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PREFACE

In response to a request from the Government of the Republic of Tajikistan, the Government of
Japan decided to conduct a basic design study on the Project for Rehabilitation of Kurgan Tyube-Dusti

Road and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Tajikistan a study team from June 12 to July 21, 2007.

The team held discussions with the officials concerned of the Government of Tajikistan, and
conducted a field study at the study area. After the team returned to Japan, further studies were
made. Then, a mission was sent to Tajikistan in order to discuss a draft basic design, and as this result,

the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement of

friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of the

Republic of Tajikistan for their close cooperation extended to the teams.

January 2008

Masafumi Kuroki
Vice-President

Japan International Cooperation Agency



January 2008

LETTER OF TRANSMITTAL

We are pleased to submit to you the basic design study report on the Project for Rehabilitation

of Kurgan Tyube-Dusti Road in the Republic of Tajikistan.

This study was conducted by Construction Project Consultants, Inc., under a contract to JICA,
during the period from June, 2007 to February, 2008. In conducting the study, we have examined the
feasibility and rationale of the project with due consideration to the present situation of Tajikistan and

formulated the most appropriate basic design for the project under Japan's Grant Aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Hideaki Morita

Project manager,

Basic design study team on

the Project for Rehabilitation of Kurgan
Tyube-Dusti Road

Construction Project Consultants, Inc.
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SUMMARY

Overview of Tajikistan

The Republic of Tajikistan (hereinafter referred to as “Tajikistan™) became independent from the
Soviet Union in 1991 but suffered a civil war which started in 1992 and lasted for five years and
subsequent economic stagnation. In 2000, a parliamentary election was held to complete the
peace process but the government today still faces such problems as a chronic budgetary shortfall
and an increase of the unemployment rate.

93% of Tajikistan’s national land is mountainous and road transportation is the principal means
of physical distribution and trade with neighbouring countries. Therefore, the trunk roads
stretching from Dushanbe, the capital, and other major cities to neighbouring countries constitute
important economic infrastructure for the country. Most of these trunk roads, however, were
originally constructed during the former Soviet period and their deterioration and damage due to
the civil war and natural aging are major impediment factors for the economic vitalisation of
Tajikistan. Under these circumstances, the Government of Tajikistan has formulated a “long-term
transport development plan” every five years to improve the trunk road network in order to
systematically develop the transport infrastructure although the funding for such development has
been almost exclusively dependent on foreign aid due to the chronic budgetary shortfall.

Background, History and Outline of the Project

The major trunk road (International Trunk Road No. 11 which is former National Road No. 384)
linking the capitals of Tajikistan and neighbouring Afghanistan is given priority status for
improvement in Tajikistan’s Long-Term Transport Development Plan 2001 — 2005. This trunk
road also serves a wide area (AH7 of which the length within Tajikistan is 497 km) under the
Asian Highway Initiative. The road was originally constructed in the 1980’s during the former
Soviet period and has much deteriorated after service for more than 20 years. However,
rehabilitation of the section between Dushanbe and Kurgan Tyube (93 km) was completed in
August, 2007 with the assistance of the ADB while the construction of a new bridge at the border
with Afghanistan was also completed in August, 2007 with US assistance. Moreover, the section
between this border bridge and the ending point of the target section of the Project is the subject
of the Dusti — Nizhniy Pyandzh Road Rehabilitation Project which is being implemented with
Japanese grant aid. The completion of all of these projects will enable the transportation of
various goods, including those for humanitarian aid for Afghanistan, and the development of
local agriculture and tourism is expected to take place due to the enlivened physical distribution
not only between Tajikistan and Afghanistan but also throughout central Asia and the increased
transportation of agricultural products and people.



@)

However, the 59.9 km section between Kurgan Tyube and Dusti of this trunk road has not yet
undergone any fundamental rehabilitation (repaving, etc.) to rectify the current state of advanced
deterioration and damage despite the implementation of such routine maintenance work as
pothole repair with the limited budget since its original construction during the former Soviet
period as other sections of the same road. Moreover, there is no concrete plan for its
rehabilitation. The completion of the border bridge and the advancement of the rehabilitation of
neighbouring sections have now made the rehabilitation of this 59.9 km section an urgent
necessity to enable International Trunk Road No. 11 to fully perform its proper functions.
Against this background, the Government of Tajikistan made a request to the Government of
Japan for the provision of grant aid for the rehabilitation of this 59.9 km road section and the
Japan International Cooperation Agency (JICA) conducted the Preliminary Study in response to
this request.

Having examined the target road, the Preliminary Study Team confirmed that an advanced state
of deterioration, including uneven, peeling and/or cracked road pavement and the deterioration of
13 small road bridges, is evident along the entire route and that many traffic accidents are caused
by the poor condition of the road surface. The traffic analysis established that 3,856 vehicles
(converted to the PCU and a 12 hour period) use the road every day. With the rehabilitation of
the road between Dusti and Nizhniy Pyandzh towards the border with Afghanistan, it was easily
judged that the requested section of the trunk road for rehabilitation will become a major
bottleneck due to an increase of the traffic. Accordingly, the urgency and necessity for the
rehabilitation of the target road (between Kurgan Tyube and Dusti) were recognised.

The Preliminary Study also confirmed that the relocation of local residents will be unnecessary as
the right of way (ROW) is secured along the entire route and that there will not be any adverse
impacts on wildlife and the ecosystem because of the nature of the proposed work (rehabilitation
of the existing road).

Based on these findings, the Government of Japan examined the suitable contents of the Project
and the scope of assistance under Japan’s grant aid scheme and decided to conduct the Basic
Design Study for the requested section (approximately 57 km) in view of the fact that the Project
is critical to secure the regional as well as wide area transport network in Tajikistan.

Outline of the Study Results and Project Contents

Following the decision of the Government of Japan, the JICA dispatched the Basic Design Study
Team to Tajikistan for the period from 12" June to 21* July, 2007. This Study Team reconfirmed
the background and contents of the request through discussions with the stakeholders in
Tajikistan while studying the conditions of the existing road, natural conditions (topography and



geology), traffic volume on the road, road design standards in Tajikistan and other relevant
matters. On its return to Japan, the Study Team examined the suitable contents of the Project
based on the field survey results and prepared the outline of the Basic Design, i.e. Draft Basic
Design. The JICA then dispatched the Mission to Explain the DBD to Tajikistan for the period
from 2" to 14™ November, 2007 and the contents of the Basic Design and the undertakings of the
Tajikistan side were agreed by the two sides.

Given the fact that serious deterioration is taking place throughout the road structure, i.e. from the
foundations to the surface course, along the entire route of the target road, the need for the
rehabilitation of the entire road under the Project was reconfirmed and the length of the target
road was revised to 59.9 km. In regard to the road category, Category Il1 of the road standards in
Tajikistan was employed as in the case of the Preliminary Study stage. In regard to the road
alignment, it was decided to, in principle, trace the existing road in order to minimise the need for
the relocation of houses and public facilities along the route. The relevant design for the
pavement grade reflected the required pavement strength to withstand not only the existing traffic
load but also the anticipated increased traffic load after the opening of the Nizhniy Pyandzh
Bridge which was completed in August, 2007.

The 14 existing bridges along the route were examined in terms of their structural health and
width. It was decided to replace 12 bridges over irrigation channels with a steady flow rate with
box culverts as the use of box culverts will substantially reduce the construction cost. At one
bridge, only the rehabilitation of the expansion joints is planned as such partial rehabilitation will
ensure the full use of this bridge. The remaining one bridge will be removed as it is no longer in
use.

Based on the above considerations, the finally planned contents at the Basic Design stage are
outlined in the table below.

Planning Item Contents
Target Section 59.9 km (between Kurgan Tyube and Dusti)
Asphalt concrete surface course (5 cm): carriageways
Surface Asphalt concrete base course (5 cm): carriageways

DBST: shoulders

Pavement Structure Upper sub-grade: 20 cm (size-adjusted crushed stone)

Sub-grade | Lower sub-grade: 4 — 24 cm (high quality local materials; the thickness of the
existing pavement for re-use is separately accounted for)

Carriageways: 7.0 m (3.5 m x 2)

Road Width Shoulders: 2.5 m each

Rehabilitation of Cross-Drainage

Structures At 40 sites

At 14 existing bridges (span: 3.3 -42.0 m)

Breakdown of the planned rehabilitation work

- Replacement by box culverts: 12 bridges

- Removal of the existing bridge: 1 bridge

- Partial repair: 1 bridge (repair of the expansion joints and bridge surface
pavement)

Rehabilitation of Bridges

Other Auxiliary Facilities Retaining walls, guard posts and road markings, etc.
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Implementation Period and Estimated Project Cost

The required period to implement the Project, including the tender process, will be approximately
50 months (9 months for the detailed design and 41 months for the construction work).

Project Implementation and Maintenance Systems

The implementation organization for the Project is the Ministry of Transport and Communication
(MOTC). It will be necessary for the Tajikistan side to undertake the relocation of the existing
utility facilities (electricity, water, gas, telephone and sewerage), replanting of the existing
roadside trees and securing of the land for the temporary yards, etc. As the total cost of these
undertakings is equivalent to approximately 3% of the annual budget of the MOTC, no problems
are anticipated in regard to the MOTC’s budgetary appropriation for the Project.

Meanwhile, the maintenance work following the completion of the rehabilitation work under the
Project will consist of ® such routine maintenance as the cleaning of structures, patching of the
road surface and repair of the sub-grade and shoulders and @ such periodic maintenance work
(every five years) as rehabilitation of the sub-grade, overlaying and the repair of structures. As
the average annual maintenance cost to conduct all the work is equivalent to some 1.1% of the
annual budget of the MOTC, the allocation of the necessary funding to meet this cost should not
prove difficult for the MOTC.

Verification of the Relevance of the Project

The implementation of the Project is expected to achieve the direct as well as indirect effects
described below. The Project will benefit the entire population of Tajikistan (6.62 million).

[Direct Effects]

® The improved travellability and smooth traffic will increase the mean safe travelling speed
on the route (excluding urban areas) from the present 30 km/hr or so to 73 km/hr and from
the present 20 km/hr or so to 40 km/hr in urban areas.

@ The front view (sight distance) when driving will improve from the current 10 m or so at
weaving section to 140 m.

® The introduction of proper shoulders will separate vehicle traffic from pedestrians and
cyclists, improving the safety of the road in question.
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[Indirect Effects]
® The shortened travelling time will reduce the transportation cost of agricultural products.

@ The improved road conditions will contribute to an increase of the volume of inter-regional
physical distribution.

® The road will perform its function as a trunk road serving a wide area, prompting physical

distribution and human traffic and vitalising socioeconomic activities.

@ The improved reliability of the road in terms of smooth travellability and the absence of
road closures will contribute to regional development, rectification of the regional gap,
expansion of the market area and improvement of the access to health care and educational
facilities.

The Project is expected to have the significant effects described above through its linkage with
Dushanbe — Kurgan Tyube Road rehabilitated by the Asian Development Bank (ADB), the
border bridge construction project implemented with US assistance and the ongoing road
rehabilitation project with Japanese grant aid featuring the neighbouring section of the target
road. As the rehabilitation of the target road will enable its early functioning as a trunk road
serving a wide area with its resulting contribution to the lives of local residents in general, the
relevance of the Project vis-a-vis the spirit of the grant aid scheme of the Government of Japan is
verified.

Important Points and Recommendations

While it is believed that the Tajikistan side has sufficient manpower and funding for the routine
maintenance of the rehabilitated road and others under the Project, there is a shortage of
equipment to conduct more substantial maintenance work, including overlaying, which will be
periodically required. The consolidation of the maintenance equipment/machinery in possession
to establish a system which is capable of periodic maintenance without difficulty poses a future
challenge for the Tajikistan side to ensure the sustained effects of the Project.
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OBLUME CBEOEHUA

OOmme cBeeHHs O CTpaHe

Pecniybnuka Tamkukuctan (3mech M ganee, kak «PT») oOpenma HE3aBHCHMOCTH OT OBIBIIETO
CCCP B 1991 roay, u ¢ Tex mop cTpajajia OT IPaXkIaHCKOW BOWHBI, POJOIDKABIICHCS 5 JIeT ¢
1992 roga, a Takxke OT CepbE3HOTO IKOHOMUYECKOTO 3acTosl, MmocienoBasiiero 3a Heit. B 2000
roy ObUTA TPOBEJCHBI BEIOOPHI MAapiIaMEHTa, U MIPOIECC 3aMUPEHUS, B IPUHITUIIE, 3aBEPIIUIICS,
HO CTpaHa MepeknBacT TPYAHOCTH XPOHHUYECKOTO JIEPHUIINTA TOCYTAPCTBEHHOTO OFOJKETa, pOCTa

0e3paboTHIIBI U T.I1.

B Tamxukucran, B kotopoM 93 % HalMOHAIBHBIX 3eMEJb NMPUXOAUTCS HA TOPUCTHIN penbed,
OOJIBIIMHCTBO TOBAPHOT'O OOpAIIEHUS M TOPTOBBIX CBS3CH C COMPECIbHBIMUA CTPAaHAMH 3aBUCUT
OT JOPOXKHBIX TMOCTABOK. JlOPOKHBIE MAarucTpalid, HAYIINEC B COCETHHUE CTPAHBI W3 CTOJHIIBI
Jymianbe, Opyrux OCHOBHBIX TOPOJOB, SIBISIOTCS OCHOBHBIM (PYHIaMEHTOM SKOHOMHUKH
Tamkukuctana. OpHako, OONBIIMHCTBO ASTUX MATUCTPAIBHBIX JOPOT OBUIO TIOCTPOCHO B
COBETCKOE BpEMsdA, U OCTAIOUIMECS HUX IMOBPEKIECHHUS, BbI3BAHHBIE T'Pa)KJAHCKOW BONHOM mocie
oOpeTeHus HEe3aBUCHMMOCTH W TCYCHHEM BpEMEHH, (DU3MUCCKUH H3HOC SIBJIAIOTCS OOJBIIUM
(hakTOpOM, TPEMATCTBYIOIIUM OXUBJICHUIO dKoHOMUKH PT. B 3tux ycioBmsx PT maxomutcs B
COCTOSIHMH, KOTJIa CTPpaHa ISl OCYIIECTBIICHUS MJIAHOBOTO OCHAIICHHSI HHPPACTPYKTYPHI MOUYTH
MOJIHOCTHIO 3aBHCUT OT TIOMOINM 3apyOCKHBIX CTpaH IO MPUYMHE XPOHUYECKOro jeduimra
roCy/IapCcTBEHHOTO OrO/KeTa, HECMOTps Ha To, uro PT paspabaTbiBaeT Kaxable 5 JeT
«JIONTOCPOYHBIC TUIAHBI PA3BUTHUS TPAHCIIOPTA» M MPOJBUTACT MPEUMYIIECTBEHHOE OCHAIICHHE

CCTU MarucCTpajJbHbIX JOPOT.

OO6cTOsATENBCTBA, IPENBICTOPHS U OOIIE CBEICHHS MO 3alIPOILICHHOMY IPOEKTY

OcHoBHas MarucTpans (MexayHapoaHas Tpacca Nell, 6siBimas 384-s rocyapcTBEHHAs 10pOTa),
cBs3piBatomias cronuipl PT u cocennero Adranucrana, sBISISICh JOPOTOH MPEUMYIIIECTBEHHOTO
TEXHMYECKOr0 OCHAIICHHS M0 «J]oJIrocpoyHOMy IiaHy TpaHcrnoptHoro pa3sutus Ha 2001-2005
roJbl», CTajJla UIpaTb POJb TAKXKE M B KA4E€CTBE PETMOHAIBHOW Tpacchl, ONPEACIEHHON B
KOHIICTIIIH a3UaTCKUX CKOPOCTHBIX mopor (AH7: nporsuk€nnocTs mo tepputopun PT — 497 km).
Jlopora Ha 11eJIeBOM y4yacTKe Oblila TIOCTpoeHa B coBeTckoe Bpems B 1980-¢ rosel, U B HacTosIIee
BpeMmsi, 1o mpoiiectBuu Oosiee 20 jieT, PU3NYECKH CHIBHO M3HOCKIACh. PEKOHCTPYKIUS 4acTh
noporu Ha 93 kM yuactke JlymanOe - Kypran-TroOe, NpuUMBIKaONMIEH K yY4acTKy MO JaHHOMY
npoeKTy, Obuia 3aBepuiena o npoekty ABP B aBrycte 2007 roma. Kpome Toro, B aBrycre 2007
roma 3a cu€t nomomm CIIA ObBUTO 3aBEPIICHO CTPOUTEIHCTBO MOCTA Ha TpaHUIE C
AdranucranoM. Tarke, MeXIy KOHEYHOH TOYKOW IO JAHHOMY TMPOEKTY W TNOTPaHHYHBIM

MoctoM, moctpoeHHbIM CIIIA, 3a cuy€r cpeAcTB sAMOHCKOro rpaHta Obi1 HadaT «lIpoekT



PEKOHCTPYKUMHU Joporu Ha yyactke Jyctu — Huxkno-ITamx». [1ocie 3aBepiieHus: 3STuX MpOeKTOB
CTaHET BO3MOYKHOW TPaHCHOPTHPOBKA PA3IUYHBIX MATEPHUAJIOB, BKIIOYAIOIIAS T'yYMaHUTAPHYIO
nomo1b Adranuctany, 0XKUIaeTCs 0)KUBJICHHE TOBAPHOTO COOOIIEHUS, HE TOJIBKO MEXKIY ABYMS
CTpaHaMH, HO TaKXKe U MEXKIY CMEKHBIMU pernoHamu LleHTpanbHol A3un, 0)KUIaeTCs Pa3BUTHE
CENTLCKOTO XO3SMCTBA U TYPH3Ma, BRI3BAHHOTO YBEIHUYCHHEM 00BEMOB MMOCTABOK C/X MPOAYKITHH

1 NMMaCCaAXXKUPCKUX MEPEBO3OK.

Opnako ©Ha 59,9 kM yuactke Kypran-Tro6e — J[lycrtu, 3aHMMaromieM 4YacTh YydacTKa
BBIIIEYKAa3aHHOW TJIAaBHOM Tpacchl, HE OCYIIECTBISETCS MOJHOMAcCIITaOHAass PEKOHCTPYKLHUS
(mepeykiasika MOKPBITUS M T.I.), OTCYTCTBYET MEPCIEKTHBA IUIAHOB PEKOHCTPYKIIMH JOPOTH.
XO0Ts Ha HeW, Mocie OKOHYAHMS €€ CTPOMTENBCTBA, KAK M HAa JPYTHX Tpaccax, B YCIOBUAX
OTPaHUYCHHOTO OIOKETa MPOBOJMIICS TEKYIIUI PEMOHT 10 pEMOHTY BBIOOMH. OHAKO BMECTE C
3aBEpIICHNEM CTPOUTENHCTBA MMOTPAHUYHOTO MOCTA, JAlIbHEWIIEr0o YIyYIIEHHS COCTOSHUS
CMEXHBIX yYacTKOB, B IeJsAX MposiBIeHUS (QyHKIUOHANbHOCTH 11-if MexXIyHApOIHOU Tpacchl B
LEJIOM, TIOTPeOyeTCsl OCYIIECTBICHHE CPOYHBIX Mep MyTEM PEKOHCTPYKIIMH 1IEJIEBOTO y4acTKa. B
TakuX BOT YCJIOBMSX MNpaBUTENbCTBO PT 3ampocwino y SInmoHuM mnpenocTaBieHUE I'paHTa Ha
PEKOHCTPYKIIMIO IOPOTH HA BHIIICYKa3aHHOM ydacTke, ¥ B okTs10pe 2006 roma Obu10 poBEIeHO
npeBapUTEeIbHOE U3YUYEHHE MTPOeKTa Mo JuHUK «J[Kaiika» (He3aBUCHMOTO aIMUHUCTPATUBHOTO

nuna «SIMmoHCKOe areHTCTBO MEXKIyHAPOJHOTO COTPYAHUUESCTBAY).

B pesynbraTe oOcieqoBaHus EIEBOTO YYacTKa ObIJIO yCTAHOBJICHO, YTO HA BCEM MPOTSHKCHUH
3allpOIIEHHOTO MO TIPOEKTy ydacTKa JIOpOrH HaOMoJaeTcss CHWIBHBIA (U3HYecKui H3HOC:
B3/IyTHsI U OTCJIOCHUS TIOKPBITHI, TPEIMHBI U T.II., CHJILHO M3HOIICHBI OaJIKK MaJIbIX MOCTOB (13
TOYEK) Ha y9acTKe, MOATBEPXKICHO OBbLIO Tarkke wacToe Bo3HuKHOBeHue JTII mo mpuunne
IUIOXOTO KayecTBa JOpOKHOro TmonoTHa. Kpome Toro, B pesynbraTe o0OCIeqOBaHUS
WHTEHCUBHOCTH TPAHCIIOPTHOTO TOTOKa OBUIO YCTAHOBIJIEHO, YTO HMHTEHCHBHOCTH MABIIKEHUS
cocraBisieT yxe 3.856 enmunuil B cyTkH (B mepecyére Ha Maccakupckuii Tpancnopr). Jlerko 6b110
MOHSATH, YTO JTAHHBIH IIEJIEBOI y4acTOK CTaHET clabblM MECTOM COOTBETCTBYIOIIEH TPAaccChl IO
npudrHe emeé OONBIIET0 YBEINUYCHHUSI HHTCHCUBHOCTH JBIDKEHHS TPAHCIIOPTA ITOCIIE 3aBEPIICHUS
PEKOHCTPYKIMU JOPOrH Ha yuacTke HukHo-IIsHX cO CTOpOHBI araHCKO# rpaHullsl U a0 Jyctw,

OblIa MPU3HAHA CPOYHOCTH M HEOOXOTUMOCTh PEKOHCTPYKIIUH LICJIEBOW JIOPOTH.

Kpome Toro, Ha BCcEéM MpOTSHKEHMH OOCIETOBAHHOTO YydyacTKa OOECTeyMBaeTcs Iojoca
otuysxaeHus (mojaoca 0TBo/a), M ObLIO YCTAHOBJICHO, YTO HE BO3HHKHET MEPEeMEIICHHI KUTENEH,
W HE BO3HUKHET BIMSHUS Ha (ayHy u Ouocdepy B pe3ylbTaTe peKOHCTPYKINHU CYIIECTBYIOIIEH

JOpOTH.
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OcCHOBBIBasiCh Ha BBIIICH3JIOKEHHBIX pe3yJbTaraX, IPaBUTEILCTBO SMOHMM B pe3ynbTaTe
paccMOTpeHusi coiepKaHhid M 00bEMa IMOMOIIM COOTBETCTBYIOIIETO IPOEKTa, B KadecTBe
0e3BO3ME3IHOI IMOMOIY, TPUHSIO PEUICHHE TPOBECTH HU3ydeHHe O0a30BOH KOHIICTIIUH B
OTHOIIICHUHU 3aMPONICHHOT0 yYacTKa IOpOrd (mpuMepHO 57 KM), y4HTBIBas, 4TO 3TOT HPOCKT
HeoOXoAauM Ui oOecreyeHuss TPAHCIOPTHOTO JBWKeHHs B permoHax PT wu  BHyTpHm

pETUOHATILHON TPAaHCIIOPTHOM CETH.

OGIIII/IG CBCACHUA O pEIyJIbTaTaxX N3yUCHH:, a TAKIKE COACPIKAHNUEC ITPOCKTa

B Takux ycnoBusix «J[xaiika» B mepuona ¢ 12 wrons no 21 wmrons 2007 roxa nanpaswia B PT
rpynmy u3y4deHus 6a30Boi KOHIeNIuH. [ pynna n3ydeHus eme pa3 yToYHUIa 00CTOATENbCTBA U
coJiepKaHue MPOChObI B X0JI¢ 00CYXIECHUI C MMEIONIMMH OTHoIIeHue yuiamu PT, BMecTe ¢
TeM, 00CIieIoBaia COCTOSIHHE MMEIOICHCST TOPOTH, M3Yy4miia eCTeCTBEHHbIC YCIOBHs (penbed,
XapakTep T0UB), COCTOSHUE TOYCK CTPOUTENIBCTBA, BKIIFOUAsi HHTEHCUBHOCTD JIBHIKCHUSI, 8 TAKIKE
M3y4uiia HOpMBI JOpOKHOro npoektupoBanus B PT. Ilo Bo3Bpamenuu B SnoHuto rpynmna Ha
OCHOBE pE3yJIbTaTOB OOCIENOBAHUS PACCMOTPENa COMAEpKAHHE COOTBETCTBYIOIIMX paboOT U
MOJTOTOBHJIA KpPAaTKoe omrcaHre 0a30Boi koHmenuuu. [locne peanusanun 6a30B0Oi KOHIEIIIHH,
B mepuoja co 2-ro mo 14-e HosOps B PT Obutla HampaBieHa rpynma 1O Jave pazbsCHEHUH
OTHOCHUTENILHO KpPaTKOTO coJepikKaHus 0a30BOM KOHIENIUH, ObUIM OOCYKICHBI, YTOYHEHBI H

COTJIaCOBAHbBI MMYHKThI OTBETCTBEHHOCTH PT.

[ToBTOpHO OBLTAa MOATBEPKAEHA HEOOXOIUMOCTh PEKOHCTPYKLUHU JOPOTH IO JaHHOMY IPOEKTY
Ha BCEM e€ MPOTSHKEHUH, YUYUTHIBAs, UTO IeJIeBasi opora o BCel €€ JUIMHE, OT MOACTUIIAIOIIETO
OCHOBaHHA U 0 CJIOSA MOKPBITUSA, HAXOOAUTCA B COCTOAHUU CepbéSHOI‘O u3Hoca. briio MPpUHATO
peleHre B3STh Aopory Ha BcéM eé mpotrsokénnu (59,9 kM), B kadecTBe 00BHEKTA pean3aiiy 1o
JAaHHOMY TpoekTy. UTo Kacaercs KaTeropuud AOPOTH, TO, KaK yXe OBIJIO yTOYHEHO B XOJIe
MPEIBAPUTEIHHOTO U3YUCHHUS, IPUMEHIIN 3-10 KaTeropuio A0por 1o kiaccuduxamuu PT. Basun
3a MPUHIMNI, YTO JUHHUS JOPOTH OyAeT MOBTOPSATh KOHTYpPHI CYIIECTBYIOLIEH, M BHHUMaHHE
YACISANIOCh TOMY, 4YTOOBI MPENEiIbHO HE BO3HUKAN IMEPEHOC MPUAOPONKHBIX KHUIBIX JIOMOB,
0O0IIIECTBEHHBIX O0BEKTOB M T.I. KpoMe TOro, 4To KacaeTcsl MOKPHITHS, TO ObLIa HMCCIEIOBaHA
Harpys3ka, CIOCOOHAs BBIICPKATh CYIICCTBYIOIIYD M COOTBETCTBYIOIIYIO HHTCHCHUBHOCTHU
JIBUYKCHUS, TIOCKOJIbKY MPOTHO3UPYETCs el OOJIbINee YCUIICHUE HArPy3KH MOCJEe TOTO, KaK s
JBIDKEHHS OBLT OTKPBIT MOCT HukHO-IISHXK, CTPOHUTENHCTBO KOTOPOTO OBUIO 3aBEpIIEHO B

asrycte 2007 rona.

12 cpenu 14 MOCTOB, UMEIOIIUXCS HA IIEJICBOM YYaCcTKE TOPOTH, PEUICHO MEPEYIOKHUTh TPyOamMu
MPSIMOYTOJILHOTO ceueHust (KyJIbBEPTaMH), C WCIIOIB30BAHHEM KOTOPBIX CTAHET BO3MOXKHBIM
KpPYIHOE COKpaIlleHHUE H3ICPXKEK, MOCKOJIBbKY OHHM OyayT MPOIYyCKaTh BOLY M3 OPOCHUTEIIBHBIX

KaHaJIOB, ITOTOKU KOTOPBIX CPABHUTCIILHO CTaGI/IJ'II)HLI, YUUTBIBasg 310POBYIO KOHCTPYKIIHUIO 3TUX



MOCTOB W yCTpaHeHHe AehHUIUTa MUPHHBI IT0pord. Kpome TOro, oAMH MOCT MOXET OBITh B
MOJHOM Mepe HCIOJIb30BaH MOCPEACTBOM YACTUYHOI'O €r0 PEMOHTA, MTOATOMY PELICHO MPUHSTh
MEpbl B BHUJI€ MPOBEICHUS PEMOHTA OJIHOTO TOJBKO PACLIMPUTEIBLHOTIO yCTpoiicTBa. BmecTe ¢
TeM OJMH MOCT PEIIeHO JEMOHTHPOBATh MO MPHYMHE TOTO, YTO OH HEOOXOIMMOCTH B €ro He

HCIIOJIB30BAaHUU OTCYTCTBYET.

Kpatkoe conep:kaHue OKOHUYATENbHO CIUIAHMPOBAHHOIO IPOEKTa, Ha 0a3e BBIIICYKa3aHHBIX

pe3yIBTATOB, IPUBOAUTCS B TaOJIHIIC HIKE.

HanmenoBanus mpoekra CozmepxaHHe IPOEKTa
IleneBbie y4aCTKH I10 TPOCKTY 59,9 kM (yuacrok Kyprau-Trobe - lycTn)
AcdanprobeToHHbIH ci0ii m3HOCA, 5 cM (OCHOBHASI MArUCTPAIb)
Vknanka ciost Hecyuuii acdansrobeToHHbIH ci10, 5 cM (OCHOBHAS MarucTpalib)
U3HOCA JIByxcioifHOe ac(aabToBOE MOKPHITHE IIOBEPXHOCTH: ABOWHAsT OUTyMHast
Crpykrypa HOBEPXHOCTHAs CTaHIapTHas 00paboTka (000UHHBI)
TIOKPBITH Bepxuuit nogcrunaromuii cioi 20 cM (1ebeHb ¢ KOHTPOJIEM pa3mepa)

I'paBuiino-necuana | HykHUNA MOACTHIAIONM Cloi 4 ~ 24 cM (KaueCTBEHHOE MECTHOE ChIPBHE,
s IIOJI'OTOBKA OTZAEJbHBINA PacuéT TONIHHBI UCIIONB30BAHUS UMEIOIIEr0oCs HOKPBITHS
JTAHHOM JIOPOTH)

IMupuna ocHOBHOI MarucTpanu
CTpyKTypa LIMPUHBI JOPOTH Mupuna marucrpanu: 7,0 M (2 nosnocsr X 3,5 m);

[Hupuna 060unH: cTaHmapTHas, 2,5 M

PeKoHCTPYKIHS ONEPEUHBIX
py P . 40 Touek
JPEHAXHBIX COOPYIKCHHI

PekoHcTpykuus cyiiectByromux 14 mocros (nponérer 3,3 ~ 42,0 m)

Conepxanue HopM PeKOHCTPYKLUH:

- IepeykKiIagKa MOCTOB TPyOaMH MPSIMOYTOIBLHOTO cedeHust = 12 MocToB

PeKoHCTPYKLHST MOCTOB - JIEMOHTaX CYyILECTBYIOIIMX MOCTOB = 1 MocT (MocT, uepe3
JIMKBH/IMPOBAHHBIN BOIHBINA KaHAI)

- 9aCTHYHBIN PeMOHT = 1 MOCT (PEMOHT PaCIINPHUTENBHOTO YCTPOICTBA 1
HOKPBITHSI MOCTOBOTO OJIOTHA)

IMoanopHble CTEHKH, PEIyIPEKAAIOIIIe JOPOXKHbIE 3HAKH, Pa3METKa
ITpoune BcrioMorarenbHble 00bEKTHI

PasaeInTEIbHBIX JIMHUHN

(4) Cpox cTpOUTETHCTBA TI0 IIPOEKTY U MPHUMEPHAS CTOMMOCTE padoT

B kadecTBe 00mIero cpoka CTPOUTEILCTBA IO MAHHOMY IPOEKTy moTpebyercs mpumepro 50
MecsneB (MPOEKTHPOBAHUE peaau3anud — 9 MecAIeB, MEPUOJ CTpoMTeNnbecTBa — 41 Mmecs),

BKJTFOYas IPOIIECCHI TOATOTOBKH ¥ IIPOBEICHHS TEHIEPA).




®)

(6)

Peanmuzanust TaHHOTO TPOEKTA, a TAKKE CHCTEMa dKCILTyaTallii U TEXHUIECKOTO 00CITYyKUBAHUS.

HcnomHuTEenbHBIM BEIOMCTBOM IO JAHHOMY MPOEKTY fABJIsAETCS MUHHCTEPCTBO TpaHCIOpTa U
kommyHukanuii (MTuK). TIyHKTBI pacxo0B, KOTOpbIC AOJDKHA TMOHECTH TA/PKUKCKas CTOPOHA,
SBJISIIOTCS:  OOECIIeUeHHE  CYIISCTBYIOIIMX  KOMMYHAIbHBIX  YCIyr  (RJIEKTPHYECTBO,
BOJIOCHAa0)KeHHUE, Ta30CHa0KeHUe, TeneOHHAs CBSA3b, KaHAIM3AIMsA), MEPEHOC MPUIOPOKHBIX
HAaCaXACHUM, BBLIEICHUE 3€MJIM JUIs CKIaJa BPEMEHHOro XpaHeHus. Pacxonabl, KOTOpbIE
noTpeOyYIOTCS IUIS peann3aliyl JaHHBIX ITYHKTOB pa0OT COCTaBIAIOT MOpsiaka 3 % OT TO0BOTO
oromkera MTuK, U, MOXXHO CUMTATh, YTO MUHHUCTEPCTBO CMOXKET B TOJHOH Mepe B3sTh Ha ce0s

ATHU PACXOJIHI.

C npyroil CTOpPOHBI, B Ka4eCTBE OCHOBHBIX pabOT MO OKCIUIyaTallud W TEXHUICCKOMY
00CITy’KMBaHHIO, KOTOPBIE TIOTPEOYIOTCS MOCIIE 3aBEPIICHUSI CTPOUTEIHCTBA IEJICBOM JOPOTH TI0
JAHHOMY TIPOEKTY, mpemnonararorcs: (1) OYMCTKa KOHCTPYKIWM, 3aJebIBAHHE TOPOIKHOTO
MIOKPBITHS, PEMOHT JOPOKHOTO OCHOBAaHUS M OOOYMH W Tpoyas IOBCEAHEBHas paboTa IO
OKCIUTyaTallud ¥ PEMOHTY MoporH; (2) meproandeckasi peKOHCTPYKIMS JOPOKHOTO OCHOBAHHUS,
mepeykiaaka MOBEPXHOCTH, PEMOHT KOHCTPYKIHH (kaxmsie 5 jer) u T.1. CpemHeromoBbie
pacxobl Ha SKCIUIyaTallMi0 U PEMOHT, HEOOXOIMMBIC JUIS TPOBEACHUS 3TUX PabOT, COCTABIAIOT
nmopsiaka 1,1 % ot Oromxera MTuK, u MOXHO cuuTaTh, YTO OHO B IOJHOH MEpEe CMOXKET

00eCcIeynTh 3TH HEOOXOAMMBIE PACXOJIBI.

HccnenoBanue uenecoo6pa3Hocm IIPOCKTa

IlocpencTBOM  pealM3alMd  JaHHOTO  IPOEKTa  OXHUAAETCS  IOJNy4YEHHE  CIEAYIOLINX
HETIOCPE/ICTBEHHBIX U KOCBEHHBIX 3(pQeKkToB. Kpome TOro, KOJMYECTBO BBHITOJOIOTyYaTeNeH,

MOYHO CUHTATh, COCTABUT 6 MJIH. 662 ThIC. yesioBek Hacesienus PT.

(HemocpeactBeHHblit 3G dekT)

a. 3a cuér obecrnevyeHus TIIaJAKOTr0 JABMKCHHS MyTEM YITyUIICHHUs CKOPOCTHBIX XapaKTEPUCTUK
JIOPOTH, CPEIHsS CKOPOCTh OE30MacHOr0 IBIKCHHS Ha ydYacTKE HadyalbHas — KOHEYHas
To4KH (Kpome ropockoit uepthi) ¢ 30 KM/4 B HACTOSIIIIEE BPeMs YBEIUYUTCS 10 73 KM/4, a
CpenHsisi CKOpOCTh JBW)KEHHs B TOpOjcKoW depre yBenumuutcs ¢ 20 km/4 B HacTosiee

Bpemst 110 40 km/4.

b. BuauMocTs Ha JgOpOre BO BpeMS IBIKCHHSA (BUAMMOE pACCTOSHHE) YIYYINUTCS Ha

CYIIECTBYIONIUX BOJIHUCTBIX YYaCTKaX ¢ MUHUMAJIbHOU BUAMMOCTH mopsiaka 10 m 1o 140 m.

C. bmaromaps pasmeneHuio B 30HE OOOYMH [BIKCHHUS TICIIEXOJOB, BEIIOCHUIIEANCTOB C

JIBUKYIIIMCS TPAHCIIOPTOM, TIOBBICUTCA 0€30MaCHOCTh COOTBETCTRYIOIIEH JOPOTH.



()

(KocBennsrii 3¢ ¢dexr)
a.  Yepes cokparieHre BpeMEHH CIICIOBAHUS CHU3UTCS CEOECTOMMOCTD MEPEBO30K C/X MPOAYKIIHH.

b. ‘{epes YIydmi€HUEC COCTOAHHSI AOPOTM BHOCHUTCA BKJIAA B YBCIHWYCHUC 00BEMOB TOBAPHBIX

MEPEBO30K MCKAY PCTUOHAMMU.

c. IposBurcs GYHKIMOHATHHOCTH JOPOTH, B KAUECTBE PETHOHAIBHON MarmcTpanu u, Oxaromapst
CTUMYJIMPOBAHUIO TOBapHOTO oOpareHus u JIIOJICKUX CBs3eH, 0’KUBUTCS

COIIMAJIbHO-3KOHOMHUYCCKAA ACATCIbHOCTD.

d. BYZ[eT BHECEH BKJIAL B JEJI0 PEruOHAJIBHOIO pPa3BUTHA, B HCIPABICHUC PETHOHAJIBbHBIX
,I[HCHpOHOpI.IHﬁ, PaCIMpCHUC 30HbI PbIHKA, YIIYYIICHUEC JOCTYITHOCTU MCAUITMHCKNX U y‘I€6HHX
3aBeJICHUM NMOCpEACTBOM MOBBIIICHUA HaaEXHOCTH JA0pOru 4cpes obecneyenue TJ1agxoro
IOBIDKGHHS 3a CUET YIydlI€HUA CKOPOCTHBIX XAPAKTCPUCTUK HW PCHICHUC np06neM C

NEPCKPLITUEM IBUIKCHUS.

LlenecooOpa3HOCTh peadu3al JaHHOTO TPOEKTa MOATBEPXkKAAETCS TEM, UYTO OXKUAAETCS
MoJIyueHUe OOJIBIIOro 3PQeKTa, W3I0KESHHOTO BBIINIE, MOCPEIACTBOM KOOPAMUHAIIMM YCHIUHN 10
MPOEKTY PEKOHCTPYKIMK AOpord Ha ydactke Jymanbe — Kypran-Tiobe mo JuHUH A3UaTCKOTO
Oanka passutus (ABP), 10 MpoexTy CTPOMTEIBCTBA MOCTA, OCYIIECTBAEHHOTO TPH MOMOIIH
CLIA, u, KpoMme TOTo, MO MPOEKTy PEKOHCTPYKIUU JOPOTH 3a CUET SAMOHCKOTO TpaHTa,
NpPWIETAIOIEN K y4acTKy, pealu3yeMOMYy B HacTOsIIEee BpeMs 110 HACTOsALIEMY IUIaHy. Bmecte
C TeM, Lenecoo0pa3HOCTh pealn3allid JaHHOTO TpoeKTa 3a CcuéT TpaHTta SnoHuu
MIOATBEPKIACTCS] TEM, UTO B OBICTPHIC CPOKHU MPOSBUTCS (PYHKITMOHAILHOCTH JOPOTH B KAUECTBE
pETMOHAJILHOM MAarucTpaigd, 4YTO IOCIYXKUT YJIYUYIIEHHIO >KW3HUM HACEJIICHUS Ha IIHPOKOU

TEPPUTOPHUH.

[TyHKTHI, TpEOyIOIIe BHUMaHHUS, a TaKKe MPEI0KEeHUS

Uro kacaeTcs MOBCEIHEBHOW AKCIUTyaTallMd U PEMOHTA MO JAHHOMY MPOEKTY, MOKHO CUUTATh,
4yro co cropoHbsl PT obecrneunBarorcsi JroIcKue M (DMHAHCOBBIC CPENCTBA, HO, YTO KacaeTcs
MOJIHOMACHITA0HOTO TEXHHUYECKOTO OOCIIYy)KMBAaHUS B BHUJAC MNEPECYKIaJKH IMOJOTHA, KOTOpas
Oymer mepuoaWyeckun TpeOOBAThCS, TO 37€Ch HMEETCS HENOCTATOK  CTPOUTEIBHOTO
obopynoBanus. s Toro 4toObl caenaTh 3PQPEKT OT TEXHUUECKOrO OCHAIICHHS IO JaHHOMY
MPOEKTY TMOCTOSIHHBIM, O00ECIICUCHHE TEXHUKOM JIJISI TEXHUYECKOTO OOCIY)KUBAHUS, OCHAIICHUE
CHUCTEMBI, KOTOpas CMOXXET CIPAaBIATHCS C 3aJayaMyd IEPHOJAMYECKOT0 PEMOHTa, CTaHyT

JTanTbHENIIMMU 3aJa4aMH.

Vi
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CHAPTER 1

BACKGROUND AND HISTORY OF THE PROJECT



CHAPTER 1
BACKGROUND OF THE PROJECT

(1) Background, History and Outline of the Request for Grant Aid Assistance

The target road of the Project between Kurgan Tyube and Dusti forms an important section of the
southern route of the road network in Tajikistan which run north, south, east and west from
Dushanbe, the capital, providing a vital route to the sea for land-locked Tajikistan. A new bridge
across Pyandzh River along the border with Afghanistan has recently been constructed with the
assistance of the US government while the road between Dushanbe and Kurgan Tyube has been
rehabilitation with the assistance of the Asian Development Bank. Road improvement work is
currently taking place between Dusti and Nizhniy Pyandzh with the assistance of the Government
of Japan. The planned rehabilitation of the road linking these sections under the Project is
considered to be a high priority by the Government of Tajikistan. The completion of all of these
projects will contribute to not only economic development in the country but also to the
vitalisation of physical distribution using this trunk road serving central Asia in general.
However, there is no concrete rehabilitation plan for the 59.9 km section between Kurgan Tyube
and Dusti which is part of International Trunk Road No. 11, suggesting the prospect that it could
become a bottleneck for the national road network in Tajikistan when the other sections have
been rehabilitated. In view of the necessity for the urgent rehabilitation of this section, the
Government of Tajikistan made a request to the Government of Japan in January, 2006 for the
provision of grant aid for the rehabilitation of this section.

In response to this request, the Japan International Cooperation Agency (JICA) conducted the
Preliminary Study in October, 2006. Having examined the target road, the Preliminary Study
Team confirmed that an advanced state of deterioration, including uneven, peeling and/or cracked
road pavement and the deterioration of 13 small road bridges, is evident along the entire route
and that many traffic accidents are caused by the poor condition of the road surface. The traffic
analysis established that 3,856 vehicles (converted to the PCU and a 12 hour period) use the road
every day. With the rehabilitation of the road between Dusti and Nizhniy Pyandzh towards the
border with Afghanistan, it was easily judged that the requested section of the trunk road for
rehabilitation will become a major bottleneck due to an increase of the traffic. Accordingly, the
urgency and necessity for the rehabilitation of the target road (between Kurgan Tyube and Dusti)
were recognised.



(2) Meteorological Conditions

1)

2)

Outline

Tajikistan has a national land area of 143,100 km? which is approximately 40% of the land
area of Japan. 93% of this land area is mountainous and includes 3,000 m class mountains.
Plains only exist in part of the northern region and south-western region. The target road
between Kurgan Tyube and Dusti is located on a south-western plain which is the country’s

centre for cotton growing. The
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Fig. 1-1 Temperature and Rainfall in Tajikistan

south-western plain where the project area is located is characterised by large temperature
differences between summer and winter and between day and night. In summer, the
temperature exceeds 40°C while dropping to below zero for approximately one month in
winter. Strong, dusty gusts lasting for 5 — 10 days occur from June to October. The annual
rainfall is as low as some 300 mm, some 90% of which is observed from November to May.
Snow falls in winter. The construction plan for the Project will take these meteorological
characteristics of the project area into full consideration.

Design Discharge and Water Level

The main existing water channels which the target road currently runs across are managed
as irrigation channels and their design discharge and water level are controlled by the
competent agency (Ministry of Water Resources). The design discharge and water level
obtained from the Ministry of Water Resources are shown in Table 1-1.



Table 1-1 Design Discharge and Water Level at Existing Bridge Sites

Name of Design Water Level (m) Design Discharge (m®/sec)
No. | Irrigation Annual Mar. — May Jun. — Aug. Sept. — Nov. Annual Mar. — May Jun. — Aug. Sept. — Nov.
Channel Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean
Bokhtar
1 Beshkappa 1,70 1,35 | 1,70 125 | 1,70 150 | 1,40 1,30 7,0 35 5,0 3,0 7,0 5,0 35 2,5
2 Juiber 36 | 250 3,0 2,4 3,6 3,0 2,3 2,0 | 30,0 20,0 | 22,0 18,0 | 30,0 27,0 | 20,0 15,0
3 KDS-V-7-29 1,8 1,5 1,7 14 1,8 1,7 1,6 14 2,8 14 2,0 1,2 2,8 1,6 2,2 1,4
4 KDS-V-7 1,6 1,4 15 1,3 1,6 1,6 1,3 1,3 3,0 15 2,0 1,2 3,0 2,0 2,0 1,3
5 YK-RC 1,5 1,3 1,3 1,3 1,5 1,5 11 1,1 8,0 6,0 6,0 5,0 8,0 8,0 5,0 4,0
Kolkhozabad
6 V-21 0,55 03| 055 | 025| 055 | 045 | 040 | 035 | 025 | 0,18 0,2 0,15 0,4 03| 015 | 0,10
7 Obi Shur 2,20 1,60 | 2,20 15| 2,20 1,80 | 1,60 150 | 410 | 390 | 450 | 420 | 38,0 37,0 | 40,0 | 38,0
8 KDS 1,47 1,17 | 1,47 1,15 | 1,47 1,35 | 1,15 1,00 | 040 | 018 | 030 | 0,20 | 0,40 0,25 | 020 | 0,10
9 KPS . 0,72 053 | 072 | 051 | 0,72 065 | 052 | 042| 020 | 010 | 0415| 0420 | 020 | 05| 015 | 0,05
Vintovoi
10 | Jilikul 1,70 1,35 | 1,70 1,25 | 1,70 1,50 | 1,40 1,30 | 21,0 12,6 | 14,0 11,0 | 21,0 17,0 | 16,0 10,0
11 | Qumsangir 280 | 237 | 280 | 230 | 280 | 250 | 240 | 230 | 300 20,0 | 23,0 17,0 | 30,0 250 | 25,0 18,0
12 | V-2 1,45 132 | 1,35 1,30 | 1,45 145 | 1,20 1,20 2,8 1,2 1,8 1,0 2,8 14 1,2 1,2
13 | Abandoned 0 ol o o| o ol o ol o o| o ol o ol o 0
Channel
Qumsangir
14 | R-2 1,7 1,43 1,7 15 1,7 1,5 15 13| 12,33 8,0 7,0 50 | 12,3 8,0 5,0 35
Source:  Ministry of Water Resources, Kurgan Tyube, July, 2007

(3) Social and Environmental Considerations

When the design discharge at each bridge site is compared to the permissible discharge and

permissible water level based on the cross-section of each existing bridge, the clearance

under the girders still has room for extra discharge. There is no information or any records

that the water level has reached a dangerous level for any of the existing irrigation channels.

Accordingly, the clearance under the girders of the existing bridges will be adopted for the

planned reference height for new structures as part of the rehabilitation work for the existing

bridges.

As part of the Preliminary Study which was conducted in October, 2006 prior to the Basic Design

Study, a site survey and IEE (initial environmental evaluation) were conducted in collaboration

with the counterpart engineers of the assumed project implementation organization and the

following matters were confirmed.

- The right of way (hereinafter referred to as “ROW?™) for a Category |1l road is secured along

the entire section, making the non-voluntary relocation of residents unnecessary.

- As the Project aims at the rehabilitation of an existing road and does not involve a substantial

new route, the impacts of the work on animals and plants will be small.




- As facilities, including houses, which require quiet surroundings are located some distance
from the road, any impact of the Project on these facilities will be minimal. In addition,
measures to reduce the work noise can be employed.

For the implementation of the Project in the coming years, it will be necessary for the Tajikistan
side to undergo a procedure similar to that for the ongoing Dusti-Nizhniy Pyandzh Road
Improvement Project to pass the design review, including the obtaining of environmental
permission from the National Construction Commission. In view of this, the details of such
procedure and the necessary work and period to complete the design review were checked with
the Tajikistan side and the following clarifications were made.

- The design documents for the Project will be forwarded for the design review following the
completion of the first step, i.e. prior meetings with the relevant authorities (Transport Police
and Ministry of Water Resources, etc.)

- Approximately two months will be required to complete the design review.

The progress of the above meetings and design review will be monitored as necessary in the
course of the Basic Design Study.
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CHAPTER 2
CONTENTS OF THE PROJECT

Basic Concept of the Project

Higher Goal and Project Goal

Since independence, the Government of Tajikistan has formulated a “long-term transport
development plan” every five years to improve the trunk road network in order to systematically
develop the transport infrastructure. The target road of the Project is one of the priority sections
listed in such long-term plan (2001 — 2005). Meanwhile, the MOTC, the assumed implementation
organization for the Project, has formulated the National Investment and Technology Programme
2005 — 2007, having identified an urgent need to improve the efficiency of cargo and passenger
transportation through the development of the road and railway networks to facilitate the
economic growth of the country.

The target road section of the Project, i.e. between Kurgan Tyube and Dusti, is part of a 497 km
long section of the Asian Highway No. 7 (AH7) in Tajikistan and, therefore, commands
important international status. Part of this road (a 93 km section between Dushanbe and Kurgan
Tyube) has been fully rehabilitated with the assistance of the ADB. Meanwhile, the work to
construct a new bridge across the border with Afghanistan at Nizhniy Pyandzh was completed in
August, 2007 with US assistance and the work to construct customs facilities is currently in
progress. In addition, road rehabilitation work is in progress for the section between Dusti and
Nizhniy Pyandzh under a Japanese grant aid project. Under these circumstances, the Project aims
at securing a reliable transportation route for people and cargo through the rehabilitation of the
target section to vitalise human movement and the physical distribution of goods between
Tajikistan and such neighbouring countries as Uzbekistan and Afghanistan in particular and
central Asia in general in order to facilitate the economic growth of Tajikistan.

Outline of the Project

To achieve the goals described in (1) above, the Project plans the rehabilitation of the 59.9 km
long road section between Kurgan Tyube and Dusti.



2.2

Basic Design of the Requested Japanese Assistance

2.2.1 Design Policies

M)

Basic Policies

The target road of the Project, i.e. the section between Kurgan Tyube and Dusti, is part of the
southern route of the trunk road network in Tajikistan. This southern route is a very important
route for Tajikistan as it links Dushanbe with the Indian Ocean via Afghanistan. The
rehabilitation of the Dushanbe-Kurgan Tyube section and the construction of a new border bridge
between Tajikistan and Afghanistan have so far been completed by other donors while the
ongoing rehabilitation of the Dusti-Nizhniy Pyandzh section with Japanese grant aid is scheduled
to be completed in March, 2009. However, the target section of the Project which was originally
constructed at the same time as those neighbouring sections of which the rehabilitation has either
been completed or is in progress has become noticeably uneven and cracked and has no concrete
rehabilitation plan, presenting the prospect of this section becoming a major bottleneck for the
southern route of the trunk road network unless urgent repair work is conducted. The following
basic design policies have been adopted for the Project to rectify the serious flaws of this road
section in order to ensure smooth and safe traffic flow.

Target Section

Given the state of severely progressive deterioration throughout the road structure, ranging from
the foundations to the surface course, along the entire route, rehabilitation work will be necessary
for the entire road. The original request was for a 57 km section between Kurgan Tyube and
Dusti. This figure has now been increased to 59.9 km based on the detailed survey of the route
under the Basic Design Study and examination of the details of the likely Project.

Design Standards

For the design of the rehabilitation of the target road, the road construction standards (SNIP)
adopted by the Ministry of Construction of the former Soviet Union which was responsible for
road projects in the former Soviet Union are referred to as these standards are still used in
Tajikistan today. However, reference is made where necessary to US standards (AASHTO) and
others for the purpose of better design and planning.

Road Standards

The road standards for Category Il roads (standards for local trunk roads) in Tajikistan which
were adopted for the existing road are used as the road standards. In regard to the road alignment,
it has been decided, in principle, to trace the existing road in order to minimise the need for the
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relocation of houses and public facilities along the route. In consideration of the gently undulating
topography along the route, 80 km/hr for a Category Il road is adopted as the design speed.
Accordingly, the minimum curve radium on a flat surface and the maximum vertical slope are set
at 230 m and 5.0% respectively.

Paving Plan

For the planning of the paving work, determination of the design load is necessary. In
consideration of the assumed traffic volume of 1,000 vehicles a day at Nizhniy Pyandzh Bridge
over the Afghanistan border, the 16.5 — 20.3 million axle bearing class (local trunk road level in
Japan) is used as the converted standard axle weight (converted to 8.2 ton axle) for the planning
of the pavement strength.

Structure Plan

For the rehabilitation work of major structures, 14 bridges and 77 culverts along the route were
examined. Only one bridge was found to be structurally sound with a sufficient width even
though this bridge still requires repair. Other bridges were found to have structural problems
and/or insufficient width and these bridges are located throughout the route. A way of
rehabilitating these bridges under the Project was examined from the viewpoint of solving the
problems of structural soundness and insufficient width and it has been decided to replace 12
bridges with box culverts based on comprehensive analysis of the required cross-section to allow
the present level of discharge, geological and topographical conditions and workability, etc. This
decision also reflects the fact that the use of box culverts will enable a substantial reduction of the
rehabilitation cost. For the rehabilitation of the existing culverts (cross-drainage structures), it has
been decided to extend the existing structures in view of the structural soundness and on-site
conditions of the existing culverts. The existing drainage system was taken into consideration in
reaching this decision.

Policies Regarding the Natural Conditions

The road plan, road drainage facility plan, irrigation channel plan and construction plan will
reflect the meteorological and hydrological conditions of the project area. The topographical and
geological conditions will be incorporated in the road plan, structure plan and construction plan.
The concrete natural conditions to be dealt with are explained next.

1) Meteorological Conditions

As the annual rainfall in the project area is as low as some 300 mm, no special
considerations are required in regard to rainfall. In regard to temperature, the period with the
lowest temperature in the project area is generally from late December to late January
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although the daytime is relatively warm compared to the night time. Snow falls on several
days a year but there is no lasting snow cover. In view of these facts, it is believed that the
design issues to be considered in connection with the meteorological conditions are the
asphalt paving work and concrete placing method in the cold period from December to
January.

Hydrological Conditions

As part of the field survey, an inventory survey was conducted in regard to the existing
channel-crossing road bridges, small drainage facilities crossing the road and roadside
gutters. In addition to an interview at the Ministry of Water Resources,, the state of erosion
along the road due to rainwater was checked in view of the planning of adequate drainage
facilities. The present conditions of the subject structures of the inventory survey are
described next.

® Existing channel-crossing road bridges

When the design discharge at each bridge site obtained from the Ministry of Water
Resources is compared to the permissible discharge based on the cross-section of each
existing bridge, the clearance under the girders still has room for extra discharge. There
is no information or any records that the water level has reached a dangerous level for
any of the existing irrigation channels. Accordingly, the clearance under the girders of
the existing bridges will be adopted for the planned reference height for new structures
as part of the rehabilitation work for the existing bridges.

@ Small drainage facilities crossing the road

The existing small drainage facilities crossing the road are used as irrigation channels
serving cultivated land on both sides of the road. No serious damage to the drainage
facilities proper has been found and it will be sufficient for the project design to extend
the existing structures in those places where such extension is required. However,
urgent maintenance work by the MOTC is required as the over-growth of grass and
sedimentation are causing poor drainage in many places.

® Roadside gutters

Many roadside gutters are being used as makeshift irrigation channels in many places.
Apart from these gutters, pre-cast concrete channels have been installed in some places
for exclusive use for irrigation. During the busy farming season from April to October,
the level of the discharge in the irrigation channels increases and leakage through the
joints or damaged sections and overflow from the crown result in standing water in the
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roadside gutters. Although the irrigation channels and pumps, etc. are owned by the
public authorities, their maintenance is inadequate. It is, therefore, necessary to check
and review the installation standards for roadside gutters adopted by the MOTC and
Ministry of Water Resources.

Topography and Geology of the Construction Sites

The geology of the project area principally consists of alternative layers of sandy soil and
silt. Relatively compacted sandy soil with the partial distribution of a gravel layer is found
below GL -5.0 m. A boring survey was conducted at 12 (total of 14 points) of the 14
existing bridge sites because of the planned bridge replacement at these 12 sites. This boring
survey aimed at checking the supporting layer of the bridge structure and found that the
supporting layer consisted of either sandy soil or terrace gravel at a depth of some 5 - 17 m
from the ground surface. It was also found that spread foundations could be used to support
the box culverts used to construct a replacement bridge in the light of the bearing power
established by the geological survey except at the No. 11 and No. 12 bridges. In the case of
the No. 11 and No. 12 bridges, spread foundations can be used if the soil for a depth of 2 m
below the box culverts is replaced with good soil.
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Fig. 2-1 Boring Survey Points

(3) Policies Regarding the Socioeconomic Conditions

1)

Land Use Along the Route

There are three principal urban areas, i.e. Kurgan Tyube at the starting point, Kolkhozabad
near the halfway point and Dusti at the ending point, along the Kurgan Tyube-Dusti road
and a number of hamlets between these urban areas. Sections other than those in urban areas
are lined by cultivated fields, mainly cotton growing fields. Idle fields are used for the
grazing of cattle and sheep. The principal local industry is agriculture and many carts and
bicycles used for farming and the transportation of cargo use the target road as a community
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road. Because of such use, the design of the road shoulders under the Project must take road
use by slow moving vehicles as well as fast moving vehicles into consideration. Many
agricultural facilities (irrigation channel and water gates) and public utilities (electricity,
water, gas, telephone and sewerage) exist at the side of the road and it will be necessary for
the Tajikistan side to bear the cost of the relocation or removal of these facilities as
necessitated by the planned road rehabilitation work under the Project.

Social and Environmental Considerations

As part of the Preliminary Study which was conducted in October, 2006 prior to the Basic
Design Study, a site survey and IEE (initial environmental evaluation) were conducted in
collaboration with the counterpart engineers of the assumed project implementation

organization and the following matters were confirmed.

- The right of way (hereinafter referred to as “ROW?”) for a Category Ill road is secured
along the entire section, making the non-voluntary relocation of residents unnecessary.

- As the Project aims at the rehabilitation of an existing road and does not involve a
substantial new route, the impacts of the work on animals and plants will be small.

- As facilities, including houses, which require quiet surroundings are located some
distance from the road, any impact of the Project on these facilities will be minimal. In
addition, measures to reduce the work noise can be employed.

Even though a sufficient width for the ROW, i.e. 50 m for urban sections and 100 m for
other sections, based on existing roads has been secured by a Presidential Decree
promulgated in May, 2006 for Class 11l roads, such as the target road, structures constructed
prior to this decree still exist in the ROW. Because the Project aims at the rehabilitation of
the existing road, the existence of thee structures has been taken into proper consideration in
the process of the Basic Design.

For the implementation of the Project in the coming years, it will be necessary for the
Tajikistan side to undergo a procedure similar to that for the ongoing Dusti-Nizhniy
Pyandzh Road Improvement Project to pass the design review, including the obtaining of
environmental permission from the National Construction Commission. In view of this, the
details of such procedure and the necessary work and period to complete the design review
were checked with the Tajikistan side and the following clarifications were made.

- The design documents for the Project will be forwarded for the design review following
the completion of the first step, i.e. prior meetings with the relevant authorities (Transport
Police and Ministry of Water Resources, etc.)

- Approximately two months will be required to complete the design review.

-10 -



The progress of the above meetings and design review will be monitored as necessary in the
course of the Basic Design Study. The required coordination related to the design review
and the design review implementation procedure are shown in Fig. 2-2.

For any decision on the road construction design, the main designer must obtain the
permission of the competent government body or related organization.

Transport Pollqe, Mlnlitl’)./ of Interior, Relevant Government Offices M|n|§try of Agrlculture.and
Republic of Tajikistan Environmental Protection

Drawings of facilities and equipment

Road plan, shoulder-to-shoulder Drawings relating to the relocation - .
. . e ; Lo related to environmental protection,
width, paving, artificial structures, of various facilities in the ROW . -
e . L - drawings for restoration of
road facilities, intersections and (electricity cabling, telephone . -
L . . . - temporary work sites: section for
connections: section for traffic safety cabling and gas piping, etc.)

environmental protection

After the completion of all of the necessary coordination, all decisions relating to
the road construction design will be submitted to the Owner for their review.

National Review Board of Construction Design

The design documents will be returned to the Owner with the comments of the
reviewer and will be forwarded to the Consultant.

The design drawings will be modified by the Consultant in accordance with the
comments of the reviewer and will be resubmitted for review.

The Design Review Board will issue the final review results.

Legend : El Current stage of the project design (as of December, 2007)

Notes  : (1) The duration of the general national review of the design should not, in principle, exceed 45 days. In the case
of a particularly large and complicated structure, the duration of the relevant design review may exceed 45
days based on a decision by senior staff of the reviewing organization.

(2) In the case of design documents already modified based on the review results, the duration of the review
should not exceed 30 days.

(3) The time limit to obtain the permission of the competent government body or related organization in regard
to decisions on the design shall be 15 days. For this purpose, the commencement date of the review and the
completion date of the review shall be regarded as the date of concluding the review agreement and the date
of sending the review results respectively.

(4) At the end of the BD stage, no confirmation was made regarding the organization of a meeting of
stakeholders, including local residents. However, interviews with various stakeholders are part of the design
review procedure.

Fig. 2-2 Design Review Procedure

As part of the necessary consideration for the implementation of road rehabilitation work,
the IEE survey jointly conducted by the Japanese and Tajikistan sides at the time of the
Preliminary Survey identified items ranked B (some impacts are likely to occur) or higher.
These items were reviewed in the present study and measures to reduce their environmental
load as a result of the construction work were examined (see Table 2-1). It will be necessary
to monitor these items during the project implementation period along with the careful
planning and management of the construction work.

-11 -




Table 2-1 Environmental Load of the Project and Reduction Measures

Monitoring Items

Item Key Points Reduction Measures Prior to During After
the Work the Work Re-Opening
Exhaust from No idling of the engines; Confirmation Check of the
Air Pollution construction machinery | thorough maintenance of of the implementation )
and dust from the the machinery; watering equipment to state of the
construction work to control dust be used work
Water pollutl_on due to Prevention of the outflow | Confirmation Check of the Check at
the construction of - - . . -
. - of dirty water using of the implementation | the time of
Water Pollution bridges and . .
. temporary closing works, construction state of the the defect
cross-drainage . -
etc. method work inspection
structures
Waste asphalt and Examination of_a m ethod Confirmation Check of the
. L S to re-use the existing . .
Soil Contamination | surplus soil; daily i of the implementation
asphalt pavement; . -
and Waste waste from the base - - construction state of the
disposal at a designated
camp o - method work
site without fail
. I Non-use of a construction | Confirmation Check of the
. Noise and vibration . . . .
Noise and accompanving the method causing high of the implementation )
Vibration panying levels of noise and construction state of the
construction work L
vibration method work
. Excavation wo_rk using . Confirmation Check of the
Adverse impacts of temporary closing works; . .
. . ; - : of the implementation
Bottom Deposit discharged sediment on | prevention of sediment . -
. . e construction state of the
bottom deposit discharge by stabilizing
method work
the slope surface
Disruption to water use | Installation of suitable Confirmation Check of the
due to changes of the crossing facilities at the of the implementation
Water Use : - - . -
courses of river and time of the construction construction state of the
irrigation channels work method work
Appropriate Check of the -
. . - arrangements for the . . . . Interviews
Accidents involving - ) Confirmation | implementation :
- work sites and detours; at the time
. road users following - of the work state of the
Accidents deployment of traffic . - . - of the
the commencement of ) implementation | work; checking
. controllers; clear , defect
the construction work M plan of the MOTC’s | . .
indication of the work . . inspection
. information
sites
Confirmation
Local Economy, . R of the Check in Check at
. Temporary relocation Examination of -
Including - L explanatory accordance the time of
of street stalls during alternative sites; ensured - .

Employment and - meeting to be with the work the defect
- the work period access to street stalls . .
Livelihood held by the progress inspection

regional office
Infectious Impacts of the |nflow _ . Confirmation Check of the
- of workers and medical | Education of workers; of the work
Diseases, such as waste from the base roper treatment of waste | implementation state of _
HIV/AIDS prop P implementation
camp, etc. system

(4) Policies Regarding the Local Construction Industry and Procurement Conditions

1) Policies Regarding the Local Construction Industry

The local law relating to the employment of local staff for the Project is the Labour Law

which was enforced in June, 1997. Accordingly, the minimum wage by type of job and

working hours, etc. under the Project will follow the relevant provisions of the said law.

-12-
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Road and bridge improvement projects have been implemented in Tajikistan in recent years
with the assistance of the JICA, ADB, ISDB, Government of Iran and USAID, etc. and
foreign civil engineering companies have established local offices in Tajikistan to proceed
with these projects. As local civil engineering/construction companies have been used as
subcontractors for these projects, it is possible for the Japanese contractor for the Project to
employ the required workers in Tajikistan.

Construction Material Procurement Policies

The procurement of such main construction materials as aggregate for the roadbed, cement
and aggregate for concrete and timber is possible in Tajikistan. In the case of crushed stone
for road construction, if the production of aggregate through direct quarrying is assumed,
the possession of quarrying rights will be required. However, the procedure to obtain such
rights usually requires several months to complete. In view of the construction schedule and
volume of use for the Project, it is more realistic to use a local crushed stone producer or
construction company for the procurement of crushed stone. Any permit relating to blasting
work will be obtained through a local company if such a permit is necessary.

It may be the case that crushed stone of which the quality is good enough for use as
aggregate for paving and concrete must be procured from a site located some 100 — 150 km
away from the project sites, making the unit cost of the crushed stone/aggregate relatively
expensive. The candidate sites for aggregate procurement are listed in Table 2-2.

Table 2-2  Candidate Sites for Aggregate Procurement

Place Location Remarks

Some 17 km east of Kurgan Tyube Supplied paving aggregate for the ADB project

Sanband Some 47 km northeast of Kolkhozabad (Dushanbe-Kurgan Tyube Road)

Some 20 km southeast of Kurgan Tyube If the quality is good enough, crushed stone from

Vakhsh Some 35 km northeast of Kolkhozabad Vakhh will be usgd for_ the Project because it is the
nearest to the project sites.
Kulyab Some 150 km east of Kurgan Tyube Supplied paving aggregate for the ADB project

Some 180 km northeast of Kolkhozabad (Dangara-Kulyab Road)

The supply of paving aggregate for the JICA
Dushanbe | Some 100 km north of Kurgan Tyube project (Dusti-Nizhniy Pyandzh Road) is under
consideration.

In the case of cement, there is currently only one domestic manufacturer and the possible
source(s) for cement supply, including from a third country, will be examined taking the
supply quality and quantity into full consideration. As the local procurement of such main
materials as bitumen and reinforcing bars is difficult, their procurement from neighbouring
countries will be considered to ensure a reliable supply, sufficient product quality and
economic procurement. Fuel imported from Iran and Russia can be procured in the local
market.

-13-
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(6)

3) Construction Machinery Procurement Policies

Most of the construction machinery which can be locally procured is quite old and a long
time will be required to obtain spare parts if this machinery breaks down. The procurement
of that machinery which is likely to be used for a long time at the construction sites from
Japan and/or third countries will, therefore, be considered. In the case of cranes and other
machinery of which the use is likely to be for only a short time on each occasion, the
principal policy is local procurement.

Policies Regarding the Use of Local Construction Companies

There are several tens of construction companies in Tajikistan which have experience of
involvement in trunk road improvement work based on international tender. However, Sangreza,
Gyur and Mostootryad are the only local construction companies capable of working as a
subcontractor for the planned work (road rehabilitation and bridge replacement) under the
Project. As they have rich experience of road rehabilitation and bridge replacement work in
Tajikistan, their use as a subcontractor(s) for the Project will be considered.

Policies Regarding the Operation and Maintenance of the New Facilities

The implementation organization for the Project is the MOTC. The MOTC has entrusted the
technical work i.e. survey, planning and design, to the Road Design Research Institute which was
privatised in 2006. The General Bureau of Road Construction which is directly controlled by the
First Deputy Minister will manage matters relating to the construction work. The Road
Construction and Maintenance Division of the General Bureau of Road Construction has regional
offices which are responsible for matters relating to roads and transport (including public bus
transport and others) as well as road maintenance in their respective regions (or cities). Each
regional office controls the district maintenance offices (state enterprise for road maintenance),
ensuring the maintenance of roads and road-related facilities, such as bridges.

The project area falls under the jurisdiction of the Khatlon Regional Office. The target road
section (between Kurgan Tyube and Dusti) runs through three districts of the Khatlon Region and
the state enterprises for road maintenance maintain the 15 km section in the Bokhtar District, the
30 km section in the Kolkhozabad District and the 15 km section in the Qumsangir District
respectively. These state enterprises also maintain road other than national roads. The total staff
strength of the MOTC, including regional offices, is 22,854 (as of December, 2005).

The maintenance budget for national roads is allocated by the Treasury of the Ministry of

Finance on application by the MOTC while the maintenance budget for district roads is allocated
by local municipalities. Small repair work involving pot holes, etc. is conducted as required. For
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large repair work involving overlay, etc., a special budget is supposed to be allocated by the

MOTC but the chronic budget shortfall means that such work is not satisfactorily conducted.

Moreover, there is a shortage of maintenance equipment. Table 2-3 shows the budget of the

MOTC.
Table 2-3  Annual Budget of the MOTC
Unit: million somoni (TJS)

Item 2002 2003 2004 2005 2006

Annual National Budget 540 770 1,030 1,300 1,326

18.4 26.7 39.1 44.2 515

MOTC Budget (5.75) (8.35) (12.22) (13.81) (16.12)
. 35 5.0 12.0 18.1 20.9

Road Maintenance Budget of MOTC (1.09) (1.56) (3.75) (5.66) (6.54)
Budget Growth Rate (%) - 143 240 151 115

Note: The unit for the figures in brackets is U$ million.

(7) Policies Regarding the Scale and Contents of the Subject Facilities for Assistance

1) Starting and Ending Points of the Project
The starting point of the target road of the Project is the connecting point between
Dushanbe-Kurgan Tyube Road which has been rehabilitated by the ADB and Kurgan
Tyube-Dusti Road while the ending point is the starting point of Dusti-Nizhniy Pyandzh
Road of which the rehabilitation is in progress with Japanese grant aid. The total road length
between these two points is approximately 59.9 km.
2) Geometric Structure of the Target Road
The Category Il Standards of the Geometric Structure Standards for Roads which were
originally introduced during the former Soviet period and which are still used in Tajikistan
today will be adopted to determine the geometric structure of the target road of the Project
(see Table 2-4).
Table 2-4 Road Category and Geometric Structure Standards in Tajikistan
Road Traffic Volume - Dtesign Speed (km/hr) No. of Carriageway Shoulder
Category PCU/day ADT Laﬁ q Hill Mountain Carriageways Width (m) Width (m)
1] 2,000-6,000 | 1,000-3,000 | 100 | 80 50 2 3.50 2.50
Source: Road Construction Standards 2.05, 02-85, State Committee of the USSR, 1986
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As the target road of the Project runs through gently undulating land along the entire route, a

design speed of 80 km/hr for the hill area in Table 2-4 above is adopted. However, the

design speed drops to 40 km/hr in urban areas, such as Kolkhozabad, and at major

intersections. Based on discussions with the Tajikistan side, a minimum curve radius in

urban areas of 30 m has been decided.

Table 2-5 Geometric Structure by Road Type

Unit Road Type
General Urban Road/Intersection

Design Speed km/hr 80 (60) 40

Cross Slope of Carriageway % 2.0

Cross Slope of Shoulder % 4.0

Minimum Planar Curve Radius m 230 (120) 50 (30)
Maximum Longitudinal Slope % 5(8) 8

Maximum Super-Elevation % 6 6

Minimum Sight Distance m 140 (113) 55

Note:  The figures in brackets are the smallest values.
Source: Excerpt from the Technical Notes (agreement at the time of the field survey)

Existing ROW

A Presidential Decree issued in May, 2006 ensures a ROW width of 50 m in urban areas and

100 m in other areas for Category Il roads, primarily featuring existing roads. Because of

this decree, there are now new regulations concerning the recommendation of the relocation

of existing structures constructed prior to the decree in a ROW and the restriction of the

construction of new structures.

Existing Bridges and Culverts

@

Bridges

There are a total of 14 bridges in the target road section and these bridges can be
classified as RC girder bridges, H section girder bridges and steel plate girder bridges.
All of the bridges cross an irrigation channel. 12 bridges (bridge length of 3 — 28 m)
are old as they were constructed in the 1960’s or even earlier. Two bridges (bridge
length of 29 m and 42 m) are relatively new as they were constructed in 1985 and
1993. Only one bridge is sound in terms of both the structural health and width even
though this bridge still requires partial repair. The other bridges face a problem in
terms of the structural health and/or width which fails to meet the relevant Category 11l
standard. The situation is very serious in the case of two bridges (No. 10 and No. 14) to
the extent that bridge collapse is not beyond a possibility. The situation of three other
bridges (No. 2, No. 5 and No. 13) is almost as bad as that of these two bridges.
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Problematic bridges are located along the entire route of the target road. These bridges

have been assessed from the viewpoint of the structural soundness and width required

for a Category Il road as shown in Table 2-6.

Table 2-6  Assessment of the Existing Bridges

No. Location Length Assessment Results Remarks
(km) (m) Width Structure
1| 1+000 55 O X Insufficient width; exposed reinforcing bars; some defective areas
2| 2+250 26.95 X Insufficient width; exposed reinforcing bars; some defective areas
3| 11+400 17.41 O X Insufficient width; exposed reinforcing bars; some defective areas
4 | 13+600 11.1 O X Insufficient width; exposed reinforcing bars; some defective areas
5| 14+800 12.1 X X Insufficient width; exposed reinforcing bars; some defective areas
6 | 27+400 3.3 O X Insufficient width; some defective areas; traces of erosion
7| 28+ 050 42 O O Good condition; damaged joints
8 | 30+100 15.6 X X Insufficient width; structural deterioration
9| 30+700 28.1 X X Insufficient width; cracks in the abutments
10 | 30+ 900 223 % % lzfroffulc(ijeer:z xv(;?;:o ﬁxgn\?esfad“reinforcing bars; some defective areas;
11 | 36+200 29.4 Insufficient width; structural deterioration
12 | 46 + 800 12.3 Insufficient width; cracks in the abutments
13 | 46+830 12.85 Insufficient width; severe rusting; irrigation channel no longer in use
14 | 524200 18.45 % % lr;iuoflljlsc(l;r:; ;/iv(;gatlz,O?]x(?\j)esreacilrelnformng bars; some defective areas;
@  Culverts

A culvert (one of three types) crosses the target road at 77 sites. The possibility of

extending, partially repairing or replacing the existing structure under the Project has

been examined in view of the structural soundness and suitability of the location, etc.

of each culvert. In addition, the local drainage system has been checked.

(8) Policies Regarding the Construction Method and Schedule

A suitable construction period under the Project has been examined in view of the large scale of

the construction work covering a total road length of 59.9 km while taking the following

important points into consideration.

< Important Points >

As much of the equipment and machinery will be procured in Japan, careful

consideration of the lengthy time of transportation over a long distance from Japan to

the project site is necessary.
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2.2.2

ii. The bridge replacement work should avoid the flooding season (May — October) for the
irrigation channels and should be conducted from November to April when the water

level is low.

iii. The concrete placing work and asphalt paving work in mid-winter (December —
January) must be conducted with proper temperature control.

iv. As it is likely that the relocation of some public facilities (electricity, water, gas,
telephone and sewerage) will be necessary under the Project at the expense of the
Tajikistan side, the proper incorporation of the time required for such relocation in the
project schedule is necessary.

v. Although the introduction of detours during the construction period is planned to avoid

the disruption of normal traffic as much as possible, a one-way traffic system will be
introduced at sites where a detour cannot be introduced. Careful attention must be paid
to the safety of normal traffic at these sites.

Basic Plan

(1) General

1)

2)

Scope and Scale of the Planned Facilities

The request for the Project aims at the rehabilitation of the target road. Although the original
request was for the rehabilitation of the existing road with a total length of 57 km,
confirmation of the starting and ending points of the target road and the topographical
survey have increased the total road length by approximately 3 km, totalling 59.9 km. The
analysis and assessment results for the 14 existing bridges show that the entire replacement
of 12 bridges, the partial rehabilitation of one bridge and the removal of one bridge will be
necessary. In the case of those bridges which will be entirely replaced, it has been decided to
employ a box culvert type bridge based on the examination results of the necessary length
and width, etc.

Outline of the Basic Plan

The examination results of the basic design policies and the standards forming the basis for
the design of the various facilities are outlined in Table 2-7 and Table 2-8.
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Table 2-7 Outline of the Basic Design Concept for the Project

Planning Item

Contents

Length of Target Road

59.9 km

Pavement Structure

Surface Work

Asphalt concrete surface course: 5 cm (carriageways)

Asphalt concrete base course: 5 cm (carriageways)

Double bituminous surface treatment (shoulders)

Sub-Base Work

Upper sub-base: 20 cm (size-adjusted crusher-run stone)

Lower sub-base: 4 — 24 cm (good quality local materials; the thickness of the
re-used existing lower sub-base is determined separately

Road Width

Carriageway width: 7.0 m (two carriageways x 3.5 m)

Shoulder width: standard width of 2.5 m on each side

Rehabilitation of Drainage Facilities

Crossing the Road

40 sites

Rehabilitation of Bridges

pavement)

Rehabilitation of 14 existing bridges (length: 3.3 — 42.0 m)

Type of planned rehabilitation work:

- Replacement of a box culvert bridge = 12 bridges

- Removal of the existing bridge = 1 bridge

- Partial repair = 1 bridge (repair of the expansion joints and bridge deck

Other Auxiliary Facilities

Retaining wall work, roadside barrier work and road marking work, etc.

Table 2-8 Reference Standards for the Project Design

Examination Item

Applicable Standards, etc. for the Item

Remarks

59.9 km section of International Trunk Road
No. 11 (former National Road No. 384)

The starting point is the connecting point
between Dushanbe-Kurgan Tyube Road
rehabilitated by the ADB and Kurgan
Tyuge-Dusti Road and the ending point is the

1 | Target Road (mcludmg_ the replac_ement pf 12 brldggs by box starting point of Dusti-Nizhniy Pyandzh Road
culvert bridges, partial repair of one bridge and S . .
removal of one bridge) under rehabilitation with Japanese grant aid (on

the drawing, Dusti is considered to be the
starting point for the work).
Based on the road categories used in
2 | Road Category Category Il Tajikistan
3 | Topography Gently undulating land (partly urbanised) Judged based on the field survey findings
Applicable Desian The road design standards (SNIP 2.05, 02-85 and
PP . g 2.07, 01-89) during the Soviet period are taken Lo
Standard: - - - “ - Priority is given to the standards commonly
4 : into consideration. The “Explanation and - S
Geometric o - - » | usedin Tajikistan.
Application of the Road Construction Ordinance
Structure ;
of Japan and others are applied where necessary.
. The design speed for the carriageways is 80 km/hr. . -~

5 | Alignment The design speed for urban areas is 40 km/hr. Judged based on the field survey findings.
Carriageway width: 7.0 m (3.5 m x 2) . .

6 | Road Width Shoulder width: 2.5 m each side category Il of the road design standards in
(SNIP 2.07, 01-89) !

7 | Pavement Structure Based on the AASHTO Guide for Design of The compatibility with the standards applied to
Pavement Structures (1993) of the US connecting roads is taken into consideration.

Traffic Type Based | No. of 18-kit equivalent single axle loads The comp§t|b|l|ty W!th the st'andards applied

8 - . S to connecting roads is taken into

on Pavement Design | (ESALs) over the design service life . .
consideration.
Design Load for TL25 load (wheel load of 10 tons) of the . -
9 Box Culvert Specifications for Highway Bridges of Japan Judged based on the field survey findings
Auxiliary Structures . . S
10 | and Road Markings, Relevant design standards commonly used in Priority is given to the standards commonly

etc.

Tajikistan

used in Tajikistan.
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(2) Facilities Plan

1)

Road Plan

®  Subject Section for Design

The subject section for the project design is the 59.9 km road section between Kurgan

Tyube and Dusti as requested. The standards for Category Il roads are used to

examine the details of the required work.

@ Design Conditions

Design Standards

The design standards in Tajikistan were originally based on the construction
standards (SNIP) issued by the Ministry of Transport and Construction of the
Soviet Union which was responsible for highways during the Soviet period. In
more recent years, the SNIP were carefully modified to reflect the introduction of
international standards for road design, especially the aspect of road safety, and
also to address the challenges posed by the expansion of a market economy in the
12 CIS countries and Mongolia. However, as the various road standards of the
SNIP retained strong influence of the old road standards, their negative impacts
on road function and their conformity with the future image of road improvement,
which must be given priority to maintain the viability of the standards for a
changing local situation, could no longer be ignored.

Under these circumstances, new road design standards (a Russian version is
available) for Tajikistan were formulated in 1998 with the assistance of the ADB.
The new road design standards which depart from the conventional SNIP are
characterised by emphasis on the establishment of category standards which take
the expected functions and service standard of roads into consideration. The new
road design standards permit the application of exceptional rules in the case of
road rehabilitation projects as long as such application does not lower the
functions of the existing road. For the Project, a technical note compiling the
main specifications based on the new road design standards was submitted to the
implementation organization in Tajikistan during the field survey for the basic
design. This note was then discussed and agreed by both sides.

Geometric Structure and Design Speed

In consideration of the standards applied to the target road, the topography and
continuity with the section rehabilitated with ADB assistance and also the section
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being rehabilitated with Japanese grant aid, the design speed for the target road of
the Project is set at 80 km/hr with one exception. The application of an 80 km/hr
design speed to urban areas, such as Kurgan Tyube and Kolkhozabad, and also to
major intersections would necessitate the relocation of houses or the introduction
of a bypass as a major detour for the existing road which is beyond the scope of
the planned rehabilitation under the Project. Accordingly, a design speed of 40
km/hr which allows tracing of the existing route is planned for urban areas and
major intersections as an exception to the design speed of 80 km/hr.

Table 2-9 List of the Design Values Adopted for the Project

. Applicable Topography
Item Unit
Flat Land ‘ Hill ‘ Mountain
Road Category - 11
Design Speed kmv/hr 100 (80) | 80 (60) | 50 (30)
No. of Carriageways No. 2
ROW Width *1 m 50
Carriageway Width m 7.0(3.5x2)
Shoulder Width m 2.5 (including a paved shoulder width of 0.5 m)
Road Surface Cross Slope % 2.0
Shoulder Cross Slope % 4.0
Minimum Curve Radius *2 m 380 230 125
Maximum Longitudinal Slope % 3(8) 5(8) 8 (10)
One-Way Grade (Maximum Value) % 6 6 6
Sight Distance m 205 (157) 140 (113) 85 (74)
Banked Slope Ordinary Soil Grade 1: 1.5 - 2.0 (depending on the soil type)
Hard Rock Grade 1:05
Cut Slope Weathered Rock Grade 1:0.75
Other than Rock Grade 1: 1.0 — 1.5 (depending on the soil type)
Pavement Type - Carriageway = AC; shoulder = BST

Notes : The figures in bracket are the threshold value; AC = asphalt concrete; BST = bituminous surface treatment
*1 A Presidential Decree in 2006 set the ROW at 50 m wide for urban areas and 100 m wide for other areas.
*2  The exceptional minimum radius for urban areas is 30 m.

® Cross-Section of the Target Road

The cross-section of the road for the Project is shown below based on the application
of the road design standards for a Category Il road in Tajikistan.
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Standard Cross-Section (General)
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Banked Shoulder W

Existing Gutter

Fig. 2-3 Cross-Section of the Target Road

@ Pavement Design

The pavement design for the Project is based on the AASHTO Guide for Design of
Pavement Structures (1993) of the US as in the case of the road section rehabilitated by
the ADB and Dusti-Nizhniy Pyandzh Road of which the rehabilitation is currently in
progress with Japanese grant aid.

a) Design Conditions

The design conditions used for the pavement design are listed below.
Design service period .10 years from 2009 to 2018

Traffic load . Number of 18 kip equivalent single axle loads
over the design period
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b)

Reliability (R)

Serviceability criteria

Soil resilience modulus
(MR)

Structural layer coefficients :

Drainage coefficient

The probability of the traffic load and pavement
strength being within the assumed ranges is
estimated to be 95% in view of the status of the
target road (standard deviation ZR = 1.645;
standard deviation of load and pavement strength
SO =0.45).

Initial serviceability index Po = 4.2 (AASHTO
road test result)

Terminal serviceability index Pt = 2.5 (standard
AASHTO value for trunk roads)

To be calculated using the formula of MR =
1,500 x CBR based on the evaluated CBR value
of the sub-grade

Asphalt-concrete surface course a = 0.44
Granular upper sub-grade (CBR =80) a=0.14
Granular lower sub-grade (CBR =30) a=0.13
Granular upper sub-grade m = 1.0

Granular lower sub-grade m = 1.0

Road Sections Based on the State of the Existing Pavement and Traffic Load

The target road is divided into 10 sections as shown in Fig. 2-4 based on the

bearing power of the foundations of the existing road and the thickness and

condition of the existing pavement.
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Fig. 2-4 Sectioning of the Target Road

The likely traffic load was estimated based on the results of the traffic volume survey
conducted as part of the field survey while taking the annual trend of the assumed
daily traffic volume of 1,000 vehicles at the Nizhniy Pyandzh Bridge which was
opened on 26" August, 2007 into consideration. The estimated results of the total
traffic volume in both directions for each section during the design service life is
9,671 vehicles per day for Section 1, 5,740 vehicles per day for Section 2 through
Section 7 and 6,920 vehicles per day for Section 8 through Section 10. Conversion of
the load of these traffic volumes on the road during the design service period, taking
the mixed ratio of large vehicles in each section (approximately 7%) into
consideration, to the standard axial load (18 kip (8.2 tons) ESAL) produces 20.3
million axles in Section 1, 16.5 million axles in Section 2 through Section 7 and 20.1
million axles in Section 8 through Section 10.
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¢) Pavement Structure Indices

For the pavement design for the Project, the pavement structural number (SN)
required for the target road was estimated using the basic formula for flexible
pavement (nomogram for the design of flexible pavement) in the AASHTO
Guide. In addition, the design pavement structure index corresponding to the
estimated traffic load was calculated for each section based on the bearing power
of the foundations of the existing road and the thickness and condition of the
existing pavement, etc. mentioned earlier. The pavement structure to satisfy these
design values was then examined to formulate the pavement plan for the Project.

Table 2-10 Required Pavement Structure Index (SN)

Section *1 1 0 2 | 3] 4] 5] 6] 7 8 | 9 | 10

Cumulative 18 kip ESAL (W18) in million

20.4 16.5 20.1
axles

Standard Deviation (Z0) -1.645

Standard Error (So) 0.45

Difference in Serviceability Index
(A PSI = Po — Pt)

Sub-Grade Resilience Modulus (Me) 10500 15000 13500 15000 10500

CBR 7 10 9 10 7

Required Pavement Structural Number (SN) 5.3 4.6 4.8 4.6 5.0 5.3

* The target road is divided into the following 10 sections based on the bearing power of the foundations of the existing road
and the thickness and condition of the existing pavement, etc.

Section 1: km 0+000 ~ 2+500 Section 2: km 2+500 ~ 5+000 Section 3: km 5+000 ~ 13+000
Section 4: km 13+000 ~ 16+000 Section 5: km 16+500 ~ 23+500 Section 6: km 23+500 ~ 33+000
Section 7: km 33+000 ~ 36+500 Section 8: km 36+500 ~ 44+000 Section 9: km 44+000 ~ 53+000

Section 10: km 53+000 ~ 60+000

Basic Formula of Nomogram

4PS1
%0 32-15
L0810 Wig = 2, Sy +8.36 = Log g (SN+1) = 0.20+ ———=——" +2 32« log o My —8.07
040+ —1084
(SN+1)™
Ty, o
0 L
4PS1 "
L
- General = /
Standard %, w
Deviation, So B
"8 2 Lo =
: N /,///

4 d // e

o S ! Vi /A/
o I / 1///////
- . (057 ///
[ 7o Estimated No. Sub-Grade Resilience
Ly of 18 kip Modulus MR (Ksi) 5 P
50 ESAL (W18) Eg,y
(million) P ) P T e

Reliability R (%) _
StructurayNo. for Design (SN, inches)

Fig. 2-5 Nomogram for Flexible Pavement Design
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d) Pavement Structure

Based on the above analysis, the planned pavement structure for each section of

the target road is shown in Table 2-11.

Table 2-11 Required Thickness of Each Course and Structural Index based

on the Pavement Design for the Project

Surface Base
Item Course | Course Upper Lower .
. Sub-Grade | Sub-Grade | Planned | Required | Judgement
Section AC AC SN SN Result
Layer Coefficient 0.44 0.44 0.14 0.13
Drainage Coefficient - - 1.0 1.0
189 Thickness (cm) 5.0 5.0 20.0 51.0
1’0’ " | Thickness (inches) 2.0 2.0 7.9 20.1 5.44 5.30 OK
SN 0.9 0.9 1.1 2.6
Thickness (cm) 5.0 5.0 20.0 35.0
2,3,6 Thickness (inches) 2.0 2.0 7.9 13.8 4.63 4.60 OK
SN 0.9 0.9 1.1 1.8
Thickness (cm) 5.0 5.0 20.0 39.0
4,5 Thickness (inches) 2.0 2.0 7.9 154 4.83 4.80 OK
SN 0.9 0.9 1.1 2.0
Thickness (cm) 5.0 5.0 20.0 44.0
7 Thickness (inches) 2.0 2.0 7.9 17.3 5.09 5.00 OK
SN 0.9 0.9 1.1 2.3

Note: AC = asphalt concrete; SN = structural number; refer to Table 2-10 for further details for each section; the
construction thickness of the lower sub-grade is given after the thickness of the existing road is subtracted from the

required thickness.

Based on the results of various surveys/tests (deflection test, material sampling

and

laboratory test and DCP test,

etc.),

the existing pavement was

converted/evaluated as the thickness of the lower sub-grade and was added to the

pavement plan for the Project, resulting in the planned construction of the various

courses shown in Table 2-12.

Table 2-12  Construction Thickness of Each Course for the Target Road

Unit: cm
Section 1 2 3 4 5 6 7 8 9 10
Surface Course 10 10 10 10 10 10 10 10 10 10
Upper Sub-Grade 20 20 20 20 20 20 20 20 20 20
Construction 11 15 15 24 19 15 4 11 21 11
Thickness
Sub-Grade | COnverted 40 20 20 15 20 20 40 40 30 40
Thickness
Total 51 35 35 39 39 35 44 51 51 51
Thickness

Note:

Construction thickness = construction thickness under the Project

Converted thickness = converted thickness of the existing pavement
Refer to Table 2-10 for further details of each section.
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® Earthwork Plan

®

The basic principles for the Project are the tracing of the existing road and the

formulation of a plan for the maximum use of the existing road. For this reason, a

shallow banking structure will be employed as this will allow the maximum use of the

exiting filled ground and sub-grade. A special design height is adopted for those sites

likely to be influenced by irrigation water, etc. The introduction of an earth gutter will

be considered at those places where no drainage facility currently exists at the roadside.

The standard slope gradient for banking is set at 1: 1.5 in view of the quality of the soil

locally available.

Intersection Plan

a)

Major Intersections

The alignment for the intersections of the target road is planned based on a design
speed of 4 km/hr.

The configuration of the existing intersection is basically inherited and the
minimum radius at an intersection is set at 30 m to minimise the impacts on the
surrounding area, such as the relocation of houses, as much as possible. Where
necessary, a roundabout will be introduced. Moreover, the status of the principal
road and subordinate roads is clearly established to ensure that each road can
smoothly perform its functions under a level intersection design. As advance
review of the intersection plan by the Transport Police is necessary as part of the
design review, including the review for environmental permission, approximately
two months is required to complete the review procedure. The main intersections
of the target road are outlined in Table 2-13.
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Table 2-13 Outline of the Intersection Plan

Distance from

No. - - Configuration of Intersection Remarks
Starting Point
0.00 km Kurgan Tyube Intersection The configuration of the existing
intersection between Dushanbe-Kurgan
Tyube-Kulyab Road and the target road of
Target Road the Project is inherited. The former is
considered to be the principal road and the
International Trunk Road No. / latter is considered to be a subordinate road
Mo, sarer Nattonal Road Dushanbe for planning of the traffic flow at this
intersection. The area relating to the ADB
1 project is excluded from the target area to
mm‘ avoid any duplication of the target
}/ rehabilitation area.
- International Trunk Road
Kulyab Urban Area—§—P
of Kurgan Tyube N
2.63 km Kurgan Tyube Intersection The existing roundabout-type intersection
is inherited. The distinction between the
principal road and subordinate road is
Dusti based on the actual traffic flow at the
\ existing roundabout.
=
2
e )
[
'
~ Tyube/Dushanbe
Xq \\ Urban Area of
N Kurgan Tyube
3 26.48 km Uzmo Intersection The Uzmo interchange is located nearly

Dzhilikhol

Target Road
Kolkhozabad/
Dusti

Rerouting of Existing
Irrigation Channel

halfway along the target road, forminga T
junction where the road from Kurgan
Tyube to Dzhilikol meets the road from
Kolkhozabad. The latter is considered to be
the principal road because of its status. A
roundabout is planned here to meet the
restrictive conditions at the site after their
confirmation with the MOTC. There is an
irrigation pump station nearby and an earth
ditch with a depth of some 5 m and a width
of 15 m runs between the station and the
existing road. For improvement of this
intersection, the re-routing of part of this
ditch is necessary.
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Distance from

No. - - Configuration of Intersection Remarks
Starting Point
4 33.43 km Kolkhozabad Intersection 1 This roundabout-type intersection is
located near the market at the heart of the
Dzhilikol urban area of Kolkhozabad. The existing
/ configuration is inherited for the Project
and due consideration is given to ensuring
Target Road smooth traffic flow, including that of large
N vehicles. The target road is considered to
be the principal road for planning purposes.
Dusti Kurgan Tyube/
Dushanbe
Kolkhozabad
5 34.35 km Kolkhozabad Intersection 2 This is a Y-shaped intersection located
some 300 m after branching out from the
_ main route in the urban area of
Dusti >&q Kolkhozabad. The existing configuration is
inherited for the Project and due
consideration is given to smooth traffic
flow, including that of large vehicles. The
Target Kurgan target road is considered to be the principal
Road \ — Tyube/ road for planning purposes.
Dushanbe
}7/ Urban Area
of
Kolkhozabad
6 35.88 km Kolkhozabad Intersection 3 This intersection is located at the southern
" end o_f the ur_ban a_rea of Kolkhozabad,
Urban Area forming a T junction between the road
Kolkhozabad heading towards central Kolkhozabad from
Dusti and the road turning right. Large
N Target vehicles are prohibited from travelling
towards the city centre. While the existing
configuration is inherited for the Project, a
\_ roundabout which does not affect nearby
—_— — —— houses, etc. will be introduced. The target
N & road is considered to be the principal road
for planning purposes.
b)  Other Intersections

Intersection with Dusti-Nizhniy Pyandzh Road under rehabilitation at the ending

point of the target road: The target road is linked to the end section of

Dusti-Nizhniy Pyandzh Road under rehabilitation. As the end section in question

has no other roads with which it connects other than the target road of the Project,

direct connection is planned based on the standard road width.

Railway crossings: Based on the confirmed state of current railway operation, the

same road alignment as that of the existing level crossings is adopted.
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© Bridge Replacement Plan
a) Existing Channels at Bridge Sections

All of the existing bridges to be rehabilitated under the Project cross an irrigation
channel of which the following details have been confirmed.

* All of them are man-made irrigation channels and the discharge and water level
are controlled by a water gate or other situated upstream.

* According to the results of interviews with local residents and others, there is no
information indicating that the water level of any irrigation channel has reached
a dangerous level in the period of some 50 years since the 1960’s when the
main bridges were built to the present day. (Therefore, use of the existing
clearance under the girders of the existing bridges as the reference clearance for
the new structures will enable the new structures to deal with floods with a
return period of some 50 years.)

« The water level of the irrigation channels is controlled at approximately 0.0 m —
0.5 m in the four month period from December to early April.

* The existing maximum design discharge can be dealt with by a series of three
box culverts.

* As the irrigation channels run through well-tended cultivation areas, there are
no floating objects, such as driftwood, which could block the channels.

Water flow situation at Irrigti.on Channel No. 1
(July, 2007)

||!|w:|!|“|. il
L)Y S 2Ry
e e

Water flow situation at Irrigation Channel No. 11~ Water flow situation at rrigtio Channel No. 11
(July, 2007) (November, 2006)

Fig. 2-6  Seasonal Changes of the Water Level of Irrigation Channels

-30-



b)

Examination of the Structure to Replace the Existing Bridges

In consideration of the situation of the existing irrigation channels described
above, several types of structures to replace the existing bridges were examined
and a box culvert structure was selected because of the following reasons.

* It is economical in terms of the main work and temporary work.

* The construction work will simply consist of common temporary work for
concrete placing.

* Given the water level of 0.0 — 0.5 m of the irrigation channels, the entire work
can be completed in a single dry season, offering an attractive prospect in terms
of the work scheduling.

* As the ratio of manual work is high, the inexpensive local workforce can be
effectively used.

» Compared to other bridge structures, neither joints nor bearings are required
and, therefore, the maintenance cost is low.

* If a bridge structure is selected, the piles of the existing bridges will become
obstructions, making the span of the new bridges unnecessarily long. In the case
of a box culvert, as spread foundations are used, its introduction can be planned
by simply considering the appropriate cross-sectional area of flow.
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Table 2-14 Examination of Structures to Replace Existing Bridges

Item

Box Culvert-Type

Bridge-Type

Conceptual Drawing of the
Type

Direction of
Traffic Flow

Direction of
Running Water

Direction of
Load

Direction of

‘ Traffic Flow

Direction of

Direction of
irection 0 Load

Running Water

Characteristics

« The integral structure means that bearings
are unnecessary.

By introducing earth cover above the culvert
surface, the pavement structure of the road
can be made continually smooth without
expansion joints.

 There are three structural components, i.e.
super-structure, sub-structure and
foundations.

« Bearings are required between the
super-structure and sub-structure and
expansion joints are required to ensure
continual joining with the road surface.

Suitability for the Planned Site

Both the discharge and water level can be
planned based on the maximum water level
with a return period of 50 years.

Both the discharge and water level can be
planned based on the maximum water level
with a return period of 50 years.

Past Use in Tajikistan

The triple box culvert system is used for the
neighbouring Dusti-Nizhniy Pyandzh section
and can also be applied for the Project as up to
three box culverts are required at each bridge
site.

While many bridges have been constructed
with PC floor board, RCT girders and steel
girders, not many PC girder bridges with the
planned span under the Project have been
constructed.

Compatibility with the
Geology at the Planned Site

As the required modulus of the sub-grade
reaction is less than 10 tf/m?, spread
foundations can be employed using the
gravely sandy sand at the construction sites as
the supporting layer.

Pile foundations are judged to be the suitable
type of foundations as in the case of the
existing bridges.

_ (Triple culvert with a height of 6 m and a total | (PC girder bridge with a height of 5m and a
Item Unit | span of some 17 m) total span of some 17 m)
Main RC m’ approx. 700 approx. 500
Qty Foundation Yes/ Not required approx. 6 piles (& 1,000 mm)
' Piles No 4 cast-in-place per abutment

Ratio pf Estimated Cost 10 30~50
(per Site)
Ratio of the Maintenance Cost 10 10 or more
(20 years)
Estimated Work Duration . )

maximum: 4.0 6.0 or more

(months/site)

Evaluation Result

O (superior economy and workability)

A (inferior economy and workability)

Box Culverts

a) Design Dimension of Box Culverts and Installation Method

For the replacement of the existing bridges, it has been decided to use up to three

box culverts based on the examination result of the dimensions of the existing

bridges and the design discharge and water level of the irrigation channels

concerned. The principal members of these culverts are reinforcing bars (D10 —

-32-




D32) which can be locally procured. Table 2-15 shows the details of the box
culvert(s) at each planned work site.

Table 2-15 Box Culvert(s) for Replacement of Existing Bridges

Total No. Inter_nal Inter_nal Inter_nal Void Interpal Void
N km o e ORGSR o beoe
(m) B (m) H (m) Bs (m) Hs (m)
1| 1+000 Single Box Culvert 18.0 1 5.00 2.40
2| 2+250 Triple Box Culvert 18.0 3 7.00 6.30 5.00 6.30
3 | 11 +400 Double Box Culvert 13.0 2 450 3.50 4.50 3.50
4 | 13 + 600 Single Box Culvert 13.0 1 6.00 5.20
5 | 14 + 800 Double Box Culvert 13.0 2 450 2.20 4.50 2.20
6 | 27 +400 Single Box Culvert 15.0 1 3.00 4.50
Tmeos | S S
8 | 30+ 100 Single Box Culvert 175 1 7.00 4.30
9 | 30+700 Single Box Culvert 13.0 1 8.00 5.70
10 | 30 + 900 Triple Box Culvert 15.0 3 8.00 5.70 8.00 5.70
11 | 36 +200 Triple Box Culvert 14.0 3 7.50 4.70 7.50 4.70
12 | 46 + 800 Single Box Culvert 135 1 7.00 2.70
13 | 46 +830 Removal and Banking
14 | 52 + 200 Double Box Culvert 13.0 2 5.00 3.00 5.00 3.00

b)

All of the box culverts listed above can be constructed using common form and
supports. Even the largest triple box culvert (No. 2) can be constructed within a
period of approximately four months from December to April which is the dry
season in Tajikistan.

Water Level at Time of Construction Work and Traffic Detour Using the Existing
Road

In view of the fact that the water level of the irrigation channels of 0.0 — 0.5 m is
very low in the four month period from December to early April every year, the
use of a submerged pump is planned for the temporary dewatering work. A
detour to divert the traffic flow on the current road during the construction period
can be set up in the form of a banked route as the water level is low.

Geology of the Box Culvert Construction Sites

The soil in the project area mainly consists of sandy soil and silt. The converted
N value based on the dynamic penetration test is around 10 — 20 up to a depth of
some 5 m from the ground surface. Below this lies relatively compacted sandy
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d)

f)

soil with the partial distribution of a gravel layer. The geological survey results
confirm that spread foundations can be used to support the box culverts to replace
the existing bridges as the bearing power of the ground is strong enough except at
the sites of the No. 11 and No. 12 bridges. The bearing power at the sites of the
No. 11 and No. 12 bridges can be improved for the use of spread foundations by
replacing the existing soil for a depth of 2 m from the planned bottom position of
the box culvert with good soil.

Partial Repair of Existing Bridge No. 7

Among the existing bridges targeted for rehabilitation, the steel girder bridge No.
7 crosses the Obishule Irrigation Channel which was constructed in the period
from 1993 to 1994. Only this bridge among the 14 target bridges corresponds to
the design load of HK-80 (similar to TL-25 in Japan) applied to Category Il
roads. The external appearance of such main structural components as the main
girders, floor slabs and abutments is generally good without any serious damage.
Because of this, it has been decided that only repair work at the necessary places
will be conducted for this bridge.

Repair of the Expansion Joints

The existing expansion joints on both sides of the bridges are damaged. If such
damage is not addressed, it will
extend due to the live load of
vehicles, ultimately resulting in
the decline of the durability of
the bridge proper. Therefore, the
repair of these expansion joints is
included in the Project. The type

of expansion joints planned is the

use of load  support-type Fig. 2-7 State of Expansion Joints at
ready-made joints due to the ease Existing Bridge No. 7

of their procurement from a third country and their compatibility with the design
future traffic volume.

Repair of the Bridge Deck Pavement

The existing bridge deck pavement has become uneven, disrupting the smooth
travelling of vehicles. This undulating surface prompts handling mistakes by
drivers and poses a risk of causing serious traffic accidents at the bridge. To
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9)

rectify the situation, repair of the bridge deck pavement is planned under the

Project. Given the fact that the existing bridge deck pavement has already been

overlaid, removal of the existing pavement prior to applying a new pavement is

planned.

Repainting of the Abutments of the Old Bridge

Due to the following reasons, it has been decided that the scope of the Project

will not include repainting of the steel of the super-structure, such as the main

girders, or removal of the left-over abutments of the old bridge.

Repainting

Although existing Bridge
No. 7 is more than 10 years
old, no rusting of the steel
of the super-structure, such
as the main girders, is

observed because of the

anti-rusting coating applied

Fig. 2-8 State of Painting of the Super
-Structure of Existing Bridge No. 7

at the time of construction.
As the flange ends of the
main girder and other places susceptible to rusting due to the likelihood of a
thinner coating appear to be fine, it appears that the super-structure does not
have any problem areas requiring repainting. Given the fact that the project
area is generally dry, it is unlikely that rust will suddenly appear in the
coming years. For this reason, the repainting of this bridge is judged not to
be an urgent requirement and is not included in the scope of the Project.

Removal of Old Abutments

There are left-over abutments of the old bridge near the abutments of Bridge
No. 7. These old abutments are pile bent abutments using steel piles and are
not causing any blockage of the irrigation channel. According to the
agreement signed in 1994 for the construction of the present bridge, the
removal of the old abutments was the responsibility of the contractor. This
discovery by the joint survey with the engineer entrusted by the MOTC
means that the contractor for the old bridge has failed to fulfil its
responsibility. Given this situation, it has been decided that the removal of
the old abutments is not included in the scope of the Project.
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Fig. 2-9

h)

a)

State of the Abutments of Fig. 2-10  State of the Abutments of
Existing Bridge No. 7 Existing Bridge No. 7

Planned Removal of Existing Bridge No. 13

Existing Bridge No. 13 is a triple ?‘1 ‘?}% P | :‘:’d

span continuous steel girder :
- 0

bridge constructed in the 1960’s.

The reference materials for the
design discharge of the irrigation
channel over which this bridge is
situated confirm that the channel
is no longer functioning. A field = - :

survey of the area found that o )
Fig. 2-11 Existing Water Main (21,000 mm)

houses are built in the upstream under Existing Bridge No. 13

area where the channel has been

filled in, indicating the complete discontinuation of this channel. For this reason,
replacement of the existing bridge to maintain the channel function is judged to
be unnecessary and the removal of the bridge and filling in of the channel to the
design road level is planned under the Project. The 1.0 m diameter water main
laid immediately below the existing bridge and across the road will be relocated
at the expense of the Tajikistan side.

® Design of Box Culverts

Design Width of Box Culverts

The design width of a box culvert is based on the standard width of the road.
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Proosed Road

Invert Leve <V
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SECTION A-A ' SECTION B-B

Invert Level

b)

Fig. 2-12 Cross-Section of Main Structure (Box Culvert)

Design Conditions

Applicable Standards

The design of a box culvert complies with the Japanese Specifications for
Highway Bridges.

Design Load

i. Live Load

The design live load to be used is the design load TL25 of Japan. When
expressed in terms of a concrete vehicle, this live load allows the travelling
of a dump truck with a total weight of 25 tons, a maximum axle load of 20
tons and a wheel load of 10 tons. The standard strength used for the design
of the reinforcing bars and concrete based on such a live load is given below.

Reinforcing bar : SD295 (yield point: 295 N/mm?)
Concrete . ock = 24 N/mm?
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ii. Seismic Load

The earthquakes observed in the area along the target road are relatively
small and the Construction Standards for Earthquake Zones (1982 Edition)
of the former Soviet period classify the project area as being in the zone
requiring the least consideration of earthquakes among three earthquake
zones. Accordingly, the horizontal seismic coefficient is usually considered
for the design of the sub-structure and foundations of a bridge even in a zone
where the least consideration of earthquakes is required. In the case of a box
culvert, however, as there is no distinction between the super-structure and
the sub-structure because of its integral structure, no special consideration is
given to earthquakes following the general design procedure.

Auxiliary Road Facilities

a)

b)

Gabions

The employment of gabions in suitable places is planned to prevent scouring of
the box culvert and of the inlet and outlet of the cross-drainage structures.

Cross-Drainage Structures

In regard to the rehabilitation of the cross-drainage structures, it is planned to
re-use the existing structures. Cross-drainage structures have been found at 77
sites along the target road for the purpose of irrigation water or water drainage
from the road surface. Even though no serious damage, such as the collapse of a
structure, has been observed, many of these structures are not properly
functioning because of deposited mud and/or the propagation of plants. As a
result, standing water occurs near the drainage culvert, weakening the filled up
ground and sub-grade of the road. The target road has roadside gutters to drain
water from the road surface and/or to act as an irrigation channel along some 67%
of the entire route. Many of these dug gutters are failing to perform a good
drainage function due to deposited mud and/or the propagation of plants. The
long-lasting standing water in these gutters is believed to be one cause of the
weakening of the filled up ground and sub-grade of the road. As the maintenance,
including cleaning, of the existing cross-drainage structures is very important, it
is recommended that maintenance be conducted at the expense of the Tajikistan
side. Examination of the alignment of these structures has found an insufficient
installation length in some places and it has been decided to extend the existing
structure at such places. As part of the intended extension work, suitable inlet and
outlet locations and structures for the extended part have been examined and
designed accordingly.
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Inlet of a cross-drainage pipe flooded with Inlet of a cross-drainage pipe filled with

d)

)

drained irrigation water near the sediment near the distance mark of
distance mark of 31 + 000 km 30 + 000 km

Fig. 2-13 Situation of Cross-Drainage Structures

Guard Posts

The introduction of guard posts is planned at curved road sections and near major
structures where found to be necessary to urge drivers to maintain safe and
smooth driving.

Maintenance Posts for Cross-Drainage Structures

As the proper management of water drainage at the roadsides is closely linked to
the long serviceability of the target road, it has been decided to introduce one
concrete post each (the structure of which is the same as that of a guard post) for
the smooth maintenance of the cross-drainage structures on both sides of a
cross-drainage structure.

Distance (km) Posts

Distance (km) posts will have a structure whereby the distance from the starting
and ending points can be independently indicated so that such distance can be
checked from either direction of the traffic flow. These posts will be installed
every 1 km.

Retaining Walls

A masonry retaining wall is planned where judged to be necessary for the purpose
of securing the banked soil at the side of a culvert and at the inlet and outlet
sections of cross-drainage structures.
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b) Road Markings

The centre line as well as edge lines of the road are planned in accordance with
the standard specifications in Tajikistan as in the case of Dusti-Nizhniy Pyandzh
Road. At each of the planned intersection sites, zebra crossing road markings are
planned to indicate pedestrian crossings.

@ Branch Roads and Others

Minor roads linked to the target road can be classified into those with an AC pavement
and others (road with a simple pavement or earth road). It is planned to apply an AC
pavement to the necessary sections of the roads which currently have an AC pavement
and a simple pavement (DBST) to other roads. As the entrances to petrol stations along
the route will be subject to a heavy load by large vehicles, the introduction of an upper
sub-grade and AC pavement is planned for the necessary areas. The access roads to
roadside houses along the route will be sloping and will have a simple pavement
(DBST) as in the case of the planned shoulders for the target road.

2.2.3 Basic Design Drawings
The principal basic design drawings based on the basic concept of the Project described above are
listed in Table 2-16. All of the related drawings are attached in the Appendix. The drawings for the

Project use Dusti as the starting point.

Table 2-16 List of the Principal Basic Design Drawings

Drawing No. Contents No. of Drawings
BD 1-12 Plan, Vertical Section and Standard Cross-Section of the Road 12

BD 13-20 Structural Drawings 8

BD 21 - 23 General Drawings of Box Culverts 3
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