levy per litre. In this study no di-
stinction is made between petrol and diesel, but a refinement of the fuel levy to
differentiate between the two would be perfectly practicable given the relevant
breakdown of consumption between the two.The estimated fuel consumption
per vehicle kilometre is based on the analysis of vehicle operating costs descri-
bed in Chapter 3 and unit consumption by representative vehicle type is then
multiplied by the estimated annual vehicle kilometres for each category of ve-
hicles to obtain total fuel consumption on inter urban state roads. This should be
less than total automotive fuel consumption to the extent that it excludes con-
sumption on urban, district and local roads.

The second part of the two part road tariff has to cover fixed costs plus an
amount to ensure that heavy vehicles are making their full contribution to the
variable road use costs for which they are responsible. The application of the
fuel levy on its own will not be sufficient to cover all the load related costs impo-
sed by heavy goods vehicles and the adjustment in the second part of the tariff
is intended to make good this shortfall in heavy vehicle contributions. The se-
cond part of the quasi two part tariff usually comprises one or more of the follo-
wing types of charges:
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. Vehicle licences

e Weight and distance related charges, esrccially for foreign goods ve-
hicles.

Both of these types of charges are in use in the TRACECA countries, but they
are not making an adequate contribution towards cost recovery. Vehicle licence
fees are too low and although the unit transit charges for international vehicles
are not usually too low, the number of exemptions from them rather reduces
their revenue earning potential. In some countries vehicles from C.I.S countries
and from neighbouring countries contributing more than 90 per cent of interna-
tional (non C.I.S) vehicle movements are exempt from paying transit charges as
a result of inter-governmental agreements.

Detailed recommendations on road user charges in the second part of the quasi
two part tariff are beyond the scope of this study, partly because the appropriate
information on vehicle registrations is not readily available at the required level
of detail. Vehicle registration data in the TRACECA countries is usually collected
by the traffic police departments of the ministries of the interior, and there is a
tendency to treat this information as confidential. The result is that obtaining the
information can be time consuming and, even when it is made available, it is in
excessively aggregated form. Information on the vehicle fleet is one of the most
basic items of transport planning information and it should be readily available
as a matter of course.

The analysis of appropriate transit charges for international vehicle needs to be
based on a detailed analysis of the movements of international vehicles within
each country so that reliable estimates of international vehicle kilometres and
international equivalent standard axle (ESAL) kilometres by vehicle type can be
calculated. Transit charges on international vehicles should be based on inter-
national ESAL kilometres. Information on axle loads of international vehicles has
been collected, but detailed origin destination survey is beyond the resources of
this study and until this information is also available, there will be no adequate
basis for estimating appropriate international transit charges. There is also a
need to clarify the whole position on exemptions from these charges. For those
TRACECA countries where a very large proportion of international vehicles are
from countries which are exempt from the transit charges, decisions have to be
made about how long the exemptions are to continue. If they are to be regarded
as fixed by international obligations, then it is doubtful if international transit
charges are a potentially useful source of road use cost recovery.

In this study the recommendations on the appropriate level of vehicle licences
required to cover fixed costs and to ensure that heavy vehicles make an ade-
quate contribution to cost recovery fees must be regarded as very approximate.
They are also higher than they would be if international transit charges were ta-
ken into account. It is regarded as more important for this study to show what
the appropriate structure of road user charges should be rather than to attempt
to make highly detailed recommendations on the basis of insufficient informati-
on.

Road User Charges Required for Cost Recovery

A simplified computer spreadsheet model for estimating the components of the
quasi two part tariff needed to cover road use costs has been set up for each
country. The fixed and variable annual road use costs for each country were
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estimated in Chapter 6 and these are the starting point for the user charge ana-
lysis. The model is simplified because, as explained above, it does not distin-
guish between petrol and diesel in the fuel levy, it does not include international
transit charges, and it does not attempt to make detailed calculations of vehicle
licence fees, but rather to indicate what order of magnitude they should be. The
allocation of variable road use costs between different categories of vehicles is
based on annual vehicle kilometres for the traffic or vehicle related portion and
ESAL kilometres for the axle or loading related portion. The results of the simpli-
fied model for each country are set out in Annex 7 Table A.7.1 and the method
of calculating the individual components is explained below.

Fuel Levy. The fuel levy is required to cover total annual variable road use costs
and it is calculated by setting the levy per litre at a rate which, when multiplied
by annual automotive fuel consumption in litres, will just cover total variable
costs. In this study total automotive fuel consumption has been derived from the
vehicle operating cost analyses and estimates of annual vehicle kilometres. If
official estimates of total automotive fuel consumption were used, these would
be greater than the study estimates because they should also reflect vehicle
usage on urban, district and local roads. In practice it is not usually possible to
match the fuel levy to total variable road use costs with absolute precision
without going to an impossibly small fraction of a currency unit.

A closer look at variable road use costs shows that heavy vehicles account for a
very high proportion of the axle or load related portion . The axle or load related
part can be calculated for individual vehicle types by dividing total axle related
variable cost by annual ESAL kilometres and multiplying the result by the ESAL
per vehicle. When the proceeds of the fuel levy for different vehicle types are
subtracted from the total variable costs attributable to those vehicle types it is
quite common for heavy vehicles to be shown as not covering their fair share of
variable costs. In Table A.7.1 this is indicated by the minus signs against indivi-
dual heavy vehicle categories in the “Variable Cost minus Fuel Levy” columns.
This has to be adjusted for in the second half of the quasi two part tariff, particu-
larly when establishing annual licence fee levels for the heavier vehicle catego-
ries.

Vehicle Licence Fees. The annual fixed costs of road use have to be covered
by a combination of licence fees, international transit charges and, possibly
other charges. In this context it is worth noting that duties on imports of automo-
tive vehicles and tyres could be included, but the revenues from such charges
are normally incorporated into general tax revenue. In this simplified model, it is
assumed that fixed costs plus or minus any small balance remaining from fuel
levy revenue need to be covered by vehicle licence revenue. The levels of an-
nual licence fees for the different categories of vehicles have been arrived at by
a process of trial and error. However, the underlying principle is based on a ca-
pacity to pay concept. For buses this means taking account of passenger car-
rying capacity and for heavy goods vehicles payload capacity. If international
transit charges were included, the amount to be covered by licence fees would
be correspondingly lower.

The fuel levies and indicative vehicle licence fees resulting from the analyses in
Annex 7 Table A.7.1 are summarised in Table 7.1 below. It has to be emphasi-
sed that these estimates assume that all the proceeds go towards full road use
cost recovery. If governments were to insist on diverting a portion of the revenue
from these user charges to non road uses, the fuel levies and indicative licence
levels would have to be correspondingly higher to achieve full cost recovery.
Conversely, if some of the revenue required for variable cost recovery is already
obtained from existing fuel taxes, the required increase in fuel taxes would be
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equal to the fuel levy minus the portion of existing fuel tax earmarked for road
expenditure. Similarly, if some portion of fixed road use costs were to be co-
vered by transit charges on international vehicles, the indicated annual vehicle
licence fees could be lower.

A note of caution is also in order with regard to the fuel levies. The estimated
levies per litre have been based on automotive fuel consumption on the inter ur-
ban state road networks. If these levies per litre were to be multiplied by official
estimates of total fuel consumption based on fuel sales and import data re-
flecting total road usage, the total revenue would cover variable road use costs
on inter urban roads plus an unspecified portion of variable costs on the urban,
district and local road networks. Alternatively, if total variable costs were divided
by total officially estimated automotive fuel consumption, the fuel levy per litre
would be lower than indicated, but the revenue would only cover variable costs
on inter urban state roads. While the latter alternative may be politically more
attractive, the former is probably the more desirable option pending the prepara-
tion of the necessary estimates of road use costs on the urban, district and local
road networks.
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TABLE7-1.XLS

Table 7.1 INDICATIVE FUEL LEVIES AND ANNUAL VEHICLE LICENCE FEES
REQUIRED FOR FULL COST RECOVERY

Armenia 5.6 10 15 30 50 100 200
Azerbaijan 3.6 15 20 50 125 205 290
Georgia 5.3 10 13 50 80 140 215
Kazakhstan 4.9 10 15 48 80 115 220
Kyrgyz Republic 5.5 25 45 90 115 200 305
Tajikistan 5.0 (a) (a) (a) (a) (a) (a)
Turkmenistan

Uzbekistan 1.4 10 15 40 100 160 205
Note (a) Impossible to calculate in the absence of vehicle fleet data.

Source: Consultant's estimate
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Table A.7.1 (continued) UZBEKISTAN - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: UZBEKISTAN

Fixed costs (US$) 64,300,000 Percentage covered 99.91
Variable costs - vehicle related (US$) 43,700,000

Variable costs - loading related (US$) 37,100,000

Variable costs (US$) 80,800,000 |Percentage covered 100.10
TOTAL ROAD USE COSTS (US$) 145,100,000

Fuel levy (US $/litre) 0.0137

17,243,270 17,251,352 -28,830,902

X X 4,758,848 31,226 4,790,074 1,713,671

Bus 0.0041 0.0212 0.0253 1,523,243 7,851,071 9,374,314 0.0062 2,309,512 0.0191 7,064,802
Truck 2 axle 0.0041 0.0037 0.0078 13,853,079 12,631,101 26,384,181 0.0044 14,864,212 0.0034 11,519,968
Truck 3 axle 0.0041 0.0036 0.0077 3,443,227 3,032,341 6,475.568' 0.0074 6,195,825 0.0003 279,743
Truck >3 axle 0.0041 0.0195 0.0236 2,878,332 13,645,594 16,523,926 0.0119 8,354,083 0.0117 8,169,843
Total (US$) 43,700,000 37,100,000 80,800,000 43,700,000 37,099,415 80,799,415 80,882,290] -82,876

Car -28,830,902 10.0 8,460,000 0.0130 54.54
Utility 1,713,671 15.0 3,216,000 0.0054 6.29
Bus 7,064,802 40.0 27,020,000 0.0792 29.33
Truck 2 axle 11,519,968 100.0 14,040,000 0.0086 28.90
Truck 3 axle 279,743 160.0 5,520,000 0.0140 11.72
Truck >3 axle 8,169,843 205.0 5,986,000 0.0205 14.34
Total 64,300,000] 82,875 __ 64,217,125 64,242,000) 0.0137 145.12

214,400 1,157.50
675,500 370.50 407.49
140,400 3,369.50 650.31
34,500 837.50 157.36
29,200 700.10 708.14
1,940,000 10,629.20 1,925.34
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Table A.7.1 (continued) KYRGYZ REPUBLIC - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: KYRGYZ REPUBLIC

Fixed costs (US$) 10,100,000 |Percentage covered 99.54
Variable costs - vehicle related (US$) 9,400,000

Variable costs - loading related (US$) 7,100,000

Variable costs (US$) 16,500,000 | Percentage covered 100.31
TOTAL ROAD USE COSTS (US$) 26,600,000

Fuel levy (US $/litre) 0.055

0.0062 5,620,417 7,432 5,627,849 0.0044 3,935,096 0.0018 1,692,763

0.0064 844,446 15,916 860,362 0.0100 1,354,353 0.0037 -493,991

X 0.0202 459,359 1,026,568 1,485,926 0.0267 1,967,328 0.0065 -481,402

Truck 2 axle 0.0062 0.0058 0.0120 1,616,493 1,492,882 3,109,375 0.0166 4,287,745 0.0045 -1,178,370
Truck 3 axle 0.0062 0.0140 0.0202 576,071 1,292,823 1,868,893 0.0252 2,325,037 0.0049 -456,144
Truck >3 axle 0.0062 0.0532 0.0595 383,215 3,268,260 3,651,475 0.0437 2,681,338, 0.0158 970,137
Total (US$) 9,400,000 7,100,000 16,500,000 9,400,000 7,103,880 16.503,880] 16,550,897 -47,017

Car 1,692,753 25.0 6,825,000 0.0122 10.76
Utility -493,991 45.0) 252,000 0.0119 1.61
Bus -481,402 90.0 279,000 0.0305 2.25
Truck 2 axle -1,178,370 115.0| 1,184,500 0.0211 5.47
Truck 3 axle -456,144 200.0| 720,000 0.0330 3.05
Truck >3 axle 970,137 305.0| 793,000 0.0566 3.47
Total 10,100,000§ -47,017 10,052,983 10,053,500 0.0177 26.60

Car

Utility

Bus

Truck 2 axle
Truck 3 axle
Truck >3 axle

273,000 884.50 0.09
5,600 135.30 0.19
3,100 73.60 12.21

10,300 259.00 17.77
3,600 92.30 15.38
2,600 61.40 38.86

298,200 1,506.10 84.50

0.0001
0.0014
0.1660
0.0686
0.1667
0.6335

0.08
0.18
0.49

0.46
0.79
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Table A.7.1 (continued) TAJIKISTAN - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: TAJIKISTAN

Fixed costs (US$) 4,000,000 Percentage covered 0.00
Variable costs - vehicle related (US$) 3,500,000

Variable costs - loading related (US$) 2,700,000

Variable costs (US$) 6,200,000 Percentage covered 100.45
TOTAL ROAD USE COSTS (US$) 10,200,000

Fuel levy (US $/litre) 0.05

Car 0.0056 0.0000 0.0056 2,146,447 3,188 2,149,660 0.0040 1,522,400 0.0016 627,260
Utility 0.0056 0.0001 0.0058 192,878 401 196,889 0.0093 316,350 -0.003% -119,461
Bus 0.0056 0.0097 0.0154 129,713 223,506 353,219 0.0232 533,600 -0.0078 -180,381
Truck 2 axle 0.0056 0.0057 0.0114 597,245 608,588 1,205,833 0.0152 1,609,680 -0.0038 -403,847
Truck 3 axle 0.0056 0.0140 0.0196 319,71 791,812 1,111,583 0.0247 1,397,655 -0.0050 -286,072
Truck >3 axle 0.0056 0.0531 0.0587 113,922 1,072,016 1,185,938 0.0420 848,400 0.0167 337,538
Total (US$) 3,500,000 2,700,000 6,200,000 3,500,000 2,703,122 6,203,122 6,228,085 -24,963

Car 627,260 0 0.0040 1.52
Utility -119,461 0 0.0093 0.32
Bus -180,381 0 0.0232 0.53
Truck 2 axle -403,847 0 0.0152 1.61
Truck 3 axle -286,072 0 0.0247 1.40
Truck >3 axle 337,538 0 0.0420 0.85
Total 4,000,000] 24,963 3,975,037 o] 0.0100 6.23

Car 380.60 0.04 0.0001 0.08

Utility 34.20 0.05 0.0014 0.19

Bus 23.00 2.67 0.1160 0.46

Truck 2 axle 105.90 7.27 0.0686 0.30

Truck 3 axle 56.70 9.44 0.1667 0.49

Truck >3 axle 20.20 12.76 0.6335 0.84
0 620.60 32.23
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TABLA714.XLS

Country: KAZAKHSTAN

Fixed costs (US$) 57,300,000 | Percentage covered 99.81
Variable costs - vehicle related (US$) 60,500,000

Variable costs - loading related (US$) 43,900,000

Variable costs (US$) 104,400,000 Percentage covered 100.08
TOTAL ROAD USE COSTS (US$) 161,700,000

|Fuel lovy (US $/litre) 0.0492

Car 0.0060 0.0000 0.0060| 37,832,739 75,459 37,908,198 0.0040 25,108,482 0.0020 12,799,715
Utility 0.0060 0.0002 0.0062| 3,094,261 86,403| 3,180,664 0.0091 4,671,245 -0.0029  -1,490,581
Bus 0.0060 0.0297 0.0357 653,633 3,233,176| 3,886,808 0.0228 2,488,339 0.0128 1,398,469
Truck 2 axle 0.0060 0.0054 0.0114| 10,775,944 9,736,377| 20,512,322 0.0150 zs,a77,37o| -0.0035  -6,365,048
Truck 3 axle 0.0060 0.0217 0.0277| 6,206,512 22,455,812| 28,662,324 0.0306 31,622,562 -0.0029  -2,960,238
Truck >3 axle 0.0060 0.0257 0.0317| 1,936,911 8,298,277|  10,235,188) 0.0425 13,714,451 -0.0108  -3,479,262
Total (US$) 60,500,000 43,900,000 104,400,000 __ 60,500,000 43,885,504] 104,385,504 104,482,449] 796,945

Car 12,799,715 10.0] 10,113,000 0.0056 35.22
Utility -1,490,581 15.0| 1,230, 0.0114 5.90
Bus 1,398,469 47.5 2,075,750 0.0419 4.56
Truck 2 axle -6,365,048 80.0} 18,816,000 0.0254 45.69
Truck 3 axle -2,960,238 115.0) 15,651,500 0.0457 47.27
Truck >3 axle -3,479,262 220. 9,306,000 0.0713 23.02
Total 57,300,000} -96,945 57,203,055 57,192,250} 0.0160 161.67

Car
Utility

Truck 2 axie
Truck 3 axle
Truck >3 axle

1,011,300 6,309.00 0.63
82,000 516.00 0.72
43,700 109.00 27.09
235,200 1,797.00 81.36
136,100 1,035.00 187.68
42,300 323.00 69.56

1,550,600 10,089.00 367.04

0.46
0.30
0.62
0.86
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Table A.7.1 (continued) GEORGIA - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: GEORGIA

Fixed costs (US$) 15,200,000 | Percentage covered 100.24
Variable costs - vehicle related (US$) 10,100,000

Variable costs - loading related (US$) 7,600,000

Variable costs (US$) 17,700,000/ P g d 99.99
TOTAL ROAD USE COSTS (US$) 32,900,000

Fuel levy (US$/litre) 0.0534

Car 0.0048 0.0000 0.0048 7,924,176 3,145 7.927,321 0.0043 7.077,543 0.0005 849,778
Utility 0.0048 0.0000 0.0049 379,161 2,107 381,268 0.0106 828,939 -0.0057 -447,671
Bus 0.0048 0.0384 0.0432 720,600 5,720,289 6,440,888 0.0257 3,835,081 0.0175 2,605,807
Truck 2 axle 0.0048 0.0019 0.0067 458,959 177,421 636,380 0.0154 1,464,554 -0.0087 -828,174
Truck 3 axle 0.0048 0.0096 0.0144 428,491 851,003 1,279,494 0.0302 2,677,882 -0.0158 -1,398,388
Truck >3 axle 0.0048 0.0217 0.0265 188,613 845,608 1,034,222 0.0465 1,813,945 -0.0200 -779,723
Total (US$) 10,100,000 7,600,000 17,700,000 10,100,000 7,699,573 17,699,573} 17,697,944 1,630

Car 849,778 10.0 3,606,000 0.0065 10.68
Utility -447,671 12.5 178,750 0.0129 1.01
Bus 2,605,807 50.0 510,000 0.0292 4.35
Truck 2 axle -828,174 80.0) 2,288,000 0.0395 3.75
Truck 3 axle -1,398,388 140.0 3,752,000 0.0726 6.43
Truck >3 axle -779,723 215.0 4,902,000 0.1722 6.72
Total 15,200,000] 1,630 15,201,630 15,236,750 0.0158 32.93

Car 360,600 1,638.50 0.16 0.0001 0.08

Utility 14,300 78.40 o.n 0.0014 0.20

Bus 10,200 149.00 298.04 2.0001 0.48

Truck 2 axle 28,600 94.90 9.25 0.0974 0.29

Truck 3 axle 26,800 88.60 44.31 0.5004 0.57

Truck >3 axle 22,800 39.00 44.07 1.1296 0.87
463,300 2,088.40 395.94
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Table A.7. (continued) AZERBAIJAN - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: AZERBAIJAN

Fixed costs (US$) 17,400,000|Percentage covered 100.26
Variable costs - vehicle related (US$) 25,600,000

Variable costs - loading related (US$) 16,400,000

Variable costs (US$) 42,000,000 |Percentage covered 99.77
TOTAL ROAD USE COSTS (US$) 59,400,000

Fuel levy (US$/litre) 0.03633

Car 0.0057 0.0000 0.0057 11,199,466 5,089 11,204,556 0.0029 5,781,371 0.0028 5,423,185
Utility 0.0057 0.0000 0.0057 3,444,720 21,915 3,466,635 0.0065 3,913,46 -0.0007 -446,829
Bus 0.0057 0.0319 0.0376 1,574,631 8,830,663 10,408,295 0.0165 4,564,401 0.0211 5,840,893
Truck 2 axle 0.0067 0.0033 0.0090 6,055,443 3,500,234 9,555,677 0.0117 12,402,090 -0.0027 -2,846,413
Truck 3 axle 0.0057 0.0046 0.0103 1,484,116 1,208,565 2,692,680 0.0196 5,107,740 -0.0093 -2,415,060
Truck >3 axle 0.0057 0.0088 0.0144 1,841,624 2,832,014 4,673,639 0.0313 10,136,046 -0.0169 -5,462,408
Total (US$) 25,600,000 16,400,000, 42,000,000 25,600,000 16,398,481 41,998,481 41,906,112 93,368

Car 5,423,185 15.00 4,445,000 0.0052 10.23
Utility -446,829 20.00 510,000 0.0073 4.42
Bus 5,840,893 50.00) 550,000 0.0185 5.11
Truck 2 axle -2,846,413 125.00) 5,662,500 0.0170 18.06
Truck 3 axle -2,415,060 205.00 2,275,500 0.0283 7.38
Truck >3 axle -5,462,408 290.00 4,002,000 0.0437 14.14
[ Total 17,400,000 93,368 17,493,368 17,446,000 0.0132 59.35

Car 296,400 1,967.30 0.20 0.0001 0.08

Utility 25,500 605.10 0.85 0.0014 0.18

Bus 11,000 276.60 341.39 1.2341 0.45

Truck 2 axle 45,300 1,063.70 135.31 0.1272 0.32

Truck 3 axle 11,100 260.70 46.72 0.1792 0.54

Truck >3 axle 13,800 323.50 109.48 0.3384 0.86
403,100 4,496.90 633.95
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Table A.7.1 ARMENIA - ROAD USER CHARGES REQUIRED TO COVER FIXED AND VARIABLE ROAD USE COSTS

Country: ARMENIA

Fixed costs (US$) 10,600,000 Percentage covered 99.83
Variable costs - vehicle related (US$) 11,700,000

Variable costs - loading related (US$) 7,600,000

Variable costs (US$) 19,300,000|Percentage covered 100.04
TOTAL ROAD USE COSTS (US$) 29,900,000

Fuel lovy (US$/litre) 0.0556

Car 0.0059 0.0000 0.0059 8,000,168 6,202 8,006,370 0.0045 6,057,661 0.0014 1,948,708
Utility 0.0059 0.0001 0.0060 1,046,573 11,359 1,057,932 0.0099 1,744,012 -0.0039 -686,080
Bus 0.0059 0.0292 0.0352 634,953 3,124,774 3,769,727, 0.0263 2,699,720 0.0099 1,060,007
Truck 2 axle 0.0059 0.0074 0.0134 965,200 1,209,202 2,174,401 0.0178 2,899,603, -0.0045 -725,201
Truck 3 axle 0.0059 0.0188 0.0247 857,691 2,708,230 3,665,921 0.0300 4,329,765 -0.0053 -763,844
Truck >3 axle 0.0059 0.0164 0.0224 195,416 540,233 736,649 0.0480 1,677.61 -0.0256 -841,961
Total (US$) 7,600,000 19,300,000 11,700,000 7,600,000 19,300,000 19,308,371 -8,371

Car ;

Utility 0.0132 2.32
Bus 0.0318 3.40
Truck 2 axle 0.0288 4.67
Truck 3 axle 0.0518 7.48
Truck >3 axle 0.0917 3.02
Total 10,600,000 -8,371 10,591,629 0.0152 29.89

Utility 38,500 0.26
Bus 23,300 106.90 67.86
Truck 2 axle 35,500 162.50 26.26
Truck 3 axle 31,500 144.40 58.81
Truck >3 axle 7,200 32.90 11.73

430,000 1,969.80 165.056
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Table A.6.7 COMPARISON OF ROAD REHABILITATION AND MAINTENANCE COSTS - EASTERN EUROPE AND C.1.S COUNTRIES

9,600-17,100 14,025 11,475 23,025

4cm Overlay 78,200 52,500 34,425 56,025

4cm Overlay with
levelling course 97,500

Scm Overlay 50,000 32,000

Scm Overlay without levelling 30,378
Scm Overlay + 40% Levelling 42,750
Scm Overlay + 100% Levelling 53,906
6cm Overlay 109,200
6cm Overlay (cold mix

asphalt) inc.preparation 52,500
of the old pavement

8cm Overlay 144,600 90,000 90,000 96,000
8cm Overlay with

levelling course 135,000

9cm Overlay 120,000

10cm Overlay 167,100

Overlay (inc.repair &
reguiation of existing surface 75.000
where necessary)

Repair, regulation, overlay
& full edge strengthening 101,775
where necessary

Repair, regulation, overlay
& full edge strengthening 128,550 189,975

Strengthening (5¢cm surface
layer & 8cm base course) 135,000

Partial Reconstruction 257,000 200,000 120,000 136,500 225,000 225,000

Heavy reconstruction 167,063

n tion of
pavement (full depth) 503,550

of existing

road (inc. & ) 680,325

Sources: (1) TecnEcon - "The A ia Higl y Survey”

(2) Kocks Consult & TecnEcon - "Review of A i and Fi ing of Road Imp A

(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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Table A.6.6 (continued) UZBEKISTAN - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: UZBEKISTAN

Inter State 1 759 4.7 6,971 0.090
Inter State 2 445 4.0 5,907 0.150 ;:;g: ; ; 1:2 ; g 23 g f? ;
Inter State 3 130 3.0 2,941 0.080 14,122 0.5 0.8 0.5 1.3 1.8
Inter State 4 52 25 2,101 0.070 10,518 0.2 0.2 0.2 0-4 0-5
Inter State 5 7 2.0 982 0.030 0.0 0.0 0.0 0.0 0'0
Inter State Total 1,393 5,388 14,155 8,505| 22,659 28,047 7.5 19.7 1 :8 31 :6 39.1
Intra State 1 995 4.7 3,994 0.070
Intra State 2 4,542 4.0 1,764 0.060 3,258 3,148 2,058 5, 8,464 12: 12(3) gg Zg: 32:
Intra State 3 5,950 3.0 682 0.030 2,827 767 1,01 1.777 4,604 16.8 46 6'0 10.6 27.4
Intra State 4 7.462 25 565 0.020 28 663 g | 1,793 4,617 211 49 8-4 13.4 34.5
Intra State 5 1,483 2.0 300 0.010 2,741 144 1,004 1,149 3,890 4.1 0.2 1.5 17 5.8
Intra State Total 20,432 2,778 1,176 1,237 2,413 5,191 56.8 24.0 25.3 49:3 106:1
TOTAL 21,825 2,945| 2,004 1,701 3,70?' 6,650 64.3 43.7 37.1 80.9 145.1

Source: Consultant's estimates



Table A.6.6 (continued) TAJIKISTAN - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: TAJIKISTAN

Inter State 1 6 46 6,702 0.030 6,008 17,567 10,371 27,939 33,946 0.0 0.1 0.1 0.2 0.2

Inter State 2 43 3.9 3,618 0.020 4,407 9,160 5,647, 14,807 19,213 0.2 0.4 0.2 0.6 08

Inter State 3 336 3.0 1,840 0.010 3,524 4,419 3,167 7.586 11,110 1.2 1.5 1.1 25 3.7

Inter State 4 178 2.8 1,186 0.010 3,180 2,595 2,161 4,755 7.935 0.6 0.5 0.4 0.8 14

Inter State 5 527 1.5 891 0.000

Inter State Total 1,089 2,242 1 608? 3,851 5,662 2.0 24 1.8 4.2 6.2

Intra State 1 0

Intra State 2 103 3.9 2,233 0.010 5,484 3,466 8,951 12,642 0.4 0.6 0.4 0.9 1.3

Intra State 3 100 3.0 1,294 0.010 2,889 2,261 5,151 8,379 0.3 0.3 0.2 0.5 0.8

Intra State 4 140 2.8 540 0.000 985 1,205 2,189 5,063 0.4 0.1 0.2 0.3 0.7

Intra State 5 354 1.5 142 0.000 0 978j 978 3,694 1.0 0.1 0.2 0.3 1.3

Intra State Total 696 1,424 1,676 3,000 5,963 2.1 1.1 1.0 2.1 4.2
TOTAL 1,785 1,923 1,596| 3,519 5,779 4.0 3.5 &7 6.3 10.3

Source: Consultant’s estimates



Table A.6.6 (continued) KYRGYZ REPUBLIC - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: KYRGYZ REPUBLIC

Inter State 1 12 4.6 10,251 0.040 7.897 27,305 16,142 43,447 51,344 0.1 0.3 0.2 0.5 0.6

Inter State 2 209 3.9 6,195 0.040 5,735 15,971 9,686 25,657 31,392 1.2 3.3 2.0 5.4 6.6

Inter State 3 138 3.0 1,543 0.020 3,329I 3,383 2,556 5,939 9,268 0.5 0.5 0.4 0.8 1.3

Inter State 4 389 2.8 651 0.020 2,856 892 1,155 2,047 4,903 11 0.3 0.4 0.8 1.9

Inter State 5 0

Inter State Total 748 3,831 6,001 4,045 10,046|1 13,876 29 4.5 3.0 7.5 104

Intra State 1 0

Intra State 2 188 3.9 3,953 0.010 4.623i 10,302 6,321 16,623 21,246 0.9 1.9 1.2 3.1 4.0

Intra State 3 885 3.0 1,187 0.010 3,170 2,590 2,084 4,674, 7.844 28 2.3 1.8 4.1 6.9

Intra State 4 1,141 2.8 381 0.002 2,771 503 919| 1,422 4,194 3.2 0.6 1.0 1.6 4.8

Intra State 5 149 1.5 85 0.000 2,684 0 714 714 3,398 0.4 0.1 0.0 0.1 0.5

Intra State Total 2,362 3,062 2,031 1,772 3,803 6.865 7.2 4.9 4.1 9.0 16.2
TOTAL 3,110 3,247 2,985 2,318 5,303|( 8,550 10.1 9.4 7.1 16.5 26.6

Source: Consultant's estimates



Table A.6.6 (continued) KAZAKHSTAN - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: KAZAKHSTAN
g A Coas TS
Y000

Inter State 1 272 as| 3717 o010 aa59| 9,614 s.654]  15,268] 19,727 1.2 2.6 15 42 5.4
Inter State 2 1,634 4.0 2,436 0.010 3,796 6,049 3,764 9,813 13,609 6.2 9.9 6.2 16.0 22.2
Inter State 3 4,037 3ol 1563 o010 3374] 3,643 2,708 6351 9,725 13.6 14.7 10.9 25.6 39.3
s Stets * L 24 1.400|  0.010 33 3,235 2,688 5923 9,244 0.6 0.6 05 1.1 17
Inter State 5 0 2.0 0.000 0.0 0.0 0.0 0.0 0.0
ek o o 3833 4536 S I R 217|278 19.1 6.9 8.6
Intra State 1 361 46| 4086 0010 = B o.o o s
Son S : i 01 1999 9020 3488 4,436 2,811 7.248] 10,736 5.0 6.3 4.0 10.3 15.2
Intra State 3 9,268 30| 1283 o010 3208 2,775 2,193 a968| 8,174 29.7 25.7 203 46.0 75.8
oReR Diach b 2713 2.4 810/  0.010 2,997 1,557 1,694 3,251 6,248 0.8 0.4 0.5 0.9 1.7
Intra State 5 43 2.0 772|  0.004 3,018] 1,589 1,858 3.447]  6.465 0.1 03 R e =
Intra State Total | 11364 3134 2,860 2.188]  5.048] 8,182 35.6 32.6 247 514 53.0

TOTAL 17,496 3.274) 3,448 2,514 5.962| _ 9,235 573 605 439 1043 161.6

Source: Consultant's estimates



Table A.6.6 (continued) GEORGIA - ANALYSIS OF ANNUAL ROAD USE COSTS

Country:

GEORGIA

2 O

Ao

23

Inter State 1 4 4 "
Inter State 2 176 4.2 7,405 0.260 29,454 1.0 2.6 1:6 4:2 5:2
Inter State 3 467 35 4,47 0.160 18.681 21 4.1 2.6 6.7 8.7
Inter State 4 259 3.2 1,803 0.050 9,402 0.9 0.9 0.7 1.6 24
Inter State 5 7 2.6 800 0.030 0.0 0.0 0.0 0.0 0.0
Inter State Total 946 4, 8,869 5,613 14,481 18,887 4.2 8.4 5.3 13.7 17.9
Intra State 1 2 5.0 6,545 0.110 0.0 0.0 0.0 0.0 0.0
Intra State 2 84 4.2 2,795 0.100 3, 5,212 3,218, 8,430 12,099 0.3 0.4 0.3 0.7 1.0
Intra State 3 301 3.5 1,165 0.040 3,0 1,897 1,49;' 3.3 6,422 0.9 0.6 0.5 1.0 1.9
Intra State 4 2,247 3.2 350 0.010 2,7 237 61 8 3,660 6.1 0.5 1.4 1.9 8.0
Intra State 5 1,425 2.6 95 0.000 2, -250 547 297 2,931 3.8 0.2 0.2 0.4 4.2
Intra State Total 4,059 2,723 292 711 1,003 3,726 1.1 1.7 2.3 4.1 15.1
TOTAL 5,005 3,041 1,913 1,637 3,651 6,692 15.2 10.1 7.6 17.8 33.0

Source:

Consultant's estimates



Table A.6.6 (continued) AZERBAIJAN - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: AZERBAIJAN

Inter State 1 §

Inter State 2 1,264 ao| 4181 0.100 4430 9,102 5,596 19,129 X ; ¥ :

e Shate 2 5 = 5.6 71 18.6 242

Inter State 4 0 3.5

Inter State 5 0 2.9

Intor State Total 1,400 4,766 10,853 e,eoor 17.453| 22,219 6.7 5.3 9.3 24.6 31.3

Intra State 1 0 4.9

Intra State 2 550 4.0 2,615 0.080 3,650 5,124 3,234 8,357 12,008 2.0 28 1.8 46 6.6

Intra State 3 2,033 3.8 1,668 0.050 3,251 3,090 2,095 5,186 8,437 6.6 6.3 4.3 10'5 17.2

Intra State S 697 3.5 978 0.020 2,997 1,781 1,423 3,2 6,200 21 1.2 1.0 2.2 4'3

Intra State 5 0 29 ' ‘ '

Intra State Total 3,280 a.zul 3,153 2.143| s.zsol 8,561 10.7 0.3 7.0 174 28.1
TOTAL 4,689 3,715 5,466 3,482 8,948] 12,664 17.4 25.6 16.3 42.0 59.4

Source: Consultant’s estimates



Table A.6.6 ARMENIA - ANALYSIS OF ANNUAL ROAD USE COSTS

Country: ARMENIA

Inter State 1 165 4.5 6,222 0.040 5,718 16,023 9,496 25,5619 31,237 0.9 2.6 1.6 4.2 5.2
Inter State 2 789 4.0 2,988 0.050 3,956 6,780 4,207 10,987 14,944 3.1 5.3 3.3 8.7 1.8
Inter State 3 494 3.5 1,410 0.030 3,196 2,787 2,021 4,808 8,005 1.6 1.4 1.0 24 4.0
Inter State 4 122 3.0 841 0.020 2,948 1,417 1,392 2,808 5,756 04 0.2 0.2 0.3 0.7
Inter State 5 0 2.3 0.0 0.0 0.0 0.0 0.0
Inter State Total 1,569 3,824 6,080 3,858 9,938 13,763 6.0 9.5 6.1 15.6 21.6
Intra State 1 0 4.5 0.0 0.0 0.0 0.0 0.0
Intra State 2 83 4.0 4,700 0.050 4.8 11,575 7,048 18,624| 23,508 04 1.0 0.6 1.6 2.0
Intra State 3 150 3.5 1,302 0.010 3,207 2,892 2,079 4,971 8,178 0.5 0.4 0.3 0.7 1.2
Intra State 4 1,045 3.0 525 0.010 2,812 735 985 1.721 4,532 29 0.8 1.0 1.8 4.7
Intra State 5 300 2.3 263 0.010 2,7 29 825 854/ 3,560 0.8 0.0 0.2 0.3 1.1
Intra State Total 1,579 2,938 1,378 1,379 2,757 5,695 4.6 2.2 2.2 44 9.0

TOTAL 3,148 3,380 3,722 2,614 6,337 9,717 10.6 11.7 8.2 19.9 30.6

Source:

Consultant’s estimates
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Table A.6.5 (continued) UZBEKISTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

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

b WN = AphWN =

aAphWN =

ESA per vehicle
0.0001 0.0014 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 55.63 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 33.95 105.19 303.6
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 5.68 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

=222

Rep.
Rep.
Rep.
Rep.
Rep.

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

b WN = AP wWN =

AP WN -

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 0.15
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 0.1 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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Table A.6.5 (continued) TAJIKISTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

=222

>>»>P>>

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

AHsWwN - AHWN -

AHhWN =

TABLAB646.XLS

0.0001 0.0014 0.116 0.0686 0.17667 0.6335
ESAL Km (million)

6.0 0.00 0.00 0.08 0.22 0.11 0.33 0.74
42.9 0.00 0.01 0.28 0.67 0.62 1.33 2.91
335.7 0.01 0.02 0.77 2.72 3.79 3.51 10.83
177.5 0.00 0.01 0.27 0.67 1.70 2.46 5.11
527.0 0.01 0.01 0.99 2.06 2.18 2.80 8.05
1,089.1 0.03 0.04 2.38 6.34 8.41 10.43 27.64
0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
103.1 0.00 0.01 0.16 0.64 0.69 1.61 3.10
99.7 0.00 0.00 0.09 0.23 0.26 0.59 1.19
139.8 0.00 0.00 0.04 0.06 0.08 0.12 0.31
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
6.0 0.00 0.00 0.08 0.22 0.1 0.33 0.74
146.0 0.01 0.01 0.43 1.31 1.31 2.94 6.01
435.4 0.02 0.02 0.86 2.95 4.06 4.1 12.01
317.3 0.01 0.01 0.31 0.73 1.79 2.58 5.42
880.5 0.01 0.01 0.99 2.06 2.18 2.80 8.05
1,785.2 0.04 0.05 2.67 7.27 9.45 12.76 32.23

=TT

>>>>>

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

DA WN - b wWN -

A HhwWN -

6.0 0.00 0.00 0.00 0.01 0.00 0.01 0.03
42.9 0.00 0.00 0.00 0.00 0.00 0.01 0.02
335.7 0.00 0.00 0.00 0.00 0.00 0.00 0.01
177.5 0.00 0.00 0.00 0.00 0.00 0.00 0.01
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
0.0 0.00 0.00 0.00 0.01 0.00 0.01 0.02
103.1 0.00 0.00 0.00 0.00 0.00 0.01 0.01
99.7 0.00 0.00 0.00 0.00 0.00 0.00 0.01
139.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
6.0 0.00 0.00 0.00 0.01 0.01 0.03 0.05
146.0 0.00 0.00 0.00 0.01 0.01 0.01 0.03
435.4 0.00 0.00 0.00 0.00 0.00 0.01 0.02
317.3 0.00 0.00 0.00 0.00 0.00 0.00 0.01
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) KYRGYZ REPUBLIC - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

E4E-<4E <4k 4 4% 4

>P>»>>>>

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

NhHWN - AL WN =

aphwWN =

ESAL / Vehicle
0.0001 0.0014 0.166 0.0686 0.1667 0.6335
ESAL KM (million)

12.2 0.00 0.01 0.31 0.37 0.24 0.83 1.76
209.2 0.03 0.05 4.32 5.63 2.14 5.32 17.39
137.6 0.00 0.01 0.27 0.62 1.76 3.91 6.57
388.6 0.00 0.01 0.07 0.65 4.97 6.20 11.81

0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
747.6 0.04 0.07 497 7.07 9.10 16.26 37.62
0.0 0.02 0.03 2.60 4.10 1.13 4.21 12.08
187.5 0.02 0.06 3.70 3.19 2.85 10.24 20.06
885.3 0.01 0.03 0.90 3.3 2.22 7.9 14.38
1,140.5 0.00 0.00 0.04 0.10 0.07 0.24 0.45
149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,362.3 0.05 0.12 7.24 10.70 6.28 22.59 46.98

12.2 0.02 0.04 2.92 4.46 1.37 5.03 13.84

396.7 0.06 0.10 8.02 8.72 4.99 15.56 37.45
1,022.9 0.01 0.04 1.17 3.93 3.98 11.82 20.95
1,629.1 0.00 0.01 0.1 0.66 5.04 6.44 12.26

149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3,109.9 0.09 0.19 12.21 17.77 15.38 38.86 84.50

>>rP P P>

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

b wWN - L WN -

apwWN =

12.2 0.00 0.00 0.01 0.01 0.00 0.02 0.04
209.2 0.00 0.00 0.01 0.01 0.01 0.01 0.04
137.6 0.00 0.00 0.00 0.00 0.01 0.01 0.02
388.6 0.00 0.00 0.00 0.00 0.01 0.01 0.02

0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
747.6 0.00 0.00 0.02 0.02 0.02 0.05 0.12
0.0 0.00 0.00 0.00 0.01 0.00 0.01 0.02
187.5 0.00 0.00 0.00 0.00 0.00 0.01 0.01
8856.3 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1,140.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,362.3 0.00 0.00 0.01 0.01 0.00 0.02 0.04

12.2 0.00 0.00 0.01 0.01 0.01 0.02 0.05

396.7 0.00 0.00 0.01 0.02 0.01 0.02 0.05
1,022.9 0.00 0.00 0.00 0.00 0.01 0.02 0.03
1,629.1 0.00 0.00 0.00 0.00 0.01 0.01 0.02

149.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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) KAZAKHSTAN - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

ESA / Vehicle
0.0001 0.0014 0.2481 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 21 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 12117 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

=TT

>>> P>

Other Republican
Other Republican
Other Republican
Other Republican
Other Republican

TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL

D HWwN - ahwWN - NHwWwN =

A HhWN =

272 0.00 0.00 0.00 0.00 0.00 0.00 0.01
1,634 0.00 0.00 0.00 0.00 0.01 0.00 0.01
4,037 0.00 0.00 0.00 0.00 0.01 0.00 0.01

189 0.00 0.00 0.00 0.00 0.01 0.00 0.01

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

320 0.00 0.00 0.00 0.00 0.01 0.00 0.01

997 0.00 0.00 0.00 0.00 0.01 0.00 0.01
6,240 0.00 0.00 0.00 0.00 0.00 0.00 0.01

62 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
41 0.00 0.00 0.00 0.00 0.00 0.00 0.01

422 0.00 0.00 0.00 0.00 0.01 0.00 0.02
3,028 0.00 0.00 0.00 0.00 0.00 0.00 0.01

211 0.00 0.00 0.00 0.00 0.00 0.00 0.01

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

633 0.00 0.00 0.01 0.01 0.01 0.00 0.03

3,053 0.00 0.00 0.00 0.01 0.02 0.01 0.04

13,305 0.00 0.00 0.00 0.01 0.01 0.01 0.03
462 0.00 0.00 0.00 0.01 0.01 0.00 0.02
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) GEORGIA - EQUIVALENT STANDARD AXLE KILOMETRES BY DESIGN CLASS

uwwmnenwn

Rep.
Rep.
Rep.
Rep.
Rep.

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

AW - wn AW -

oW N -

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 0.46 248 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

Lwrewvwew

Rep.
Rep.
Rep.
Rep.
Rep.

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

L oW N -

oA W N -

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

Georgia TABLAG643 XLS
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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 1 144.5 0.03 0.07 47.97 13.30 3.18 11.28 75.83
M 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 34 -

M 4 -

M 4-5 B

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 34 874.0 0.02 0.11 39.76 17.85 6.17 11.55 75.47
Rep 4 371.0 0.01 0.03 10.36 484 2.18 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 7583
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 5.76 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. 34 874.0 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 2.18 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 8

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 34 -

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. 34 874.0 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:  Consultant's estimate based on axle load survey results and Azeravtoyol data.

Page 1



Table A.6.5 ARMENIA - EQUIVALENT STANDARD AXLE KILOMETRES BY ROAD DESIGN CATEGORY

=TT

Rep.
Rep.

Rep.
Rep.

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

DB WN = OB WN =

b WN =

ESA per Vehicle
0.0001 0.0014 0.6348 0.1616 0.4073 0.3566
ESAL - Kilometres (million)
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
493.7 0.02 0.04 8.92 4.40 10.20 1.74 25.31
121.6 0.00 0.01 1.16 1.12 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 5§7.19 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 9.44 248 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 5.70 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 WN - B WN =

OhWN -

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
1216 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
1,678.7 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.6.4 (continued) UZBEKISTAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

ap wWwN =

P WN =

759
445
130

52

1,393

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

20,432

3,010
3,014
1,518
1,042

500

1,605
738
220
151
1563

1,145
614
250

91
29

489
173
60
46

266
226
100
43
30

139
70
26
10

2,000
1,558
735
513
282

1,237
523
245
228

86

299
248
21
223
105

175
107
83
96
32

251
248
126
188

36

348
163
48

x

33|

1

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 1194 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 5,950 478.4 131.0 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 1,638.1
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 2,517.1 699.9 580.7 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 2171 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 1,678.0
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.6.4 (continued) TAJIKISTAN - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

>>>>>

D s WN -

B WN =

6.0
42.9
335.7
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

854 307
301 1562

94

28

1,461
620
324
151
156

305
239
186
168

68

237
173
110

10

236
134
45
60
23

221
113
68
26

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 24 9.7 3.7 2.1 56.7
M 3 335.7 139.4 11.5 6.6 39.7 228 5.5 225.5
M 4 177.5 46.3 4.3 23 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 278 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 2.5 135 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 4.6 106.3
M+ A 3 435.4 150.4 13.4 7.4 43.1 243 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 34.2 231 105.9 56.7 20.1 620.6

Source: Consultant's estimate
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Table A.6.4 (continued) KYRGYZ REPUBLIC - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

8 Dy Tae

M 1 12.2 7,063 950 426 1,197 322 294 10,252
M 2 209.2 4,090 431 341 1,055 168 110 6,195
M 3 137.6 878 119 32 180 210 123 1,543
M 4 388.6 252 61 3 57 210 69 651
M 5 0.0

A 1 0.0

A 2 187.5 2,339 316 229 873 99 97 3,963
A 3 885.3 749 122 69 144 53 50 1,187
A 4 1,140.5 137 53 13 116 32 30 381
A 5 149.0 32 7 4 27 8 7 85

M 1 12.2 31.5 4.2 1.9 5.3 1.4 1.3 45.7
M 2 209.2 312.3 32.9 26.0 80.6 12.8 8.4 473.0
M 3 137.6 441 6.0 1.6 9.0 10.5 6.2 77.4
M 4 388.6 36.7 8.7 0.4 8.1 29.8 9.8 92.5
M 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M 747.6 423.6 51.8 30.0 103.0 54.6 25.7 688.6
A 1 0.0 160.1 21.6 15.7 59.7 6.8 6.6 270.5
A 2 187.5 242.0 39.4 22.3 46.5 171 16.2 383.6
A 3 885.3 §7.0 221 5.4 48.3 13.3 12.5 158.6
A 4 1,140.5 1.7 0.4 0.2 1.5 0.4 0.4 4.6
A 5 149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A 2,3623 460.9 83.5 43.6 156.0 37.7 35.7 817.3
M+A 1 12.2 191.56 25.9 17.6 65.1 8.2 7.9 316.2
M+A 2 396.7 554.3 72.3 48.3 127.1 30.0 24.6 856.6
M+A 3 1,022.9 101.1 28.0 7.0 57.3 23.9 18.7 236.0
M+A 4 1,529.1 37.5 9.0 0.6 9.6 30.2 10.2 97.1
M+A 5 149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M+A 3,109.9 884.5 136.3 73.6 259.0 923 61.3 1,605.9
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Other Republican
Other Republican
Other Republican
Other Republican
Other Republican

A WN -

D hWN -

2,464
1,625
899
810

3,105
1,732
730
383
248

TABLAB44.XLS

256
102
70
63

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

509
373
350
316

433
297
236
189
189

560

179

181
117

282
280
189
170

85
79
92
34
22

3,717
2,436
1,563
1,409

4043
1633
1297
772
772

4242
2641
1161
821
633

>»>rr>

Other Republican
Other Republican
Other Republican
Other Republican
Other Republican

TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL
TOTAL NON-LOCAL

N phWN - B wWN - DA WN -

L WN -

272 2447 25.5 9.6 50.5 28.0 10.7 369.0
1,634 969.1 61.0 8.7 222.5 167.1 24.7 1,453.0
4,037 1,324.3 103.6 25.3 515.9 278.7 56.3 2,303.1

189 55.9 4.4 1.1 21.8 11.8 2.3 97.2

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6,132 2,693.9 1945 447 810.7 485.6 93.0 4,2223

320 340.9 26.0 9.4 50.5 39.7 5.7 472.2

997 369.6 35.7 7.1 108.2 55.9 17.8 594.3
6,240 1,837.4 177.2 35.4 537.6 277.7 88.6 2,954.0

62 10.0 1.2 0.2 4.3 1.1 0.7 17.5
43 7.0 0.8 0.1 3.0 0.8 0.5 121
7,662 2,665.0 240.8 52.3 703.6 37561 1134 4,050.1
a4 46.5 3.7 1.3 8.4 23 1.3 63.5

422 266.9 13.4 2.8 62.2 49.2 12.2 406.8
3,028 807.1 57.7 7.7 197.8 111.6 101.4 1,283.4

21 29.5 6.2 0.3 13.9 10.7 2.6 63.2

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3,702 1,1499 81.0 12.2 2824 174.0 117.4 1,816.9

633 632.1 55.1 20.4 109.4 70.1 17.7 904.7

3,063 1,605.5 1101 18.7 392.8 272.2 54.7 2,454.1

13,305 3,968.8 338.8 68.5 1.251.4 668.0 245.3 6,540.5
462 95.4 11.7 1.5 40.0 23.6 5.7 177.9
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:

Consultant's estimate based on Kazdornii data.
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Table A.6.4 (continued) GEORGIA - AVERAGE DAILY TRAFFIC AND VEHICLE KILOMETRES BY DESIGN CLASS

Lunnwvwvwn

Rep.
Rep.
Rep.
Rep.
Rep.

=T

N oA W N -

N AW N -

301
2,247
1,425

4,059

5,872
3,469
1,415

643

5,232
2,216
904
275
76

280
177
62
27

227
106
46
12

565
342
96
59

506
213
89
19

293
208
97
30

243
111
54
19

293
193
83
31

253
111
50
16

101
82
50
10

84
38
21
10

7,405
4,471
1,803

800

6,545
2,795
1,165
350
95

S 1 37 98.4 43 9.5 4.6 438 1.6 123.1
S 2 176 377.2 18.0 363 18.9 18.8 6.5 475.7
S 3 467 591.4 30.2 58.2 355 329 14.0 762.1
S 4 259 133.8 5.8 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 32 6.5 34 34 1.2 85.2
Rep. 3 301 99.3 5.1 9.8 6.0 5.5 2.3 128.0
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 4.4 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 41.4 38.5 16.3 890.2
S + Rep. 4 2,506 359.1 15.7 244 24.6 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 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 34 -
M 4 -
M 4-5 -
M 5 -
M 1,409.0
Rep. 1 -
Rep. 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. 34 874.0 475 249 101 440 108 107 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 53.3 389 104.5 17.7 333 555.9
M 2 1,072.5 628.3 199.3 86.9 365.6 842 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 B
M 4 -
M 4-5 -
M 5 -
M 1,409.0 1,272.9 279.2 143.5 5211 109.0 159.3 2,485.0
Rep. 1 -
Rep. 253.0 60.8 386 17.3 57.1 16.8 17.2 207.7
Rep. 2-3 297.0 95.7 56.6 20.3 90.8 25.0 28.8 317.3
Rep. 3 1,159.0 251.3 121.0 53.3 209.4 61.3 69.8 766.1
Rep. 34 874.0 151.5 79.4 322 140.4 345 34.1 4721
Rep. 4 371.0 102.1 237 84 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 53.3 389 104.5 17.7 333 555.9
M+Rep. 1,325.5 689.1 237.9 104.2 4227 101.0 110.7 1,665.5
M+Rep. 2-3 489.0 4322 83.2 38.0 1418 321 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. 34 874.0 151.5 79.4 322 140.4 345 341 4721
M+Rep. 4 371.0 102.1 23.7 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 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 37 841
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
1,578.7
. _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 28.7 14.1 27.2 25.0 4.9 254.1
M 4 1216 18.2 4.1 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 1,626.5
Rep. 1 - 0.0 0.0 0.0 0.0 0.0 0.0 B
Rep. 2 83.3 111.9 9.5 54 7.7 76 0.8 142.9
Rep. 3 150.0 53.1 79 24 5.1 21 0.7 71.3
Rep. 4 1,045.4 108.6 254 7.9 28.3 232 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 4433
M + Rep. 1 165.1 278.9 28.7 222 220 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 56 325.4
M + Rep. 4 1,167.0 126.8 29.5 9.7 353 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
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Table A.6.3 ARMENIA - ANALYSIS OF BENKELMAN SURVEY RESULTS

M.1 Yerevan - Ashtarak 0.00 13.00 1 131 7.50 7.50 0.80 10.67 7.60 7.40
M.1 Ashtarak - Giumri 30.20 119.20 2 903 4.92 4.96 0.58 11.79 4.96 4.88
M.1 Giumri - Bavra 0.00 43.70 2 438 4.78 4.72 0.45 9.41 4.82 4.74
M.2 Ashtarak - Spitak 0.00 77.10 2 772 5.32 4.89 0.90 16.92 5.38 5.26
M.4 Yeghegnadzor - Goris 165.00 201.00 2 361 4.12 4.04 0.36 8.74 4.16 4.08
M.4 Goris - Kapan 277.18 298.98 2 219 4.13 4.04 0.24 5.81 4.16 4.10
M.4 Goris - Kapan 241.18 277.08 3 360 4.00 4.01 0.12 3.00 4.01 3.99
WEIGHTED AVERAGE 1 131 7.50 7.50 0.80 10.67 7.60 7.40
2 2,693 4.84 4.70 0.59 12.26 4.89 4.80

3 360 4.00 4.01 0.12 3.00 4.01 3.99

Note: Deflection measures in original surveys converted to Modified Structural Numbers (SNC) using the following formula:

SNC = 3.2 * (Deflection mm *-0.63)

This formula is suggested in the World Bank's "Description of the HDM-IIl Model" (Volume 1), notably in the discussion of pavement structural characteristics.
Source: Consultant's estimates based on ARD survey data
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Table A.6.2 C.I.S REPUBLICS - GEOMETRIC AND PAVEMENT DESIGN STANDARDS

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 4,60r8 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 cm 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 17 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 1.63
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Table A.6.1 (continued( UZBEKISTAN - PUBLIC ROAD NETWORK BY DESIGN CATEGORY

M34
M37
M39
M41

A373

A376
A377
A378
A379
A380
A381

Tashkent-Sirdarya-Gulistan-Khavast-(Tajikistan)
Samarkand - Bokhara - Turkmenistan
(Kazakhstan)-Tashkent-Samarkand-Termez-(Afghanistan)
(Turzunzade)-Dinau-Termez-(Afghanistan)

Inter State

Tashkent-Kokand-Andijan-(Osh)

and approach road to Tashkent Airport
Kokand-(Kanibadan)-(Bekabad)-Dzizak
Samarkand - (Tajikistan)

Samarkand - Karshi

Navoi - Zarafsan - Uchkuduk

Guzar (M39)-Bokhara-Urgench-Nukus
Nukus - Khojeili - (Turkmenistan)
Main Intra State (Republican)

Other Republican

Total Republican

TOTAL MAIN INTER URBAN ROADS
Oblast / Regional

Rayon / District
Sub-total Regional and District Roads

TOTAL

92 52 16 0 0 0 160
283 70 12 0 0 0 365
384 136 102 52 7 0 681

0 187 0 0 0 0 187
759 445 130 52 7 0 1,393
123 219 36 26 0 0 404

49 103 16 0 0 0 168

3 10 12 12 0 0 37

15 23 74 21 0 0 133
116 175 0 0 0 0 291
162 217 294 107 0 0 770

22 20 0 0 0 0 42
480 767 432 166 0 0 1,845
515 3,775 5,618 7,296 1,413 70 18,587
995 4,542 5,950 7,462 1,413 70 20,432

1,754 4,987 6,080 7.514 1,420 70 21,825

26 87 1,494 7,651 2,655 0 11,813

32 84 299 4,545 4,720 0 9,680

58 1”m 1,793 12,196 7.275 0 21,493

1,812 5,158 7,873 19,710 8,695 70 43,318

Source: Uzavtoyul
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Table A.6.1 (continued) TAJIKISTAN - PUBLIC ROAD NETWORK BY DESIGN CATEGORY AND PAVEMENT TYPE

"M" Roads

M34
M34
M41
M41
Sub total

"A" Roads

A372
A376
A377
A385
Sub-total

TOTAL

% of total

Dushanbe-Ura Tube-(Tashkent)
Dushanbe-Kurgan Tube-Aivaj
Dushanbe-Turzunzade-(Termez)
Dushanbe-Chorog

Inter State Roads

Konsomolabad-Garm-Dzirgatal-Karamyk
(Kokand)-Kanibadan-Hudzand-Bekabad-(Dzizak)
(Samarkand)-Ajni (M34)

Ordzonikidzabad (M41)-Dangara-Piandj

Intra State Roads

MAIN ROADS

0.0 30.9 24.9 100.5 143.4 299.7
6.0 0.0 195.8 12.0 0.0 213.8
0.0 0.0 61.0 0.0 0.0 61.0
0.0 12.0 54.0 65.0 383.6 514.6
6.0 42.9 335.7 177.5 527.0 1,089.1
0.0 0.0 0.0 0.0 217.2 217.2
0.0 98.1 36.0 0.0 0.0 134.1
0.0 5.0 14.7 50.0 43.0 112.7
0.0 0.0 49.0 89.8 93.3 232.1
0.0 103.1 99.7 139.8 353.5 696.1
6.0 146.0 435.4 317.3 880.5 1,785.2
0.3 8.2 24 4 17.8 49.3 100.0

Note: Locations in brackets are in Uzbekistan.
Source: Ministry of Transport
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Table A.6.1 (continued) KYRGYZSTAN - PUBLIC ROAD NETWORK BY DESIGN CATEGORY

M39 (a) Chaldovar-Bishkek- Georgijevka
M41 (b) Kara Balta - Osh
Inter State

A361 (Dzambul)-Talas-Oetmek Pass (M41)
A362 Tyup - (Keghen)
A363 Tyup - Toktoyan
A364 Borsko'on - Kara Saja - Enichek
A365 Bishkek-Tokmak-Balykchi-Naryn-Torugatt - (China)
A367 Tyuz Ahu (M41) - Kochkorka (A365)
A370 Osh - Uzghen - Kok Art

A371 (c) Sari tash - Irkeshtam

A372 (c) Sari Tash - Karamyk - (Tajikistan)

Intra State (Republican)
Total Main Inter Urban Roads
Other roads

TOTAL

12.2 119.9 0.0 0.0 0.0 0.0 132.1
0.0 89.3 137.6 388.6 0.0 0.0 615.5
12.2 209.2 137.6 388.6 0.0 0.0 747.6
0.0 0.0 167.0 49.0 0.0 0.0 216.0
0.0 0.0 0.0 76.0 0.0 0.0 76.0
0.0 80.5 267.0 97.5 0.0 0.0 445.0
0.0 0.0 30.0 322.0 97.0 0.0 449.0
0.0 107.0 3011 123.9 7.0 0.0 539.0
0.0 0.0 90.2 148.1 0.0 0.0 238.3
0.0 0.0 30.0 100.0 45.0 0.0 175.0
0.0 0.0 0.0 78.0 0.0 0.0 78.0
0.0 0.0 0.0 146.0 0.0 0.0 146.0
0.0 187.5 885.3 1.140.5 149.0 0.0) 2,362.3
12.2 396.7 1,022.9 1,529.1 149.0 0.0 3,109.9
127.8 0.0 1,037.1 7,380.9 6,934.3 0.0] 15,480.1
140.0 396.7 2,060.0 8,910.0 7.,083.3 0.0] 18,590.0

Source: Ministry of Transport
Note:
(a) Including the Bishkek bypass

(b) Does not include the 229 km of the M41 between Osh and the Tajikistan border (the "Pamir Highway").
This section does not come under the jurisdiction of the Ministry of Transport in Bishkek which has no

information about it.
(c) In the absence of reliable data, this has been estimated.
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Table A.6.1 (continued) KAZAKHSTAN - PUBLIC ROAD NETWORK BY DESIGN CATEGORY

M32
M36
M38
M39
M51

A340
A341
A342
A343
A344
A345
A349
A350
A351
A353
A355
A356
A358
A359
A362

Chimkent-Aralsk-Aktiubinsk-(Russia-Samara)

M36/M39-Kaskelen--Karaganda-Akmola-Kustanai-(Russia)
(Russia)-Pavlodar-Semipalatinsk-Maikapchagai - (China)
Almaty-Kaskelen-Georgievka-Djambul-Chimkent-(Uzbekistan)

(Russia)-Petropavlovsk-Bulaevo-(Russia)
Total Inter State

Aktubinsk-Makat-Ganushkino-(Russia)
Mamlutka-Leninskoe-Kustanai
Yezkazgan-Derzhavinsk-Petropaviovsk
Akmola-Kokshetau-Petropaviovsk

Kyzil Orda-Karaganda-Pavlodar
Karaganda-Ayaguz-Bugaz
Semipalatinsk-(Russia)

Almaty-Taldy Kurgan-Ayaguz-Ust Kaminogorsk
Almaty-Kokpek-Chundzha-Koktal

Sari Ozek-Jarkent-Khorgos
Ucharal-Druzhba (Dostyk)
Taskesken-Makanchi-Bachty -(China)
Merke-Dzambul-Burubaital
Georgievka-Merke
Kokpek-Kegen-(Kyrgyzstan)

Sub Total Main Intra State (Republican)
Other Intra State (Republican)

Total Intra State (Republican)

TOTAL MAIN INTER URBAN ROADS

Local roads (including urban roads)

GRAND TOTAL

33 135 1,691 189 0 0 2,048
52 450 1,594 0 0 0 2,096
51 432 642 0 0 0 1,125
130 455 88 0 0 0 673
6 162 22 0 0 0 190
272 1,634 4,037 189 0 0 6,132
0 83 807 0 17 0 907

0 0 404 0 0 0 404
65 41 755 62 26 0 949
8 11 444 0 0 0 463
76 110 1,190 0 0 0 1,376
0 0 921 0 0 0 921

0 13 100 0 0 0 113
142 156 780 0 0 0 1,078
29 276 0 0 0 0 305
0 0 232 0 0 0 232

0 0 184 0 0 0 184

0 0 190 0 0 0 190

0 161 124 0 0 0 275

0 160 0 0 0 0 150

0 6 109 0 0 0 115
320 997 6,240 62 43 0 7,662
41 422 3,028 211 0 0 3,702
361 1,419 9,268 273 43 0 11,364
633 3,053 13,305 462 43 0 17,496
242 1,451 19,1563 41,290 2,851 4,854 69,841
875 4,504 32,458 41,752 2,894 4,854 87,337

Source: Consultants' estimates based on KAZDORNII and Department of Highways data.



Table A.6.1 (continued) GEORGIA - PUBLIC ROAD NETWORK BY DESIGN CATEGORY

S.1 Thilisi-Kutaisi-Senaki 37.0 61.0 187.0 0.0 0.0 0.0 285.0
S.2 Senaki-Batumi 0.0 14.0 53.0 38.0 0.0 0.0 105.0
S.3 S1/S3 - Kasbegi-(Russia) 0.0 0.0 57.0 101.0 7.0 0.0 165.0
sS4 Thilisi-Tsiteli Khidi-(Azerbaijan 0.0 14.0 13.0 29.0 0.0 0.0 56.0
S5 Thilisi-Lagodekhi-(Azerbaijan) 0.0 70.0 57.0 11.0 0.0 0.0 138.0
S.6 Thilisi-Marneuli-Bolnisi-Guguti (Armenia) 0.0 12.0 58.0 23.0 0.0 0.0 93.0
S.7 Marneuli-Sadakhlo-(Armenia) 0.0 5.0 3.0 26.0 0.0 0.0 34.0
S.8 Khashuri-Borjomi-Akhaltsikhe-(Armenia) 0.0 0.0 16.0 5.0 0.0 0.0 21.0
s.9 Thilisi Bypass 0.0 0.0 23.0 26.0 0.0 0.0 49.0

Total Inter State 37.0 176.0 467.0 259.0 7.0 0.0 946.0

Total Intra State (Republican) 2.2 83.5 301.1 2,247 1 14254 0.0/ 4,059.3

TOTAL MAIN ROADS 39.2 259.5 768.1 2,506.1 1.432.4 0.0/ 5,005.3

Note: The republican road network is in the process of redefinition and it may finally be smaller than

indicated above.

Source: Consultant's estimate based on Sakavtogsa data.
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Table A.6.1 (continued) AZERBAIJAN PUBLIC ROAD NETWORK BY DESIGN CATEGORY IN 1996

M.1
M.1

M.2
M.4

M3

M.4
M.4

A33-A53

Baku - Georgia border
Approach roads

Baku - Russian border
Approach roads

Baku - Astara (Iranian border)

Alat - Kurdamir - Yevlak

Approach roads

Sub-Total Inter State Roads

Sub - Total Intra State (Republican) Roads
TOTAL MAIN INTER URBAN ROADS

Republican roads in occupied areas

1.5 499.5 0.0 0.0 0.0 0.0 0.0 0.0 501.0

0 87.0 0.0 0.0 0.0 0.0 0.0 0.0 87.0
73.0 155.0 0.0 0.0 0.0 0.0 0.0 0.0 228.0
0.0 54.0 0.0 0.0 0.0 0.0 0.0 0.0 54.0
70.0 56.0 192.0 0.0 0.0 0.0 0.0 0.0 318.0
0.0 212.0 0.0 0.0 0.0 0.0 0.0 0.0 212.0
0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0
1445 1,072.5 192.0 0.0 0.0 0.0 0.0 0.0) 1,409.0
0.0 253.0 297.0 1,159.0 874.0 371.0 326.0 0.0| 3,280.0
144.5 1,325.5 489.0 1,159.0 874.0 371.0 326.0 0.0/ 4,689.0
0.0 0.0 60.0 438.0 555.0 110.0 203.0 0.0) 1,366.0

Source: Azeravtoyol
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DSCLASKM.XLS

Table A.6.1 ARMENIAN PUBLIC ROAD NETWORK BY DESIGN CATEGORY IN 1996

M.1 (E) |Yerevan-Giumri-Ashotsk-Bavra (Georgia 18.4 131.56 0.0 0.0 0.0 149.9 23.8 173.7
M.2 (E) |Markara (Turk.border)-Ashtarak-Vanadzor-Tashir-Dzoramut-(Georgia) 0.0 130.7 48.4 0.0 0.0 179.1 4.6 183.7
M.3 (E) |Yerevan-Sevan-ljevan-(Azerbaijan) 63.7 40.6 42.8 5.2 0.0 162.2 0.0 162.2
M.4 (E) |Yerevan-Yeraskh-Goris-Meghri-(Iran) 38.0 209.0 77.2 36.9 0.0 361.1 10.0 371.1
M.5 Verdaghbiur - Tashir 0.0 0.0 0.0 54.0 0.0 54.0 0.0 54.0
M.6 Spitak-Giumri-Akhurit 0.0 45.0 0.0 7.5 0.0 52.5 3.6 56.1
M.7 Vanadzor-Alaverdi-Bagratashen - (Sadakhlo Georgia) 0.0 14.4 66.0 0.0 0.0 80.3 10.9 91.2
M.8 Gulakarak - Toumanian 0.0 0.0 0.0 18.0 0.0 18.0 0.0 18.0
M.9 Vanadzor-Dilijan 0.0 41.6 0.0 0.0 0.0 41.6 0.0 41.6
M.10 |Talin-Karakert-Bagaran - (Turkey) 0.0 0.0 41.0 0.0 0.0 41.0 0.0 41.0
M.11 Ashtarak-Abovian 0.0 0.0 25.2 0.0 0.0 25.2 0.0 25.2
M.12 |Yerevan-Oktemberjan-Karakala - (Turkey) 45.0 0.0 10.7 0.0 0.0 55.7 7.0 62.7
M.13 |Yerevan-Geghart 0.0 0.0 38.1 0.0 0.0 38.1 0.0 38.1
M.14 |Sevan-Martuni-Getap 0.0 134.0 0.0 0.0 0.0 134.0 0.0 134.0
M.15 |Martuni-Vardenis-Sotk 0.0 42.0 12.0 0.0 0.0 54.0 0.0 54.0
M.16 |Vardenis-Shorja-Tcovagugh 0.0 0.0 84.0 0.0 0.0 84.0 0.0 84.0
M.17 |Angerakot- (Nakhichevan / Azerbaijan) 0.0 0.0 23.0 0.0 0.0 23.0 0.0 23.0
M.18 |Goris - Zabukh - (Azerbaijan) 0.0 0.0 25.4 0.0 0.0 25.4 0.0 25.4
"M Sub-Total Inter State Roads 165.1 788.7 493.7 121.6 0.0 1,669.1 59.9 1,629.0
"13P" |Sub - Total Intra State Roads 0.0 83.0 150.0 1,045.7 300.0 1,678.7 0.0 1,678.7
TOTAL MAIN ROAD NETWORK 165.1 871.7 643.7 1,167.3 300.0f 3,147.8 59.9| 3,207.7
Local and other public roads 4,580.4
TOTAL PUBLIC ROAD NETWORK 7.788.0

Source: ARD
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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 results.

Page 1



TABLEA44.XLS

Table A.4.4 AVERAGE PAVEMENT DAMAGE FACTORS PER PAYLOAD TONNE

; .;.;ﬁ.-.‘.t.{;‘ff »«.&..;ff‘
2 Axle HGV (all) 899) 7.19) 0.1063 0.0772 0.0471 0.0309 4.31 0.02 0.02 0.01 0.01
2 Axle HGV (non-CIS) 15 12.12 4.8669 5.9314 2.1578 2.3755 7.27 0.67 0.82 0.30 0.33
3 Axle HGV (all) 1017 12.8 0.2350 0.1720 0.1042 0.0689 7.68 0.03 0.02 0.01 0.01
3 Axle HGV (non-CIS) 41 18.62 1.2701 1.1844 0.5631 0.4743 1.1 0.1 0.1 0.05 0.04
4 Axle HGV (all) 162 21.51 0.8342 0.6991 0.3699 0.2800] 12.91 0.06 0.05 0.03 0.02
4 Axle HGV (non-CIS) 56 26.40 1.9239 1.7875 0.8530 0.7159 15.84 0.12 0.1 0.05 0.05
5 Axle HGV (all) 370 22.39 0.4533 0.3360 0.2010 0.1346 13.43 0.03 0.03 0.01 0.01
5 Axle HGV (non-CIS) 125 28.83 1.3059 1.1127 0.5790 0.4456 17.30} 0.08 0.06 0.03 0.03

Note: GVW = gross vehicle weight. Payload estimated at 60 percent of GVW.
Source: Consultant's estimates based on the results of axle load surveys in six TRACECA countries.
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TABLEA43.XLS

Table A.4.3 PAVEMENT DAMAGE FACTORS FOR THE HEAVIEST TEN PERCENT OF GOODS VEHICLES IN EACH CATEGORY

2 Axle HGV (all) 90
Axle 1 4.85 30.64 0.1248 0.0962 0.0553 0.0385
Axle 2 10.98 69.36 3.2783 3.8028 1.4535 1.5230
GVW 15.83) 100.00}] 3.4031 3.8990 1.5088 1.5616
3 Axle HGV (all) 102
Axle 1 4.84 19.46 0.1238 0.0953 0.0549 0.0382
Axle 2 10.08 40.53 2.3285 2.5880 1.0324 1.0365
Axle 3 9.95 40.01 2.2107 2.4412 0.9801 0.9777
GVW 24.87 100.00] 4.6630 5.1245 2.0674 2.0524
4 Axle HGV (all) 15
Axle 1 6.16 15.23 0.3248 0.2822 0.1440 0.1130
Axle 2 11.40 28.19 3.8094 4.5026 1.6890 1.8033
Axle 3 11.69| 28.91 4.2121 5.0415 1.8675 2.0191
Axle 4 11.19 27.67 3.5364 4.1412 1.56679 1.6586
GVW 40.44I 100.00 11.8827 13.9675 5.2683 5.5940
5 Axle HGV (all) 37 I
Axle 1 5.50 12.63 0.2064 0.1694 0.0915 0.0679
Axle 2 8.05 18.49 0.9472 0.9408 0.4199 0.3768
Axle 3 8.37 19.22 1.1070 1.1211 0.4908 0.4490
Axle 4 11.14 25.59 3.4736 4.0586 1.5401 1.6255
Axle 5 10.48 24.07 2.7207 3.0833 1.2063 1.2349
GVW 43.54 1oo.oo| 8.4549 9.3733 3.7486 3.7540

Source: Consultant's estimates based on the results of axle load surveys in six TRACECA countries.
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Table A.4.2 PAVEMENT DAMAGE FACTORS FOR DIFFERENT VEHICLE TYPES IN THE TRACECA COUNTRIES

SRYESALS.XLS

2 Axle 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
GVW 13.73] 1.5022 1.5280 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. 0.0113 0.0064 0.0050 0.0026
Axle 2 4.::' 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
Axle 1 4.45 0.0884 0.0653 0.0392 0.0262
Axle 2 7.78 0.8263 0.8069 0.3664 0.3232
Axle 3 6.3 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 6.5 0.4026 0.3593 0.1785 0.1439
Axle 3 5.1:' 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) SSJ
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 0.5323 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) 37
Axle 1 OF 4.34 0.0800 0.0584 0.0355 0.0234
Axle 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
Gvw 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.;:‘ 0.3248 0.2822 0.1440 0.1130
Axle 5 6. 0.3644 0.3212 0.1616 0.1286
GVW 28.83) 1.3059 1.1127 0.5790 0.4456

Source: Consultant's estimates based on the results of axle load surveys in six TRACECA countries.
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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 4.3 5.51 5. 20' 0.30 1.18 24.0i 741 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 16.21 14.01 0.75 2.92 21.3F 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
Axle 2 9.50 8.90 10.10 D.Mi 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} 4.65' 22.6
GVW 19.80 18.86 20.74 19.80] 0.48 0.68 34 20.28] 100.0
2 Axle HGV (all) 899 J
Axle 1 2.66 2.57 2.75 2.25| 0.04 1.32 49.6] 7.82 37.0
Axle 2 4.53 4.34 4.72 3.51 0.10 2.92 64.5 23MI 63.0
GVW 7.19 6.94 7.44 6.32] 0.13 3.84 53.4 31.26) 100.0
2 Axle 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 8.75 15.49 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 3.58 0.08 2.60 sa.sI 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 1 445 4.04 4.86 4.27 0.21 1.36 30.6} 7.59' 24.0
Axle 2 7.78 6.48 9.08 a.eol 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 2121 18.82 1.37 8.78 47.4 37.41 100.0
4 Axle HGV (all) 152
Axle 1 4.62 4.39 4.85 443 0.1 1.42 30.7 8.77 215
Axle 2 6.50 5.96 7.04 5.45 0.27 3.37 51.8 1a.u| 30.2
Axle 3 5.13 4.62 5.64 4.14 0.26 kW3 62.6 14.02 238
Axle 4 5.26 4.75 5.77 4.39 0.26 3.23 61.4] 21.51 24.5
GvVwW 21.51 19.87 23.15 19.44 0.84 10.31 47.9] 48.62 100.0
4 Axle HGV (non-CIS) 56}
Axie 1 5.06 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. 0.45 3.36 435 13.56) 29.2
Axle 3 6.97 6.02 7.92 6.48] 0.49 3.65 52.4 14.02 26.4
Axle 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 2034[ 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 6.82 194
Axle 2 4.57 4.32 4.82 3. 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| 32.21 204
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 0.57 10.97 49.0| 73.99) 100.0
5 Axle HGV (non-CIS) 615
Axle 1 492 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 2241 20.6
Axle 3 5.47 4.96 5.98 5.20 0.26 2.92 534 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 d out in Uzb Kyrgyzstan, Kazakhstan, Azerbaijan, Georgia and Armenia.
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TABLEA39.XLS

Table A.3.9 AZERBAIJAN AND KYRGYZSTAN - BASE VEHICLE OPERATING COSTS
AND PASSENGER AND GOODS DELAY COSTS.

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

S RN

Azerbaijan 1,967.3 605.1 276.6 1,063.7 260.7 323.5
Kyrgyz Republic 884.5 135.3 73.6 259.0 92.3 61.4

4,496.9

1,506.1

Country and
Cost category

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

Azerbaijan

Vehicle Operating Costs 220,751 81,186 106,734 253,193 139,563 244,249| 1,045,676
Passenger Delay Costs 7,220 0 33,192 0 0 0 40,412
Sub Total 227,971 81,186 139,926 253,193 139,563 244,249| 1,086,088
Kyrgyz Republic

Vehicle Operating Costs 88,397 19,260 35,854 77,747 48,153 54,687 324,097
Passenger Delay Costs 7,589 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 0 0 269 158 252 679
TOTAL R.U.C 95,986 21,812 45,198 78,555 48,469 55,106 345,125
Sources: Carl Bro International a/s - Kyrgyzstan passenger and goods delay costs
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ECONOMY.XLS

Table A.3.8 TRACECA COUNTRIES - BACKGROUND ECONOMIC DATA

Armenia 30 3.7 3.8 1.4 125 68.5
Azerbaijan 87 7.5 7.6 1.0 87 55.5
Georgia 70 5.4 5.4 -0.2 77 58.0
Kazakhstan 2,717 16.8 16.8 0.1 6 59.3
Kyrgyz Republic 198 4.5 4.5 0.4 23 38.8
Tajikistan 143 5.8 5.9 2.0 41 32.2
Turkmenistan 488 4.4 4.6 4.6 9 44.9
Uzbekistan 447 22.4 22.9 2.2 51 41.2
Armenia 2,607.0 704.6 2,789.5 743.5 7.0 5.5
Azerbaijan 3,541.0 472.1 2,939.0 388.0 -17.0 -17.8
Georgia 2,063.0 382.0 1,959.9 363.7 -5.0 -4.8
Kazakhstan 18,167.0 1,081.4 16,5632.0 983.1 -9.0 -9.1
Kyrgyz Republic 2,666.0 592.4 2,506.0 554.7 -6.0 -6.4
Tajikistan 2,009.0 346.4 1,767.9 298.8 -12.0 -13.7
Turkmenistan 5,156.0 1,171.8 4,898.2 1,064.3 -5.0 -9.2
Uzbekistan 21,508.0 960.2 21,077.8 920.7 -2.0 -4.1
Source: World Bank: "World Development Report 1996" - 1994 GDP, GDP per capita,

population and land area.
EBRD: GDP growth rates 1994-1995.
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Table A.3.7 TRACECA COUNTRIES - TOTAL VEHICLE OPERATING COSTS AND GROSS DOMESTIC PRODUCT

VOCGDP.XLS

Armenia 3,147.8 1,970.0 308.7 353.5 404.0 2,789.5 11.1 12.7 14.5
Azerbaijan 4,689.0 4,496.0 967.3 1,094.7 1,236.0 2,939.0 32.9 37.2 42.1
Georgia 5,005.3 2,088.4 292.7 336.3 387.0 1,959.9 14.9 17.2 19.7
Kazakhstan 17,496.0 10,089.0 2,003.6 2,360.3 2,756.0 16,532.0 12.1 14.3 16.7
Kyrgyzstan 3,109.9 1,506.1 297.4 341.2 390.0 2,506.0 11.9 13.6 15.6
Tajikistan 1,785.2 620.6 146.5 166.0 188.0 1,767.9 8.3 9.4 10.6
Turkmenistan 7,682.6 3,545.4 841.4 971.7 1,112.0 4,898.2 172 19.8 22.7
Uzbekistan 21,825.0 10,466.7 2,635.4 3,008.9 3,418.0 21,077.8 12.5 14.3 16.2
Note: The GDP estimates are based on World Bank 1994 population and per capita GDP estimates, EBRD estimates
of GDP growth between 1994 and 1995 and World Bank population growth estimates.
Source: World Bank-"World Development Report 1996".

Consultant's estimates of total vehicle operating costs.
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VOCUZBEK.XLS

Table A.3.6 (continued) UZBEKISTAN - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 422.1 174.1 159.3 894 .4 413.5 572.1 2,635.4 100.0
4 446.4 184.8 161.7 941.1 431.8 590.1 2,756.0 104.6
5 472.3 196.3 164.4 988.5 450.4 608.5 2,880.5 109.3
6 499.9 208.6 167.3 1,036.8 469.2 627.1 3,008.9 114.2
7 529.1 221.8 170.3 1,085.7 488.3 646.1 3,141.3 119.2
8 559.9 235.7 173.5 1,135.4 507.6 665.4 3,277.6 124.4
9 592.4 250.5 176.9 1,185.9 527.1 685.1 3,417.9 129.7
10 626.5 266.0 180.5 1,237 .1 546.9 705.0 3,5662.1 135.2
11 662.2 282.4 184.3 1,289.1 566.9 725.3 3,710.2 140.8
12 699.6 299.6 188.2 1,341.8 587.1 745.9 3,862.2 146.6
13 738.6 317.6 192.3 1,395.3 607.6 766.8 4,018.1 152.5
14 779.2 336.4 196.6 1,449.6 628.2 788.0 4,178.0 158.5
15 821.5 356.0 201.1 1,504.5 649.2 809.5 4,341.8 164.8
Note: Excluding urban and local / district roads
IRI 3 m/km = good. IRl 5-6 m/km = fair IRl 7-8 m/km = poor IRl 10+ m/km = bad / very bad
Source: Consultant's estimates
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VOCTURKM.XLS

Table A.3.6 (continued) TURKMENISTAN - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 105.7 27.6 71.4 161.5 63.6 411.7 841.4 100.0
4 113.7 29.8 72.8 172.3 67.3 427.9 883.7 105.0
5 122.3 32.2 74.3 183.2 71.0 444.3 927.2 110.2
6 131.3 34.7 75.8 194.1 74.8 461.0 971.7 115.5
7 140.9 37.3 77.5 205.2 78.7 477.9 1,017.4 120.9
8 150.9 40.1 79.3 216.4 82.5 495.0 1,064.3 126.5
9 161.5 43.1 81.2 227.6 86.4 512.4 1,112.2 132.2
10 172.5 46.2 83.2 239.0 90.4 530.0 1,161.3 138.0
11 184.1 49.5 85.3 250.4 94.4 547.9 1,211.5 144.0
12 196.2 52.9 87.5 262.0 98.4 566.0 1,262.9 150.1
13 208.7 56.4 89.9 273.6 102.4 584.3 1,315.4 156.3
14 221.8 60.1 92.3 285.3 106.5 602.9 1,369.0 162.7
15 235.3 64.0 94.9 297.2 110.7 621.7 1,423.7 169.2
Note: Excluding urban and local / district roads
IRl 3 m/km = good. IRl 5-6 m/km = fair IRI 7-8 m/km = poor IRI 10+ m/km = bad / very bad
Source: Consultant's estimates
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VOCTAJIK.XLS

Table A.3.6 (continued) TAJIKISTAN - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 38.8 5.6 12.4 36.0 33.4 20.2 146.5 100.0
4 41.0 6.0 12.6 37.5 34.7 20.8 152.7 104.3
5 43.4 6.4 12.8 39.0 36.1 21.5 159.2 108.7
6 45.9 6.7 13.1 40.6 37.5 22.1 166.0 113.3
7 48.6 7.2 13.3 42.2 38.9 22.7 173.0 118.1
8 51.4 7.6 13.6 43.8 40.3 23.4 180.2 123.1
9 54.4 8.1 13.9 45.5 41.8 24.1 187.8 128.2
10 57.6 8.6 14.2 47.2 43.3 24.8 195.5 133.5
1 60.8 9.1 14.5 48.9 44.8 25.5 203.6 139.0
12 64.3 9.7 14.8 50.7 46.3 26.2 211.9 144.7
13 67.8 10.2 15.1 52.4 47.8 26.9 220.4 150.5
14 71.5 10.8 15.5 54.3 49.4 27.7 229.2 156.5
15 75.4 11.5 15.9 56.1 51.0 28.4 238.3 162.7
Note: Excludes urban and local / district roads
IRl 3 m/km = good IRl 5-6 m/km = fair IRl 7-8 m/km = poor IRI 10+ m/km = bad / very bad
Source: Consultant's estimate
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VOCKYRG.XLS

Table A.3.6 (continued) KYRGYZ REPUBLIC - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 79.5 16.9 34.5 71.4 44.0 51.0 297.4 100.0
4 84.4 18.2 356.2 74.6 46.1 52.9 311.4 104.7
5 89.7 19.6 35.9 77.9 48.2 54.8 326.0 109.6
6 95.2 21.1 36.6 81.2 50.3 56.7 341.2 114.7
7 101.1 22:7 37.4 84.6 52.5 58.7 357.0 120.0
8 107.2 24.4 38.3 88.0 54.7 60.6 373.3 125.5
9 113.7 26.2 39.1 91.56 56.9 62.7 390.2 131.2
10 120.5 28.1 40.1 95.1 59.2 64.7 407.7 137.1
11 127.6 30.1 41.0 98.7 61.5 66.8 425.8 143.2
12 135.1 32.1 421 102.4 63.8 69.0 444 .4 149.5
13 142.8 34.3 43.1 106.1 66.2 71.1 463.7 155.9
14 150.8 36.5 44.2 110.0 68.5 73.3 483.5 162.6
15 159.2 38.9 45.4 113.8 70.9 75.6 503.8 169.4
Note: Excludes urban and local / district roads
IRI 3 m/km = good IRI 5-6 m/km = fair IRl 7-8 m/km = poor IRl 10+ m/km = bad / very bad
Source: Consultant's estimate
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VOCKAZAK.XLS

Table A.3.6 (continued) KAZAKHSTAN - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 593.0 75.9 52.2 465.4 559.9 257.1 2,003.6 100.0
4 637.2 81.0 53.1 494.2 584.8 266.2 2,116.4 105.6
5 687.7 86.7 54.2 522.9 610.7 275.2 2,237.3 111.7
6 738.2 92.4 55.3 553.5 636.5 284.6 2,360.3 117.8
7 788.6 98.6 56.6 584.0 662.4 294.3 2,484.4 124.0
8 845.4 105.3 57.9 614.6 688.3 303.9 2,615.3 130.5
9 908.5 112.0 59.3 646.9 715.2 314.0 2,755.8 137.5
10 971.6 119.7 60.8 679.3 742.1 324.0 2,897.5 144.6
1 1,034.7 127.5 62.5 711.6 770.0 334.0 3,040.2 151.7
12 1,104.1 135.2 64.2 744.0 798.0 344.3 3,189.7 159.2
13 1,173.5 144.0 65.9 778.1 825.9 355.0 3,342.4 166.8
14 1,249.2 152.7 67.9 812.2 854.9 365.6 3,502.6 174.8
15 1,324.9 162.0 69.9 846.4 883.9 376.3 3,663.4 182.8
Note: Excludes urban and local / district roads
IRl 3 m/km = good IRI 5-6 m/km = fair IRl 7-8 m/km = poor IRI 10+ m/km = bad / very bad
Source: Consultant's estimate
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Table A.3.6 (continued) GEORGIA - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 141.5 10.8 55.5 20.2 39.4 25.3 292.7 100.0
4 150.0 11.6 56.3 21.4 41.2 26.2 306.5 104.7
5 159.1 12.2 57.2 22.6 42.9 27.1 321.1 109.7
6 168.7 13.0 58.1 23.8 44.8 27.9 336.3 114.9
7 178.9 13.8 59.1 25.1 46.6 28.8 352.3 120.4
8 189.8 14.7 60.1 26.3 48.5 29.7 369.1 126.1
9 201.1 15.6 61.2 27.6 50.4 30.7 386.6 132.1
10 213.1 16.6 62.3 28.9 52.3 31.6 404.8 138.3
11 225.7 17.6 63.5 30.2 54.2 32.6 423.8 144.8
12 238.8 18.7 64.7 31.6 56.2 33.5 443.5 151.5
13 252.5 19.8 66.0 32.9 58.2 34.5 464.0 158.5
14 266.8 21.0 67.3 34.3 60.2 35.5 485.1 165.7
15 281.7 22.3 68.7 35.7 62.2 36.5 507.1 173.2
Note: Excludes urban and local / district roads
IRl 3 m/km = good IRl 5-6 m/km = fair IRl 7-8 m/km = poor IRI 10+ m/km = bad / very bad
Source: Consultant's estimate
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VOCAZERB.XLS

Table A.3.6 (continued) AZERBAIJAN - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

3 200.2 74.2 103.7 231.9 128.8 228.5 967.3 100.0
4 211.4 78.0 105.2 242.7 134.3 236.6 1,008.2 104.2
5 223.4 82.1 106.9 253.6 139.8 244.7 1,050.6 108.6
6 236.2 86.6 108.7 264.7 145.4 253.0 1,094.7 113.2
7 249.7 91.3 110.6 276.0 151.1 261.4 1,140.3 117.9
8 264.1 96.4 112.6 287.5 156.9 270.0 1,187.4 122.8
9 279.2 101.7 114.7 299.1 162.8 278.7 1,236.2 127.8
10 295.0 107.4 117.0 310.9 168.7 287.6 1,286.5 133.0
11 311.7 113.4 1193 322.9 174.7 296.5 1,338.4 138.4
12 329.1 119.7 121.7 335.0 180.8 305.6 1,391.9 143.9
13 347.2 126.3 124.3 347.3 187.0 314.9 1,447.0 149.6
14 366.2 133.2 126.9 359.8 193.2 324.3 1,503.6 155.4
15 385.9 140.5 129.7 372.4 199.6 333.8 1,561.8 161.5
Note: Excludes urban and local / district roads
IRl 3 m/km = good IRl 5-6 m/km = fair IRl 7-8 m/km = poor IRl 10+ m/km = bad / very bad
Source: Consultant's estimate
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VOCARMEN.XLS

Table A.3.6 ARMENIA - TOTAL VEHICLE OPERATING COSTS ON MAIN ROADS AT DIFFERENT ROUGHNESS LEVELS

Roughness Total Vehicle Operating Costs (US$ million) Index
IRI Car Utility Large 2-axle 3-axle >3-axle Total (IRI 3 = 100)
{m/km) Vehicle Bus Truck Truck Truck

3 107.9 19.9 42.3 39.1 71.5 28.0 308.7 100.0
4 114.7 20.9 43.0 40.8 74.6 28.9 323.0 104.6
5 1221 21.9 43.8 42.5 77.8 29.9 337.9 109.5
6 129.8 23.0 445 44.3 81.0 30.9 353.5 114.5
7 138.1 24.2 45.3 46.1 84.2 31.8 369.8 119.8
8 146.8 25.4 46.2 47.9 87.5 32.8 386.7 125.3
9 156.0 26.8 47.1 49.8 90.9 33.9 404.4 131.0
10 165.6 28.2 48.1 51.7 94.2 34.9 422.7 136.9
1 175.7 29.7 49.0 53.6 97.7 35.9 441.6 143.1
12 186.3 31.2 50.1 55.6 101.1 37.0 461.3 149.4
13 197.3 32.9 51.1 57.6 104.6 38.1 481.6 156.0
14 208.8 34.6 52.2 59.6 108.2 39.2 502.6 162.8
15 220.7 36.4 53.4 61.7 111.7 40.3 524.2 169.8

Note: Excluding urban and local / district roads

IRI 3 m/km = good. IRl 5-6 m/km = fair IRl 7-8 m/km = poor IRl 10+ m/km = bad / very bad
Source: Consultant's estimates
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Table A.3.5 (continued) UZBEKISTAN - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

VOCUZBEK.XLS

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI*2)
Where VOC = Vehicle operating cost in US$ / vehicle km
IRI = Pavement roughness (m/km)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

8.731890E-02
1.273387E-01
4.182766E-01
2.283498E-01
4.386529E-01
7.490906E-01

4.520043E-03
6.833320E-03
5.072220E-03
1.326489E-02
2.140778E-02
2.435702E-02

1.985542E-04
3.511330E-04
2.484320E-04
1.132072E-04
1.412576E-04
2.305894E-04

0.99807
0.99773
0.99987
0.99998
1.00000
0.99997

2.349358E-03
4.177064E-03
7.346437E-04
4.305034E-04
2.862803E+00
8.834298E-04

58 /km|
3 0.103 0.151 0.436 0.269 0.504 0.824
4 0.109 0.160 0.443 0.283 0.527 0.850
5 0.1156 0.170 0.450 0.298 0.549 0.877
6 0.122 0.181 0.458 0.312 0.572 0.904
7 0.129 0.192 0.466 0.327 0.595 0.931
8 0.136 0.204 0.475 0.342 0.619 0.959
9 0.144 0.217 0.484 0.357 0.643 0.987
10 0.152 0.231 0.494 0.372 0.667 1.016
1 0.161 0.245 0.504 0.388 0.691 1.045
12 0.170 0.260 0.515 0.404 0.716 1.075
13 0.180 0.276 0.526 0.420 0.741 1.105
14 0.190 0.292 0.538 0.436 0.766 1.135
15 0.200 0.309 0.550 0.453 0.792 1.166
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VOCTURKM.XLS

Table A.3.5 (continued) TURKMENISTAN - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRl)

For each vehicle category the model is of the form VOC = a + (b*IRI) + (c*IRI*2)

IRI = Pavement roughness (m/km)

Where VOC = Vehicle operating cost in US$ / vehicle km

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

5.625183E-02
6.816704E-02
3.214417E-01
1.793641E-01
3.233846E-01
5.840736E-01

4.186225E-03
5.231963E-03
4.665640E-03
1.443552E-02
2.199485E-02
2.464410E-02

1.669899E-04
2.344881E-04
2.534994E-04
6.628018E-05
1.181139E-04
1.889400E-04

0.99737
0.99743
0.99984
0.99998
0.99999
0.99998

2.424083E-03
3.165123E-03
7.798421E-04
3.920054E-04
5.014550E-04
7.598816E-04

3 0.070 0.086 0.338 0.223 0.390 0.660
4 0.076 0.093 0.344 0.238 0.413 0.686
5 0.081 0.100 0.351 0.253 0.436 0.712
6 0.087 0.108 0.359 0.268 0.460 0.739
7 0.094 0.116 0.367 0.284 0.483 0.766
8 0.100 0.125 0.375 0.299 0.507 0.793
9 0.107 0.134 0.384 0.315 0.531 0.821
10 0.115 0.144 0.393 0.330 0.555 0.849
11 0.123 0.154 0.403 0.346 0.580 0.878
12 0.131 0.165 0.414 0.362 0.604 0.907
13 0.139 0.176 0.425 0.378 0.629 0.936
14 0.148 0.187 0.436 0.394 0.654 0.966
15 0.157 0.199 0.448 0.411 0.680 0.996
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VOCTAJIK.XLS

Table A.3.5 (continued) TAJIKISTAN - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI"2)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

Where VOC = Vehicle operating cost in US$ / vehicle km

IRl = Pavement roughness (m/km)

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

8.651241E-02
1.395357E-01
5.158381E-01
2.997984E-01
5.201688E-01
9.145111E-01

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

4.531006E-03
7.321529E-03
6.908082E-03
1.300297E-02
2.233171E-02
2.800398E-02

1.940690E-04
3.829289E-04
3.112893E-04
1.660857E-04
1.966760E-04
3.196092E-04

0.99811
0.99777
0.99995
0.99997
0.99999
0.99997

2.301296E-03
4.475796E-03
5.790303E-04
5.312163E-04
4.505866E-04
1.166075E-03

3 0.102 0.165 0.5639 0.340 0.589 1.001
4 0.108 0.175 0.548 0.354 0.613 1.032
5 0.114 0.186 0.558 0.369 0.637 1.063
6 0.121 0.197 0.568 0.383 0.661 1.094
7 0.128 0.210 0.579 0.398 0.686 1.126
8 0.135 0.223 0.591 0.414 0.711 1.169
9 0.143 0.236 0.603 0.429 0.737 1.192
10 0.1561 0.251 0.616 0.445 0.763 1.227
1 0.160 0.266 0.629 0.462 0.790 1.261
12 0.169 0.283 0.644 0.478 0.816 1.297
13 0.178 0.299 0.658 0.495 0.844 1.333
14 0.188 0.317 0.674 0.512 0.871 1.369
15 0.198 0.336 0.689 0.530 0.899 1.406
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VOCKYRG.XLS

Table A.3.5 (continued) KYRGYZ REPUBLIC - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI"2)
Where VOC = Vehicle operating cost in US$ / vehicle km

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

IRI = Pavement roughness (m/km)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

7.5627203E-02
9.961271E-02
4.466620E-01
2.403223E-01
4.106373E-01
7.428843E-01

4.336024E-03
7.367655E-03
6.646871E-03
1.148466E-02
2.150430E-02
2.842847E-02

1.763690E-04
3.435756E-04
3.127660E-04
1.196524E-04
1.576130E-04
2.728295E-04

0.99776
0.99752
0.99993
0.99996
1.00000
0.99998

2.337883E-03
4.468716E-03
6.577228E-04
5.450614E-04
2.763484E-04
8.653227E-04

3 0.090 0.125 0.469 0.276 0.477 0.831
4 0.095 0.135 0.478 0.288 0.499 0.861
5 0.101 0.145 0.488 0.301 0.522 0.892
6 0.108 0.156 0.498 0.314 0.545 0.923
7 0.114 0.168 0.509 0.327 0.569 0.955
8 0.121 0.181 0.520 0.340 0.593 0.988
9 0.129 0.194 0.532 0.353 0.617 1.021
10 0.136 0.208 0.544 0.367 0.641 1.054
1 0.144 0.222 0.558 0.381 0.666 1.089
12 0.163 0.237 0.671 0.395 0.691 1.123
13 0.161 0.253 0.586 0.410 0.717 1.1569
14 0.171 0.270 0.601 0.425 0.743 1.194
15 0.180 0.287 0.617 0.440 0.769 1.231
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Table A.3.5 (continued) KAZAKHSTAN - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVELS

VOCKAZAK.XLS

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI"*2)
Where VOC = Vehicle operating cost in US$ / vehicle km
IRl = Pavement roughness (m/km)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

7.455975E-02
1.216896E-01
4.577310E-01
2.118114E-01
4.715226E-01
7.143817E-01

5.704328E-03
7.341310E-03
5.636515E-03
1.518606E-02
2.275477E-02
2.636025E-02

2.198189E-04
3.657943E-04
4.403900E-04
1.401869E-04
1.827899E-04
2.460973E-04

0.99774
0.99767
0.99997
0.99999
0.99999
0.99997

3.007956E-03
4.467152E-03
5.303390E-04
3.787132E-04
6.072921E-04
1.039391E-03

3 0.094 0.147 0.479 0.259 0.541 0.796
4 0.101 0.157 0.487 0.275 0.565 0.824
5 0.109 0.168 0.497 0.291 0.590 0.852
6 0.117 0.179 0.507 0.308 0.615 0.881
7 0.125 0.191 0.519 0.325 0.640 0.911
8 0.134 0.204 0.531 0.342 0.665 0.941
9 0.144 0.217 0.544 0.360 0.691 0.972
10 0.154 0.232 0.558 0.378 0.717 1.003
11 0.164 0.247 0.573 0.396 0.744 1.034
12 0.175 0.262 0.589 0.414 0.771 1.066
13 0.186 0.279 0.605 0.433 0.798 1.099
14 0.198 0.296 0.623 0.452 0.826 1.132
15 0.210 0.314 0.641 0.471 0.854 1.165
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Table A.3.5 (continued) GEORGIA - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVELS

VOCGEORG.XLS

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI"2)

IRl = Pavement roughness (m/km)

Where VOC = Vehicle operating cost in US$ / vehicle km

Representative Vehicle Category Coefficients R*2 Standard
a b c Error
Car 7.297534E-02 3.936087E-03 1.772834E-04 0.99793 2.144824E-03
Utility Vehicle (Minibus / Pickup) 1.150720E-01 6.477818E-03 3.181135E-04 0.99763 3.942677E-03
Large Bus 3.587424E-01 4.131431E-03 1.794090E-04 0.99985 5.884039E-04
2 - axle Truck (Medium) 1.758005E-01 1.200502E-02 8.973174E-05 0.99999 3.066979E-04
3 - axle Truck (Heavy) 3.863084E-01 1.898494E-02 1.394170E-04 0.99999 3.762460E-04
>3 - axle Truck (Articulated) 5.856887E-01 2.068022E-02 1.814735E-04 0.99997 7.549632E-04
Roughness Economic Vehicle Operating Costs (US$/km)
" IRl Car Utility Large 2-axle 3-axle >3-axle
(m/km) Vehicle Bus Truck Truck Truck
3 0.086 0.137 0.373 0.213 0.445 0.649
4 0.092 0.146 0.378 0.225 0.464 0.671
5 0.097 0.155 0.384 0.238 0.485 0.694
6 0.103 0.165 0.390 0.251 0.505 0.716
7 0.109 0.176 0.396 0.264 0.526 0.739
8 0.116 0.187 0.403 0.278 0.547 0.763
9 0.123 0.199 0.410 0.291 0.568 0.787
10 0.130 0.212 0.418 0.305 0.590 0.811
1 0.138 0.225 0.426 0.319 0.612 0.835
12 0.146 0.239 0.434 0.333 0.634 0.860
13 0.154 0.253 0.443 0.347 0.657 0.885
14 0.163 0.268 0.452 0.361 0.679 0.911
15 0.172 0.284 0.461 0.376 0.702 0.937
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Table A.3.5 (continued) AZERBAIJAN - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

VOCAZERB.XLS

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRl)

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI"2)
Where VOC = Vehicle operating cost in US$ / vehicle km
IRl = Pavement roughness (m/km)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

8.699331E-02
1.068999E-01
3.598936E-01
1.886138E-01
4.332303E-01
6.345324E-01

4.334294E-03
4.483537E-03
4.368106E-03
9.560573E-03
1.984565E-02
2.334508E-02

1.962563E-04
2.576305E-04
1.925016E-04
8.050844E-05
1.5638113E-04
2.090501E-04

0.99802
0.99787
0.99979
0.99997
0.99998
0.99998

2.313607E-03
2.818336E-03
7.422111E-04
3.872247E-04
5.459150E-04
8.143106E-04

3 0.102 0.123 0.375 0.218 0.494 0.706
4 0.107 0.129 0.380 0.228 0.515 0.731
5 0.114 0.136 0.387 0.238 0.536 0.756
6 0.120 0.143 0.393 0.249 0.558 0.782
7 0.127 0.151 0.400 0.259 0.580 0.808
8 0.134 0.159 0.407 0.270 0.602 0.835
9 0.142 0.168 0.415 0.281 0.624 0.862
10 0.150 0.177 0.423 0.292 0.647 0.889
11 0.158 0.187 0.431 0.304 0.670 0.917
12 0.167 0.198 0.440 0.315 0.694 0.945
13 0.177 0.209 0.449 0.327 0.717 0.973
14 0.186 0.220 0.459 0.338 0.741 1.002
15 0.196 0.232 0.469 0.350 0.766 1.032
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VOCARMEN.XLS

Table A.3.5 ARMENIA - VEHICLE OPERATING COSTS BY PAVEMENT ROUGHNESS LEVEL

For each vehicle category the model is of the form VOC = a + (b*IRl) + (c*IRI*2)

Relationship Between Vehicle Operating Costs and Pavement Roughness (IRI)

Where VOC = Vehicle operating cost in US$ / vehicle km
IRI = Pavement roughness (m/km)

Car

Utility Vehicle
Large Bus

2 - axle Truck

3 - axle Truck
>3 - axle Truck

(Minibus / Pickup)

(Medium)
(Heavy)
(Articulated)

6.684633E-02
9.929030E-02
3.788748E-01
2.104864E-01
4.319778E-01
7.666917E-01

3.896476E-03
3.913661E-03
5.101956E-03
9.690884E-03
2.061748E-02
2.661615E-02

1.715079E-04
2.147540E-04
1.960511E-04
1.054943E-04
1.449871E-04
2.463862E-04

0.99809
0.99799
0.99988
0.99997
1.00000
0.99999

2.016702E-03
2.328003E-03
6.107329E-04
4.048614E-04
2.516544E-04
7.349606E-04

3 0.080 0.113 0.396 0.241 0.495 0.849
4 0.085 0.118 0.402 0.251 0.517 0.877
5 0.091 0.124 0.409 0.262 0.539 0.906
6 0.096 0.131 0.417 0.272 0.561 0.935
7 0.103 0.137 0.424 0.283 0.583 0.965
8 0.109 0.144 0.432 0.295 0.606 0.995
9 0.116 0.152 0.441 0.306 0.629 1.026
10 0.123 0.160 0.449 0.318 0.653 1.057
11 0.130 0.168 0.459 0.330 0.676 1.089
12 0.138 0.177 0.468 0.342 0.700 1.122
13 0.146 0.186 0.478 0.354 0.725 1.154
14 0.155 0.196 0.489 0.367 0.749 1.188
15 0.164 0.206 0.500 0.380 0.774 1.221
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Table A.3.4 RELATIVE SIGNIFICANCE OF VEHICLE OPERATING COST COMPONENTS

Car 3 344 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 1185 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] 341 1.2 28.5 1.8 1.0 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 20 206 3.4 10.3 1.1 6.7 5.8 10.4 100.0
Truck 2 axle 12 30.5 20 18.6 3.2 27.0 1.6 5.1 4.8 7.3 100.0
Truck 3 axle 3| 325 1.0 242 1.4 17.8 0.7 10.6 6.7 5.0 100.0
Truck 3 axle 12 23.2 1.0 213 1.4 345 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 12 242 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 23 27.2 27.7 0.0 100.0
Car 12 11.0 3.3 4.8 0.0 433 3.1 16.5 18.0 0.0 100.0
Utility 3] 30.7 23 44 7.2 20.0 1.8 14.4 1.4 7.8 100.0
Utility 12 18.7 21 46 5.1 48.2 2.2 8.0 6.9 4.2 100.0
Bus 3] 205 1.1 37.2 4.0 10 1.7 129 8.9 2.6 100.0
Bus 12 17.6 1.3 38.9 4.0 138 34 10.9 8.1 2.0 100.0
Truck 2 axle 3] 215 1.9 245 71 9.6 24 13.0 12.0 8.0 100.0
Truck 2 axle 12 16.6 1.8 22.2 6.6 249 33 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 8.5 46 100.0
Truck 3 axle 12 133 1.1 27.9 3.4 338 2.4 8.0 6.9 3.2 100.0
Truck >3 axle 3] 18.9 1.0 414 4.1 16.4 2.9 6.6 6.0 2.7 100.0
Truck >3 axle 12 148 0.9 38.4 4.2 25.9 3.2 5.2 5.4 2.0 100.0
Turkmenistan

Car 3] 1.3 1.4 5.6 0.0 20.3 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] 224 11 4.5 9.1 21.0 1.9 18.3 10.3 13 100.0
Utility 12 134 1.0 4.7 6.1 50.3 23 101 6.1 6.0 100.0
Bus K] | 9.3 0.5 334 4.0 126 1.7 214 10.5 6.5 100.0
Bus 12 7.9 0.6 0.3 4.1 15.6 33 18.8 9.9 5.3 100.0
Truck 2 axle 3 10.5 0.8 30.8 7.3 16.9 25 1.7 8.4 1.2 100.0
Truck 2 axle 12 7.0 0.7 244 5.8 38.7 3.0 7.5 5.9 6.9 100.0
Truck 3 axle 3 9.6 0.5 30.6 3.4 23.7 1.9 16.5 7.5 6.4 100.0
Truck 3 axle 12 6.3 04 247 31 419 21 1.6 5.8 4.1 100.0
Truck >3 axle 3 9.2 04 427 4.2 18.8 2.6 1.9 6.5 3.8 100.0
Truck >3 axle 12 7.0 04 385 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 lil Vehicle Operating Cost Sub Model



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 6.73 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 13.35 23.95 29.45 21.80
Depreciation 32.42 16.48 20.82 10.39 14.89 11.15
Interest 21.22 9.35 10.20 7.57 6.82 6.18
Overheads 0.00 10.18 6.28 9.89 5.74 3.562
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 16.72 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

Page 1




Table A.3.3 PERCENTAGE BREAKDOWN OF VEHICLE OPERATING COSTS

ARMENIA

Fuel 31.66 50.69 33.34 36.86 30.05 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 11.69 156.22 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 2.12 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 25.55 24.53 26.41
Lubricants 3.25 2.03 1.35 217 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 1717 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
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Table A.3.2 DATA INPUTS FOR VEHICLE OPERATING COST ANALYSIS

TABLEA32.XLS

Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRI) 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. 500 500 500 500 500 500
Effective number of lanes >1 >1 >1 >1 >1 >1
Vehicle Characteristics
Tare (unladen) 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 5.76
|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 16 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 USs$ 8,000 9,750 45,000 18,000 40,000 48,000
|Fuel cost US$/litre 0.38 0.38 0.30 0.30 0.30 0.30
|Lubricants cost US$/litre 1.40 1.40 1.40 1.40 1.40 1.40
|New tyre cost uUs$ 55 80 200 200 200 250
|Crew time cost US$/hour 0.44 0.66 0.66 0.66 0.87
|Passenger delay cost US$/hour
|Maintenance labout cost US$/hour 0.52 0.52 0.52 0.52 0.52 0.52
Cargo delay cost US$/hour
Annual 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 15.650
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
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 0.310 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 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 0 0 0 0
A3 - Fuel 5,630 3,848 4,323 3,758 3,758 4,002
A4 - Fuel 0 1.398 0 0 0 0
A5 - 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 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




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 (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 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 3,600 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 dimensionl| 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 a4 a4 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 utilisati km 17,500 37,500 62,500 50,000 60,000 67,500
Average annual utilisation hours 350 750 1,250 1,250 1,600 1,600
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
P: gers 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 0.60 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
Annual interest rate (%) % 10 10 10 10 10 10
Overhead per vehicle km uUs$ 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
CLq - Maintenance parts 0.000 0.000 0.006 0.000 0.000 0.000
COo - Lubricants 1.550 1.650 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
P_w - 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 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 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 0 0
AS - 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 0 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 (IRI) 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 (unladen) 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 |
Annual interest rate (%) % 10 10 10 10 10 10|
Overhead per vehicle km Us$ 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
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
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 0.310 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
A1l - Fuel 33.4 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 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 0 0
A5 - 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 0 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 (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 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
[Mlximum 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 3,500 3,300 2,300 1,800 1,800 1,700
|Energy efficiency factor dimensi 0.95 0.9 0.95 1 1 1
|Fuel adjustment factor (alpha 2) dimensionless 1.16 1.16 1.16 1.15 1.156 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
IRetruding 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 vehicle price Us$ 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 uUss$ 57 85 200 150 200 250
|Crew time cost US $/hour 0.65 0.97 0.97 0.97 1.30
P: ger delay cost US$/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
Overhead 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
QlIPo - 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| 301.480 652.510
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
IFRATIOO - 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
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 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 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 0 0
A5 - 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 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

Characteristics
Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRI) 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. 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
[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 1.16 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 22,000 40,000 75,000 60,000 60,000 67,500
Average annual utilisation hours 400 800 1,500 1,500 1,500 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
|Pa gers per vehicle 2 5 32
Unit Costs
[New vehicle price US$ 8,525 9,500 37,115 18,000 37,293 47,541
|Fuel cost US$/litre 0.29 0.29 0.20 0.20 0.20 0.20
|Lubricants cost US$/litre 1.32 1.32 1.32 1.32 1.32 1.32
|New tyre cost Us$ 53 80 265 146 225 225
|Crew time cost US$/hour 1.63 3.05 2.29 2.59 2.59
|Passenger delay cost US$/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 uUs$ 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
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
|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 0.310 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 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 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 0 0
A5 - 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 0 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

istics

Roadway
Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRI) m/km 7 7 7 7 7 7
Average positive gradient % 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 >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 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 1.16
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 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 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 US$ 7,000 9,750 45,000 18,000 40,000 48,000
Fuel cost US $/litre 0.28 0.28 0.21 0.21 0.21 0.21
|Lubricants cost US$/litre 1.35 1.35 1.35 1.35 1.35 1.35
[New tyre cost US$ 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 US$ 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
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
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 0.310 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 37.6 63.5 95.0 95.0 156.1},
A2 - Fuel 0 0 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 0 0
A5 - 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 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 (IRI) 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. 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 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 Fracti 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 US$ 7,800 7,020 38,500 15,438 40,300 50,000|
|Fuel cost US#$/litre 0.35 0.35 0.14 0.14 0.14 0.14
|Lubricants cost US$/litre 1.32 1.32 1.32 1.32 1.32 1.32
|New tyre cost uUss$ 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 Us$ 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
CPgq - Maintenance parts 10E-3 13.700 13.700 3.5660| 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!
fFTATIOO - 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
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 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 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 0 0
AS - 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 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 Ch istics
Surface type Paved Paved Paved Paved Paved Paved
Average roughness (IRI) 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. 1,000 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 7.500 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 5.75
Calibrated engine speed pm 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 7.3 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 0.65
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/ 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 US$ 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 vehicle km US$ 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 3.560| 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| 301.480 652.510
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 0.221 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 -8201 6014 -7276 -22955 -22955 -30559
A1 - Fuel 33.4 37.6 63.5 95.0 95.0 156.1
A2 - Fuel 0 0 0 0 0 0
A3 - Fuel 5630 3846 4323 3758 3758 4002
A4 - Fuel 0 1.398 0 0 0 0
A5 - Fuel 0 0 8.64 19.12 19.12 4.41
A6 - Fuel 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

Alphal 0.7 1 1 1 1 1
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Representative Vehicle Models Selected for Vehicle Operating Cost Analysis

Armenia Lada 124 Eraz 762vgp lkarus 256 Zil 130-80 Kamaz 5320 Kamaz 5410
Azerbaijan Lada 124 GAZ 52 Ikarus 25058 Zil 130 431410 Kamaz 53212 Kamaz 54112
Georgia Lada 124 Raf 2203 Ikarus 25058 Zil 130-80 Kamaz 53212  Kamaz 54112
Kazakhstan Lada 2106 Raf 2203 lkarus 25058 GAZ-SAZ 53B Kamaz 53212 Kamaz 5410
Kyrgyzstan Lada 2107 Raf 2203 Ikarus 250 Zil 130 Kamaz 5320 Kamaz 54112
Tajikistan Lada 124 Raf 2203 Ikarus 256 Zil 130 Kamaz 5320 Kamaz 54112
Turkmenistan Lada 124 Eraz 762vgp Ikarus 256 Zil 130-80 Kamaz 5320 Kamaz 54112
Uzbekistan Lada 1600 Raf 2203 lkarus 256 Zil 130-80 Kamaz 5320 Kamaz 54112
Source: Consultant's estimate
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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. Suggestions for revision are to be made. They should recommend the
most suitable Western design guidelines for adoption, noting anv adaptations, if considered
necessary.

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

3.6 Study Tour and Seminars

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

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

¢ working road and bridge maintenace units

¢ bituminous bound materials production plants

¢ in-situ surface recycling operations

e on-site expositions and explanations of road safety dispositions

About five full working days 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 ot the acuivities they are shown. Russian language interpreters are to be in
attendance.

Short seminars are to be orcanised in each of the Recipient States to present overviews,
explanations of state-of-the-art PMS, bituminous bound products technology, bridge maintenance
techniques and concepts of road safety. to Roads Directorate senior staff. Seminar manuals are to
be prepared in the Russian language.

Road satety presentations should cover the most recent and ongoing work in the West concerned
with the prediction of accidents and implementation of safety measures (eg. contlict techniques of
safety situation analysis. the cconomic analysis of safety measures, recent case studies and risk
analysis tindings). It 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 reinforcement,
supplementary prestress, corrosion countermeasures, surface treatments, coating of
reinforcement, cathodic protection, desalination and realkalisation..

3.7  Cost and Financimi’ of Road Usage

3.7.1 The present system of taxes is neither effective in tinancing road maintenance, nor in
zllocating the incremental cost ot road usage within the economy. Furthermore, it could provoke
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distortion of demand within the transport sector. The general problem has been reviewed in
previouse reports by Western consultants.

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

Recommendations are to be made for 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 ot time and safety costs and savings are to be estimated and presented.,
but separately from direct costs. The etfects of congestion may be included qualitatively.

FFull collaboration with the Ministries of Economy and Finance in the preparauon ot this analysis
and recommendations, will be essential for the output to have any impact.

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

The cost and tinancing 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 economics. It should be
strictly objective. and applicable as a reference document for negotiations between Ministries of
Transport and Ministries of Economy and Finance in the Region. It should emphasise the local
consequences and obligations of road maintenance policies, rather than sceking to justify IFI
intervention.
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Head Office Koblenz

Kocks Consult GmbH - P. O. Box 10 60 - 56010 Koblenz FRG Slegemannslraf&e 32 .38

The European Commission 56068 Koblenz
Directorate ngeral A Phone: xx (49 261) 13 020
External Relations Telefax xx (49 261) 13 02-15 2

88, Rue d'Arlon Cable. KOCON

B-1040 Brussels

Tacis IA/C/7 Attn. Mr. D. Stroobants

Ret Koblenz
243/Wi-ns/1707 19.12.1996
Dear Sir,

TRACECA Project: Implementation of Pavement Management Systems
Project Number: TELREG 9305
Study of the Cost and Finance of Road Usage

We take pleasure in submitting to you the draft final report of the above study comprising
Volume 1 Main Report and Volume 2 Annex for your review and comment.

The report is submitted in six copies, five bound and one loose leaf. A copy of Volume 1
has been forwarded by E-Mail to the Tacis Coordinating Units in the eight recipient states
as well as to the Tacis Monitoring & Evaluation Central Asia in Almaty.

The Russian version is presently under translation and will be submitted together with the
diskette as soon as completed.

Yours faithfully

KOCKS CONSULT GMBH
Consulting Engineers
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Ulrich Sprick Ulrich Willems

Copies to: Tacis CU, all 8 recipient states
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