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PREFACE

In compliance with the request of the Government of Bangladesh, the
Government of Japan decided to conduct a feasibility study of a bridge
construction across the Jamuna River, one of.the largest rivers in
Bangladesh running through the country about in the middle.

_ The Japan International Cooperation Agency took the role to carry
~out.the actual study on the project. In December 1973, the Agency des-
patched its first mission to Bangladesh for the preliminary study. During

the following period of three years, it has continued the significant
works to conduct the field surveys more than several times, as well as to
- do the"analysis; and planning works on the project on the other hand

- Glven full cooperation by the Government of Bangladesh, the field
surveys were conducted successfully, ensuing the presentation of the
“interim report to Bangladesh Govermnment in December, 1974; in which. four
locations. were studied and Sirajgani was selected to be.the most suitable
'bridge construction site. The Agency s efforts have been made yet to
scrutinize the selected site of Sirajganj, incorporating Japan s latest
technology.

At length all the survey works have been conpleted, and all the de;
tails were herewith compiled into this final report.

-1 am convinced that the report would make a contribution to the de-
velopment of bridge construction technique, when the project is sub-
stantiated someday in future. At the same time it is my sincere desire
that our technical cooperation could promote the mutual understanding
and friendship between us two countries

I would take this oppoutunity to express my. heartfelt gratitude to
all the staff who participated in this study, and also to all the_
,Bangladesh authorities concerned

Shinsaku Hogen
' President R : -
Japan International Cooperation Agency -
:Tokyo, Japan .

August 1976




. LETTER OF TRANSMITTAL ' - .

Mr.’ Shinsaku Hogen
 President

. Japan International Cooperation Agency
Tokyo, Japan

Dear Sir:

"I am pleased:tovsubmityto‘youﬁthe Final Report of the feasibility
study of the Jamuna River Bridge COnstruction Project of the People s
Republic of Bangladesh o

The Report was prepared by the Japanese Study Team spending three
years and consists of eight volumes as mentioned below according to the
subjects of the study -

Volume =~ I . Summary and Conclusions
‘Volume - 1. . River Control . '

Volume III - -Bridge

Volume IV~ Railway Links

Volume V. Road Links
- Volume VI ' Geology and Stone Material
_Volume VII : Traffic and Economic Benefits

Volume  VIII © " Qverall Construction Plan and
: ' Economic Evaluation :

The Team made the studies including data collection and surveying
in Bangladesh during intermittent stays. there in the period from August
1973 to August 1875 according to the purpose of each study in cooper-
ation with the counterpart team which was organized by the Government
. of Bangladesh

During the field studies, several meetings were ‘held in Dacca, for _
discussions between the Study Team and the counterparts. Further studies-_
were made in Japan on the analysis of the collected data, the planning of
the project and the evaluation of its feasibility, while the Supervisory
- Commlttee meetings were called several times by the Japan International
Cooperation Agency for the discussion on the planning of the project.

.. .. Prior to the finalization of the Report, the meetings were held in
‘Dacca on May 27th and 3lst, 1976 for the discussion on the details of

. the draft report. between the delegations of Japan and Bangladesh. The
. ‘Report was completed taking into-consideration the conclusions in the
discussion meetings and finally agreed by the Supervisory Committee.



The Study Team wishes to convey its sincere appreciation to the
staffs of the Government of Bangladesh, the. Ambassador to Bangladesh
and his staffs, and the members of the Supervisory Committee of ‘the
Japan International Cooperation Agency for thelr kind cooperation and
support - throughout the Team' s study.

Yours faithfully,

o

August, 1976 - Dr. Shizuo Inose
S _ - : Leader in General L
‘The Japanese Feasibility Study -
' Team for the Jamuna River Bridge
Construction Project




' FEASIBILITY STUDY REPORT ON JAMUNA RIVER BRIDGE CONSTRUCTION PROJECT

‘VOLﬁﬁE I SUMMARY AND CONCLUSIONS
VOLWME 1T  RIVER CONTROL

VOLUME III ~ BRIDGE |

VOLUME IV - RATLWAY LINKS

VOLUME V. . ROAD LINKS

VOLUME VI~ GEOLOGY AND STONE MATERIAL
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- Volume 111

- ABBREVIATIONS, DEFINITIONS AND UNITS-

-Bangladeshﬂﬂ
Moc
R&H =
“BWDB. .
SOB . -

" JICA
OTCA - ...
Jamuna River

3Jamuna Bridge Progect
Jamuna_Bridge SRR

‘"The People 8" Republic of Bangladesh

..l*.”Ministry of Communications.. o IR RN
" Roads and Highways Directorate of the Ministry
";of Communications. SR :
'Bangladesh Water Development Board...
.ujSurvey of Bangladesh : :

~-:Japan International Cooperation Agency,
7f'Government of Japan.,u.

'-'Overseas Technical Cooperation Agency, Japan;f_

Former name of the JICA. i}

: The. Brahmaputra—Jamuna River.j

Jamuns River Bridge Construction Progect

Tentative name of the bridge in the present '

o project. FR

' Preliminary Study. Report.

Preliminary Report on the Jamuna River Bridgei.lt

it Construction Project prepared by the Pre-
':'1iminary Study. Team of the OTCA, Mar., 1973

Inception}Report SR

: InterimfReport\

.ei(written in Japanese) _ - _

ﬂInception Report on: Feasibility Study of Jamuna-f:"

. River Bridge Construction Project Submitted L
by the OTCA. o -

3 Interim Report .on Feasibility Study of Jamuna

River Bridge Construction Pro;ect Submitted

by the JECA.

- Feasibility Report_
;Volume 1 '

'Feasibility Report"’
Volume TL- L

'-_Feasibility Report_P

Feasibility Study Report on Jamuna River Bridge:;-'
-Construction Project Volume L, Summary and-
':,LConclusions.gr_.": San T .
:FEasibility Study Report on Jamuna River Bridgef; L
o p Construction Project, Volume II River Control.
y.“Feasibility Study Report on Jamuna River Bridgeﬂf
deZConstruction Project Volume III Bridge.fﬂf o




::Feasibility Report ‘ft. fFeasibility Study Report on Jamuna River Bridge;.'
:;Volume Wwe _P.? Constiuction Project, Volume IV,_Railway links.'
-a:_Feasibility Report- . VFeasibility Study Report on Jamuna River Bridgei"
lVolume v Sl | : tConstruction Project, Volume V Road links.r-a‘
beeasibility Report ?.““nﬂ Feasibility Study Report on Jamuna River Bridgel”
' HVolume VI Bl = EJConstruction Project, Volume VI Geology and’
e -.“,':_ “stone material..a,u:l o Z - .
S Feasibility Reportsp‘ gﬂ»,Feaaibility Study Report on. Jamuna River Bridgelﬁ
'lVolume VIt | :_Construction Project, Volume VII Traffic and .
. : 7. economic benefits.:. EREEEE
.lFeasibility Report[_n“.f[uFeasibility Study Report on Jamuna River Bridge_
:“Volume VIII ' - Construction Project, Volume VIIL, Overall ‘
. -13construction plan and- economic.evaluation.
~Main construction works -ConStruction worka.couprizing Jamuna Bridge,-
l . 'f.‘.': 3 ,."'_'nriver control, ‘railway . links and road links.~:
'iBridée'aPPtoaehrfwxjin:V:Railway and/or road between an abutment of - the .
L .-Pt,bridge and ‘a point at which it almost descends
to. the normal formation- 5 100 m reSpectively
. - T .:from the abutments..- _ ' o
'Railwayllintligr 3).@;* VfRailway between the-end of the approach and a.':--“-=
‘ l“_j_ ‘._’ _ ."”'.{q;iconnection'point on:the exiating railway.‘“.
" 'Road 1ink: f'rgi"_aiff_tffRoad”betweenftbe;end;of_thetapproach_and‘alVf
‘ i.':' ' .r': o l";'connectionfpointfonrtﬁe;exiatiné road}:_ N
.'eGuide bank '; ,ff-%ﬂ{.Bankauiltiin_thefriver torguide stream.aﬁ“ﬁﬁ*w'
Cross dike i o Dike built in the river to check river flow
_ ; "_ V e :piand support the function of the ‘guide bank.
‘ Croseﬁdam_ :.ft}lffﬁfmﬁfﬂ:Embankment built acroas the river to! close.'
_'-WLﬂ_;*:‘VZ ;-5_3=ﬁﬁleffWater 1evel.=y:ﬁ
’1;RWL lif e f? :";:jtiﬂi.High water level
LWL ',f:Low water 1eve1 .
_ DHWL .. of;ei P":_dfpfunesign high water level o R
E Pwﬁ_:‘lV l_f: 3':';fptiVDatum of Public Works Department.fﬁﬁp:.
S QL e e i

' fGround 1eve1 5

;kilometer.~

gmeter.”,‘f




Clem o _l'jzg.f:g:éeﬁtimetéf;-f’i
Cem milimecer.¢:357zﬁi
”mi':"':,f7_ _P ._J't;ﬂnmile
. yd ::.: . yard :
£ fe ”.;7'*fﬂ_',f;y'féot;;ﬂ"jf
gm0 mehs
Cewb. oL cubfe.
S sqﬁare"

cac o e acre.,"”

efs o "V‘cubic foot per second.- L

t;'ton o 'f _ - . _ metric ton
N R pbﬁnd;;'
A. _ : ._ R _“ampere

volt

< .

o _”-:iﬁ' | _"f':- ate.
RV - ”:_:kilovolt
:-L'KW : :. ' . f.-_ _5 .'.'kilowatt- .
.‘.KVA-   } ' ,f  '7" -kilovolt~ampere..“.”'
B AT o _ }year.;:f ' e
B L AR
Ry hr " hour.

sysec o ok second.

C Llui = 5,280 £t =1.6093 km.

o 1lyd -.0.91a4_m, '
1°ft=0.3048 mi
inf%,z)$4_;¢: :~' R

Acf; 0.4046 ha =.0. ooaoas sq. km
‘sq ft -0. 0929 m2

cub ft =.0. 0283 cub m

:cft 0. 0283 “cub m/s

fin/mi 1/63 360

fft/mi;' 1[5,230
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“;CHAPTER 1

i ?,;ﬂﬁ INTRODUCTION

'-1 Objective of- the Study._i,'fﬂg

-,:':. R A

There are many engineering ways “to: cross the Jamuna River. One way
is ‘to cross: ‘the river by bridge, but another way is by ferry or tunnel
. and each way has merits and demerits.,n.- . _

But in the present study, the investigation was_ solely limited
' to crossing the Jamuna by’ bridge because’ the Government: of. Japan has
decided to conduct a feasibility- study for the! construction:of'a _
bridge across the Jamuna in ‘response to a request from the Government b
" of the People s Republic of Bangladesh. RS

: Accordingly, the objective of this study s to investigate the
”feasibility of crossing the Jamuna River by bridge. . :

. The territory of the People s Republic of Bangladesh (hereinafter”ﬂ
called Bangladesh) is " divided into four. parts by the Ganges River, the -
Brahmaputra River and ‘the” Megna River “The’ Ganges and the Brahmaputra'y--

.(Jamuna) rank among the largest rivers in the world : N

Of these four parts, the eastern part of the Jamuna River, includ-
_ing two large cities, Dacea ‘and Chittagong,'constitutes the most
important region in this country, while the northwestern: and scuth-
. western parts are separated from the central part by the two rivers
and are- still underdeveloped S _ : :

It ‘has been a strong desire of Bangladesh for years o connect
these parts with the central part by a: bridge.na.aeiuﬁ SR N

i Such a bridge would be very useful not only for the improvement .
of traffic conditions in these regions: but also. it would contribute to ’
: _the economic development of the country. _,;_..:_ o B I I

After the 1iberation, the Government of Bangladesh requested the
. Government: of* ‘Japan’to assist in ‘making a- necessary feasibility: study
for the construction of ‘a bridge. crossing the Jamuna River. : Taking -

- into consideration the importance of the. project; the Government of

Japan acceded to the. request and. decided ‘to- make: ‘the feasibility study’
_ . as a; part of its policy of technical cooperation ‘with. Bangladesh and. -
.. has entrusted the study to the Overseas: Technical: Cooperatiou Agency
oo (at present Japan International Cooperation Agency) '
R According to this trust of the Government, the Japan Inter- o
' }-national Cooperation ‘Agency. performed ‘the feasibility study for the _
-Jamuna River Bridge Construction Project.:- : ¥

'2 Conclusions and Recommendations.;u;

5

Our principal conclusions and recommendations are as: follows. AR




_'a. The construction of the Jamuna Bridge is possibly one’ of the most
important schemes in Bangladesh from the viewpoint of overland’ _
transport as well as national economy, because the bridge would -
link two’ halves of the country presently split by the Jamuma River;

b The following studies are included in this project'*

l"-‘GUide banks on both sides of the river f;_l-fi
: TTreatment of the Dhaleswari River
Main Bridge ' ’

_ f:Approach embankments on both sides of the river
" Railvay links on both sides of the. river .
“':Road links on both sides of the river

”'_iConstruction base e

Accordingly, construction and maintenance costs of the’ above-'
: mentioned works are, of course, included in the cost of the project._rz

c. The Japanese Preliminary Survey Team which was dispatched to
: njBangladesh in 1972 by the. Overseas Technical ‘Cooperation. Agency
“(at” Ppresent,” ‘the Japan International Cooperation Agency) proposed

':'jthe following four sites as suitable sites for the construction off'_ f'
the. Jamuna Bridge.,“" : _ »

";Downstream from Bahadurabad
';,ﬂNear Gabargaon B ' :: :
'f‘About 10 km downstream from Sirajganj
'About 20 km upstream from Aricha_f

‘ In the present feasibility study, the works were scheduled to be;Q
-divided into two stages. ; : S :

. In the first stage, the order of priority of the four proposed
_ sites was investigated ‘and ‘the most:suitable ‘site was ‘selected; in-
" the second stage, the study was narrowed down to’ the most suitable
_.site and:the. technical: feasibility of the: project was investigated. .
' More: detailed ‘study was: -performed. and also’ the. economic effect due to-“
-the construction of the bridge was evaluated s

'ad After the discussion with the Governmenthof Bangladesh authorities,g o
concerned -1t was ‘decided that the ‘order of’ priority should be
evaluated by the following three criteria. ! :

Stability of the river channel

The expected traffic volume through':he‘bridge after completion
The total cost of construction :

Lol The results of the study by the above-mentioned criteria are shown
in Table 1— S s . ;




- Based on these results,‘the Japanese side proposed that the z"
Sirajganj site is the most suitable one, and ‘the’ Bangladesh side
.completely agreed with the Japanese side on this proposal. aﬂﬂ_:;:"'

6. Main. technical matters which were determined by the second stage .
studies are as follows.‘ ' S . .

i River.f;.';;" :;

1. By means of armoured guide banks, it is surely expected that _
. the river's. course, would have to-be: made . :to’pass:. through 8 !:1 £
_stable channel 4 680 m wide at the Sirajganj site.51;e3 :

y ii;.The upper inlet channel of the Dhaleswari River was. closed from
i -the view; point of. river: control and- the ‘lower inlet. channel was -
- so.improved as  to. have the ‘same function as: both the upper and
- " lower - ones combined SOSUE L

iii;»Location and alignment of the guide banks and the Dhaleswari _
~ _new channel would be checked by ‘the hydraulic model .tests; and

.~ details of both’ the guide banks and' the new: channél- would be o

" ‘declded after taking the results of model tests into consider-

~ation. 'In this sense, the cost needed for the hydraulic model

- tests was. taken. into. account at- the stage of detailed design of
;:the project.‘ R S - :

Bridge. _ _ . L
The main scale of the bridge was determined as follows. |
" Total length B f4 747 5m- |
‘Type T = i Railway cum road bridge,

- Parallel chord three: equal spans
.:continuous_Warren truss with
cverticals,_each span length 175 m.\

‘Width -

‘- Railway portion_'f; _Single broad gage track (5'6")
Road portion ' .7 Two-lane carriageway 2. @ 11'7
Total width- E T 13.945 m
. Foundation __,:. : Reinforced concrete well with hollow
: S eircular eross ‘section. - o
- Outer diameter of well = 13 m e
‘length of well '_ S 7T m (mean)'_ '

f. According to the results ‘of the second stage study, it was judged -ﬁ
that the project is technically feasible.:tul -

'-_‘g The construction and maintenance costs of the progect were estimated

. as follows (Table 1-2 and Table 1-3)

As shown in these tables,

Total cost of cconstruction'db L E Coa
Foreign currency _;3 e A”US$2 697 959 x 103?'7"T
Domestic currency G:-::{: Tk 2 138 492 X 103';.




Total cost of maintenance fd3;{ N PRSI
o Foreign currency R, US$fﬁ;724,735@x-103;ﬂy
. Domestic curremey. . Tk 905,003 x 103 | .

-‘Note; ;' D A L
1. Construction costs were estimated based on the unit price in
_ ‘__July,_1975 R B ; ;; ROy SR
E ii._The contingency of the construction cost wag’ taken as 15% of
.- the whole cost.: L S t-«-‘, I
'iii;fMaintenance costs were estimated for- the pericd of 30 yesrs
¢ “‘after completion ‘of the construction works ‘based on the unit

o ﬁprice Anc July, 1975. " In this case, it was assumed that the -
- bridge will be opened 4n. 1990 ot R

' iu} The - contingency of the maintenance cost was taken as 52 of the g
- *whole cost. SOUREER 2 TR P : :
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-ﬂh The project has required a tremendous amount of. hard rock materials
~for the building of large scale bank protection words for a. rather

short period : : : R

- However, the greater part of the 1and in Bangladesh is covered

'-with ‘alluvial - deposits: ‘and young rock formations which can not supply

;hard rock materials.'- 32-" : : L .

In the northwestern part of the country, the Geological Survey _
“of Bangladesh ‘has proved: the existence of hard Archean rock * formations

"~ at a depth of about 150 .m from the earth's surface.: 1f this can be

" mined,. powerful sources- of supply of large size blocks of rock as

" well as excellent concrete aggregates would be! opened up.-. A feasibi—

- lity study is now being carried out. by the Government of Bangladesh
but development works are not yet in operation. e

‘In order: to save foreign currency, concrete blocks and soil—- '
_ cement blocks were- also investigated as an alternative to'stone. The.
‘former necessiates ‘a large quantity of cement and aggregate, and the

" latter has the defects of short durability and less specific weight.

ijsoon as possible before starting the project.

- Both methods are: technically unreliable and uneconomical compared
with using stone at the present stage. Therefore e decided to use
- stone in the present plan.i,, : : :

However, exploiting stone material or developing other methods
3_not necessitating stone material is recommendable in Bangladesh as’

i The estimation of . the benefits of the project was performed in :
. ‘two ways, 1. e.fthe estimation of direct benefit and of indirect
_ benefit. RO : _ AR

The direct benefit was estimated for . the passenger traffic and o
-~for the ‘goods’ traffic. The benefit for passenger. traffic -was: esti- "

. mated. ds a savings in transportation cost and savings in tranSportation-

" time and: benefit for goods traffic was estimated as a savings in trans--
portation cost. AT B _ ST .

First, the direct benefits in 1993 and 2020 were estimated and
o the annual benefits ‘from 1990 to 2020 were. calculated: by a simple L
method on the basis of the benefits in 1990 and 2020 :

S The indirect benefits are various, but in this study relatively
_obvious returns from the investment were quantitatively estimated

The indirect benefits to be taken into our esrimation were as
_ follows. g.v‘ e D : ;

Saving benefits due to ferry related facility,-,__ﬁ ;iﬂ’u' .
Utilization of .the bridge construction base camps, v

Salvage values for equipment and materials.‘w

. Annual total costs and benefits from 1977 to 2020 were shown in
f-Table 1—& - S _ - . E :




-:TEble 1;21506ﬁetructicnfqure{ferrfhesPrqject ‘

Construction Costs.

" Item o

D,C.e F.CF e Urotall L

S(103TKR) i-(1o3$) .;'-;i,(103$)

'Consfructibn‘sgseg;f:;; 500,523 149,840 - 188,342 -

Main Works :‘-_ el ST
: Substructures o .f --3156,996_ - '-107,609'._ _
"5Superstructures f;fénxj ryr109,058.'1'rl‘194,965-:eie«5ﬂif
'Bridge Approaches 7'3’;' ;f‘69;349= 3 1“20!874x' .
Guide Banks o ‘::t ~_269;744 P _-71,950:
' Dhaleswari New Channel' S 3,900c' ) B 5,14é'..
‘Railvay Links . 363,491 - 18,206
‘Road Links . . 53,879 - 2,137 -
.Miécellénéous-'i7”fi"_11 51,321 21,049

Sub-total - 1,077,732 . 442,021 524,923

‘Land Acquisition S0 106,583 . ——— " 8,199
| Adominis;ration '_' . 174,720 . 15,060 . 28,500

Contingeccy:- _ o . f278,934cﬁ- . ‘91,058'-rw“ ‘112,494

_ Grand total . . .'”2,1i85492 | _;5‘697;959.fa - i862;45814 o

Notes D C. is domestic currency and F C. is foreign currency.




- Table -1-3

.Maintenance Costs - = 17

L. Bridge end viver conexol

A

"'V"ND.c:__;}'”

" 2. Railway links =
| ' p.c. i
F‘c.
3. Road links -
| p.c.
CF.C.
'.4. Coﬁtinééﬁéy._
D.C.
.F-C.'..
-; TOtal cdsf S
S

Tis 15,757 >

0Tk 300,720

-' 'Ik' 905,003

Ik 43,095

s 1,178 x

;103

203

1037

103

103

1103



Table 1-4 Economic Costs and Benefits :'”ﬂ :

Costs

TConstruction Maintenance

risalvage S

3¥Q§f5ﬁf zTotél ;ci

.11 19875 1,541,629,
12 1988 - . 784,208 .

15 -19913=4-

20 19967

22 1998

12549001

©.31- 2007 -
.32 2008

34 +2010. 5
36 2012

382004
7, 42-2018"7

432019
‘4420200

1977 741
19784

1979 1
1980 "1,
1981 .2
1982
r:19841""
: 1985

10 1986_5 1 706, 435

@@qmmkunH

_f12 262, 784
1,706,435 o 1
1,541, 629! 399,672 399,672
“13. 1989
14;*1990ﬂ

638 274 . 4405005.;;M440 005 =

-~ 16 1992¢

S 1719931
18 1994
191995

211997 - - .

23 °1999:i:
24 2000 -

©26°2002 - o
27,2003 - '

- .28 2004

297 2005"
-30 12006 -

11,061,260 1,061,260
<2 15117,2705 ¢ i1, L

4+:1;071,110
711,184,280
©+15138,270
711,150, 890

332000 -

,184,280

?3.5 2011 138 270

37 2013

01,297,550
91,289,410
; 7+15258,570
°29,461 ¥1,4135,220
‘43 864 *14997180
: ,1‘;-920 520

7392015
‘40 2016
CU 412017

7;{ Total . ‘ij;saz;SJa

Economic ¢ éf‘

> 118.872
58, 721_'] 58_721"‘

145,535, 145,535

"-"l,137,39055_{

1,089,280
“r 993,420

1150,890. -
+13170,900 -
115,191,970 .-




j Using the above-mentioned costs and benefits,'the benefit—cost
: analysis was ‘performed.’ “The. discounted Tates- were: taken as. 12A
i 6%, 3% and ZA_respectively.mug

;Th',results of the analysis are shown in~ able 1-5}1'iﬁ this:
table ‘all costs and benefits were discounted back 01977 by the
respective rate,, Lo T . .

Table 1—5 Net Present Costs and Benefits

Discount Net Present Net Present Net Present Benefit-
R : Costs - Benefits “ Valdes - - .Cost
'f(million Tk) (million Tk) (million Tk) Ratio_j

_Internal o
‘Rate" of s

gm0

'g -6 117':: .0.24
-11,949 - - ©=5,318 - . 0.55
© 14,899 - ©=1,182° 0,92
' 16,118_- ' - 1,715::;-_ 1,11+

~=-'As shown in the above table, the: results of the economic analvsis F
indicate that the: discounted ‘benefit of the project is not sufficient
Tq:tO meet the discounted cost of! the project.hngg:

A Accordingly, at present one“cannot but judge that the project
,seems - to be: economically unfeasible so- far as”the above—mentioned
;ﬁ‘benefits are concerned SRR : : :

: . It may ‘be- necessary to postpone opening the bridge until Bang1a~f '
" desh: has attained greater economic development,: and the growth of - e
i traffic has became considerable enough to justify the bridge on a fully ;
*fpeconomic basis.f' . R S

As was mentioned previously, in the abov ._able, all economi

123

_f:costs -and benefits ‘were- calculated using the. shadow ‘rate of 1.75° times :;}
.. the official rate for the foreign exchange component. _'_3/.]; _'-?“**“7W

crlspet

L .,'However, according to information from the Planning Commission-

;;;of Bangladesh, the shadow:rate. for the foreign exchange component has: " v
" not ‘been used- by the Planning CommissiOn to: find out the economic: costs
;;Qand benefits.’ In: other swords, - the official rate has been applied to -
_"the foreign exchange component, - ‘In this- case, ‘the’ benefit—cost ratio
i 0E: the present project works: out- to be 0.33: in the ‘case of the dis—'

?Q‘counted rate - of 127, and’the‘internal ratecof return works out to -be:
'r;about 4 SA ' . ; STNEI

';tk"The Government of Bangladesh has a. plan o connect the eastern
‘. part of the: country with the, westernfpart by Gas/Oil pipe—line 5

a;ffacilities, their, nfluence on, the
L Ject, must, be furthe' studied



1 Most of the traffic across. the Jamuna River is now being dealt ;
g with by ferries sited at. three places on the river. l .

: But even now, : the capacity of the. ferries at each site is insuffi—ll
cient to deal with the corresponding traffic._f' L :

Moreover, in future, as it is expected that the traffic across - :

the Jamuna will increase with the: growth of. population: and’ the economic. -
Zdevelopment of Bangladesh an- increase in ferry: capacity is necessary .

-to’cope with''the growth in traffic across the Jamuna until the Jamuna '

§ Bridge is completed.. : vl AR AT : :

This study was. performed in conjuction with a policy of Japanese
‘ technical: cooperation with the People's Republic of. Bangladesh.
Hany experts and specialists spent three years on this study. f.

A The problems related to- this feasibility study were investigated
-_thoroughly in each section. Therefore; ‘we firmly believe the ‘results . L
‘of the. study will be fully available for its implementation when the f'

jhproject is started

=l:3 Acknowledgement..ni”*f‘""

_ Over three years ‘have passed since the JICA Study Team started
-studying the feasibility of the project in June, 1973, : S

_ We wish ‘to ‘thank the Ministry of Communication and other S
Zauthorities ‘concerned-.of the Bangladesh Government - for ' their ‘con— L
tinued cooperation and help in” this atudy during the past- three years.f”




, CHAPTER I

GENERAL FEATURES OF BANGLADESH

-l Outline of Geography.

._-1 1 Natural conditions_ﬂyg_‘"- Hei

Bangladesh lies roughly between 20 30' and 26°45' north latitude:g

'and 88° and 92°56' east longitude. - It has an area of 142,708 square: .
" kms (55,126 square miles) and has a population of 76, 000 thousand in .
.~ 1974 census., -It.is’ ‘one of ‘the. countries in the world that. shows the .
'highest figures in. density as well as a rate of growth in population."

it borders mostly on . the eastern frontier of India and only -

"south-eastern ‘part. borders on -the frontier of Burma. ' There are no

 large cities in the country except-Dacca,’ Chittagong and Khulna.-y-

. Therefore, it may be said -that the population is uniformly dis-- L
: tributed over the whole country. ' . R :

Administratively, the country is: divided into four divisions and,f
each division is divided into nineteen districts. ‘The districts are
" subdivided and. each subdivision ‘has several:thanas (police station)
;Altogether there are 60 subdivisions and 413 thanas. e e e

The most part of Bangladesh is composed; of alluvial plain but

'there are some terraces between the. Ganges: and Jamuna Rivers. and ‘the . ...

B Jamuna’ and the Meguna Rivers. Those terraces are,called_the_Balind‘ -
Terrace. _ P SCEMEE R

_ The capital city Dacca is situated on the most southern part of'
the eastern Balind Terrace. ' :

The mountains are . located in the south-eastern part of the.
country and called the Chittagong Hills. The Chittagong Hills_are
formed of the . Tertiary ' ' '

: ' The country is divided into four parts by the Ganges (lower down '
.~ 'known as the Padma), the Jamuna and the Megna Rivers.. The Rivers can.
jbe conveniently divided into following five streams. e

- The Ganges or’ Padma and its deltaic streams,
"b. The Megna and the Surma system, o
.e. The" Brahmaputra s affluents and channels,
d. The North.Bengal rivers,
. e, The rivers of the Chittagong Hill Tracts and the adjoining
: _-plains._‘- :

. In the monsoon season, the river. water coming from the enormous .
catchment ‘area outside ‘the country is. usually superposed ‘with-.the

:l-rain water fallen in the land of Bangladesh causing an extensive andfyigﬁ
' severe innundation which reportedly covers about 30 % of the’ land on

the average._ Especially, it is: reported ‘that in the monsoon season

‘”-_in 1974 about 50 % of land was innundated and the flood created an




Most of the cyclons which were born in the Bay of Bengal attack“y
‘the land of - Bangladesh _The coastal ‘area of the land are: swept over .
by ‘a huge tidal wave combined with the storm.u However, their courses;_ﬁiu I

they do not seem to affect much the north—western part of IBang.'Ladeah:-‘_'."'_3-{'-'w

RTINS The meteology in Bangladesh belongs to the;so—called tropical and\
there is a clear distinction of 'two seasons, dry and.wet.,. Annual: rain—
“fall in. Bangladesh ranges from 1, 520 mm (60 in) to 6,350 mm (250 in) :

“ and heavy in the northern. part and coastal zone and is relatively light
in the .area: of the Jamuna. : SO e : I :

Table 2-1 Administrative Division in Bangladesh

jf;Divisionyggu:fd " District ndjxﬁiﬂ;“’ff ::f:“-Shbdi?iéion3fébihana:'

22
o1z
21
A3 T
S R

-*‘Chittagongfgg Chittagong : o oy
SR “Chittagong Hill Traots e e
- Comilla, - LT

_'_Noakhali RO
,Sylhet R

7Dacca =Y
-~Faridpur

. Mymensing
'_fLTangail L

- s.\’ ,"‘ .4 o
i . Barisal =
=_Jeaaofe
\Khulna
Kushtie._
: Patuakhalig

" Rajshahi |

iDinajpur
-Pabna ..
hRajshahi o
- Rangpur’ < -

- '5E5i“f'd.”
SRS
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“ia UAs the basis of the: seasonal variation of the rainfalllone1year .fi
can be divided into following three seasons.J»1 A T e RO L

Monsoon or. rainy
Dry or Winter

. ' Such seasonal:fluctuation of rainfall which fits in well With the“ﬁ-
' low arable lands has direct relation to a, pondage for arable lands and'

3 cropping.

. The greater part of Bangladesh'attains to the maximum temperaturegi‘
-in April or in May -and the' maximum- of monthly mean temperature in .

- summer.season is about 91°F (33°C) January is "the coldest month over7
the area.: The mean minimum temperature ranges from 50°—55°F, and the

o mean winter maximum ranges from 75°—80 F.\ ' . oo ¥

. The monthly mean humidity excelds?807 in the'rainy season and
about 50 to 707 in the dry season. o : : S

uch_atomospheric conditions are dominant t_ a;i;@i@;éiﬁatﬁjgﬁpk,p

_ Bangladesh with an area of‘35 3 million acres (approximately 142 7-;‘g
thousand square kms) has a cultivated area of 22. 88 ‘million. acres - R

(approximately 64% ;of - the whole, area) and climate and soils are suitable;

for cropping throughout the year.r j B - R S »

cropping land averages 484 Therefore, almost all arable land is under :
utilization and enlargement of | cultivated land is very.. difficult From L

L Each district has a, high rate. of cultivated land and very littleiffﬁ .
o uncultivated land and seems to have utiliaed every possible area.;;b_pﬁfl

uAs for the rate of double cropping land “all.districts have:overhf;'
1202.5 Especially, Rangpur,hF idpur, C
figures.\f, A g

. In order to study the land.use by regions in . o
production and the nature, the country is. ‘to ‘be’, divided into areas byf”
Ca the natural demarcations, the Jamuna, theIGanges and Megna which -

Aas follows.f



v 1 2 1 South-west (Khulna Division with an area of 9 92 million acres)

eae This region is subject to large damage from high.tide by seasonal
.-cyclons. Especially, area along the Bay of Bengal which occuples . =
approximately 3.0 million acres can, in-the presence- of salt damage,:“"
" be utilized only around the beginning ‘of .the ‘monscon season’ ‘and L
'.subsequently & single rice cultivation is to be kept all the year round Lo

, The Coastal Embankment Project which lasted for 10 years has
Tprotected a cultivated land of 1.0 million’ acres,’ contributing to the -
increase of T. Aman production. The remaining cultivated lahd: that

" _has no_ embankment suffers from great damage fromvthe f1°°di“3 .N:Js'

l

-'f'In this region,,the prevention ‘of the water invatio from_ he"high
"tide is ‘more’ important than” that from heavy rainfall“and river: run—off”’
Portion of- Faridpur and Barisal are subJect ‘to_ heavy damage resulting

S from the overflow of the’ Arikalkhan, a branch' of the: Padma.. On the

o contrary, ‘the ’ districts ‘of Khulna and Jessore are subject to heavier .

fdamage from drought than floods. :

'_;1 2 2 South—east (Chittagong Division with an area of 7 84 milli:: acres?i

| " The. land of this region is‘subject to salt damage from high tide, o
although it is protected with partial embankments.‘ i .

_ The Megna and the Gumti bring flooding to- most part of Noakhali and o
the whole of Comilla, ‘and. ‘the’ Karnafuri’ ‘and ‘the’ ‘Sanga’ will affect many -
areas of Chittagong Hill Tracts.r Some areas of- Chittagong and Chittagong-
. Hi11 Tracts are provided with flood. protection works but these’area will:
‘have ‘a" trouble ;of drought. = Both.of these districts have good’ sandy 'soils -
~ - which differ from areas of the other regions and their yields'of cotton, '
'-: dry land rice "nd fruits ar ‘r'

. This region has the worst conditions for cropping in Bangladesh in o
terms of terrain, climate and river networks.; The main stream of the f‘

'{-"from both the Ganges and the Brahmaputra.




2 Outline of Economy
The economy of Bangladesh was: supported by the agriculture---or:l.ented‘.,'_’=
structure up.to. now:, .and-this. economic ;tendency . will continue:in the .. -
: dfuture, because the Firs -Five-Year Plan (1972/73-1977/78) estal:nil_ishesw-f'_=
its target of shares of agriculture.and’ manufacturing ;at'55.1% and 11, 2%
- of, Gross ‘National. Product respectively ‘at’.the end of plan period The . -

ﬂ-country is.not-in' the stage’ of heavyiindustryfbut”remainsain the stage :Q_f
o of pre—industrialization oh Y

The damage caused by the: liberation war _is’ very. large.u The produc— L
~;tion -0f each;industry is: recovering at high speed but generally,“: ERDS
industries have a; “low " rate- of operation IJThe FiveHYear-Plan .sets. the
{target amount ‘of . production, aiming at restoring to the prewar level
'.with no investment to new programms.' Con : :

. _Vind the reliable‘data concerning GNP or -
:_GDP which shows ‘a level ofgeconomic activities; of the country '

The estimate of the Planning:Commission,-Government of Bangladesh
,’has shown .that GDP. in' 11969/70 was :Taka31.4 billion. (approximately RN
. US$. 4.3 billion at 1969/70 price) and: its average annual rate ‘of. growth

; remained as: low as: 4 47:“ Due to: the big blow of - the . War. in 1972/73 o
. GDP- dropped by 10% of th 69/70 \

Cto its -prevar level. S

S -chIn'Nov:, 1973, the planning_Commission,of the Government of Bangla—:'
:”desh established the First—Five-Year Plan.r The Plan period is 1973-78

. .}In order to reduce poverty, to increase al employment

'”ﬂ=joppotunities and to. ‘accelerate: the rate ‘of growth of. the ‘
“national income, as well as- effective and . pricing policies P

for dits. equitable distribution.;e Vaviie

) _To continue'anducomplete the work of reconstruction, and
- to raise output in the major sectors of the economy,m_;
.particularly;in agriculture and_industry...s :

- To, strengthen the industrial framework at- the localff S
level in the form ot“viable development oriented 1oca1 ;



f-f.bTo increase per capita income at the modest rate of 2 SA #‘.“
- ,per annum. f. ‘ S ’ S AT

?fTo sécure the benefits from socialization enlarging the SR
"‘sphare of State’ participation gradually and reforming the?*“'
ginstitutional framework ‘of ‘the " economy according to’ the et
fpolitical and social change. T :

_; T reducefdependence on’ foreign aid through mobilization
4 of domestic Tesources. and the promotion of self—reliance.o

TS N

'“TTo achieve the expansion and diversification of exports SRR
‘and’ to expedite an: alternate ‘dmport ‘to’ get 'rid ‘of’ dependency?-}-
,’upon unreliable supply from foreign countries of, es ecially’
5'ffertilizer, cement, steel, etc.' :

~}:i;.To transform the institutional and technological base of

P agriculture 'with'a'view to attaining ‘sélf-sufficiéncy in.

‘- foodgrains; widening employment oppotunities ‘in" agriculture I
" and stemming”the flow of labor force to the citie3' o -

f:To build ‘up ‘an appropriate'institutional framework"for )
jﬁhpopulation planning, ‘thus’ to ‘reduce the ‘rate‘of: growth in’
'populdtion which threatens’the national economic develop—
-,w_f_ments from 3% at the present level down to 2 8%._

.:l_'k.TTo improve educatlonal hygienic, rural housing, Water supply
“ ‘*_facilities in order to improve quality of 1abour force.imu_:_

'l.‘To secure impartial allocation of income and employment

. oppotunities by a-suitable’ combination ‘of -projects‘and’!
'-;programms designed to harmonize the rEquirement of economic
' ‘o "*of spatial quality

“In- the First—Five-Year ‘Plan, the planned investment amounts to-

.',44 55 billion Taka and its financial sources’ “and 11,99 billion Taka tromir

_Jiiafter the war they ‘go* uip “to ag-high™
- Thig'comes - “from the ‘assumptién’ that’ ‘the' produc"o would;
'_3;ﬁthe year 1973/74

n'foreign aid (which amounts to 40.4% of..the total) - The domestic savings
 consist’'of the ‘surplus revenue, additional tax ‘and’ increase of Government
Lfand private savings.. " : e :

o Although slightly more emphasis on manufacturing ‘can’ be percieved
.- there: would . be.no. ‘big change in industrial structure'through the Plan :
'*as illustra”ed"in Table 2-3. ‘ :

L According to:the Pla , theannial- rate of ; “n- GDP is 5 5/ and
.;the rate’of . growth in per’ capita GDP”ZfSZ However,*these rates .are’ o
based on a. level in-a normal ‘year before the war;; To a level in’ 1972/73-"'

§"28.8% and *5.'7% respectively. R

the initial year ‘of the Plan



©° Unit: 10 million Taka .

'”Monetary ‘"7fN6h+ﬁdﬁé£éf§fV{‘f '
Expenditure .Expenditure_V. -

P Governmental
S (Investment)--
L (Non—investment)

Non_govemmental | S B e : ‘ S s . . -. e ;;_;_: : . R
(Investment) - :7;';_' 2 _ :“f‘tzgi) 5:]1'(§g§)Q'J,E~'

",ﬁ;455f. sg5

1(3,769) (585) .
(685);4_§: R

[

Total Expenditure
- (Investment) .~ .
‘v(Non—investment).

2, Domestic Savings 2 698

(Government Savings)
(Non—government savings and
Bank loans) :

u}ut

(l 618)

(1 080) eﬂtsss) .

' 3. Inflow of Foreign Capital l' Aet;;;, 1 799

Equivelent Domestic Resources

Source"The First-Five—Year Plan.
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> CHAPTER III

Introduction. _
N The Brahmaputr River:is:oneiof the_larges ivers in' the world. " It P
_”rises on:the ‘northern, slopes ofthe" HimalayansMountains*ianibet, travers-iwf-f
“4ng the: Himalayas in: the eastern part, flows through sthe:Assam’ Plain and
Z‘then enters into the 1and of Bangladesh : :

' =After joining with the tributaries Dharlatand Tista,fit floWs almost v
- toithe:south.: +It-is known': as the! Jamuna‘River ‘until its .confluence: tithi
. the. Ganges River near. Aricha. Then'iit: ‘changesi the ‘name.ito:"the Padma River
" and’ goes  down. to the: southeast. ‘about 100 km (63 miles) and after joining
the Meguna River near Chandpur, pours into the Bay.of: Bengal. O :

o ,“" wRTTEES &3 i

,_-'”u.The land of Bangladesh is divided b'othe.Jamuna River into the eastern
.. and the- western parts. ‘At present, there are no bridges across ‘the Jamuna -
_;fRiver._'All passengers ‘and- freight traffic across the’ Jamuna utilize” 3
,-'ferriea. .Thistakes a lot of time..: Absence of: bridge is one of'the major S
-[;-causes for hindering the development of Bangladesh.y : o " -

_ Therefore,wthe construction of- the Jamuna Bridge will be sure: not onlyf
”w,to promote growth of ‘east 'and: west communication but also to Dbe: useful for
"_the development of Bangladesh.L w mrlr BTN et e S :

R After the liberation in 1972 the Government of Bangladesh requested ‘.
L to the! Government 'of - Japan to:assist in making a feasibility ‘study for the hh~
”?construction of: bridge ‘over  the;Jamuna ‘River. :-The Government: of: Japanﬁus--f*-

. acceded’:to" the request: rand ‘has" entrusted the: ‘éxecution of  the: ‘s tudy:: ‘to:the -
~*Japan. International‘ ooperation Agency (hereinafter called the “JICAy former;pg

g Ethe OTCA) il ; : S

. In accordance with the acceptance of-the. Government ‘of "Japan,. the: JICATd
L~organized the: preliminary'survey-teamfheaded by Mr ~Ishio*Kawasaki sand: senttﬂ'n
‘;the team: to Bangladesh E o

R The preliminary 5 rvey eam’ visited Bangladesh from the ‘end’’ of November:ff
tﬂjto the. end of- December, 1972‘and carried out necessary studies relating to
.g['this Project . o S

. After homecoming,'the team'submitted a preliminary survey:report to L‘
[’the JICA. fIn this report the team proposad the following four sites for:”

.about 10km (6 miles) downstream of Sirajganj, and
about 20km (12 miles) upstream of ‘Aricha

Ll ‘L-And alsOathe;team reported that the necessary period~
”g‘;this feasibility.study'

_ for performing
s ‘expected. to be: about;three years.; :



Based on this report, the JICA decided to make a feasibility study

. of this. project from 1973 to.1976, . In May 1973, the JICA established the

N Bangladesh delegates. The  first meeting .was ‘held.at Tokyo under the

.. Jamuna River: Bridge Survey ‘0ffice at Dacca, Branch Office at Sirajganj
'_:'and nominated Mr. Junji Ebihara for the director of this office.. o

In June 1973 the JICA organized the Japanese Feasibility Study
Team for the. Jamuna River Bridge Construction Project and appointed
: Dr Shizuo ‘Inose to the leader in: general of “this. feasibility study team. ,
. In July 1973, ‘the Inception: Report Was presented by ‘the \JICA to .the™ ..
”‘wGovernment of Bangladesh.:In this Inception Report the work schedule of?'
the: study was - shown ‘as™ Table 3-1.;

E -As’ was shown in Table 3 1, the study was divided into two stages. o
‘The main purpose of. the1first ‘stage of .this study is to determine the -
~order: of.priority of the above-mentioned - four proposed‘sites taking ‘the :

'gjnext three criteria into consideration. T el Vi

_ stability of:the river channel RERE SE ‘ :
expected traffic volume through the bridge after completion,
e total cost of'construction.‘w:ﬁﬁ”: P

L The first stage of'this study was performed as: planned and the
- jconclusions were .drawn ‘from" the results of the study concerning the
. most suitable bridge site e TSR TE T AT ' b

_bg The most suitable bridge site among the four which were-prOposed by lf

: ~the Japanese 'gside: is the: Sirajganj site and- the ‘Bangladesh-side - agreed -

 to this. proposal. The deteiled description was ! dealt with in 14 of this;f}
report SR R . , St

RS uPrior to the detemination of the most suitable bridge site, two
z‘times meetings ‘were held between the Japanese delegates ‘and’ the::

' -;auspices: of the :JICA in Sept. ‘1974, -and- the second . meeting was: held a
" Dacca under. the’ auspices of the Government of Bangladesh -in Nov. 1974,
" Many problems related ,to this- ‘project were discussed between: the both’ S
*deelegates on 'the: basis of" the‘results of .the fizst stage. studies. “The ..
¢ results of:discussion of both' ‘meetings were not ‘only: taken into con=:'.":
3sideration for the determination of. the most suitable: bridge site but :
also for the subsequent studies '(Appendix II, Agreed Minutes at Dacca'fj
'ayHeeting for Jamuna Bridge Project Bangladesh)-

i '.In“Nov. 1974, the Interim Report was: submitted. to;the Government.tl:f.f
:"of Bangladesh by_the JICA.; S : B . O R

i cAs;it“was:determined that the Sirajganjssite-is ‘the: most~suitab1ei
. one, -the: following detailed studies ‘were, carried out: for: the. Sirajganj‘
-silte: from Dec. 1974 This is’ the second stagey £ the“study.-n‘s o

.‘a. Determination of the bridge axis
e b Surveying including the aer0photographin
.7 ei Geological study, . R
~.d).Study. for stone’ materials,

e ;:Study:for:river -control;:
”.ﬁf Study for bridge planning,

W
S R




A Table 31 0
';iIv wonx SCHEDULE S

__ in Bangladesh Second stage (Tentative) %ﬁ :l.n Bengladesh

"f”l First ta e _ R RN E T T L
RN s g E:::::j in Japan RS N R PRI SRR R PR __.FZZ:Z:U' in JaPan e

_ Plocal Year (Japan) 'fs@ws**pi;:iv-;;.lwaazfgrzr*rgqx.a;wﬁﬁiﬁ Tl e

- Item Clalals)o|n|olalE|m|a|m|afalals]|o|n|p|s{r|ulaimla|a]als|oln]p|ar|n|aluia|s|a]s o

TLSurveying . :*j=- f*;'.-;' MUY S Tl IS N B P B B JE S Y O O IR S O O Y (A S I Y Yt B e [ O I

S Cross-sectional surveying LT  ——— f:_fkﬁi B I I R R N T S |

Measurement of flow L f' Co e o T —f+--

Aerophotographing and mapping ' 5.Egaff"—f1i

1f]fGeological and quarry survey

 Boring - ST EEE R o R R B ._ _ | ||| ans . mm
Test of sampled soil ‘ ' ’ ' \ S Sl
: T

<o gl

Quarry

-;'.River planning S
Collection of. data

- _-._Geomorphologic Btudy S £ B + . -l | “E:: By SR . ‘ . -

Planning of river training works

. Planning of construction works N ol O R = — 1 1 I it T I I rﬁ-i?'”tﬁ;:;f'"*'-’"—ff-
IffTraffic survey - ST B _ N _ : ae |
Collection of data et '; S ' . : _ p— _ | — .

Study on economic activity R - o e e e

Study on transportation

l‘ Highway and railway planning o _ _ 11
: Collection of data G EEREE D e IR I T —

Study on ferries

Planning of access roads and railways
::u:Bridge planning : e L _ N
3 Collection of data L S R I _ _
?1anning of bridges _: S : ' o 1) N

). e B SN AN (RSO0 il v s ey IS

Planning of construction works

;ffBenefit-cost analysis .
" ,Estimation of benefits

Estimation of total cost'.i._-

"Q_ Benefit-cost_analysia

- pragr|fidall | Famal ||

. subjected to some change.




g. Study for road ‘and railway 1insk
“h. Economic and traffic study, .
1, Evaluacion of ‘the’ benefits,'b,;f°
i "Benefit and cost: analysis,

.'-[2 Organization of thefStudy Team.

R As was mentioned above, in June 1973 the JICA organized the .
-Japanese Feasibility Study Team for the “Jamuna River Bridge Construction S

o

_'Project.r The organization of the study team is es follows.:ﬁw- i

"——-Surveying Team

*ﬂGeological and Quarry
YSurvey Team RN

| Feasibilicy study Team ||

| The. J1CA

H%Leader Dr.;S Sato

Leader Mr. X.- Kikuchi e



_d”3 Surveying. fff

3. l. The first stage.

. The main purpose of ‘the first stage ‘of -this" work is'to ‘survey the_;-j_
:‘Jamuna River at flood. state and to obtain data: necessary: for’ designing Sl
: ‘the bridge and for planning of the river training works. bl :

ST ..f!.': i 1., s

P The Surveying works were carried out by twelve experts at each of.
. the: four proposed sites £rom! July to’ Nov. 1973.'% The surveying in- the ...
. rainy ‘séason was - performed- using: the: special surveying boathsent from S

. 'Osaka, Japan. The surveying Works are as’ follows. R : S

SRR W5 Cross-sectional surveying of the rive_ s
71 cross. sections were surveyed at the four sites
. and supplementary soundings were '’ carried out at i

'each of the four sites.,ﬁgna: R

ol fc’c"-.fl'_w'i,;.

b._Measurement of velocity and’direction’ ‘of flow.-,~
. " Horizontal ‘and vertical- distribution -of, velocity -
and its direction were measured at each of ‘the four_"
sites and these. measurements were ‘done at interval- AP
3_of 500m (0 8 miles) across the entire width of . the river.hyfa'.?'-*

» : The”results of the surveying wererused for, the first stage of”this
study 8 ~ . . _ T : SR ,

'Jté Geological Study. i

o s The geological.investigation party has made comparison of geological S
fﬁsituation .of s the  four proposed sites based on the. test drillings performed_fj
.;at.one:spot ‘at. ach of the four proposed sites to the depth of 90m (300 'Y
o to 120m (400 ) SN § Lo _ : S O ;

: B Base rocks consisting of: the Tertiary sedimentary rocks and other f;j.\;
- Pretertiaries, are remarkably.subsided in; the; land: of Bangladesh as a.

.result.of the. Himalayan orogenesis and those base rocks are located. very .
';Jdeep under the Quaternary deposit except in a part in. the eastern area’*_-f

, The Pleistocene deposit overlying ‘the’ above is’ extensively_eroded 2
}jaby river flows, in the period of late. Pleistocene regression and.is found -
cdn deeper portion more : than several tens ‘of meters ‘below: the ground sur—|,” -
,_.face at present,.except AniBalind. Hills" around Maduhpur ‘and other places. L
. Filling ‘above ‘ancient valleys of the gracial ages, the Alluvial eposit i
overs the greater part of the area.;.;- e . e 2 S

B h,In Fig.13—l, the Alz and its upper strata are Alluvial and the ; ST
gﬁ;underlying strata are Deluvial “The-'strata appropriate for the foundwix“u:J"
“.ation:of: heavy_ytructures in the - aspect of: bearing strength are’ found
“win’the lower 1luvium, and Deluvium Consequently,;the foundation in ;

""flood season' pt,taken into consideration.r Andathe upstream site




_ The Alluvium, mainly composed of fine to medium sand in the most,.g'f;f
B v';part, shows higher density An” deeper portion, grain size of ‘sand slso ;?? L
' i.-'inc eases with the d"pth but this“tendency is not very remarkable.;-"“

L ‘The Deluvium deposit,.composed of fine to medium sand alternated R
L-with .thin- gravel -layex-and-soft: shale}has’ high density -and-is: deemedmhwéga
_ “to’ have ‘sufficient, bearing strength. However, the' part. of fine to .. = -

'-.~medium sand is not so resistive against scouring due to its poor .

RS The following table shows‘th omparison of foundations.at the
o bridge sites made from the geological‘point of view.g'{jjj_u.

Table 3-2 Comparison of'Foundations at the Four Propos‘d_
: K Bridge Sites : S O S .

Depth of resistive
f stratum- agains :
scouring

.- Bridge flsl,j;,:Q*b,T*Depth of stratum with
“.site_]f-p Tj?'-}'j.ﬁ':N"Value moxe - than 100

‘ffiBahadurabad -fj"“7; :;; ’faggmf(léﬁi)r;;frj?li'
,f-Gabargaon H;'LV‘N:” =:¢560m7t197f)”' frfj:,iBIm (255')

. __:f'ﬂ=’;ﬂ : :”Z'j'ff”*";f-lﬁ‘?:V“’“‘ j."f‘[j-?gravel bEdﬁ
- ‘Nagarbari .~ ;_Lﬁiif-ffasm-(zzg')n,a o 8sme (279"
L L T e T e T Z:gravel ‘bed

g Comparing in the aspect of bearing strength and" scouring a shownf;,,m
- ~+in"'the -above ‘table, it is noted’ that the ‘Sirajganj-and Gabargaon sites{r_‘
... are more favorable than the other two sites.: Comparing the: Sirajganj e
. site with Gabargaon site, the Sirajganj site will be more: preferable O
.. 1f the gravel bed at 73m in. depth has enough continuing and has resis
ST tivity against scouring R i kK

e ‘The. standard penetration test and 1atera1 1oad test were alrJ
Ll -executed using the bore hole. -

N The physical and mechanical tests for collected samples were al
g‘executed ‘132 ‘disturbed: samples and 14 undisturbed samples were L
B collected and tested

The results of these tests were used for this study
'”'“5'5 Study for Stone Materials.'f”-ﬁ"

o The Jamuna River Bridge Construction Project nclude
Uin its special condition and circumstance.
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- sources. in domestin 1ocalities have been throughly surveyed To survey

"-'the rock materials of - the neiboring .countriesy; quarry.study team: wished ;

. to, visit ‘the north—western Assam State of. India.: It 1s- reported that
_*there are over: 200 ‘quarries. operated now in this region. ‘LY possible, _
. We want to check for the. existence of’ preferable quarries in. this region
"in order to obtain a large volume of stone by a moderate prioe.

_ But ‘the " security condition is not allowed to make such reconnai~
‘ jksance survey. gj“;rnﬂ'_,~ PR ;., L ':;'ﬁ; &_w~1‘V__f

Possible quarrry sources in the territory of Bangladesh can bef
‘divided into following three areas.V" S ,

7:_""._.:a. North-eastern border area presented by Bhologanj area. pele
“:b;.North—western corner district, named Dinajpur-Rangpur,, Jm i

v and '

':c.'Under ground source . in the oentral Rajshahi Division, Lo

consist of Pre-tertiary rock formation in 200m (650') e

.:to 500m (1640 ) deep.~ 5 , (o

_ Bholaganj areas, located at the northern frontier north-east of
Sylhet, is overwhelmingly powerful ‘suppliers: for gravels. A1l needs ;
for concrete aggregates. during bridge. construction can be expected s,f
_exploitable ‘reserves are estimated at around five: million cubic meters._*

 But. another million of cubic meters of boulder materials ‘required to -

~ the, bank protection works for river training can not be supplied from iiﬁf'r'

: At the west of Bogra, the Geological Survey of Bangladesh and
- Mining Authority have found underground Pretertiary “rock formations: when
‘they were prospecting for liméstone for mining project but big scale daily _

B production such as several thousand cubic meters of- boulder from- :200m to:

: not yet started

“fatively inexpensive stone from this source- could be assured, the cost'of

i;‘SOOm below the surface is not economical. It is judged ‘that the" quarry. .
‘quoperation is not reliable for its demand of scale and- production cost..,

_ According to the comment of Mr. Mesbahuddin Amed, the Director
'7_Genera1 of the Geological Survey of" Bangladesh, ‘the source of stone_may
_be expected at the Madhyapara“ region - of the Dinajpur District.in’ the
 future. 'Here the. Geological Survey of Bangladesh has proved the. s
,existence of hard- Archaean-rock’ formation at the depth of- about 150m (500'
from the earth surface, - If this can: be’ mined inexhaustible source of -
;supply of excellent concrete aggregates ‘as: well as’ large size blocks of -
‘rock ‘would. be opened up. . Some . feasibility study of this project is: now
~-being executed by the Government of Bangladesh but development work is

| Such Stone should be suitable for pitching. If availability of,
3:onstruction could be: considerably reduced.” The development of quarry

_imnot. only- necessary for. this.: project but also is important to.the con
‘ ¢struction in gener liwithin the country:.,.

. Here we recommend that investigations of the feasibility and cost -
- .of extracting this stone on a large scale should be undertakenﬁas soon
.q;as possible.; ' SR . T e A s



6 Study for River Control

iiAt the first stage of the stud', we got to work to determineJthe
o most: suitable bridge:site’ from. the’ geomorphological and.river—fﬁwv-* Dl
’ morphological points of view. pThe results‘of ‘the study ‘are’ as follows.gf_,

~§ From the geomorphological point of view, the Sirajganj narrow is most -

“iguitable; among ‘the’ four, ‘the, Gabargaon site comes’ closely next ‘ther Baha—:.;___
- durabad site compares: unfavorable with the former.two and the Nagarbari SRS

: 5 site falls behind any of the others ‘ e : ST

?From the river-morphological point of: view, the Nagarbari site is
~the worst.one: .while:the other three:are almost equalijudging from" thevi -
fact ‘that - the variation of . the: displacement of bank-lines is almost: conﬂ-f_;}
_stant since’ nearly 1860, ‘but the ‘Gabargaon site is best and the: Baha-" = "0
_ durabad and" the Sirajganj ‘sites arefalmost equalﬁfrom ‘the: aspect of the e
: size of width between the banks.* :

Therefore, from the geomorphological and river-morphological points o
- of view,:there: is nothing tofchoose between the two sites, Sirajganj and
Gabargaon.-" g sl S T . : P

'f“i Regarding to. ‘the: method ‘of! river control, the armored guide bank and_:i
‘eross .dyke system was. introduced and the. following three 'types of: guide- -
bank ‘system were. considered at each of the four proposed sites._;g: S

_fTable 3-3. iWidth between a Pair of Guide Banks\équ

51tefg,]?f

B-type CoCetype T
 Bahadirabad e seds
“Gabargaonz ?4‘2'(2 6): ?5‘2'(3“2)?;'7

Sirajganjfﬂ

B N 5.6
Nagavbari

42,2, T
}_5 2 (3 2)”;-”5

ez e

s A large quantity of pitching stone: is'requested to protect the guideﬂ.f
banks from scouring but: it is-very: ‘difficult to- provide such a- large ‘
quantity of pitching stone in the territory of Bangladesh. : ,

,WOur representatives investigated the possibility of exploiting
. sources" of - low—cost stone not only in the territory of Bangladesh but
also in India*““'

On the other hand “in’ order to save’ the foreign currency element, RO,
concrete blocks ~and. soil cement . blocks ‘were ‘also investigated as. an

71 alternative materials for.. stone.;- . The : former ‘necessiates-a: large quantity

'j%_of cement and? aggregate, and’ the latter necessiates quite large 'sizelor- o

.. some: connecting device such: as steel'jacks because ofﬂshortage of durability

A and;less specific weight. I R

i . fBoth'the 'ethods are technically unreliable and'uneconomical compared R
' ,with the-method ofxstone at the present stage. Therefore .We’ decided to




f.use stone in the present plan.-

_ However,.it is strongly recommendable to: exploit stone material in -
:*the territory of Bangladesh 0L develop other methods not to mecessiate.:
- stone material before entering implementation of the project. nageqc?m:

e “The discharge 90 000m3/s (3 178 500 cfs) is ‘an: approximate value of
~ﬂbasic design discharge -of :the i Jamuna. ‘River.::This.valueiwas: estimated by
"taking 100—years flood discharge into consideration.: ol e

The minimum width of river which corresponds to the design discharge _
should be:decided prior to. the. .determination of the:total length-.of - .
bridge.p The detailed studies were performed on this aspect :and ; the con— :
:‘fclusion is as, fOllOWS.mﬁ i : : ERE R

o It is desired from the view point of the bridge work cost that_the_
-‘,total cost of river training and bridge’ construction -works. will be S
; minimized depending upon river width to be spanned.»-'r' sk
However, when we. consider river training, especially the future hd.h
- maintenance of ‘the’ river and: the’ future plans. which: may. occur. dangling

- .. about. the river, a river width of the order of 4, 000m (13 120') is

ﬁqrequired as:the, minimum._ However the width be narrowed it should not
-be: made less than about 4 ODUm.=ww Ll e e ek

[ISOT IR,

hs

According to the above eonclusion, type-A should be disregarded

'--but in order to_compare the costs: of - construction of :both' river : train-'

~.-1ing works and- bridge building, type—A was taken into consideration
"ﬂtentatively.;-:;_ : : ‘{.1

_ At each of the proposed sites, about 5, 000 thousand cubic meters of
pitching stone was’ ‘requested in” the case’ of type-A to’ protect the" guide =
banks. and cross:dykes from scouring and also;deep scouring around:piers :'7
“will'be expected According to ouricost: estimate, the.bridge work costs
- of this type’ are always found to be more expensive than the other two'
.:types.j',];ﬂ;_, BN : : :

:\:!J‘=

_ At each of the proposed sites, about 3 000 thousand m3 of pitching o
'stone was’ needed in the ‘case of. type—B and’ the estimated scouring depth

'ﬂharound piers is- far .less . than in:the case of: type-A. :And-as: was 1.

t:foundation, a/necessary:diameter:of;each .well-is. estimated to:

H mentioned above, the total bridge work cost is: 1ess than in the caseof
‘_type—A sl dr o et ; T L R i

N At each of the proposed sites, about 2 500 thousand m3 of pitchingr
'Qstone was.needed in the:case of : type-C! ‘and: the: rivert. channels expected
~-.to be more stable ‘than in the ‘case of ‘type-B: ‘but. this type: needs?longer"1
w=bridge than in: the case of type—B and th 'total ‘bridge work'cost'is‘ AT
f.higher than in the case: of type-B i

The estimation £

:fpimportant problem ;inthe: present study.ﬁﬁlf we adopt a: wel 'type

4d'order of 12m and itsfnecessary 1ength”isito"be-about 70m (230‘

the scouring depth tiplers:. islestimated toibed aboutb"

pIn this case el
% s;the water depth Some-piersiwhich ar ccnstructed- e

Bitimes as deep




::;in the thalweg mustjbe protected by foot protection work to keep the ﬁvﬁr;'*:**
- necesaary depth of. embedment. A ‘ . . v

‘*:scouring depth will be less than the above
. 10m (33') in thia ‘case.

St - L
undesirable” ‘to’ have a second and/or subsidiary bridge in‘the approach;bank;.x. .

o becanse for reasons’ concerned with river: control. ' The left approach bank
“to a bridge would necessarily close this; channel. ' The Dhaleswari River
would have to be’ provided with“an’ inlet ‘channel’ downstream of ‘the bridge
iwf@d from the Jamuna and this would have to. be kept open for navigation. ‘iv

. _ Above consideration was- reached a: complete agreement between both
;d'the Japanese and :the Bangladesh delegates at the Dacca Meeting ‘

- the Agreed Minutes at Dacca Meeting forf amuna Bridgen'p
3Project, Bangladesh that the upper. inlet channel of the Dhaleswari ‘River -
._:shall be closed. by the bridge approach and the lower inlet: channel shall S
_ be so improved as to have the’ same function as bothkthe upper one and ';fﬁ}f

”7 Study for Bridge Planning. ;J*"

The planning of the Jamuna Bridge must be made on the basis of:river

training works and it is requested that the “total’ bridge work cost (COStS-:..

“of the both river. training and bridge construction) must be reduced '
as much as possible.- PR

7 1. Provosals for the kin_ds of. bridge. e

o '_:Thejfollowing kinds of bridge can:be'considered;from‘th
'transport system in Bangladesh P G :

railway transport,

e _the railwa tran port occupies'a grete part of'overland
.transport An® ‘Bangladesh. It 'can be’ said that" ‘railway: transport ‘plays’

‘- the most important role in the- overland transport: socially dnd economic—55flzfﬂd
“‘ally.; Therefore, when the bridge across the Jamuna River will be planned'bj=

.l'itiisﬂclear;t
~iBut according

_transport is®
f'froad ferry
'j,natural th:




at_TokyL Heeting.,_““. ;

7 2 Total 1ength of bridge_

o : The total'length of bridge (distan between both!front surfaces:fl“‘
of the parapet wall of abutment) is determined by the_width b tween a
pair ‘of guide banks. - e

6y the'length of_bridge over. 43000 m wes”needed_h
at. each of the" proposed “sites. in view o _river training Therefore;'the :
case .of’ type-A was" disregarded, the case” of: type-B and’ type-C were: taken _
Anto consideration and: these. two cases were investigated from the: techni—
j cal and economical points of view. According to the, results of the

study, it is clarified that the case of type—B is always found to be
: f -

desirable to take a width larger than ‘the present state, or 1 is“undesir—
able to: narrow the present one in view of future possible increase of ST
discharge ‘which’ will” generally take ' plac '
‘ forward. and considering future river plans -as well as future’ possible g

o change in river bed and ‘other regime. - Conforming tOHSuch'consideration,-3:7“
. there are another.- way to span the river. without t




; Considering the results of'the'economic and, raffic study“of;our
T;team and refering to. the Report of- the Bangladesh Transport Survey, the
) rfolIQWing two cases were studied for the ‘railwa '

*Four-lane carriageway of total width 48"

v g here we' proposed the

- effective width of the bridge required for single broad ‘gage track’ and
-j;two~1ane carriageway of total width 24", because: 1t 'is presumed:that the-
- traffic: capacity of this width will meet the'demand of overland’ traffic
}7volume in, Bangladesh to'be;expected for-the"distant'future.”

Above proposal was accepted by the Bangladesh'delegates at Dacca L
._:Meeting for Jamuna’ Bridge Project: (Agreed Minutes at. Dacca Meeting for R
'KJamuna Bridge Project Bangladesh. A-2 and D-l) “ '

‘ : Hence,’this“effective width of bridge was solely adopted fo_';
_;subsequent study.. T o s : . ‘”

"ﬁ7 4 Design Provisions.-‘_urh:;

After the discussion between the Japanese delegates and the 'g'k“aﬁf*

'Bangladesh delegates, it was: decided that the following specifications ‘
. d'for the approximate design of: the Jamuna Rive Bridge.“

'iPakistan Railways (Schedule of: Dimensions 5'6") with the exception S
:of wind velocity, range of temperature change and acceleration of

?ditions in Bangladesh into consideration., Refering to"the meteof-._“f
“rological ‘data’ of_Bangladesh we assumed these items as’ follows.;‘*f'h

LStandard Specifications ‘for; Highway Bridge adopted by AASHOIand




: for railway portion was specified by the‘Pakistan Railways
Tf(Schedule of Dimensions 5'6");”“" 2 ;

. -The Minimum navigation clearance to be used for design was speei—
- fled by the BIWTA as follows.milAj; : — :

Minimum horizontal clearance f' 250 ft (76m)

Minimum vertical clearnce

above DHWL 40 ft (12m)> Hesand

'“:Mde Steel structure

- fAll steel structures were designed by the Standard Specifications
-~ o1 for, Highway Bridges: adopted by . the.Japan . Road Association .eXcept:
".1~railway floor system.. The railway floor system was designed by .
- r'the Standard Specifications: for. Railway Bridges adopted by the R

1--":"..Japan Societygof Civil Engineers.- ; " T

O

':‘All steel materials to be used for design was specified by the" o
.'Japan Industrial Standard (JIS) SR

V f;;Concrete structure

iilAll concrete structures were designed by the Standard Specifi-l-ff'
,.;,cations for, Reinforced. Concrete adopted by the Japan Society of -
' ,.Civil Engineers.,_‘;_ S : : C e

'h7'5 Bridge Superstructures;:

7. 5. 1 Choice of materials of the' bridge. RSN ]

. It is clear that the total length of bridge is determined by the
- width of waterway between the left and the right guide banks.l ‘

¥ Each clear Span of bridge_will be determined by the horizontal
‘.:clearance of- navigation channel hich is-spe ifd d’by the BIWTA, that :
L ds: 250 ft.:f L L

RS

Considering the above conditions,wsteel?

 prestressed 'cih.s;éte_-'is S
recommended for the main structural materials iy ; R

g But for long bridge such. as Jamuna, ‘stee] pans are much 1ighter
_‘.and more easily erected ‘than concrete. spans, also .the’ :Lneatial forces’- .
_3induced by earthquake would be less for. steel spans than for- concrete .
- spans. Moreover, the steel spans can ‘be’ more quickly erected than the ,
.concrete spans. : v : . R

- Comparing merits and demerits of steel spans with those of concretes
- spans, we ‘concluded thdt the steel bridpe is® more suitable than - the
prestressed concrete bridge in the case of the JamunauBridge.

:7 5 2 Choice_of types and composition of span'



"h,river channel willbe . fluctuate ‘to” and fro An: the. xiver. course."

3__meters exists at, several tem meters below the. ground level at each of

requested that th _structuralftype of bridge“should be selected

: 1yThree;equal
Multi—equal
:7Multi-equal

_h_ The results of the study showeddthat three span continuous trussg
'-_eomposed of: 150m equal span- is. more=‘ '
:_at each of the four proposed sites

- 7.6. :_m’gge;;;s;ub_;‘t';ﬁc'gargf.' '

L ;-The Jamuna is'a braided river, so even if. the guide bank  system, is:
‘ applied for.river: training to fix. the river channel the deepest part of -
There L

- fore, it’ is; requested that the foundation of all piers should ha
: equal depth ‘ S S PRREEE , : .

According to the results of our test” drillings at the first stage g
of the _study, .we. found that the reliable layer of: thickness over: ten

-ffthe proposed sites.o It seems that_such a gravel 1ayer is. suitable-
~ +the-:supporting: 1ayer of bridge foundation. ... This means; that very eep
-;_;foundation will be needed for the every pier of; theibridge

In general bridge piers should be sunk enough to:stand by themr”‘:“
'-selves without any: protection around them.r In:our. case if the well - -
”-foundation will be: adopted,. the scouring depth at piers 1s. estimated tof -

.TZFbe about;1.8. timesras deep;as-. the water: depth and if the multi—pile
~type| of: foundation will:be, adopted “the scouring depth at piers is

-fﬁkassumed at about 10m.: The special considerations were. given to- the




-t

ineatial force induced by earthquake., According to thepresults of our

“‘studies, it was-clarified that. ‘the., multi—pile foundationasystem requires,*j}
_ large quantity of structural ‘steel and is: ‘more. expensive than the well" e

“type foundation. Therefore, this" type of foundation 'not‘adequate to
': the foundation -of; the"Jamuna Bridge. :

forced concrete well is suitable for th
Bridge._ﬁi;w- :

- section was adopted for well 4n” case ‘BF (double broad gage tracksfand
four-lane carriageway of total width 48') o '

ol ﬁThe"Jamuna has a* possibility of changing the direction of flow in
 the river channel between the both guide banks.’ ‘If-the direction" of =
flow” may be’” changed for ‘gome’ reason, 1t~ds- expected that: the: condition :
of’ 1oca1 ‘gscouring ‘around” piers ‘do"not* change when' the circular section SR
. will be adopted fox the section of well 3 S

TG

o The definite depth of embedment must be needed to maintain at ;.3%»?=.:;

xl stability against’ lateral forces. “But in the worst case, it is; presumed',i

that_the 1ocal scouring at piers ‘will exceed the 14mit,’ Ins such ‘a‘.case,

it d necessary ‘to- prevent the well® from’ scouring by the- foot protection

: works ‘to-secure’ the” required depth of . embedment. Moreover, the constant
inspection and’ maintenance of necessary depth of: embedment will, be

requested in future T TR L e

T s It is necessary to finish the well sinking work during the dry
" season’ from the vieWpoint of: execution._ Lf the’ field works»of well:
sinking will be prolongedf'ill the'rainy season, unforceable damages

for Wwell” sinking, taking”the working perio .and mechanical properties oféff'

o soil into consideration.,7Infthis]case, some device 'reducingfthe resis= .
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Rough estimation of construction cost was also investigated,

Above studies were peerformed by the aid of 1/50,000 topographic
maps of Bangladesh.

The summary of the results are as follows,
8.1, Bahadurabad route.

This route will be about 38km (23.7 miles) long, diversing from
Velupara Station on the existing Santahar-Bonarpara line (meter gage)
on the right side of the river. However, since the proposed link will
be a broad gage line, it will be necessary to lay a broad gage line
alongside of the existing meter gage line for about 62km (38.8 miles)
from Velupara Station down to Santahar Station which has the main
transshipment yard from meter to broad gage.

Furthermore, on the left side of the river, an improvement of the
existing line must be considered. The improvement work includes the
transition of the existing meter gage line to the broad gage line from
Durmat Station to Dacea Station.

Total length of transition work is about 124km (77 miles).
B.2. Gabargaon route.

This route will diverge from Bogra Station on the right bank,
terminating at Jafar Shafee on the existing Jamalpur-Jagannathganj line
(meter gage) on the left side, with the total track length of about 35km
(35 miles). In the similar fashion to the Bahadurabad route, it will
be necessary to construct a broad gage line alongside of the existing
meter gage line for approximately 40km (25 miles) between Bogra Station
and Santahar Station and also to provide the improvement work in a
similar fashion to the Bahadurabad route on the left side of the
river.

The total length of this improvement work is about 124km (77 miles)}.
8.3. Sirajganj route.

This route will diverge from Salop Station on the existing Sirajgan]
branch line (broad gage) on the right bank, crossing the Jamuna River
and pass through Tangail on the left bank. This route will run further
towards southeast via Mirzapur and Kaliakur connecting with the existing
meter gage line in the vicinity of Tungi.

For this plan, it will be necessary to build a main station in
Tangail and Azampur to the north of the new alrport complex between
Daceca and Tungi.

The total length of the new line will be about 1ll4km {71 miles).

8.4. Nagarbari route.

This route will diverge from Gooakhora Station on the existing
Sirajganj branch line (broad gapge} on the right bank, crossing the

- 43 -



* Jamuna River and other major rivers;_Baralfandﬁghalesnarigon_the;left RO

' ﬂfIn‘the similar fashion to Sirajganj route, this rou e willgterm1-~f.
-nate at: Azampur Station .on". the Dacca-Tungi line.- This route will be” -
"-_1ongest among the four with the_total length of about 120km (75 miles)

L Elevation of the railway link at each of the four sites was .
”'determined s0- as ‘to gecure’ a. minimum free board of three feet above high
fawater level : ! N :

B 8.-51%84.3? f P.?-fs‘wf.iﬁiéns.;‘-.: _

" Gage SRR “Broad. sage (5 iy l
'_Traeh;j.;_”‘jlx -f_:"}”'Single : ":l “
S Créﬁientéfﬁ d“m{_*riff “ﬁ.Maximum 1/200 (for short distance only)
Curve, - ":~i~.'- =*”L-Minimum radius -1, 000 m: TS '

Top of fill (sub-grade):-!0ver 3" 00" above highswater level
aWidth of fillw(sub-grade}:;20'-00".

ffoial 1oad‘of”22 5" tons based.on' o
’:Broad Gage Standard Loading of 1926 o
:5901b/yard (50kg/m) ‘rail, wooden ¥V; L
:sleeper:i(1;375: pcs/km) and ballast_s o
e _ BEERE “_Lgbase. _p“ ,
'Train"spee&{'.fl.;j n":zli'Maximum 96 km/hr (60 mph) o
ST it i b f;Average app.,54 km/hr (34 mph)
Signalling, ;ﬁ'*"~-\]]\“Centralized traffic control (CTC)

e Designfload -

-Track?strueture;

O T R

Details of specifications will conform to the Code of Practice forﬁ"“'
1$;Engineering Deparrment of Bangladesh Railway. i . RS

'3Volume IV of this report.u.

'l9 Road Linksli”:'

. The purpose;of ° the;first stage of]this -study:is’:tox ,
f,able highway Toute connecting the ‘bridge: with’ ‘the existing<a11 weathe
“road on the both of 1léft and right side of the Jamuna River ateach of "
© -the four -proposed. sites. The*studies ‘were performed: on’the shortest ..

,distance basis_and rough estimation of construction cost was alsa
-,investigated : L -

The studies .000 opographfofnaps

'_°f Béngladf-‘eh .

ere;..b-sfama;s;a;ne atd oE1/50
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:~”9 1 Bahadurabad route-;,f

- The summary of_t

Right side of the Jamuna River “w='

- The proposed route goes along the existing kacha road from Kamarpi:,
“on the: Asian Highway to Shahapur where’ the ‘Bugar mill. is now in . oper—ﬂ:ﬁpj

..':‘ation.. ‘But’ this’ seetion should be’ widened and improved comforming to oy
... the specifications of the road- 1ink,: Then the route follows~existingw,m L

'f; brick road from Shahapur to Mahimaganj Thereafter, 1t turns”southf_

. “following the existing road from Gobariparaiito. Muhammadpur'~ -
u;pgsection should be ‘widened. ‘and improved confirming to the specifications R
“&;and also protected against present heavy erosion._ : Sl

fﬂ'Left side of the Jamuna River

~From Jamalpur ‘o’ Dharmakara, the proposed route, was planned1on xhe ;-f.

'*left side of -the existing Jamalpur-Bahadurabad railway.= From Dhamarkarai;h'

to Chilabari, the proposed route’follows: the; existing ‘Kacha road . but’
“‘this section must be; widened and improved conforming to- the specif

: cations.. The ‘new’ route . was;planned from Chilabari to the proposed S
lbridge site ‘at: Rajapur. : e . Fraln ' SR

,;_The-lengthf hepproposed route is about 42 5'km:(26 4;miles)

- In this area; the ground conditions are‘not” suitable forfconstruc-='r—'
tion of. road, because of low: andfswampy land.: ’Therefore, Special _
o considerations were paid-for"the locationiof:routefto avert from the o
'bad condition. o TR

E The. total length ‘'of 'this route is about 67.5 km (42 ual__e_'s)’-f o

9.2 ;;as;;fg_aoﬁ_ raii_t.e’4_

;f_Gabtari eastward then;\from Gabta i'to Phurbari it followed the S
; present kacha road but this section must be’ widened and improved COan

5 Th proposed route extends westward from Kochagar situated about
‘uth to Jamalpur to. the crossing point of the Chatal River., This




_ In this area, the ground conditions are not suitable for the con—fv‘e-_
V"fstruction of road becauSe of . low andpawampy land "+ The. special attentioniﬁ
Sis ; .

:-i;9 3 Sirajganj%route

Right side of-the Jamuna River

) "5lt»From Hatikumrul on_the Asian Highway to-Slalkal' the‘construction :-'
- “work of- new ‘road -is on-going now under the. control of th“ Road and o
ﬁi;Highway Directrate, Government of Bangladesh.,” e

‘f-;scheduled that’ the‘total construction work fro"
~owill complete up to 1978 g

_ Therefore the above—mentioned section of this highway 15 wholly i*-fi=f
."available for- the road link of this project.; From Slalkol to Banbaria,-j"'

‘.. the-new:road was planned crossing the :railway and bypassing Sirajganj

‘Town ‘on -the- south ..Then it turns - southward following the existing one-
- “lane road upto Tengrail “This section must be: improved conforming to.
1fthe specifications. . From, Tengrail to. the bridge site, the ‘new. road .
-f.was planned in such a way as to connect them with the shortest dis~‘”'
& tance R . : o - c

The total length of the proposed route is about 15 5 km (9 6 miles)ihf'

Left side of the Jamuna River

From Tangail to Gopalganj, the construction work of new road i
é,on-going now. under he control of the Road ‘and; Highway Directrate, the-,
ffGovernment ‘of Bangladesh “This ‘road. is wholly available for the road: -
* 1ink‘of  this project., The short approach ‘road: will be" needed Ho ikt "-]:
‘”‘connect the bridge: with the above-mentioned road. This can’ reduce . the -
}'.cost of - constructionwof road link offthis project. - T




“'From Tebari to - the bridge site ‘via Heparikatra, the new route was:

L The, ropos cro teistarts f‘om Mﬂhadebpur,’ :
Coiom the Dacce-Aricha Road, then extends northwards to: Tebaria.- In this

,_}section, ‘the proposed Toute: follows the* existing kacha road which is'_,, R
~ badly eroded.. It must.,be .improved conforming to .the specifications. R

:{planned in such a way as; to: connect them with shortest distance.,

The length of the proposed route istabout.28_75 km (18'miles) ﬁ-Qg[f~ o

Theqtotal length of the propose; route:is‘ebout 35 25 km (22'1iles) '

'es follows.

Geometric Désign’ Standard.

;;Roadbad;”i‘xj.ﬁi:fif;~7fﬂiﬁf‘*f‘3"t'~1{ S 12.200m (40 fc}j, :
: Lo : n ' ,'~54-3 355m (11 ft);ﬂ-'
2.440m. ﬁﬁmfﬁl;} .

.‘fJ@Lane R,
.':.lShoulder o
‘Earthberm"" :
| ' ‘Rural
“Urban:
‘Rural
;Urban
;80 ﬁ-gicyﬁ50“mph)éurﬁ

2 350m (1,146 Fey

' Radtus of i
2%0m (754 £0)

Curveture'

‘ hGrade o

f"Passing sightffﬁhﬁ'fgs 5km/hr(60; L3 .
‘- distance- *_;“ ;nj;BO 5, (50_]":)J

Stopping sight 9. 5km/hr(60 mph)’
distance - .~ =~ 80,5 (50 mph),

L Super-elevation iw EORE

. The levatio‘ro
mined to: secure A minimum_f
throughout the whole route

3 ~The" stability of,embankment was
The soil mechanical indices used forj




.';parts by=

.;River f

.TJamuna and ‘such a Shortage of capacity is to build up the bottleneck of
- overland transport in:Bangladesh.. According to such ‘eircumstances’ of
rtransport'ﬁpresent overland transport network in Bangladesh has the

.,.h;\,There are three”ferry crossings ‘across the Jamuna River and t‘eir
- ._specific characteristics ‘are as follows.;.f : IR : '

'fd.10 1 Road ferry.

.1f10 1 1ﬁ Aricha—Nagarbari Ferry :

. -'This‘ferryuis operated'by ‘the BIWTA :and .connects Aricha on; the.left ‘
'ajbank of  the ‘Jamuna with: Nagarbari on the right: bank: of the- Jamuna. ‘The. o

N “roadftransportﬁbetween the eastern region and north—western region is -




the right bank of the river There are two types of ferries in this
route, one: for passenger. andulight parcels carried by the passenger _
‘trains and the other for transporting loaded goods wagons and other ,’
rolling stocks. The railway!has a meterwgage on. both sides S :

The route is 1ocated inlmhe middle reaches of the Jamuna River and_u_j
connects Jagsnnathganj on” the left bank of the river with Sirajganj on: ‘.
‘the right bank of the river.; The ' ferry carries" railway passengers’ and
parcel traffic only. - The railway at: Jagannathganj side has avmeter
-gage but at Sirajganj side, it has a gage of J6N R

iy ' ;' s H?‘ il
. ;No data concerning railwa r
lrere available._ The .Traffic’ Study Team conducted the two times interna
- view surveys of. the railway passengers who crossed the Jamuna River: by
?ﬁthe ferries of Bahadurabad—Tistamukh and Jagannathganj Sirajganjfin '

-_:Tiuie.df' éﬁr_ve:}r;-}
December 1973

(Dry season)

“June’ 1974
(Wet season)

' - : c
that7620 000 tons ‘of’goads’ excluding traffic ‘byl'the’ country ‘boat, and
612 000 tons of goods including 198,000 - tons traffic by.. country‘boat7

1ikelyito happen.”f
movements in the country.wfr

Moreover, the traffic needsjto CIoss.
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'Bridge Construction Project, by makingtagcomprehensive survey concerning

-the current status of’ the regional economy : ‘which generates traffic and =
' the present transportation demands and by : forecasting the future deve— '; L
" 1opment of the regional economy aud the traffic demand Y :

o The estimation of the future traffic volume across the Jamuna
. will be divided by the following two kinds,.«t,,

P "l . "jJ \-r‘

'7 a. Passenger trips ;” ‘b. Goods movements -

nxr

;_ll 2 Estimation of the future passenger trips across the Jamuna.-gflr"'7‘ s

R E 1. 'I‘rip distribution, "

: The totalﬂtrips of the country in;l933 onathe hypothesis that _.'
_'there ‘exists a ‘bridge ‘across the Jamuna Riuer, ‘are. estimated to be“306° . .
--million, .Withthe gravity model . analysis » the’ estimated total generating'-_ _
- trips were distributed to each zone, district, prOportionate to. the popu- ..
-,lation in each district, : : e

ik

o Table 3 4 shows the distributed trips in’ 1993 by district. Based
~upon the above’ findings, the ‘desired trip'distribution of. passengers '

. among the’ large zone ‘in 1993 was examined:by. bridge gite on- an origin-'

"jdestination basis._ The results were tabulated in Table 3-5,

Dy
;..':»“ Ll

.11 2. 2 Probable passenger movement across the Jamuna River._"-'_ ﬁg.*

. From the origin—destination table of the passenger trip distribu-

_ tion, ‘the probable. passenger trips in 1993 crossing the ‘Jamuna River -

. were estimated by bridge site. The proposed bridge sites, Bahadurabad
. and- Gabargaon are:very close and the result for ‘Bahadurabad is considered"-_
" the same’ a ‘that; for Gabargaon:as studied in the case of goods movement.. .

Y Table’ 3-6 ‘shows the estimated passenger movement between .the east and =

. .the west of th’”country by bridge site. TRLeRa

p'll 2. 3 Passenger movement by mode of transport.- -

: In order to distribute the estimated passenger trips crossing the
“Jamuna to the competing transport mode of railway, highway and ‘inland

'ifwater,_the rate.of modal split must be determined, The rate of inland

. water was assumed first.and then the rateés of: remaining two overland
-\,transport mode were estimated refering to the statistical data of
Bangladesh and Japan. _'v~' - : . .

L Table 3—7 indicates the annual passenger trips crossing the Jamuna

_ by mode.: The trips An: 1983 were interpolated “Thus the ‘distributed . o

ﬁﬁﬁ'passenger trips for: the mode- of ‘railway.and highway are assumed to be o
'fthe passenger traffic crossing the prOposed Jamuna Bridge.- : S

%ﬁﬂ.ll 2 4 Summary ”hﬁ{

Ry Summarizing the results of above—mentioned studies, the estimated Ffﬁififf
L paasenger txips’ crossing ‘the Jamuna were:shown_as follows The trips in ;:'-}ﬂ)
"+ 2003 wvere 1inear1y extrapolated Ll - R Sl e




Passenger Trips';i' e
‘Generating“from District,*

' 5 Zone{N°5“=d¥f¥f;ﬁifﬁirDiéériétgf*a%;~1;hiﬁ?”ft“7'“ o

”'11;Sy1het';Tl (SR S

w""‘D.Eau:t.‘.a

FﬁMymensingh

_L-Tangail
' :Chittagon

?5Chittagong
“HILL: Tracts:

j ﬁiNoakhali e
 comilla o
' )-..Khulna NI T

:Patuakhali; '

v -atxéifﬁ\301:¢i'0?'hi'b¥

e
Nk B

.- Kushtia .~
Rajshahi

e

!Rangpur

'7,_Dina3purﬂ:P:




. Total™.,

' Nagarbari | L S




3 Tablei316 Estimated’

and West by Bridge Location

R TRt R
R S St

Unit' 10 thouBand :rips/year_',"

‘SSEng r3Movement between East fﬂ“i.

~ :'Bahadurabad . -
~'Gabargaon - -

yﬁiiéjéanjﬁiiﬂv

“Ndgarbard

PER VR

: ';Movement“;(;
Pattern .

mT*Q;;iégér“”Lillj

Lts .

V?éuléggf?i“rwf”

V¢qu;ﬁﬁ;fi.~ S 1,405

1,596

. 963
494

: ‘._“7371" R
3,424

: 1;618 |
5500 L

'qunBiei347 'Esi'::’miatqszd_P‘a‘sne;e_ng'er"T:::i.p:a;-"(:1:'¢'at';:3ir'1g:-'1':he.?,.L';'m‘n..lna,'.i;":'= ”:i”

: 471 T

Unit 10 thousand persons/year :'7

'SitE?Hoaé.f'

. i1982/83 .

"1’1992/93

2002/03 £

. }Bahadurabad &-“5“
: .Gabargaon o

Overland 1845

Waterborne ff“f“?507;3,:zg

| Total - 1,901.8 '

':mfaﬁézd i;w;;g R

'900.0

el

‘Sirajganj

Overland ';;::1;613QOQQM:;;W:n_
Waterborne 563,80 s
a0

‘Total .0 - 2,176.8

2,528.0. . .3,
'896.0 .

3, 452 4;

..41 000 °Ae_ 5

'_Nagarbari

" overland . . 1.
Waterborne

' Total

U9,691.00
o 1,199.0
ff35890{0?

3,856, 8“:5
71,200,0.

01993 i




o ments,_

11 3. Estimation ofrthe'future goods mov ment acrosslthe Ja:una._Lﬁ'-"

. y.. . .,-*"

11 3 1._. Traffic volume. ;1. j L

' the Jamuna.

b Railway movement between Khulna Division and the east part of
th& Jamuna' . "."’; Skl Glemesoot e T L

iy fc. Traffic with India between Calcutta and the east part of the
Jamuna.]fs‘ﬂ PRI PO ik

N

Highway, railWﬂY and inland water. are the available mode’ of trans-f""'

*j;‘port. ‘However, "there are only two ferry connections’ catering to goods

'3ﬁjrailway passengers only.‘

+. traffie; one is the railway ferry in Bahadurabad—Tistamukh and the’ . ”',f
- . other: is] the road ferry in Aricha—Nagarbari Sirajganj_ferry_is_for_'g

© . The: total tonnage of goods crossing the Jamuna'River in- 1968/69 andllj7'ﬁ

_ _1973/73 are estimated 1, 193 000 tons and 2 651 000 tons respectively.

_ The changes and characteristics of goods traffic between Rajshahi S
}V_Division ‘and ‘the east part of the Jamuna River in: the pre-‘and port-war:. i ..
. days are, as follows° L"fa;.*” S ._u.._x: _.e__ I B e

Cross river traffic has dEcreased by 40-50 Z mainly because of A
o 'damage to railway facilities,;r§g _w.:-; _ﬁi o L

'b;”Although railways were. a main ‘method of . transportation between ﬁ: - “
- east ‘and west, :the share of traffic by road and inland water has_._-‘
.become larger---m‘ b o _ FERBES

,;c.-In 1968/69, oil salt, cement, sugar, fertilizer, iron and steel;‘“
' coal etc. other than two" ‘main ‘goods of raw jute’ and foodgrains

C. . were also carried. However, in 1972/73, there was little move—?-
,“i;ment of cement, oil, ‘coal fertilizer iron etc. but pulse and
l_-~timber were included in the amount, and

o This occured because of the traffic decrease between Chittagong
f ,Division and the districts of Bogra and Rangpur.‘ The main goods were




. 800°T

A mem

gee
sy

Te30L

Lo s mﬁm%ms .nas

S LU £g/T86T UT ISATM eunmef SuTssoz) JUSWSAO SpO0) PRIBWFIST B-f BTGEL

e




| V.shown 1in Table 3-8.

‘:ﬁ'and hard:stone): of igoods: between Rajshahi*Division ‘and:ithe east'of ‘the

h-:total movement between Khulna,Divisionf

o End 45" thousand t

S Refering to the results: ‘of our: studies, future goods movement i P
' across -the Jamuna snd goods traffic influenced: :by:the: bridge construc- S
‘tion:aré 'estimated on an origin—destination ‘basis: -

: The total movementeof the ll'main items (jute jute product AR
‘cement,:foodgrains,foil ;icoalys fertilizer, sugar, pulse ‘iron and: steel

- Jamuna'’ River is- ‘estimated to’; ‘be :1;000% ‘thousand ‘tong, Similarly, the > pee
‘ 1d  the east: of the Jamuna River =
Besides, movement ‘of’ coal from S
{Esti ated “to mount to 133 thousand_ EET

- 1s estimated’ to’be”1;563' thousand: tons:
”Culcutta‘to ‘Dact and Chittagong
: respee“ively,

"‘the Jamuna ‘River.

Ef'df‘THe judgemént of ‘the modal allocation‘of:goodS'movementS'has been f.'::

. 'made ‘in this ‘study. based on. “the’ interregional movement by item and- by

. mode of . transport from- .the available data in’ 1968/69.and 1972/73 and
'::the information of the Bangladesh Transport Survey for 1977/78

_ The modal plid will be subject to}the presence'and absenee of .
S the bridge construction.- However, the modal allocation has beea made f'
rf'to the movement without the bridge. S : S e B ;

. 1 3.2. Traffic in 1982/83 by bridge site_r -if:f“

L The origin—destination of goods movement in11982/83 has been esti—'d'
mated under the assumption. that there would be no bridge over . the: Jamuna

" River.  The estimated traffic can be the minimum as’ it contains the move-”d”'

.'-ment of only 11 main goods’ and does not include generated traffic from A
-the bridge construetion.r : : : 3 ST S

”“* Highway, A considerable reduction of route length from’ Hymensingh
.and Tangail to the. west:. [of ‘the Jamuna River is expected to pro-"
duce a.great’ benefit., However, for the trip other than the'




;‘be allocated to- IWT and country boat at a rate of 2/3 and 1/3 respec—,ﬂ B
- tively: without bridge construction. -However, not much . shift from’

inland water.to railway will be’ expected as a result of bridge RN
~ construction as the inland water transport (IWT) from Ashganj is in af]js'”"
_~good condition'~-~.- <y Lo K

i

R The movement to and from Sylhet which isrmostly by rail will not'}"'
B f'be changed by bridge construction. wo £ Ced @ 1

- The movement of Dacca—Bogra,A—Dinajpur,'-Rangpur is supposed»to-'v"

jamount to 300, 000 tons._ Without: bridge construction, 70,000 -tons ;- g
(mostly of; jute and :fertilizer): will ‘be'icarried: by IWT,: while with S T T
bridge construction most of- the movement will be by overlan. transport. v

N The movement of Dacca—Pabna and -RaJshahi will not be'changed by
_ bridge construction no shift from IWT to: railway will be expected The3 .
,Hroute length by the movement of Mymensingh—Bogra,.ﬂRangpur and -Dinajpur’_ =
" by highway will be reduced considerably, nearing. to that: of railway., .
.. Without bridge construction ‘all the movement will be’ by railway, but =
©r. with bridge construction, a considerable amount will be allocated to R
highway. D : : : :

Khulna Division-'Divisions of Dacca and Chittagong

: Inland water transport will be absolutely predominant with or ' _
_ without bridge construction._ The allocation of mode of transport can ...
j,not be supposed to change greatly. fffri:hl e ‘

: (iii) O—D movement by mode of transport

L The origin and destinarion movement is to be considered;as same_.3
L with that in Gabargaon bridge site. o L

(2) Gabargaon.bridge site (Table‘hJQ)fg_ﬁ

(i) Influence by bridge construction fjh_g_”

Tk Railway:(go s) The T te length will be reduced with ‘the’” ' o

- Gabargaon bridge construction except the' zone pairs of Dinajpur “*;ff_
and Rangpur- Divisions of Dacca and Chittagong with some 0o
_increase of 1ength - o i o

: i Highway, A considerable route length reduction from.Districts of -
",_Mymensingh and Tangail ‘to. the:. west of: the. JamunaﬂRiver is. expected“_J
o’ produce a benefit However, the distance‘ tween zone-pairs
. of ‘Dacea’ District- Bogra,ﬁ—Rangpur and -Dinajpur wil: have a-.. N
”fflength increase.- For ‘the’ other trips the ‘outee lengths via Arichaﬁ.f
are shorter. : oy

(1) change of ‘mode allocation

”. f The . _ Eaﬁ ruction'fﬂw

&t this site will: not be much different ‘from that at Bahadura ad-site,::
A shift from IWT. to railway and: highway wil ﬂbe expected for the#move”'

. y
"*great shift-from railway'to highway will be: mac

L Mymensingh- Bogra, fRangpur and -Dinajpur.




(i) Influence by bridge constructionﬁ

* Railway (goods) The distance from Bogra, Rangpur and Dinajpur
. ito’the’east’ of’ the ‘Jamuna ‘Riverwill increase, among: ‘which' thei i ...
'g“:distance to. and ‘from. Mymensingh will be increased by’ 200~ 300km.¢e~-”'
.~ “The distance to and from Dacca increases by 60km;, . and’ that to
I and from Chittagong will increase by approximately 100 km.w

On the other hand the ‘route - length between Khulna Divison and '
a"Dacca District will be- reduced by over 200 km," and become shorter than j
- that by ™T route.v A great shift from" IWT ‘to’ railway will’ be made foxr-.
- this movement. ‘The ' route’ 1ength between Khulna Division and Chittagong L
‘“'Division will be shortened by more than 100 km.,'*“ *

* Highway, A considerable ‘route : length reduction from Mymensingh
".and‘Tangail to. the west ‘of: the 'Jamurna- River will: result ‘while
.~ the distance” from Dacca and Chittagong ‘to ‘the. west ‘of the Jamuna .
S +'Riveriwill‘not 'be:'shortened, :Onthe’ other hand; “the’ route’ S
”L,.lengths ‘to- and from Rajshahi and Pabna will be increased by
”ﬁapproximately 100 ‘km i : BN =

(ii) Chahge;of mode allocation

_.,. . (8 e ‘1“

-tr_ RaJshahi Division—Divisions of Dacca and Chittagong

: As in the ‘case-of Bahadurabad and Gabargaon sites, not: much change e
“of mode allocation will be made after bridge construction.;A'-;“ SO

From the movement between Comilla’and the northwest of the Jamuna e

: -;River by railway, ‘no-effect. will be expected as by highway However,

fi; influenced in’" mode: allocation, while" the' route distance from: ‘Dacca: to

- . However;‘the‘route: “length: by’ highway will'increase: and: a" great shift to

. the movement: between Comilla and the"southwest: will have'a considerablei?.l
;J“benefit, since’ the haul distance by railway will be shorter than by
'a.IWT. o L e ‘ : ;

The movement of Dacca—Bogra, -Rangpur and‘—Dinajpur may not be

Rajshahi and Pabna by rail will'be much shorter than. those by IWT,.™ . .

;hvrailway_from_highway will. be?anticipated' epprokimately 50 000 tons-of

Py For. the movement between Mymensingh and the three’ northern districtshi
-;:of the west“of the Jamune River, the route length by railwaj increased -

Khllna Division-QDivisio ) Dacca and Chittagong

Since* the route 1ength by IWT:between Chittagong Division tothulna ‘”



‘3_.0n the other hand the movement of: Mymensingthogra,z—Rangpur and ..

Div1sion is considered shorter than those by railway and highway, it
" can not be expected that the mode allocation will be, changed greatly
by bridge construction. . On" the other. ‘hand,:a great shift -from IWT: to :
- railway will .be'made,.although. the route. length by highway will not. .
- be reduced. The ratio of the’ movement by mode of. transport in 1968/69 )
. 5 for IWT to 4 for railway Similarly, the rate of movement by rail-
‘way. between Dacca and - Kushtia, Jessore and Faridpur will be greater.,:.j“i37

'”(iii) O-D movement by mode of transport
The 0- D movement by mode .of. transport for zone-pairs which -are.

. supposed.to be; dnfluenced. by the presence and absence of- the bridge B
are shown in Tahle 3 10 N SR ; : ,

(4) Nagarbari bridge site
(i) Influence by bridge construction

e % Railway (goods) Compared with the Sirajganj Bridge site, almost y

‘all- route lengths in. zone-pairs are:shorter by 7=-30 km; . The :
shorter distance between Khulna and Dacca is-to.be noticed.: The e

lengthening of route by’ railway through Nagarbari Bridge site and .

-~ the. shortening of ‘routes by. highway .through Nagarbari Bridge site -
;will be smaller than in the case of Sirajganj bridge site.,:c_“ L

--*,Highway, A slight increase of route lengths will result in the
- ‘movement between-Pabna,. ‘Rajshahi .and Kushtia' and:the east of. the s
Jamuna River, . The effect on highway transportation will: be eon=""
f'siderably great.. However, no effect will be: expected for the .~
" movement to and from Khulna : Division excluding Kushtia, District,. .
since the traffic via Goalund by the Aricha Ferry is more favor- .
”-able. : : o e C e G PR S NI P

: The movement between Mymensingh and Rangpur, Dinaqur and Bogra will
_have a longer route:by: 200 .km, which- is.equivalent to the . route 1ength
without ‘bridge construction. Therefore, the effect on highway will be P
,smaller than in* the case of the SirajganJ bridge site. RIS L

(ii) Change of mode allocation :

Rajshahi Division-Divisions of Dacca and Chittagong

The route length by railway of Comilla—Rajshahi and -Pabna will have ﬁ‘f
.a greater decrease than in the case of the Sirajganj bridge site o g

'A.greater. shift:from IWT to-railway will Be. expected:
fmodal share willroecur. in the’ .movement of Dacca - Rajshahi. :and; Pabna

: --Dinajpur will occupy a smaller share for highway compared with the other ‘3:
;,;three CABEB . v : s W it e

':f (iiim; : dmtransport

, The O-D movement by mode of ' transport for the ‘zone-pairs which ‘are F*f |
- _supposed to ‘be influenced by the presence and absence of”th' bridge are'kg
~showm dn. Table 3-11. R T i



- Table 3= 9 Allocated Movement Crossing the Jamuna River _ :
L by Mode in 1982/83 ——-Bahadur&bad ‘0T Gabargaon-—uf o

 fonit?_Th§¢$ahd;Tpns:: S

Division  ’“.' ‘ _ : -
';,fOrigin 'ff‘§. ;__Destination. :_ff.Réilf 5"

Z:Réjshahié i ChittagOng - I T 53 |
| Chittagong' . Rajshahi. .~ 366

;Rajshahi " Dacca & - Qiﬁzog"; 97 o0 ar 383
_Dacca Tl _ - Rajshahi = S 117_'Hf 0 _‘;'-ll.f.‘--iﬁf .'.134‘ :

T

7 Sub- total.:‘ o ms es . 1392 -71,003""_ |

._ thu1no A 5"¢hittagooé" B[
: Chittagong - Khulna' . 220-*'- 102 .
420 o814

577 .22

- Dacca’ Khulma 1

:Subéﬁotai' .”L:&.  :‘.. _T_' ;o'l?‘ﬁf

RTT-ER- 1
oo

1,311 235 1,563

B =]

o To£51=*_j oo 762 98 1,38 . 327 2,571

:__India . -",fDacoaf‘lﬁ"173 oo 0 __.}é,;,}§?i7s ﬂ:“].;;;;QoEfl?B T
“(Caleutta) . Chittagong o i oo

:_‘ﬂoteﬁ'C;B.:ﬁeansudouotfy_Boaf;;fo:‘,




Table 3—10 Allocated Movement Crossing ‘the. Jamuna River
TR by Mode: in 1982/83-——Sirajganj_ﬂ Gibl _

‘Unit:-Thousand.Tonoo

Origian 1f,"_,gnestinatidﬁ_ 43.j¥3911'T_-1R¢éd;j;aQIer7f3fo;B;';_Iaga;j- -

='R_ajns‘héh:.i. ' | Chittagong ] ‘53 ' :..1“. .. B 10 I '.'0' P 64 .
- ‘Chittagong. _:Rajshahi - o”é:“370 S0 w48 39 _ 457

Rajshahi . pmeea 194 83 13 e3 Uiy
‘Dacca ~-° . ‘Rajshahi-’ . 0123 0 0 o8 3 134

94 60 5156‘

oKhulﬁa.ﬁ ’fg Chittagong 2 o :
220102 322

-“Chittagoﬁgl . -_Khulna i?' T 0
_TrKhulna “ " ':_='Dacca ‘f:'-_ -0 125
. Dacea, Hfi[f ”“"Khulna B N ¥

oo

a5 51 ”.“ 'iil -
o oh20 0 18 614"_‘

Sub-total 303 . 0 T2 211, 563

\,(

Total - 1,043 84 'i;108 ;"”‘3é6f:'_2,571'

" India . ° . Dacea . . 71 107 . "_-_J”};'3 178

““(Caleutta) Ho7Chiptagohg R

:.Kﬁoto: C.B. méanS'CountryiBoatg :




,.3fl:§qTable 3 11 Allocated anement Crossing the Jamuna RiverHQ _”
- o by Mode in 1982/83'——Nagarbari—-_-; e

?ﬁ;piﬁigid#f;’uJ:;?;€;; ; _,_.

',‘Origiﬁ>:  : iiy:ffDéstiﬁgtibn_}7 ‘Ra

.-:Rajshahi  Chittagong 53 1 10 o 64
'Chittagong >Vf'f Rajshahi ‘ ::::"37?'n_;_\10__ :zl-4l.I;&  39 ¢ 457 =

~ Rajshahi Dacea S 195 8 '5V3f115{f“%t 62"ﬂ 353
Daccd, " '. . ..  Rajshahi = 125. 0. eI g 134 '

: 1 008 ‘

© Sub-toral . S0 sh 0

60 156

"Khulna . Chittagong = 2 b 156
B "_"i*‘.‘loz .' : 329

- Chittagong - Khulna -~ p

sy aml

' Khulna =~ 'Dacéa_f 187 . _ i
18 . 614

Sub-toral 397 5. 231 1,563

Total  *§_;_” {‘-_5 1,147 , "'r335f,ﬂ 2,57

: : : 173?1_ .
- (Calcut;a) .. Chittagong R

TR S S S . I

Note#lé,B.‘méAns;CduﬁtryiBQaf{ﬂ,qw*f ERULIE




B Fundamentally, this case is similar\to that for the - Sirajganj site.

-'f,11 3 3. Goods movenent after 1982/83.: S

As for: the goods traffic after 1982/83, the rate of increase in

".gproduction by goods" has been adopted as-the rate of: traffic increase.-~_~

Based on_ the study results of goods flows, the rates of increase in R
fPrOdUCtion of. goods are assumed’ as’ follows. S - : R

: ’,‘;;

”L:t:;mjff‘ Item _if'~ ~fs-A Rate of increase (A)

'h-fRaw Jute

N Jute products '

f.gFoodgrain -
_'Cement.;'
© " Coal

:Petroleum

EC?Iron and- steel i
| thertilizer SR
L salt )

'-ﬂaSugar .

N L N T e iw O D

')“f:Hard rock __3T?

_ Table 3 12 shows the goods movement crossing the Jamuna unitl 1992/93'=“
: summarized by mode of overland transport. and by bridge site, which is EPETR
based on the following assumptions._; : T TS :

a. The estimated average rate of increase in the goods crossing the'*
. .Jamuna would be maintained as a same. rate.‘t-- YA Sy

C—.:?-f.

i'b.'The estimated movement is limited to the main goods only Addi4.
o tional movement expected to arise from the’ development projects
. of cement manufacturing and coal mining in Bogra District is
- 'considered in estimating the cross river traffio. :

‘o, The rate of miscellaneous goods other than main goods to the-f'
-~ ‘total goods ls estimated to be from 10 to 204 from the actual \
-‘results in 1968/69 and 1972/73 R :

i The overland goods movement crossing the Jamuna tabulated in the

;gtable contains additional movement by 20% of 'the estimated cross. river o

“.movement taking into account the generated traffic by the bridge construc—;-"
'tion. T . R ; : sl L

R The output from the mining development in Bogra District was o
-~ incorporated in the movement in 1992/93 and- thenceforth The_goods D
-,htraffic in 2003 was lineary extrapolated . I
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ﬂs_11 3. 4. Summary,.

, Summarizing the results of above-mentioned studies, the estimated d
‘goods flow crossing the Jamuna River by mode and by bridge site were '
";;shown as’ follows

Table 3~13 Estimated Commodity Flow Crossing the Jamuna o
: : River by Mode ' . _ SR

.'g.unit:lThousenleons/yeet;t'

i 1982/83  1992/937 .. 2002/03 ..

fSite/Mode'

'_ Bahadurabad &

_-Gabergaon R _ RREI S
Overland - . 860 - 1,365 ¢ . . 2,167
PR o R L(2,079) . ¢ (3,380)

'Wmmﬂmnm f"f'd' 165 Zﬁ.ﬁ.lﬁgLng'
R . [178] S B B ST S
1127 1,660 2,442

 Total . [178) - (2,354) © - (3,655)

CoStmaggany 0 T oo o
. overland L .1',127 1 ' ._ : 11;902"' : . _f 3 196 :
T aTsl (2,520 (4,109)
‘Waterborme | . 184 310 . 310
R 1,311 2,212 5 .. 3,506

.‘Toteloip o (1781 -.(2’891)*?“.~,gjt(§;419)5

' Negarbari Ei;? f{'Ll;-f -:_} _'—_§;¥ ' 5;;\:€l: iif_eﬁﬁ
S 0verland L 1,231 . 2,096 0 3,563
Lo oo A8eT o (2,688) 0 (4,38
L 'wategbofneifj?t”; AT - 285 i o285
G U [891 . B AP

TI1,4050 T2 381”'
5231:”_‘[178]':-;7 {2, 973)

fotal oo

f-Note;“ai)fFigures in ( ) shows the goods movement: in the presence of
S icoal mining and cement project in . Bogra District.=;*jiz. -
CZ)fFigures in- [ ] shows the goods movement with India.f'?

'_'f3)fThe ‘mining project in Bogra District is assumed to be in 'm;_l
d"f.operation in- 1990's.. ?ﬁfg SRR o ;_:j}
'dﬂh)fGoods movement by inland watér betweeanhulna Division

'jand Dacca and Chittagong Division is excluded s




' 12..Rough Estimation of“Construction’Costs;_;

" We have prepared preliminary estimates of cost of construction forl
each of the proposed sites respectively._ These are as follows

-;-12 1 River training works.pf

. The construction costs for river training works of B and C types at.".:
the four’ sites Were roughly estimated and the results were shown in
" Table 3—14 : : . _

Table 3- 14 Rough Estimation of Construction Costs. B

Unit' Crore Tk

Guide  Cross - . ..  Trans-

Site¢. . Type‘pbank' ~dyke Subtotal;: .portation "*-_?Qtal-_
Bahadursbad = © 74 4 78 5 8
68 0.8 648 4269
.Gabargaon p!ng ': gaj[ ':5_bix-:: -_QQf o s_o. I .sgﬁé_
e 73 14 44 k6 7Y
Sirajganj B 85 ' 4 _ 89_ - 4 _l | 93

o ¢ 77 - 77 3 80
Nagarbary P 10106207 6 B
. c B - sy gy

12,2, Bridge (railway'cum_highway_bridge).
12.2.1.'Bridge'superstructure;.

The rough estimation of construction cost for bridge superstructure
- was investigated at each of the proposed sites according to the following
conditions,

a. Total length of bridge (Distance between both guide banks)
' 2 0o km 4 2 km, 5 2 km and 5 6 km._z

b Width of bridge

: Single broad. gage track (5'6")
Two—lane carriageway (2@ 11')

' Double broad gage - tracks (2@ 5'6")
Four—lane carriageway (4@ 1)

c.'Types of bridge

Three equal span continuous truss, length of each span is 100 m and
150 m respectively. '

"j'Multi—equal span cantilever truss, 1ength of each span is 250 m and
-7-350 m respectively. S S : : s

o -69 -



“The results of the study show that the three span continuous truss-'
--composed of 150 m equal span is more’ econOmical ‘than the other cases.
And it is clarified that the effective width of bridge with. single -
broad gage ‘track ‘and. two-lane carriageway will meet enought the require-

.~ ment of the future overland traffic volume in Bangladesh

Therefore here we want -to show the rough estimation of the con—
struction cost for the superstructure of bridge for following cases.

‘Rough estimation. of constriction costs of bridge o
- superstruoture (Railway cum highway bridge)

S .TyPE" Three span continuous ‘truss’ with 150 m equal span’
' " Widthj Single broad gage ‘track (5' 6") and two-lanes
highway carriageway

.. Distance between ‘guide banks | 4.2 km - _5.2'km _S.b km
3-Costs of: bridge superstructure 76 - 0 90 95

(Unit. Crore Tk)
At it was clarified by our studies that the Type—A (distance bet-
. ween both guide banks is 2.0 km) is undesirable from the technical and .
economical points of view, case of Type—A was excluded from the  above
table.-:
.12 2 2 Bridge substructure.

As was - mentioned above, the reinforced’ concrete well with hollow s
circular cross section was adopted for the foundation well, '

" The designed length of well for the proposed sites are as follows.

Site " 'Length of well
Bahadurabad S 20
Gabargaon 1- , _— :“ ¥ 72 m .‘
‘. -;Sirajgan;] COSETE R . .68. m
'Nagarbar1 : i L 78 m

The 1ength of well was determined by the geological data obtained
by our test drillings at each of the. proposed sites.:-. L .

The rough estimation of construction costs for substructure of
bridge which corresponds to the structural scale of superstructure
‘are as follows. : - SN




gf for the Bridge Substructure.k;agh

Unit. Crore Tk

" Usite” 7 'Type’of guide banks " Cost of construction

s Behedoteoed_

- O ‘:‘ ‘w

. _Gabargaon R

_ﬁegerba:i I

,:e12 2, 3 Approach embankment.

U The rough estimation of the construction costs for the approach
f'embankment by bridge sites are shown in Table 3~16 ; : .

" Table 3-16 Rough Estimation of Construction Gosts o DR
' (Single Broad Gage and Two—lane Highway Carriageway)”‘;

Unit Crore Tk

sité . Type ieef'_: :.fe‘cbst'l"*’“'

0 Bahadurabad <R

BT S

 Sirajgany

a9

o Nagarbarii




'12 2. 4. Summary of bridge works.

o Summarizing the above-mentioaed results, following table could be
="_-_olzvta:i.ne'.d T L

Table 3 17 Rough Estimation of - Construction COsts
: Costs of Bridge Works ! ' L

o Type, Three span continuous truss with 150 m equal span

'.-Width Single broad gage track (5'6") and two-lane ) f{;}_':'
: highway carriageway (2 @ ll ) g o

'1Unité Cfore:Tk

. . “_.‘,' Super-'- _':JSpb_ g i,‘Sub- Approach Transporta | PR
Sitg o Typg ‘structure. structure = total embankmant tion cost. . cIotal .

_ Bahadurabad 9% 17 o213 S o4l 3028k
% 90 16 40 23 229

: n Gabsrgaonl_; 90'.:_ ._.110.?‘;}‘..200:n.:niaaai'ain mf~2ix28“ff.ffpaz69:_

= TR o i =

S

- Stralgand 9 o112 . 208 44 28 280

203 49 -7 . 26 - 278

. _.Nagannari ?‘.C;:n la'90"'

12, 3. Railway links. e

The rough estimation of construction costs for railway 1inks by
bridge sites are shown in Table 3-18 S :

Table 3—18 Rough Estimation of Construction Costs Single Broad Gage 5'6"

Unit' Crore Tk

New construction -l' Gage widening * ::'= ;Total

. Total '-_;;\ Cost- “Total = - “CbééflﬁTotal S - cQéé“:ﬁ- SEITREE
ength(km) - length(kmo o7 length(km) G TUT T s

' Bahadurabad . 100 - ;_-;w::.i'.‘72;_7 L1260 4906 224070 v 1223
V'stabargaon 'l l? _95l:'{a5_72‘7;.*5jl124}:zuj!7[49;657~];_224z, cfjf'lé2;§;
ostrajgms 1 mB4 - LT g
,'fJNagarbaring~ | -1201””,: 100 3:{'p;ff; 15,ifl{ f};:fif,*,izogfﬂ ;_l_-lob;éjli,

Site-kn




1z2. 4 Road 1inka.

The rough estimation of construction costs for road 11nk57£§'°
bridge sites are shown in Table 3-19 : o . e '

Table 3-19 Rough Estimation of Construction Costs L
: (Two~1ane carriageway 2. @ ll ) -

Unit Crore Tk o

“ New ‘construction
Total length (km) "”"“'Cost

_ Si't_e Type

. Bahadﬁrabad SRR S By 67 5 - _ ._‘(.22'?_ .
65.1 . 25,6

Gabargaon . . L e
o 65.1 2506

aO-=

 Nagarbari . B L7 35.3 L'-j.fj,;’{.,fjlﬁ 3R

Sirajganj:

LW oW

. 12,5‘-Summary of-the'results:

We could obtain the roughly estimated costs of the Jamuna River’
Bridge Construction Project summarizing the above—mentioned results

These costs are shown in the following table by bridge site and
fby gtide-bank span _ SR

Table 3-20 - Roughly Estimated Construction Costs of the :
Jamuna River Bridge (Railway Cum Highway Bridge)

Type,' Three span continuous truss with 150 m equal span.

Width Single broad gage track (5'6") and two-lane carriageway

Unit Crore Tk

7%iSité‘:‘i Goideébank aRiver~train- Bridge Railway Road

c:span ... ... ing work .. works . links . . links 9‘?“§.t9?91

R o g3 f_‘228"“'123T I SRR A
Yo ,y;m-zég;;ff_lézif?f‘3¥26}.Q:‘sf474"1 »
9 a1l 26 491

 Gabargdon . -

 strajgani o M2 .93 0223 s as g

o oimalgendt 6 .80 280 89 . 28 . 47T

o420 M8 241 101 - 16 471
5.2

+, Nagarbari. 93 0278 101 . 16 . 488




RemarkS't _'
a.: All costs. given in the above tables ‘wete counted at unit prices as'_-3
of March 19?4 obtained from avilahle sources.- '

'f.-_fh;_The following costs are excluded from the grand total of the above,
- Ltable'“;‘.; S : _ R .
_f:* Costs for administration and engineering
:T1T* Costs of general facilities for construction.
. ;* Contingencies._' ' :

o kc;fCosts of Sirajganj site are. based on closing the upper inlet
Vpkchannel of the Dhaleswari River._

'%'13 Construction Materials

.j}supply hard rock materials.-

7ﬂd13 1 Pitching stone.

: _ The pitching stone is the most important materials for the river
. training works. ‘. This" project would require.tremendous amount of pitching
© stones. for building of large -geale bank protection works, ranging in size
~ from 60kg (132 1s). to 100 kg (220 lb) in weight.”g : -

S _i The required volume of angular pitching stone for river training works
1.at each ofthe proposed site is as. follows.___-'~-

g.--Site 3"_. Type of guide :ﬂ Unit e Required volume of"
o ':'--'3.- S _ banks R pitching stone
- _BahadUrahad e -f . fﬁf.j SR 103m3f. : ,;7;f2 609u‘2;';
Gabargaon LA '2;"998_'
'_Sirajganj "*' < B ELLRERETE TP 1 &
' '-ZNagarbari B - ,Ui .0 3,070
N c e 2500

R As. was mentioned previously, the greater part of 1and of Bangladesh .
o is covered with'alluvial- deposits and young rock formations which can: notr:,.

7 After the discussion between our team and Bangladesh Government "?‘
_ J;authorities concerned ‘we decided that such hard" rock should be imported_:,g
:-:ffrom foreign country, for example from India. S e

EO T

By the result of the first stage survey of our team, the unit price'.-,
~.of stones at ‘the stock yards at- the four proposed sites was assumed tem—ii
porarily as’ follows. SRl A N R S




Site . Unitprice

Bahadurabad ' : ., ' 600-Tk/100 cfr
:'Sirajganjpzé{;;};:};;;';'ff?OO;;:puf:E{i‘
r‘Nagarbari ' Euf,fdefzi*'5“736,:73?“7"

: H;}hese unit prices were used -for: the: rough estimation of construction
cost” of the project at the first stage

U 13. 2 Other building materials. pi_jl’;i

‘ The approximate quantities of building materials to be required for-_'f
. the bridge superstructure and substructure are.as . follows.

_'13 2 1. Bridge superstructure.

; The approximate quantities of structural steel to'be required for'ﬁ
' the bridge superstructure by 1ength of bridge are as follows.

DiStance between -.:-I'yTotal weight of 'z't Y
guide banks (km) S 'structura]_ steel (tDn) i Remarks

4 2 T_ 7':.7‘;f j53 47,000 ‘“1’fjw“p' Fig;feg'afe _ -
- ) S . R SRS : . composed Of SS‘-’&]_.,- e
R - R SM50 and SMSS -

. 13. 2 2 Bridge substructure.f, S

L The approximate quantity of building materials to be required for
- the bridge substructure by length of bridge are as, follows

Materials f?;'_ip'fgl Distance between guide banks (kno
a2 _‘fﬁ 5 2 _f"
Cement (ton) l?j” 68,000 85,000

Sand {m* 3y R 101 000 128 000
Coarse aggregate (m3) 202 000 256 000

'} 264 ooo'

.All above figures show the approximate quantity of building

jmaterials to be: required for .three span- continuous truss..
. with 150 m equal span and width of single broad gage track
'ia(5'6") and two—lane highway carriageway '

Not

l j13 3 Availability of main building materials,_‘tf“‘

L mhe_ nit;prices of main b _lding materials to be: used¥for the
: estimation of construction cos £ . the project arehas_follows.=




. pItems BT Unit price S L Remarks_.
iCement_ R 321 Tk)tonfh' '
o L . (excluding trans-
portation:cost) .

Mostly obtained
from abroad

Csand . 448 /100 ofe. . Tf{'!*3'§;;
SEET S (at bridge sipe) - Obtained fromidplhet_r_

Coarse ag'-gfé'gate Wi Y, 700 Tk/loocft oa:‘améa from"Bholeganj_ )

: fStructural'steel . 52,200 Tk/ton_ _ N
Semuerel 28 (ereduding trae f=f-*'-‘;zz,ilzbz‘;:si‘?“-
_portabion cosk) - . i

' Deformed bar - -~ - 72,080 Tk/ton "
o - (same as .above)

Regular sheet pile = - 1,610 Tk/ton S
R S }"l (same as above) e wesre
Light sheet pile -.='-L] 1, 720 Tk/ton

B a ' (same as above)

J‘

."Note-' The above are March 1974 prices obtained from available sources.
14. The Evaluation of the Four Proposed Sites.-

: As was described in the Inception Report (APPENDIX I), the’ study of -
this -report was divided into two stages. The purpose of the first stage
. of the study is to determine the order of priority of the four proposed

sites. o . _ _

He suggested that the order of priority would be determined by the
three ‘criteria which were written'® in the Inception Report and ‘these "~ =~ i
considerations were accepted by the Government of Bangladesh'authorities‘
-'concerned. ' . : . .

"The three criteria are as follows._

a._Stability of river channel. _ R
b Expected traffic volume through the bridge when completed

. ;__ R

e The total cost of construction.-

'FBased ‘on. the previously mentioned results of studies, we acquired a .
: judgement -as to’the most suitable bridge site across the Jamuna River :
' ‘among the four proposed sites..: ﬁ 2 o o

N a. Stability of river channel ;h;_‘%

WE have to determine the most suitable site in view of stabilitY of LY
iriver channel This_will‘be done by the analysis of the statistical‘data




The above studies were performed from the geomorphological and
driver—morphological points of view..-' ' B . o

As mentioned previously, it is clarified that the Sirajganj narrow
is the most suitable .among:- the four proposed sites from the geomorpho~ o
' logical point of view.‘[- ;'. i R e R o
From the’ river~morphological point of view, except the Nagarbari _
site, the other three sites are almost equal judging from the" fact that .
the variation of the displacement of river bank.lines.is almost! constant"
since nearly 1860. But Gabargaon ‘site is best and the Bahadurabad- and
the Sirajganj sites are almost equal from the aspect of the size of
. width between the banks. SIS

b Expected traffic volume through the bridge when completed

It is sure that the route across the Jamuna River will constitute_*
one of "the most important communication” routes of the nation-wide over—
~ land network in Bangladesh, If the much more, traffic would be ‘expected

~on this route, the benefit would be so much increased. The study for
“forecast of future traffic ‘volume across the Jamuna River:by site was
o performed for the passenger trips and the goods movement up to 2003. L

As shown in Table 3—21 it was clarified that the largest volume of _
. passenger - trips. and goods movement will be expected in 2003 at. Nagarbari.t-‘
site, the" Sirajganj site comes next and the Bahadurabad and Gabargaon E
' sites fall behind any of the others. . ' : .

c. The cost of construction.'.

_ The minimum cost is one’ of the most desirable matters of the’ Jamuna
River Bridge Construction Project. 'As shown in. Table 3- 21 the minimum
construction cost was. found at the Sirajganj site.tp : o

. The summary of the results of ‘the above-mentioned evaluation was
shown in. Table 3-21, The results were’ expressed in order of A A'

-_and C.. A means ‘the - top priority

At the Dacca Meeting which was- held at Dacca under the auspices of

'-the Bangladesh side from Oct. 30th to Nov. 4th, the Japanese side. stated

based on the study under stage I that they consider the: Sirajganj site
is the most sultable one for the Jamuna River Crossing-from the. technical,
: engineering, traffic -and economic ‘points of view, and proposed to con—
duct the detailed study under stage II. for the Sirajganj site only oo

This proposal was accepted by the Bangladesh side.‘

: Thus, it was’ decided that the detailed study under stage II will be ‘
performed for the Sirajganj site only . .
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RERRERN CHAPTER Iv e .
THE DETAILED STUDY AT THE MOST SUITABLE BRIDGEJSITE
pr _(Sirajganj Site, the Second Stage of, the. Study) :

With respect to the Interim Report on Feasibility Study for Jamuna
. Bridge Construction Projec ;which was- presented “from- the JICA to” ‘the:
. _Government 'of ‘Bangladesh ‘in Nov.': ‘1974 the meeting ‘was ‘held at Dacea’
‘between thie “Japarese’’ delegates”and 'the ‘Bangladesh” delegates.,”TheVmain
. purpose of. this meeting was. to: determine’ the’ most’ “suitable" bridge site
" from among ‘the four sites which were proposed by the Japanese Pre—- '
liminary Survey Team.'"h : : .

, The order of priority was discussed by the three oriteria whichj

© were written in the- Inception Report on-the basis ‘of the results of " ~
the first stage study, and it was determined that the Sirajganj site””q'”

'is the most suitable one. jc;' ‘ : . Sl

. As for the results of this meeting, the Agreed Minutes was. pre—%*?hff
pared and’ was signed for this Minutes by the chairmans of both an
‘fdelegates..~ : : T et e R

. ' The second stage study was’ started immediately after the termi-.-
nation of the meeting, ‘because. the" topographic surveying and- geological

';isurvey at the most suitable site should be done during this dry season.

: works-were erformed‘b‘

Hereinafter, we want to describe the summary of the results of _f
'our second stage studies..*““”- S S S

_1 Surveying.J ;fr h.

_'fl 1. The purpose.,

.- The purpose of this work 1is to; perform the following works and SN
" to obtain topographical data: for ‘the’ most suitable bridge site . o -

(Sirajganj site) attaching importance to the bridge axis.ifrwh‘wg

g;Topographic survey of Sirajganj site. g e -

"/~ Cross ‘'sectional surveying of ‘the river in the" region.lﬂ

iE iCross sectional surveying ‘of bridge ‘construction: ‘sites

L within the domain of road 1inks and railway links.5_>“i

i,fl 2 1 Topographic yurveying.

L The surveyed region is covering the area of about 344 km which; S
'j_extends ‘about’ 26 km” from north to’ south and about 21 km from west tonj"
”3;east along the Jamuna iver ‘attachin importance to,

S The'topograhic maps. were prepared by:the aid-of aerial.photos
fj(taken from*the airplane:which was brought ‘from" Japan and the plotting’
' th }photogrammetry




.'1 2 2. Cross-sectional surveying of the Jamuna River.

The cross-sectional surveying was’ carried out at: intervals of one’
kilo-meter across the entire width of the Jamuna River within the above—
,mentioned region. : : \ :

~ At 8 places of medium and small rivers within the region, cross—’l
. sectional. surveying .was .also performed and at three places of up,, middle L

- and downstream of the’ Jamuna, .the water stages were observed respectively
_ during the period of field work » -"'Eﬁ%khf'c o A

:1 2.3, Cross—sectional surveying of bridge construction sites within
: the domain of road links and railway 1inks. :

The cross-sectional surveying of the bridge sites were also
performed and this covers about 130km from Dacca through Tangail to
Sirajganj C _ e
1. 3 Results.

The following results were obtained by the above-mentioned surveying

ﬂf'Original topographic maps l,g_j . 1/20 000 3 sheets S
. .+ Mosaic photo: - . R ff__ 1/50,000 ' 1 sheet.
" .. Cross section of the Jamuna River = ..., . .26 sheets .
- .Cross section of ‘above-mentioned. 8 places _f 8 sheetsﬂ'
Water stage observation note . . : 1 set
Cross section of railway bridge sites 9 sheets, -
'Cross section of road bridge sites l sheet

The field works of this surveying were performed by our: surveying
team-from Dec. 1974 to March 1975 (Dry season) R

: 2 Geological and soil study.

_ The' studies were performed at Sirajganj site attaching the importw-ﬂ'
ance of the: foundation of bridge piers..: . : .

. Rough investigations on-- the foundation of bridge piers of the
- road links as well as on their banking materials were ‘also taken into
consideration._:_;, R - ; L L _ N .

_ To carry- out the geological investigations on. .the’ foundation of
bridge piers, 5. borings werg performed.along the bridge axis of the :
“Sirajganj site. The depth of each bore hole ranged from 92m to 123m -
according to the condition of site.' :

. Fig. 4 -1 shows the summarized drawing illustrating the results ,;;”
of investigations by. the 5 borings in ‘addition to -those . in the bore o
-5-0'used in the first-stage investigation ‘works (executed in 1973)
(Geological Profile and Explanation Table on Bridge Axis)

_ In this figure it is found that the bridge foundation has al e
_stable stratification almost similar to that’ estimated in the. first—f‘f,‘
~ stage. investigation works and that the layers in-the bores are well - .
=.‘correlated though the 5 borings were performed at intervals of over‘--."'
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'sea level rose (that is, with: marine transgression in thetpostgracia

20 thousand ‘years ago)'in theilatter’ halfiof, thejPleistcene than‘i
“the present time.,fIf the's river in thatﬂepoch is’ called the Proto-

-epoch), and the alluvial deposits in the- Proto-Jamuna basin. were finer':
grains in- the higher 1eve1"”These ‘deposits form the strata Auy to Aly.

: , Many soil samples_wer collected fro 'the” bore holes and tested _
Table 4-1 shows the selected design soil” factors for. substru tures,au:_-;wj*'
based upon analysis of! cur"investigation data. :

S feeld
ol b:-"

Table 4—1(a) Design Soil Factors for Substructures

NP RS

Haterials(unified‘x

:lngll Grain sizefl*' ;tCorrected

10 | ‘51;

- S't‘raitum _
. it I o . - (Imn) D60

S Algq,i Gravel &

L scattered

N gAuzfiﬁ Silt & Fine sand (SM) 0,035 . . 0. 15;;5-1_; .
S Awp o Fine'samd (SM)- 0106 . < 0.30 5.
'j‘Améft Fine sand (SM) 33:_0;&5?=5n”?0 30{:tr.;: :

..‘;:53.;=”coarse sand (S-Hg) ;nggét; f¥0 55ff '1:§8{§?_[5‘“*7$;_3f!7
Al M (s-Mg) - 0.05 L 070 140
Ly o ‘ Sand & gravel (Gm) SA : S ‘

‘} with boulders ﬁl,w
Wt ‘Coarse Sand (SMg)‘:
.with small gravels,_g'“ sk
;solidified S A

ttcoarse sand ° (SMg)
“with small gravels

| ozo 600 800k

Table, 4—1(b) ﬁesigi;S#ilrEéétérsgfé¥539h5€f4¢t9t2?5~‘Tf e

T Stratum _ modulus (E) Y S g e




. and the’ banking materials were .carried out. in; a route of. the eastside'“
" and westside’ roads of. the:Jamuna.River: having: a; total length . of about.

-.lfpenetration tests, at 37 spots, the auger boring tests at. 2045pots“

The investigations on the features ‘of the foundation of road 1inks

f';330 km and running from Sirajganj to; Elenga across the river.

These investigations were carried out simply by the Swedish5

These'innestigation works were performed withlthe\purpose f:basic

"gfdesigning 's0 that the number'of investigated spots was very" small com- J'fﬁ.:”
_pared with the total 1ength of: the .route, - but: the- works were: successful

7rroute.;

: Table 4-2 indicates the design soil factors ofufoundation and .
‘“abanking materials obtained by the analysis of. the,investigation data.

Table 4-2 Design Soil Factors of . oad Link o
B : Foundation and Banking Materials_

'ﬂVFoundation."fo"': :

e Typical N Yt Wnt ?Ya tEECR iy T
..;stiF??ra,f “ﬂterial (blows) . (g/om (x) (g/cm (kg/cmz) (den)

R Silty soil ;6?;%1;f ]1 8 2327 1 36 o 1 fiéﬁﬁf"'é'
2 ";Silty sand ﬁi"ﬁrlOt’-7:f1k9»n -%201*r:fl-ﬁe.;}wu_r:.;';
Snootalsand - o oo T T e T

'3,3‘f"f3aﬁd“ Vs?ﬁ*.yyf*lo;zofi'f‘71€9?fwf,20';gg,i,5§gﬂﬁf;_ﬁai”

fZQ?'

' Banking materials _fi“.i" R ';:v,f_':ipfi;.?fnsﬂfr

k-‘Stratum'ﬁ,_ Material p vd oW ¥t e

D (glem® () (glcnd (kgfemd)  (deg.) (D)

i Silty soil :
with sand
Silty sand




1:f3. Study for Stone Materials{ﬁ{ U

'3 1 General description.ﬁzﬁ:zd;ﬁ{?g;fib

‘As’ was stated in Chapter III ‘the procurement 6f*§£dﬁé‘matefiais'
required in :the Jamuna Bridge Project is one- of the most serious lg'g-f'
' problems under special circumstances. . o

i The designed bridge is very long and gigantic bank protection work '
.is necessary ‘to control the river flow. Millions of . cubic meters of

' - stone .material-has to be procured for construction of numbers of pier

- and the bank protection work during rather short neriod of 3—5 years.,

. But as stated previously, the greater part of the terrltory of T

Bangladesh 1s covered with /thick alluvial. deposit and . there. is no hills f
" or mountains. o produce stone material. Hard rock material to ‘be used
in river works should. be supplied from. Pre—tertiary rock formations,.;
- trap- ‘rock or thelr derivative gravels. Geological structure of: .
-Bangladesh. hardly allaws. to- expose these' rock formation within its ;
‘territory. - Hardrock formations ‘are: distributing in surrounding countries;
of India, - 8ikkim, ,Bhutan and Nepal Therefore, it is necessary to.

-extend the scope of exploration of stone material to the surrounding
-fcountries.- . ; : e R o

_ In order to. reduce’ the cost of construction of'this‘project' ie
. is requested that the stone material should be procured.as low- as_,
'-possible. ‘But, ‘between’ ‘stone supply and bridge building site long
'transportation (usually more than 200 km) is necessary.  Thus ‘stone.
“‘material required at the bridge site is much expensive, as. it includes-
high cost of: transportation. ' Lo o o )

3. 2 Possibility of stone supply. ‘w‘-

After reviewing many possible sources of stone-material all over
- the Bangladesh territory and: neighbouring sources. in” India, following
_ major possible suppliers were selected for the Bridge ?roject' )

RaJmahal Hill West Bengal State India j'u
: " Upper Jamuna riverside Assam State, India :
L Bholaganj Gravel Sylhet District Bangladesh '

f: Many other sand and gravel resources scattered in the northwest

1:; comer of Bangladesh are too small in productivity to meet the purpose;gd
;:Bholagan; Gravel has’ been the biggest stone . supplier in’ this country

for various. demands in, domestic construction.; It is especially suitable .
‘as material for concrete aggregate.u Ranipukur project is: still in stage'
of desk planning., It is necessary ‘to; start preparatory construction Lo

“of vertical shaft sinking beforehand, ‘80, as: to. meet, scheduled demands=
- .of.:the bridge project.: Rajmahal is ‘the’ biggest supplier and. the: upper
- Jamuna:is- the second biggest in their productivity and. transportation

xcapacity IRy i : - . el U

None of these three stone sources”can be'a sole supplier forathe
bridge project because their production and transportation capacity y
- are 1imitted in their respective local conditions.{;‘ : : '




Multi—sources and railway and river transportation should be com-'
bined to meet scheduled demands with economical and stable supply

Under these local conditions, yearly supply amounts are tentatively'
1ocated as follows.hj_ S

-ﬁ Bholaganj Gravel” "_f**=rivéf?éfaﬁsﬁsf;aﬁiqﬁjﬂ~f wlOg,dOQt[yrifj-""

' _Rajmahal Trap. rock L R r-
L oriver transportation from Dhuliah = . Lo i-vj:-i;378'000t/yr _
’“‘_railway transportation from Pakur station f:fllff720 000 : '

_ Upper. “Jamuna River . :
o river transportatiod

from three river ports‘f;fflf430 000t/yr
_Total : DA 1, 630 000t/yr

. For these transportation, 10 numbers of freight train of 30 wagons ft
g and 27 numbers of freight fleet of one tug boat and two barges will be-”'
necessary s o , L i . .
Detailed description was shown in VOLUME IV of this report._ 'ﬁilff
3 3 Price of stone material at the Bridge site.{j:f?:‘ |

Transportation schedule, FOB price and price at bridge site of

j's--"'_-_‘,stone material were shown in Table 4 3

'-'4 Study for River Control.

R The FOB" price s varying in’ range Tk 3 9 6 5/cu ft.: Average;?17:f'iz
) -pooled price is Tk 4 9/cu ft.ih'" : . ’ R IR

: ' Based on topographical and geomorphological consideration of the
aerial photographs taken by.the. Surveying:Team in Nov.’ 1974, the bridge:
-axis was: chosen about 12 km dovmstream of the Town Sirajganj : This

site has: advantages ‘of having only one main stream and lying’ under

the protection of the Sirajganj ‘bank - protection works as well as’ ‘the -

- narrow .of: Sirajganj ~In accordance with-the idea’ mentioned previously,
d';guide-bank system was adopted Arrangement of the guide banks and '
If;the cross’ dykes are’ shown in Fig 4 2 :

_ In this case, the bridge approach on the left’ side of the river
‘must cross ‘the Dhaleswari River. If: the approach will cross the
‘river by a bridge, ‘the opening on this’ approach may have a possibility

'”gﬂof inducing ‘flood” flow" thereto and causing serious damages to :the:

:;.approach and the bridge as’ well. ~In order ‘to ‘protectthe- approach from
.. this’ menace, we will have to. place another pair of" guide banks around

this" opening, and’ that the" pair of: ‘gulde ‘banks” will: have to be built O
T-nearly on” the'same scale ‘as’'thé main guide’ ‘banks.’ Especially,_the {“"“' o

| :} right ‘guide’” bank on the’ Dhaleswari will’ have ‘to be: connected with the -

;Qleft guide bank of’ ‘the" Jamuna.‘ This system ought to'need’ another huge
- cost and, in” spite of this’ treatment, will not-be- able to” escape from =
> the menace: of strong flood flow to run through the opening._ Therefore, L

. we. decided to. cross the Dhaleswarl by a cross dam and'to connect’ the

._Dhaleswari with ‘the’ “Jamuna by excavating a new- channel making use of
S.-a branch 1ocated about 6 km downstream of*' bridg"axis.-***

The guide—bank span was set at 4,680 m. (15 354 ft) arranging 26



a\om mhﬁxa

um psu oo._”\m mmﬁﬁ.

. 060°679°T: -
L TYS RLT6STAL

nou\h hmxa

_a_qu.whﬂmmmwuamwooowmonuw«awwmmm.wwoloﬂxa cmm N¢m NH&H Omm mmm mﬂxa o«q mmm NH&H 00o* N@N quaum,_ . 3unome TeI0L -

msﬁ 9%0eL _mqﬂﬁ m ,§§EﬁMaaﬁﬁ_U~.mA§tﬁ*

- [ . . SR au.muoumm_
«cvxa n..ﬂ mmqupn,”q; OLOW UL 0Tl U eyouL o (33O coaxxav 30 11

LR e e haou\xav waﬂvmoanpw
.:....m.,ﬁumnu ooaxxyu_mnﬂwnoﬂm

o hmxa .mmolmmiawmw S o _a,omxam

1 hmxa _,_ojmmxa Hm_:mw.o»owxaﬂ 4ww o oL e omxa R ‘_u ﬁnou\xav.‘ i
07 68T Nﬁ._mowooﬁxa v_omomﬁxpw.w_:_mo chmxau_wm‘_=o mmwxa _._.. (a3 ooﬁ\xyu_HJMﬂmumm

_Mu __pw”w.;uu qua _«mw,:,wnxa Wl _Jnooxaﬂ;mw.m ¢wNmua | _mu_ Anou\xﬁv .Hmr.
e I G T @gmoen)
S mqwua. cmmﬁ.. A 00ENL i ZTEAL uuon 10 uorIElsS ®© u.m mu._um

a.,_qahomﬁ mMVM_ Aomwxa vaou_”__.m._\_~H m_mh”onoN4mmV, RAERNS

quxH
Aomﬂ mmu

_omo,_.m% H .3 08 o.& 3 oﬁ qﬁ uoﬂd: & _),_u.. os _NS.__ o u,w_o@_awmo& _______,___..,Jm__u_‘ooo._ﬁm_.__, R ,u__cma_&n..w Tenuuy

e ....m o ,mmmamm ummz mﬁ_amh um&: m..BEmH. .umnE: mﬁﬁmh uu&m umﬂa umﬁhm mmmﬁmw al :o.,
R .m.‘.u H Ao anoeg mnoamoﬁmmh . .wmndﬂn um:uumvz“qmz ‘ nﬁmm_..mduzm nmﬁ.ﬁ:ﬂm :

T L Pl Lo wum.nm. m.wm..,.m..._m um,.mvmn,mbﬂ.num,.._.”m.mnmumz....waou..m...m J0. mu.nnm €=y 9TqeL



- -bridge piers of 13 m in diameter and 27 spans 175 min. each length
"adjusting minimum river width calculated based on the design discharge B
~of 3,420,000 efs. 'The design high-water level at the bridge axis was .
'_calculated at 15 25 ‘m (50 033 ft) PWD : ‘ . :

- The standard cross section of guide bank is shown in Fig. 4-
_“:Weight of stone’ for ‘apron was. determined as 30 to 70 kg; but 60 to
*:100 kg is necessary for revetment on river—side faces. ””ﬁ'- .

Location and alignment of the guide banks and the Dhaleswari new .
~-.channel would: be - checked by the’ hydraulic model tests and. details of
.. both the guide ‘banks and the new channel. would be decided taking the R,
'_.results of model tests into consideration.;, ST

s “In. this sense, the cost needed for the hydraulic model studies
" was taken into account at the stage of detailed design of the project.jv

o One guide bank shall be completed in two years.. The work shall
“.be started with right bank and shall be’ shifted to. the left bank after
- -completion:of the right ‘bank’’ Opening works ‘of ‘the: Dhaleswari new’. .
- channel ‘shall be commenced in" the year following completion of the . ..
o left guide bank and’ completed in three ‘years. In -order to avoid being ‘
filled up by sediment: during the flood season, the new channel shall
- be! opened in the first year over the whole ‘length in a small width and’ -
completed by widening in the following two years. ' Further,: dn; the '
year of commencement: of . the ecross. dam’ works, the left road- link as’

~ well as the' left bridge approach shall be: completed contemplating

" that. these structures will. prevent disturbances of streams. located - :
.over the area mnorth of the new:channel and assist the new chanrel to _"
‘function as‘a floodway without being filled up by sediment. SR

> Banking of the guide banks .was . planned to be executed by dredging.

-.Stone pitching was planned to be carried out by loading by tractor
J:shovels in. the: stock yards,” carrying by heavy—duty dump trucks. and
:;pitching by manpower ‘with the assistance of. tiredozers._;?p- Vo

. Opening works of the Dhaleswari new. channel was’ planned to be _
carried out’ by dredger which was used in the’ 'gulde-bank works. Spoil
. was planned to be dumped- in adjacent depressions separated by sheet”
- plles from the new channel Quantity of major materials is shown in
'.Table 4—4 . . ‘ , o = , sl R
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. 415 Bridge Planning.f
"“S 1 Total 1ength of bridge.

The total 1ength of bridge should be determined in accordance
th the guide-bank span.' Ag''was stated previously, the guide—bank o
' ’'span was ‘set’ at 4,680 m. (15 354" ft) ‘based on’ theﬂdesign discharge ‘of @&

-'3,420,000: cfs., Considering the above condition'“the total 1ength of B

.bridge was'determined as ‘4, 747.5 M. S S

}"5 2, Composition ofrspan.;a;- L

As the results of the detailed study in the second stage, it was'

B "determined that ‘the - three ‘span continuous truss’ with 175 'm’ equal span:’’

. is the most" suitable’type judging from’ the economi.cal point ‘of" view.- v
. The™ truss is” parallel chord Warren—type with vertical members and. each
”penel length is 12 5 m. f _“._. Y r;-;: RRESE Ty M AT T

"-5 3. Design and erection of the superstructure. E

The design of the superstructure was performed in accordance with

o 23 equal span continuous truss, parallel 7
. ‘chord" Warren—type with’ verticals, each
"span 1ength 175 m.f-_x e

HEight of truss 226.m, 0 T
ﬂ Panel length 'f“ 12 5 m :;\;:,

oo Used design prcvisions were described in 7 4 Chapter III : But in
'-this stage of study, ‘natural- conditions in’ Bangladesh were precisely ;f.
'investigated and some- items were revised as follows. SHRERE L

Standard wind velocity 35 m/s ‘
Range ‘of temperature change' 0° C - 60°C

) v

T Structural steel was selected in accordance with the working member‘_gp
g'force respectively ‘and used steels were SS41; ‘8M42; SM SOY, and SM53
=;which are, specified by”JIS (Japan Industrial Standard) :

B Electric arc welding was u='dffor all’ parts of the'structure but*":?fo
o for the field splice of* embers,‘the high tensile bolts wa: i

SR 'szhe one- block of structure was.: designed as’ light as possible con-l‘ o
wted ering high portability._ “The ' diagonal member at: intermediate support-”=

7 .’is the heaviest and its weight ‘is; about 22 tons.“'f

':gtemperature stress.z

SN ._,In ordinary practice, thre span continuous tru53=has th 2 i
“-movable: supports:and; one: ixe support in order to- release from the‘

qi”In this case,Jthe-ineatial-force'induced by earthquake should be _ng=
Lconcentrated at_theifixed support. - PRTERE

.T.° rﬂvertﬁfrom : suc:-h :



'gstopper was adopted to the both intermediate supports of the structure.
~Thus we can distribute the greater part of the ineatial force to the
' both® intermediate supports. (See VOLUME III) < s O

_ As a: general rule, it is expected that the erection of super—'fdh'f
"structure should be: performed during . dry season.,.;, The method of .erection-
- was’ divided into two, on: land andain ‘the - river.; oy :

_ The method of stage erectionlwasfadopted on land.zlinithis case,"<. _
" “the truss is erected on the stage using crawler crane ‘which runs along e
the temporary construction road parallel to the. bridge axis.zpﬁh;;; I

. In the river it is difficult to execute the stage erection.; In
this case, cable erection or . cantilever erection will ‘be considered as.
-a suitable method, but as.we consider the rapid completion of erection
. work. during .dry . season, we adopted the. method of erection’ by flat barge,. -
" to cope with above condition._ Outline of this method is as, follows..ﬁinu L

. : One span of truss is erected on, the movable stage at yard then
it is drawn out to the wharf by shifting the movable stage._ Then 4t
"~ is transshipped to: the flat barge which is prearranged at. the wharf. .
- The: loaded flat barge is towed to the site by tug boats, and then : it is ‘
. anchored. . The position of loaded barge is set in ‘place correctly by '
" rope- operation., ‘Then the:truss ‘is, transferred ‘from' the barge to ‘the . L
both pilers.: .The position of truss is adjusted correctly by ‘the pre—""
- arranged jacks.. Y S : .

Such a method was' adopted for the long span bridge in Japan
; recently when circumstances permitted : IR

. Each member of ‘truss is painted one. time with red lead at factory. |
At the erection yard .each. member is. painted with red- lead. again and '
'further painted two times with ordinary paint, then it is erected

o The bridge consists of 9 sets of three span Continuous truss..‘d:
‘1.Among them, 5 sets are erected by stage erection and the other 4 sets .
-are’ erected using flat barge. _‘;, : Sl o

"5 4 Design and execution of the substructure‘

: Reinforced concrete'well waS;adopted for the bridge foundation :
‘and’ the ‘bottom of - well should be attained: to the reliable gravel. layer EE
'-(A12 ox.Aly) . Therefore, the total. length ofeach well. becomen76 5-_cm ST
79 m2 in accordance with the position of reliable layer.-,'f. oS

- Circular hollow section was adoptedifor the ross
: and the thickness of wall was’ :

- Lateral stability of well was’ checked ‘on the' assumption that the
.-iwell is supported by: the’ elastic’ foundation: /The’ ‘spring: constants’ S
- which”were’adopted’ for: the check calculation ‘were'obtaine by ithe’ field'¥l'
_*ftests”of our team (LLT test) ! : s



It is necessary to finish*the well sinking work during dry season" SR

' from the view point of execution. . If the field work .of well sinking 'J' *
will be: prolonged 'till rainy season,- nforeseeable damages by flood

-j;will be expected

0 :j Considering the above~mentioned condition, it was’ decided that
. the well sinking work 'should be performed by using the’ ‘clamshell::
L grabbing crane- and 1arge-sca1e reverse circulation machine'

It iSeeasy to: lexecute: the well sinking work on' land using the
: clamshell grabbing crane ‘and reverse: circulation machine:: But:in: the
;river, special attention should be paid to the well sinking work

.,,,

2UE 3'..7“,-‘-' [

Considering a time limit of this work, we proposed next well

':_sinking method in the river.
. ¥

:‘.1:5, Pont!

'3_ In this case, steel-made caisson was adopted for the lower part
of well ' Total 1ength of this stee1~made caisson is- 19 m.
. The caisson is assembled at- yard and concrete is deposited in the PR
inside space “of the’ caisson up to'5 m from: the bottom. ' The:total weight _:'
. of calsson’ in: such ‘' condition is‘about 700 t, The caisson: 15 hanged
L by the l 000 t floating crane and transported to the working site.-__;

Then, the caisson is set on’ the spot by the aid of floating crane'
and execution frame which was provided at site. - The caisson 'is’ sunk -
_ uniformly using clamshell. grabbing crane: which is arranged on- the
: .stage of erection frame. . . . ;

) i In this case, supplementary 1oad which is" controlled by.the water
"poured into the hollow: space of: ‘caisson should be added-in order: to’ .

~ ‘dccelerate the’ sinking velocity of the caisson._ When the- bottom of

. calsson reached to:'the’ depth of EL-'-10 m, the precast concrete CTe
‘. cylinder of .4 m long previously made in Yard is’ shipped. and set ‘on the' ' -
.- steel caisson shell filled with ‘concrete, and both parts are connected :

. with high tensile steel bars and prestressed e : S i

Then the well is sunk using reverse circulation machine .

When the bottom of caisson reached to the depth as previously'

‘:-[scheduled the next. precast concrete; cylinder is set on the top of the

.df{caisson and’ ‘connected both: parts with high tensile steel bars, then the:
--]_caisson is sunk using reverse circulation machine..,rgp;p_ Tal - '

S H»QThis typ_s 1execution is continued until the' bottom of caisson
'g'reaches to the reliable layer as. previously scheduled '

S The weight of one precast concrete cylinder is about 750 t. After'f.h_
-.,'7the sinking work is finished, the- bottom: ‘slab work. is executed by pre- e
L packed concrete method_and finally top slab work is executed L

: Total numberio” well is 28 and 14 wells among them are executed on:ﬂ-"
sland residual 14 wells}are executed in the water.;. Sl -



o 5; 5 Transportation of equipments and materials.;-f

o *-.,It was’ expected that the construction equipments ‘or. materials to

. be'imported from abroad are transported to Chalna Port by oeean—going o
- steamer and- transshipped to the barges and transported to Khulna Port.

. Then:they are, divided by use and transported to: thelbridge‘site by
'}f:railway or. inland water._'~}

: Equipments to be procured"in Bangladesh and domestic materials :f'f;_
}v=are transported:.to' the - ‘job site; by railway, road and inland water '
e according to the cireumstances._a SRR : .

Ji 5 6 Quantity of works.-dw h
_’ The total quantities of main materials to be used in temporary
__works and the main works can be summed up ‘as. follows.

d{'Iﬁﬁﬁ?;7if3' “a'fQVH, “:Uﬁit' Quantity

85 000;':"fr:,-._i1"'*=
1920000
-+ 200,000 &
12,300

; “Cement '
/. Sand ..
i Gravel. S e
_-'jReinforcing bar v o
;-+Steel! material S M 10650000 e
. ~Cast Steel X ’ " Eh _. ,':‘2: 1,100 o
. High- tensile steel bar :jdyPh-p;w;ﬁ;;2}700ﬂf“
- Briek” oDy Tpes w0 39,500 %
;Crushed brick oo w3 158,000 .
. Stone: .7 e:f&;a):‘:,-l,";«,;f.5281 soogt:;; i
.. Crushed stonee; RTINS AR Ao s
<.¢ /7 Heavy O04iliin’s .-
- Lightyod
<+ Gasoline .
ﬂrLubricants i v M s T
Paint . .- . }uz@-»;;:;;tong:yvx‘%d‘

"'as follows.

Skilled
Unskilled5

840,000 mai-days
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‘_6 Railway Links.jﬁ.ﬁo;,“" i o)
- Railway links means the part of access railway which connects the hqifd
. bridge with the existing rai]way on the both sides of the Jamuna River.' e

::described

_ The railway links consist of new, ‘broad gage, single—track line ot
..having an aggregate 1ength of _some . 130 km.;; :

e They run from Salap Station on. the“ isting Ishurdi~Sirajganj
Line dn: the west of. Bangladesh to Capital ‘Dacca by way . of Sirajganj,_, o
e (sited for the ‘Jamuna’ River Bridge Construction) Jamuna River Bridge.':'”
,“and Tangail on the 1eft of the(river.:' RS ! : L '

Ty

6 1 Route location_ S 1.':..;. PR

The route diverges from Salap Station on the existing Ishurdi—-

' Sirajganj Line ‘(broad gage), runs eastward ‘and- reaches ‘the’ ‘Jamuna
River at point 13 km after crossing the Harasagar River.“ From there,
it extends to. the Dhaleswari River’ at point 23 km and’ runs down far :
_ to Tangail City point 42 km where a new station will be built.

Since the Dhaleswari River 1s expected to. be cofferdammed in the R
upper inlet channel, the route will cross on the cross dam. Lo '

I B T P

The route ‘runs further down, ‘crosses the Lohajang and the " Futjani,__.- E
'turns east, and then reaches Mizapur at: point 67 km, ~ The route proceed .-
eastward .approaches the existing main highway In_ a- comparatively arid -
area, and reaches. the. Turag ‘River. at point 96 km by way of Kalikair.

. After, striding over the Turag River, the route ‘goes_ far, down,'crosses
- the Tungi River and’ terminates with Azampur Station which will be

7_=located on. the . existing rallway line between ‘Dacca and’ Tungi to’ the

- north of the, proposed airport complex., The total track length will be ;'
: about 114 km.- o e :

o According to the plans of the Bangladesh Government, a”broad-gage.-“__
- line will be’ constructed to.cover the extension between Azampur through =
-:-to Dacca and a transshipment yard at New Dacca Station (Kamalpur)

ORI With this route, the broad gage through-transportation will be
a'covered from_the west all_the way to Dacca.,g_'a e .

ff=6 2 Design provisions. }A&”rt

S ';ihe railway link was designed aceording to the Code of Practice'
wjfor-Engineering Department of Bangladesh Railway.gg, ‘ . e

D Summary of main criteria to be adopted for this study were shown ; f
urin_Chapter III'8 5-and VOLUME V s '

if;ﬁ 3 Bridges_

SRR ;-The bridgesilocated in the x
"_into__he'following two clases.

ailvay links are classified by lemgth




- a. Bridge A.
f‘This means a bridge of 100 m or more in span.

"3'There are- 9 bridges ‘within the railway links Their navigation
" ¢learance was determined to the data available from BIWTA ‘and also -
“in consideration of the sizes of - respective rivers, channel widths
b,of nearby bridges, etc. : S S : o

The bridges planned for railway links were of meduum—span size and
- their superstructure will be made of prestressed concrete in an -
economic’ type;- ‘and, :the- employment ‘of. 1oca11y available materials
'and participation of ‘local contractors will be’ fully: taken’ dnto .
account. -Similarly, the" substructure will be- designed to be an PR

" reinforced concrete pier. The pier footing will be ‘embedded below.bf.

,_the existing river bed level in order to provide against scouring

The overall lengths, navigation clearance, spanning and types of
the nine bridges are ahown in Table 4 5 L . .

'The construction work will be carried out in the dry season as- a’ "j”
h;rule. Even in the dry season the foundation work at those places
~ which are expected to have a considerably ‘large .depth may have to’ . ~
- count on temporary. island work. The superstructure will be pre- ..
“pared at a girder production yard at site, and will be erected by '
means of erection girder., R SE o

: b,:Bridge B (minor bridges)

fﬂThis means ‘a bridge of 1ess 100 m in length and spillway bridge.
‘There are- 16’ ‘bridges B and many spillway bridges within the: railway

. links. - Total length of bridges B are: 670 mn and that of spillway
'-bridges are 2 585 m. S T

u_In the’ flood area,'the aggregate length of minor bridges is not ‘Jess

‘than 47% of -the aggregate length of . railway line. The. construction,‘ :
- type and construction method will be in accordance with the bridge

'*A depending on the spanning., R L : - :

6. 4 Track

“The rail will be 90" lhs/yard “and the sleeper will be wooden...

The bed will be crushed stone ballast.  .This new “1ine 15 to be’ operated,~-

at a. high speed than the others,.and the main line alone will use
gtieplate and anticreep device. R : : .

The non-ballasted section on Jamuna Bridge will have guard rails,_;ffi

.jspacing strips and footboards will be provided

6.5, Stations.. o S

. The stations are classified by function into four kinds, class A._:“l'

o class B, class C and block station.“hﬁf'

'“ij”The function of each station and principal'particulars of each -
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'-standard

f'class of station were described in VOLUME IV of this report.g“:fh

Effort has been made o0 as “to 1ocate the station at” as flat a place
S..as: possible. ‘But, two block.stations on. the. approaches of Jamuna Bridge
. -and one other station were forced to be on-a 2 57 grade (1/400)’;_A11_ .
L other stations were on.a level place.~_g¢ S L A

All stations vere allocated in a staight line and not. in a. curved R
*:section.- The stations were allocated with interval set at 6 0 km as. ;;'

. ¢

The effective 1ength of the station was set at’ 700 m. as determine
_ by the number: of cars per freight train._ The . center—to—center distance -
. between tracks was set: at 4 3m. pursuant to . the Bangladesh Railway s '
-standards._'.f S o . .

f’_ 6.6. Signalling and safety facilities. e

. . 8o far, the train dispatching has been undertaken at the central
dispatching station, while each station has also handled signalling on

~its own.  The dispatching and. signalling should however be an inseparat— S

-able integral whole,  Namely, if both are handled at one station by a..
single. dispatcher, the signalling of any desired local station’ can- also'

' }fbe controlled. “In this TIeW. line, CTC: (centralized train, control) ‘8ystem
was -adopted for the: purpose inegrating train. dispatching: and signalling

l' services and thus saving signalling staff in the intermediary station.j_;:

6 7 Outline of tra"k

'128 9 km"

Aggregate length : CoE
Jamuna Bridge and approaches W
S : 15, .0 km- F =
.7-'{'Rai1way links . 113.9 km

‘ Center-of. Salap Station”
_Center of Dacca Station

E Originating point _
. Terminating point .- .

- Number of stations v e 22 . ER '
Aggregate length of bridge: s, Jamuna - Bridge 45750 km
i w70 Other major’ bridges 1.352 km -
“Minor. bridges s 3.195 km

6.0 ‘km as standard

'ﬁStation 1nterval S
329 54 m (at Jamuna Bridge)

'*gMax- height of formation AR

6 8 Quantities of main construction items.;:5

The quantities of main construction items were as follows.
."Description

o Land
ﬁﬁfEarth volume ¢

“ ~Bridge A _---f'

" Bridge B ‘- .

3;*Permanent way&;

o (Main Line). .o i

.o Permanent. way7f IR,

S0 (sidings) i .




d'_new ‘road which connects Hatikumrul with Sialkol is now on-going ‘and,

_ -Station & Buildings ::fft—} ﬁds;f;f:‘ JQéZ:g
~ Electric Lighting Power e DS T
L& Telecommunication

’“; The design work-was. performed by the:aid of: 1/50 000|topographic;
'fmaps established by the Government of Bangladesh s

gh7. Road Links (Sirajganj site)

.On theqrightfside of the JamunagRiver, theuconstruction Work of'fz

~on’ the left side of . the Jamuna "River, the construction work of ‘new o
- road which connects Tangail with® Gopalgonj via Bhuapur:, (so—called T.B.G. .
_road) is also now. .progressing..’ These: construction: works' are carrying B

1 out under the control of. the Road ‘and Highway Directrate,. Government
. of Bangladesh, and it is scheduled that these works will be. finished up -

to 1978 These roads are conveniently available for the road links

.'3'7 1. Route location. ;_fiff o

B 1 1 Right side of the Jamuna River. )

o The route starts at Sialkol on the Sirajganj—Hatikumrul 1ine and
-_runs southeast direction about 3 km then it crosses the’ existing

';‘frailway Adine, . It runs; southward, about .7 km: parallel to the: existing
* -rallway, then: it turns to eastward, ‘.crosses over. the.Hurasagar River,

‘and Right. Embankment of the Jamuna River and reaches: to: the right

-:1approach of the Jamuna Bridge.: Total route length is 13 754 o,

R 7 2 Effective width and formation 1eve1 _

R 1. 2 Left side of the Jamuna River.“;fiFJ

o The route starts at the foot of left approach of ‘the’ Jamuna Bridgefﬂ_;'
~ ¢ and runs eastward in ‘the" direction of the" Jamuna' Bridge axis, passes- AR
" over the ‘upper inlet channel of the Dhaleswari’ Rive~ which was closed - .-
" by 'the cross dam, then it turns to southeast direction and’ reaches tof
.the T B G. road near. Elenga.' Total route length is 10,582 m, '

The road link consists of two—lane carriageway and each lane has-,-'

L 11i width.- The width of shoulder ds 8' T'As ‘was., shown in” VOLUME V of :

" this - ‘report, . traffic capacity of’ this;width system sufficiently copesj,'
- gwith the traffic volume"hich will be expected on and_after 2020




'.7 3. Design provisions.

. The road was designed using the Geometric Design Standard which

.~ was specilfied by the ‘Road and: Highway Directorate, the Government of -
_‘Bangladesh. The traffic capacity ‘of road was calculated by’ ‘the High— L

. way Design Standard which was specified by the Japan Road Association._' :
‘Details were described in VOLUHE V of this report.; e i A

»

Y 4 Stability of embankment._ _
. ‘The stability of embankment was calcnlated by the circular are
: _method.. The mechanical indices which were used for this calculation_r

‘are as follows.t-‘

Natural state";“r_f*“90? Modified ‘on D—ratio
R _ - d‘ff”'? 1of ASSHO compaction "h_
Unit weight . 0 9 t/m C - 2 0 t/m CLas
‘Internal friction ' 1 St o f'l': _ ST
~cangle. o L1300 S '17°5 .
'Cohesion' ' - :-' l 0 '_: ﬂl L 1 5

. Above indices were obtained by the experiments of our team in the B
r_second stage study.l R _ : ; ; .

The results of calculation showed that the slope of embankment
of 1: 2 is sufficiently suitable for the stability of embankment :ﬁt.giﬁ

7.5, Quantity of road works.

.a. Total. length of road links S
‘,:fl:jRight side of the Jamuna River;l_:afnrr_r
- f:_Left side of. the‘qamuna River LR
_;:}. , f' Total i L
r”b.ylotal 1ength of main bridges o
" Right side of the Jammna River -
-'Left side of the Jamuna River o
s Total o

1afc.wTota1 length of pavement

:,;Q:_Right side. of the amuna River DT
7 Left ‘side of . the Jamun =.'River p
s Total S

1ﬁfd,iTota1 1ength of box culverts

Ifi'Right side of the Jamuna River
V:LLeft side of the Jamuma”River

L i--_'.e'..'J'.Tol:al volume of embankment

ﬂ?]ﬁRight side of damunatRiveri
. Left side ‘of the Jamuna Rive_
Rt Total L :

1“365 840"
601,760,




CE. Area of land acquisitio

. Right side ‘of the Jamuna:River
.-'Left side. of the Jamuna ‘River
' - Total :

S f Above works were performedgby”the aidﬂof 1/50 000 topographic maps'f
',;which were provided by the Government of Bangladesh e T s

*h8 Construction bases.f__lf

B The construction of Jamuna Bridge is an epoch-making works which
“'are composed of .a huge quantity of: subworks and necessiate’ eight years
. for completion of the main works: provided with: a huge amount of con—- -

. struction materials and equipment.: SR , _

The works also necessiate a number of workers, who must be kept e

- gathered near job sites’ since the sites’ are ‘isolated. from. towns. . :

Especially, -numerous foreign workers will ‘be engaged. in. the .works: since
'the major part of the works requires large-scale mechanized execution.

R From these reasons, it was planned to construct the basea providing
- with the’ facilities necessary  for management and’ operation.r Since the '
area for the bases is submerged by flood: water almost every rainy :
season,; settlements for’ jobs and dwelling mus t be built on all’ weather

. lands, which shall be. constructed artificially.. ‘Hence,.we have to: beginf_a"”

:"with reclamation works for creating all—weather islands where the bases i
. shall be constructed : Goe el

S The construction works for the Jamuna Bridge project are composed
-of the following principal works.f”- St e . a

,_' a. Bridge construction works
" b. River control works.
. e. Road -construction works - _
d. Railway construction works .

. Among the above-mentioned works, those for construction of railways‘

ﬂ‘.and roads ‘can be executed’ by the" current system of construction control,

Therefore, in this project, we have to plan a - new exclusive system of

ic‘construction control. for the bridge and river control works.. Construc—:‘.7

- tion bases were planned for this. purpose ‘and Taid: ‘out; on: both sides of
i_-lthe river° the main is on’ the right bank and the branch is left_bank.x

The construction bases must be provided with the facilities required
- for comprehensive management of the: whole -jobs; - the facilities required

?fgfor management of: carrying—in—and out, storage and repair of- the Lcon=. ..o
-struction. materials ‘and equipment,’ the- facilities .required. for work in_r-: s

“'.Tthe base areas and the facilities for living.of. the workers.g For.con- = -
‘-s‘struction of these facilities, the following works are: necesSary.gi, o

“a; Construction worksﬂof lands for the bases :
by Construction works: of ‘temporary. railway:;
“.e,-Construction’ worksiof temporary roads '

‘d.  Construction works of. : o




‘Constructibn'worksfoffcambers and canals L
_Construction works of electricity’ facilities =
Construction.works of settlements’for job .-
Construction works of settlements for' dwelling
‘Construction .works of sewerage aystem

‘Construction works of motor: pools _

ﬁTransportation1facilities in the’ base areas-‘#

SR B0 D
-

‘.";f:": Yo

:Fig. 4 7 shows the 1ayout of the work sitea and the construction
bases.;'- D C . : Ky

Loy

'i{Job settlement in the main base (Right bank side)

3”E1ectric power station
©Fuel 'storage’ yard1 s
-Aggregate’ yard":
“Concrete mixing yar
! Agphalt plant'’
'Steel bar .yard . .-
“iTemporary . equipment yard
Heliport : 2
" Office area
'‘Workshop * .
‘Superstructure’ storage yard-~,n~'
“Water” supply station .
Motor pool: : LT L
T Construction machinery yard L
“Truss-assembly ‘yard - Sl e
" Forms 'and scaffold yard
Warehouae . T o S - .
- Precast’ block steel caisson execution—frame yard '
Camber e | : :
Landing pier [

::jfBranch construction base (left bank side)_-t

fMachinery yard
?Motor pool K
! gregate storage yard
teel bar yardﬁ~'»~
»;Warehouse i

. Office area . S
ﬁTemporary equipment yard RINEL
ﬁElectric power stationl L

"Fuel storage yard"
7 Forms:-and’ scaffolds yard

o Living: quarter

"7jfﬂCamber _—

':7The_arrangement of above-mentioned facilities wa
Fig 4 8 L e
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S The quantity of works to be needed for the construction bases was:-
shcwn in Table 4-6. e _ i : : R

Table 4-6 Quantity of Works for the Construction Bases

Reclamation ‘of 1ands

“land area'~'ﬁw
dredging volume

1,210,500 m? '-‘_375 800 n? 1,586,300 m2
;fz 505,000 m.;+;n3676 000 ‘m3:. /- 3,581,000 m¥

_Temporary roads SRS UL
‘Temporary railway h o T e

735,49 km

' railway length'ﬁ;

3£h3535 km £58;35eﬁﬁ.:

Cambers and canals _.i?_fifj” RS R RS L 'T

 area of camberS _ DR "162 000 m? ',’-.'?-".159 100 m® 321 100 m2
canal ‘length = e fonl 3,150 m e 350 m - 3,500 m
. dredging volume R B - 3, 047 u® Ll 2 004 m3 - 5 051 m¥

: Water supply faeilities

' max water consumption per day 2;460‘t/da§_tf'1;540:t/day‘_f:ﬁ,gbb E/d;y.

: Electric power supply facilities . .: U o ‘ ‘  o L - t S
electric power consumption o 13,160'KW;'.' t.'S;QGOHKW ‘ "19,120 KW -

Job settlements S S e R 'u.' ; FRURTTIN

area . 650,500m - -_211 900 m2 862,400 m?
- number of 1ots for facilities,:fﬂw: ‘16 v ll T?;‘ 27 e
Dwelling settlements.il ' Kﬁ'f::' j ituf_”. - '; -5'. - E

-area SR P ' 560 000 m2 - 163,900. 2. . 723,900 m2

Floorage for. houses for 2{ T e e el 9

~ ‘'workers without dependents s 66 200 R ;:ﬁ;;?“fTPO:E O 120f990-m__

houses for households RN A 700 house3f~<""‘“;f1 .. .1,700 houses .
‘Sewage-treatment facilities JI-LUJWAeIuk : nf:,:“:jt‘ t?'lt
| & & ifl:;200f;'in3 700 3

waste water perlday
'f‘jMotor pools i

‘area (inside of job settlements) 32 500 m ""-:5°53;4ob,ﬁ2;];a; ﬁ;' '
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?-f'9 Construction Costs.

The construction'cost wasnestimated based on " the unit price on

Tt-jJuly in 1975. ° Concerning’ the .domestic. equipment materials and labor,:f
.+ market. prices at job site were: ‘taken,: while concerning those ‘to be " " 1\
.~ imported, CIF prices in” Bangladesh were - taken considering transport—v.fﬂ
7 ‘ation cost ete: to. the joh site An. addition but Excluding import~duty c
ujand sales tax.f»:;_i. B RS T S Lo :

R -ELQSummarized construction cost: for this project was’ shown.in Table:ff
o 4=7. - Inc this estimation, 5’ A of cost ‘of; main works: was taken .as mis— -’

fo cellaneous cost and 15 7 of whole cost was taken as; contingency

The total cost was estimated as follows

Foreign currency

Domestic currency

Break—down of the cost by year was shown in Table 4 8

$ 697 959 x 103
Tk 2,138, 492 * 103

_'Table 4—7:'Construction-Costs for'the_Projectjruu'*

: ;.Iéém_ A

ot

Construction Costs. - -

D.C. - . .. P.Q.

C(03TKR). 3(103$)

Total -
(103$)

mf:uAdministration

Construction Bases

f_ Main Works

_;Substructureslf~
:Superstructures
MsiBridge Approaches
fﬁGuide Banks .

:-.@Dhaleswari New Channel ;mii'j%

'ifRailway Links
' {Road Links

:.:fMiscellaneous

Sub total

'?i.Land Acquisition :*j;

"l-Contingency

xff Grand total

174,720

278,93 i

500,523 "7149 840]1

156, 990t:, 107,609
109,058 194,964

69,349 20,874

269,744 \'71,950__?-f
aoh. - siddz .

'363 491 . - 18,296
53,879 2,137
51,321 . 21,049

1,077, 732; n 442,021

”15'060f‘

91 038

"*f{%2;125;4§2f-.i;_ §92»959‘-.

';’138 342 ;_Lf

‘;524 923_?;;;3
8 199fi:“°i

rzs-soo:ﬂ"-

112 494&

862’!‘58 A # '

'-Notes

onestic:currency”ano;E}é;_isfforeiénicurrencjﬁ3}1iiit:yd
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ule Maintenance Cost.:_;fn

Maintenance ‘costs were: estimated for the period of 30 yeare after

t”completion of construction works based on the unit price on July in ‘ffﬂmf
-~ 1975, Concerning the domestic ‘equipments, materials and labor, market H”

ff’prices at: job . site were adopted while concerning those to be. imported

L. CIF prices in Bangladesh were taken considering transportation cost, J;;;

import duty etc. in addition.g_'
, Summarized maintenance cost” fcr the project was. shown in the
: following table. ‘I this table, 5 )y of whole cost was taken as con="u
_jtingency . . P : e ;
‘t“juaingéhaﬁce cost fdr”ﬁpé project o
Item T DCl(TR) - FLCl($)

' l._Bridge dnd’ river control

for 30.years . . .. .- .- .. 466,001,000 " 15,757,000

o annual average‘ o S . 15,533,400 . - 525,200.}5

2 Railway links ..1;i“ _ . N S -

‘for 30 years . .. 300,720,000 _7 800,000
' annual average_i S R 10,024;900'-rj_ 260, 000 '

3. Road links BRI R |

for 30 years .- .~ "95,187,0000 . -

 annual aversge 3,172,800 0 -

4. Contingency (5 Z for the above) R Teno .
for 30 years - - 43,095,000 1,178,000 .

annual average S s 71,436,500 39,300

_'Total S e B A T : e
a“““al a"erage o T L SR - 30,166,800 . 824,500,

. Maintenance cost’ by year during project life (30 years) was shown ii
”_in the next'. table.”g‘_ . . ‘ -




Table'4-9: Maintenance_éosts by Yéaf

. “D,C,: domestie cufréﬁcy;=F;C21*foréign75ufrenéy.

_fBridger&jriyér'ﬁontfol : Railwéy'linksaa:;3‘:Rqad1}iq?é_ ,.:ty': ‘Contingency .. i Toral
D.C.. C e DeCa e FaBai s DaCeni ;,F.c-?:q” R0 Y PRSI N JEIESCE RS | M SR ¥.C.

Year

L (103TR)y ,iiégé);f S(103k) - (1038) . €103TK)((1038) . (10%TR) - (10%$) - (10%TK):: (10%%)
0 20,549 < t.2,606 0 il niimen o slafn il lepg a0 Chan,576 Y 2,736
ist. . 15,836 07 223 10,0240 zeo v U TR T Uaiag3 TUT ah 27181, 507
‘2nd. 13,598 . - 223 10,024 260 TT1,269 0 24 26,656 507
drd. 13,598 . . ;223 .. 10,024 . 260 - L Ry1BLi L. 0U2401.24,803 | 507
C4th 13,598 . 223 10,024' 260 .7 TT1,269 2400 10726,6567 507
'Sth 17,716 686~ 10,024 260 1,692 - 48 35,516 ° 99
6th . 13,598 - 223 10,024 260 1,269 24 26,656 . - 507
7th 13,598 223 10,026 260 1,181 2 24,803 507
8th 13,598 223 10,024 260 1,269 - 24 26,656 507
9th - 13,598 223 10,024, 260 - - 1,181 ‘24 24,803 - 507
10th 23,615 . 2,510 10,024 260 18,585  -- 2,612 140 - 56,836 2,910
1lth 13,598 223 10,024 260 . - - U181 0 24 24,803 507
12¢h - 13,5980.707.223  °10,024 4 260 1,765 - 1,269 24 26,656 507
“13th 13,598 5 223 7'10,024:° 260 . - — 1,180 Taa T 24,803 507
lath - 13,598 223 . 10,024 - 260 1,765 - 1,269 - 24 26,656 - 507
15th 18544 1,066 10,024 260 6,084 1,733 . 67 36,385 1,393
16th 13,508 223 - 10,024 260 1,765 - 1,269‘__‘4”:24t:‘4i:26,656 507
17en 13,598 223 10,024 . 260 —  — 1,81 24 24,803 507
18th 13,598, 223 10,024 260 1,765 = 1,269 24 - 26,656.. 0 507
19th 13,598 223 | 10,024 . 260 - — 1,181 . 24, 24,803 507
20th 24,429 2,569 10,024 260 18,585 = — 2,653 . 142 ... 55,691 2,971
21st. 13,598 223 10,024 © . 260 —- -~ 1,181 ° 24 . 24,803 507
22md. 13,598 . . 223 - - 10,024 260 . 1,765 .~ s 1,269 0 2470026656 - 507
23xd, 13,598 .. 223 10,024 . 260 — — 1,181 .. 24 24,803 507
24th - 13,598 - . 223 . 10,026 260 1,765 - 1,269 702400 .0 26,656 507
- 25th 17,716 686 10,024 260 - 6,084 - 1,692 48 . 35,516 - 994
26th 13,598 . 223 10,024 . 260 - 1,765 = - 1,269 24 26,656~ 507
C27th 13,598 <0 2230 010,024 1260 S - 1,181 V247 24,803 507
‘28th 13,5980, 07 223 1710,024 07 260 . 1,765 - 152697 a4t 126,656 507
29¢h . 13,598 - 223 10,024 260 .~ . == 1,181 .24 - 24,803 507
0th 14,864 282 - 10,024 260 18,585  —= 2,174 . +:27 .. 45,627 . - 569

' Total 466,001 15,757 300,720 7,800 - 95,187 — 43,095 1,178 905,003 24,735

Mean . S ‘ T R
 annual . 15,533 525 10,024 260 3,173 - 1,437 40 - 30,167 B25 .
- COBL ) o - o C . o - S S _ . S T




l-11 Traffic Study. '

In the previous study, future traffic across the Jamuna River was"

f'estimated for four proposed sites of bridge construction, whereas in the B

. . present study ‘only the traffic on the- Sirajganj route :was estimated, as
. it was.decided; that- the Sirajganj route ia the most suitable site of EIEPE
j-bridge construction.gvif e A v e Emaal il T FRIRSECEE N

Accordingly, future traffic on other routes was not estimated in
this study, and the estimated made in-the previous: study were used an -

- approximate data (because’ the conditions of traffic estimation are not
the same for both studies) ' - : i s ey e ‘

11 l -Population;ﬂgr_ ' :

: There are two - official estimates of future population of Bangladesh;-
one ‘is the:rates of: population growth'estimated by the. Census. Commission ;
-of Bangladesh; - and ‘the’ other, the estimate: released by ‘the. IBRD.: :In

- this study the two. estimates have been respected, and an- intermediate
estimate between the two has been’ adopted in consideration of .the ‘popu-

* lation control pelicy of the Government of Bangladesh For -the years '
up to 1978, however, the estimate made by .the Census: Commission of -
Bangladesh was used in :the estimation of population growth. The results
of estimation were :as follows..u LT s ezl ieen

r,,Yearw e ;ax~Rate of_3ﬁ_ D
AR Population -Growth .-
1973 300
” Ci978 v 3010
"1983 2,89
1988 . - 2.53
1993 2,31
~1%98 . - 2,19 .
L2003 2,06 0
“t2008 T T 1900
2013 1L T0
2018 S 1.0
L2023 il
20280 T 1,20
2033 111 .
.2038 TS I R

(Source. Census Commission of Bangladesh)

The above-mentioned annual rates of population growth were: applied
to. the years consldered,: respectively, to estimate the. population Ain-
each year (base 1973/74) The results are shown in the next table._.

G Year f}L Population (103) Ratio to 1973
”'1973/74 76,002 e T 110 bk
Lo 1983 _-KWHIOO 200;,-.Q_r~”.h' 1.32 -
et Qee3 it qaalgep BT qley o
Coiao 2003 0 147, 700 T g
: ARy Lo2.260
a:-l2;44:3‘




_ Above population -was- distributed to each district considerating the |
-component ratio of it. 3‘“ R REEE T T R ,,.‘_ 8 3.:._gn s :

When the areas of the administrative divisions as: of 1974 are: used
" the population ‘densitles. can be estimated .‘Dacca’ ‘Division, for instance,

Cowill give ‘a population density of as many as’ 3,353 persons:per. sq. km 4n

: 2020 The details were shown in VOLUME VII of this report. IR

311 2 Forecast of future Lraffic across the Jamuna River.fi.'"
;11 2 1 Passenger traffic. -

The methods and assumptions for es timation of future passenger
-'traffic across the Jamuna River are as. follows. :
'(1) Future passenger traffic across the Jamuna River was estimated for
" the years of 1993 and 2020, and the estimate . for..1990 (when : the '.
Jamuna River Bridge 1s’ expected to' come into service) and other
:~years was: made by simplified method R R S T

(2)-To estimate future passenger traffic ‘across the Jamuna River, the :
20 0~D distribution of passenger’ traffic by districts was" established
- and ‘the nationwide ‘passenger traffic expected to occur was- dis- .
- tributed across the country according to. the future railway and-

road networks. . An estimate. of. future passenger traffic by modes _
of transport was also made.. SFaN . 2

(3) The gravity model was used in the establishment of the’ O-D distri-
bution of passenger traffic by districts in ‘step (2) above.

'11 2.2, Cargo traffic.

Future cargo traffic across the Jamuna River was estimated on the _
basis of the data obtained by the 1974 survey.: The methods ‘and . assump— .
-tions for estimation are as follows. R i

(l) Future cargo traffic across the Jamuna River wasg estimated in due
s consideration of The First-Five-Year Plan of the Government of
Bangladesh

(2) Future cargo traffic was' estimated for the years of 1993 and 2020
- ‘and for 1993 the:0-D distribution of nationwide cargo traffic was
'established to’ estimate ‘the cargo movement across’ the Jamuna River.?

(3)_Future traffic in such commodities a8 food grains, salt, and sugar di“
”newly eetimated on. the basis of estimated population in 1993. ol

F - ,:.
. il

(4) The ‘movement of other commodities such as Jute, jute product,_ Co
“cement, 'coal petroleum,’ steel, fertilizer and stone was estimated
by the following conditions. S SR . :

a) The estimate for 1982/83 w‘

"daaefbﬁ}tﬁe basianof[TheAFirst—Fiveé';1'
Year Plan of Bangladesh.:; T '; o : St L T

‘b) This estimate was’ extended to, 1992/93 and th timate‘for‘subet; e
T sequent years was made on the assumption that cargo traffic Would .




_'agrow after 1982/83 at about half the average annual growth rate till
.;1992/93 ‘The reason is that the cargo traffic growth after 1982/83
_“before and ‘after” 1982/83, since ‘the' unstable political situation of
"~ Bangladesh is’ expected. to bring about 'a considerable delay in the

- execution of . The: First—Five—Year Plan._h_if‘.- :

_.”c)pThe estimate of traffic in each commodity till 1982/83 will be describedhf'
.~ in“the” Feasibility Study': Report.1 The* estimated average annual growth
rates before and after 1982/83 were shown in. the next table.yif-‘ =

Table 4-10 Average Annual Rates of: Cargo Traffic
: Growth by Commodities ' .

:'Commodity Before 1982/83 After 1982/83 (Through 1993);;@

.Cement T ey sy

Goal .~ 5% 3% (138
 Petroleum 5 7}{"-"; S T sy
steel a0 3gx s

Tertilizer 125 % 7w <197> L

:Stone ;?:[é; ;E:!;B 7;:ii_¥l;~;'ﬁ;4ﬁ%§; 7{9(1'48) -

Note:; 1 The growth rates of steel traffic were estimated in
B B .consideration of the growth of: other industrial
;- products.k_~ﬁ;unn,lr wr s Tee . v
wz;;Concerning ‘the: annual. growth -rate, of: Raw Jute and
.. .-Jute products. on. the target year: (1982/83 1992/93 .
soabel o Loand: 2020) is not included in this Table- because it .
Lt e oo can be. estimated in: setting up of the future develop--m
Se o, ment, planr,msgi B U co

hd) The estimate for. 1993 was made by multiplying the estimate for 1982/83
by the average annual growth rates shown above.,ﬁﬁﬂfa:__ui.,“.“”‘ o

. (5)_The assumption was made in the. estimation of future traffic in mining
-~ product in .the: Gogra. ‘district that the. production of. lime, cement and -
- coal would ‘have. been started by 1993 R : e -';M;:.
-(6)_The current growth rate of about 4, 44 in GNP was used in the estimation
" of cargo traffic growth in 1993 and after: instead of- the rate of 5,5% .
" which is:almed by The- First~Five—Year Plan,.because. it seems too; high“
in the:light of the. present. rate of economic expansion in, Bangladesh
In the estimation of. future. -cargo traffic. the.annual growth rates.in:..: -
' .railway and road traffic will be placed-at. 4 % and 4.5 % respectively,iﬁ o
.on’ the: assumption that road transport will outweight railway transport;j;-
J,in the future. £ e ; : e

1\11 3 Traffic across the Jamuna River at Sirajganj bridge site. ;

S For the most suitable bridge site (SirajganJ site), the more detailedi-"
fi"study was . performed in order to- estimate the benefits of this proJect.,‘




N ll 3. 1. Passenger traffic.“rr._gi[

"passenger traffic across the country

.:-['-(1) Estimation of future trip generation

, The basic rate of inter-district trip generation was established-j-'
as follows.‘ﬂ;frr e Tl - - Ll LA e T

Basic rate of future inter—district trip generation
ff 0 0077/person/day

. When this basic rate’ is used nationwide trip generation in 1993_
" ‘and . 2020 can be estimated as follows, although trip generation will
differe from 1993 to: 2020 s . SRR

‘1993 88 mill'ion trips;/year
2020 o 429 million trips/year

Using these figures as control total, passenger trip generation
. in each district was estimated. The trip generation in each distriet
- was computed. by dividing the control total according to the district
distribution of total population of Bangladesh The_results_were g
.shown in table 4 11 S Dt L

'-(2) O-D distribution of future passenger traffic j_

The 0 D distribution of inter-district passenger trips was esta-

' blished, processing ‘the  data by the gravity: model” and' convergence

-'calculation.. Preliminary to the establishment of the 0-D distribution

- of inter-district passenger ‘trips, the ‘forecast of future road and
‘railway networks and estimation of the time-distance: between districts

,Kwere carried out -as: will be explained below. DI : )

1) Road and railway networks "55* J“":”

‘Not only- the existing road’ and railway networks but also the plans;ﬁ
of expansion were taken into account with reference' to ‘the’ Bangladesh |
-'Transport Survey report and the time table of the railways. e T

2) Time—distance
The time—distance between districts was’ estimated dividing the

surface transports into railway ‘and Toad networks) determining ‘the::
;shortest route between ‘zones (A) and . (B), and ‘placing the ‘average' . i
-« traveling’ speed at 30 km/h ‘for vehicles and 40 km/h: for: trains (based
“onithe working ‘time ‘table ‘of the: Bangladesh ‘Railways) . ~In’the: case

of ferry routes, - ‘the  time-distance was converted to the route distance,“-ﬁ
when determining the shortest route..,' R RS SRR : e

.3) Time-distance O-D ;ffh



'_'model was established using the average inter—district time—distancei
" estimated’ from the forecast of future road and railway networks (see
Table 4-12) Tl L ¥ ,

The O—D of future passenger trips which was established by the
_'fgravity mode] based on: various data mentioned above was shown in
'_Tables 4 13 and 4 14.; ﬁrr' B Gt : :

Table 4—15 shows the zoning table of Bangladesh which used for S
-the computation.,;_",~_ S e lng el ey . v

ll 3 2 Cargo traffic. RNURE U

The 0-D distribution of cargo traffic in each division was first o
established in consideration :of future supply and demand by commodities;
. The’ inter-division transport: characteristics were then determined to =
- estimate the cargo traffic across the Jamuna River. The' transport mode:
distribution of cargo traffic by commodities was’ established in con-.": ..
"sideration of the effect of  the bridge location, and future’ cargo RS
traffic crossing the Jamuna River. at Sirajganj was estimated SRR

ll 3 3 Estimation of future cargo traffic across the Jamuna River._niv{

0f the nationwide inter—district cargo traffic, the portion of o
_-traffic which :ariginate in either the eastern or western half of ‘the ‘1 -
country divided by.the Jamuna_ and Padma Rivers may cross the Jamuna‘- Lo
River, when moved from one . district to the other. To be- concrete, the o
_ éargo traffic which originates in the following divisions may Ccross’

the Jamuna Bridge when it is built. ' : :

Inter-Division cargo traffic which may: cross the Jamuna River._ff

Rajshahi Division < Dacca Division_'

'Khulha Division f L Chittagong Division o
e The possible interdivision cargo traffic crossing the Jamuna River'h
- ig estimated in’ Table 4-16.  When this traffic is divided according to -
mode ‘of transport the cargo traffic which will cross the Jamuna River 2
_ _(by road and rail) can be estimated '

'3_-11 3 4 Traffic across the Jamuna Bridge by modes of tranSportr-

E Future passenger and cargo traffic across. “the Jamuna Bridge has
-.been estimated respectively, in this section the traffic volume will
"-bé “broken 'down’ ‘according to mode- of ' transport ‘and will be expressed
in numbers of vehicles and’ trains. - Furthermore, estimates for all -
'_years between- 11990 and 2020 :will also be made by a simplified method R

"-:‘on the basis of the estimates for 1993 and 2020

. 'The traffic growth. in 1993 and 2020, will be divided'in'to'natu'ral- |
_and incidental increases : _ e T




e Table 4 11 Number of Inter—Dj.strict Future Passenger
e Generation Trips P e SRR

4Passenger Trips " * 'z * ' Passenger’ Trips - “"z';"
(10 Thousand Times) . (10 Thousand' Times)

--Dacca Division%_f ._%.T*w"8 955 ., 31.09 - .- 113,372 - ..31.17
1. Sylhet . .. - 1,812 . - 6.29‘5 f__f\_ 2,470 5.755‘,
2, Dacea 3,442 0 1195 5,792 13,50
3. Mymensingh . 2,877 9.99 ‘”1'3,32§l;.g;'u 9.15
4. Tangail T e 82473f%i?f 2.86. .. 1,184 . 2,76

Chittagong Division . . 5,342... - - 18. 55~_73?¢} ‘§7;434 . 33 S
5. Chittagong TR - Y-SR E T VR f:-z;aAp.‘; g_;_a 62
6. Chittagong BT -~ 181 © . 0.63 - 232 0.5

7. Noakhall -~ - 1,207 429 1,604 3.74
8. 'COmilia'_ f"“ 2,128  " 730 o, 758J'””f'f56'43"

Khulna Division o gae1 2497 10,588 24.68
9. Khulna . ;L}:j ‘ff"1,53s5f*¢j*;;5 36 dass T U873
10, Patuakhali i o498 - 173 567 .l 32
11.'Barisa1 S 1,386 a7l ajea 3078
12, Faridpur .. . - .. 1,400 . - 4.86 ... 1,686 - ‘3,93
13, Jessore . - .. 1,477 5.3 . 2,488 5.80

 l4. Rushtia - 922 3.200 - 1,767 4.12

Rajshahi Division . 7,312 2539 . 11,506 ~  26.82
:15 Rajshahi 1,895 6.58 . 3,192 S7.44
16-,?abna!,ff ,.ﬁ‘ffﬁff_ff”’lsiSSfL][f7iﬁ&;di%.“ﬁj Q{T}1'755ff,;j;;?4 09
17. Bogra .0 0o 90L -. 033 0 .- 1,330 3.0
18, Rangpur o ': L  _2 238 ..  Jf:?;77f“T f-.f£ 3 393i7””aivf7,91f3_. 

19. Dinajpur 1312000 oy 3,891,836 i 4.28 0

' Bangladesh Total 28,800 10000’ . 42,900" © ©100.00
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.(})dfassensé? trafficfhyfﬁodesuofitranspprt;

Railway passengers .f'“

.'” Road passengers FEELT e
. Total e 2,123

o ' ;;The above passenger traffic were converted into the number of carsr_'

= and trains according to the following conditions. et g . Lo

' '.(i) Railways

: The estimation of railway passenger in terms of train is basedcon i
fthe following conditions. ;;&'; ST : - -

"_Passengers per car .0, 70.persons. ..., 0 0
. . T . SRR S : p .

“fg Cars per train T "J.f=-j:; 20;3n4"'”

i jPassengers per train";iﬁﬂ;}ul 400Lpef50ﬁs'rﬁ.rfaﬁgjz_ﬂdiﬁ;_;ﬁr

h:AAnnual operating days ':;365 days

C The conditions above were established at the meeting of the”survey%f_'f
team and officials of Bangladesh. i : L

(ii) Vehicles

Vehicles are. divided into passenger cars and buses.h, 0 official

f'fstatistical data. is available concerning the traffic of’ passenger cars

‘) land buses’ crossing the Jamuna’ River, and the vehicle traffic across the

- .Jamuna River was estimated ‘on ‘the basis of . the survey taken’ by the: survey
 team, - According to, this survey, passengers are’ carried by ‘passenger cars .

- and buses across the Jamuna River in the proportion shown below.--

L‘ffProportion of passenger car traffic to'
"-ibus traffic across the Jamuna River s

| Bus'J-'
70 7
76 /

Passenger\car

At present”buses outweigh passenger cars 4in passer traffic in ;pﬁ_f
Bangladesh “but: passenger ‘cars will ‘acquire increasing importance as-ﬁ3“j‘,f
various programs are carried out to improve the infrastructure includingi S




:'Lthe roads. - With this consideration in mind the proportion of passenger
d'cars to buses was placed at 50:50 in the estimation of future . passenger g

o traffic crossing the Jamuna Bridge._ The number ‘of’ passengers per car

- 'passenger index.

- as shown in the next table._-ij;'

-and bus ‘'were” determined as follow leaccording to the present riding o

Passengers per car 1f:,:3.5_3

Passengers per bus “'_ 40 0

As a result, future passenger traffic crossing the Jamuna Bridge '
"was estimated in’ terms of numbers of trains, passenger cars: and buses,-

Table 4 18 Passenger Traffic Crossing the Jamuna Bridge =

R U Y L P R Daily} i
,rwo-:Annualﬂw;. Average fAnnualruﬁcs Average”

..Mode?of.Transport
| Passenger Cars = 12, 629x102 3 460_;1Tzo;057x102;n»5;495 N

| Total - J i 13 735x102 3,763 ‘f’21;8b9¥102?"“5;é75zf”:
Railway Traffic (Trains) 3 750 7:.'f 247iifi3;876:iffff 38

(2) Cargo traffic by modes of transport

The cargo traffic crossing ‘the- Jamuna Bridge shown in Table 4 15:"
was. broken down according to mode of transport. el L

t Conditions of conversion_.;”--f

Railwazs T . . : _ : ey
.;The assumption was. made that the following conditions would apply to
_ the railway cargo transport._-,_g‘f o : o ) .

: ,,Capacity ofp!reight car
stFreight cars per train
;aiLoading rate 'J"f e
'Annual operating days:ﬂtf
| ”VTrucks ' ' ,

”The assumption was made that the following conditions would apply toﬁj-
fthe truck cargo transport. g EE R R pEE

o‘_Capacity of truck

“;Loading rate

AAnnual operating days~



: According ko ‘the conditions established above, futire cargo traffic S
. crossing the: Jamuna- Bridge wes converted to. numbers of trains and trucks,._-‘
. as shown in Table 4~19 ' - : - SR .

3:2020

Daily Annual Daily

‘Average' Averege

2 015x102 'ffissz
s 7 665

Table 4 20 Future PaSSEHBEr and Cargo Trafficf::'” g
Vel Across the ‘Jamuna'Bridge S

i01993 - ﬁ:L'f:--r’-~2020 :

‘per year ;- per day’ . per: year per day;].i;

' ié.Mode_of Tféﬁspdrt

_”.ﬁessengertCar?i' _1 262 900 3 460'ﬁ€;'2 005 700{t 5 495;Qf.lf

(" ogd B 11°6°° w3 a0 s
S Trdeke L T e 61,7000 0 169 s 201 500;_d"._552fj; e
'-".Total 5 ;;g1,435,200{*H;_3,932.$iA'2 382 400$f'_'6,527;f* N

K fPassenger Train ff' 8 760??Z’f~{'24 e el 13 870?,ifff3;3§1:-_:
NS | 555;A'fg 7 17,6650 2Ll
| Total :'_,ﬁ}_i 11 315’2';]1,'31';;3 5 21,535}' 59 L

e Railwey _~Cargo

i (3) Annual traffic crossing the Jamuna Bridge S

izt Annual traffic crossing the Jamuna Bridge was estimated by a. simpli— R
.j:3fied method for all years between 1990, and 2020 . The years before 1990 P

| ”:¢he1fegﬁ1tsiweré,sn§wnjigxméﬁle=4;gr




R Table 4 21 Annual Traffie Across the Jamuna Bridge S
ST I by Modes of Transport SESVENR EHEUTAE LS ,Jf'ubifhrﬁa L

’ SPasséhgér ’:‘Freighr" .
“~Trains. " - Trains: .
(Units/day) (Units/day) (Units/day) (Trains/day) (Trainsfday) (Trains/day)

; Passenger ; Buses'_m;_ Trucks 71": Total ' Total

: _Yeer Cars

1990 3,234 _,.‘233; 126 S N 643;31ﬁn;;5 23
1991 3,309 . 2907 - 141 . - 03,7400 . .. 123 _
1992 3,385 296 L1850 - 3,836 ... .. 24 - 31

1993 3,460 - 303 . 169 . ¢ 3,932 24 31

6 .29

6

7
. . : B 7 S '
1994 . 3,535 -~ :310. - :-.183 4,028 0 25 G sociBer 33

T - R
9
9

29

1995 3,611 - .:316 . 197 4,124 - . -7 25 33
1996 3,686 . -323 . 212 - 4,221 0 26 35
1997 3,761 C .0 329 U226 0t 4,316 0 260 0 9 o 035
1998 - 3,837 1336 240 G g,413 Ty e 37
1999 3,912 . 342 254 . 4,508 - . 27 10 -
2001 4,063 - 355 283 G vS45701 0-oo-2800 0 0 0 1L S 039
2002 4,138 . .- 362 - -.-.297 - - 4,797 29 0 120 e e 41
2003 4,214 0369 - 311 - 4,894 29 12 Al
2004 4,289 - =375 - 325 " -4,989 0 . 30° oA 63
20057 4,364 ' 382 " - 339 . . 5,085 . 30 A3 e A3
2006 4,440 - 388 . 353 . - - 5,181 .. 312 .- . 14 - 745
2007 4,515 395°: - 368 5,278 L3114 L. 45
2008 4,591 401 ;.. 382 . 5,374 .0 o 32 So015 o L AT
2009 . 4,666 408 . 396 5,470 - 32 - . 15 . 47
L2010 0 4,76 . 0 415 410 0 . 5,566 33 0 T 49

2011 4,817 - 421 . 424 ... 5,662 :.5.° 33 .16 49
2012 4,892 428 . 439 .0 0 5,759 - T T ¥ A - 2
2013 4,967 . 434 . 453 -, 5,8% - - 34 . . 17+, - . 5l
2014 5,043 - . 4417 . 467 - 5,951 - ‘3577 o Y18 53
- 2015 -5,118  447% 481 6,046 . '35 - 0 onnl9 o enelii 53
2016 . 5,194 454 . . 495 . 6,143 . ... 36 .-19 . . .55
2017 5,269 . 460 " 5100 . .. 6,239° - 36 S ' A%
2018 . 5,344 467 . U524 06,335 M3y o200 <o 57
2019 5,420 - 474 - 538 . cooo26,43200 s w370 s il s 200 e 0 57
2020 5,495; . 480‘. : _-552 S 6,527!;_'- 38 .21 59

(4) Composition of traffic generation i

Passenger traffic across the Jamuna Bridge in 1993/2020 is calculated
by mode such as rail and road, -and, also, divided into the normal traffic,
_diverted traffic and induced traffic.. - : S

: The result of estimation is shown in Table 4-22 using the ratio of S
model split which is shown before : Lo N




_l'Table 4 22 The Result of Estimation of Annual Passenger .
E Volume by Modes of TransPort (x 1 000)

'[5 {1993]

- S o V”f'Rail-: j'*Roédfn;;:gTotaloﬁ
' Normal Traffic:,fff_' S 2,940 12,100 05,040
Diverted Traffic: e il 57,830 0 - 5,580 0 13,410
Developed Traffiec . . 1,620 1,160 - | 2,780

o Total 112,390 8,840 ©© 21,230

"r_i[ZOZO]fg'

7 Ratl  Resd Toral
Normal Traffic - © .. . .. 6,133 . 12,190 = 28,840 .
‘Diverted Traffic. - 10,517 - . 0 - o
Developed Traffic .~ - .2,510 :71,840% ' 4,350

Total : '_fﬂ_nff : A19,160'_,'14,03Q L 335190 R
- These passenger traffic is estimated by modes of transport according
to the .same procedure as in the estimation of :11.3.4. Then concerning the
cargo traffic, induced traffic which is generated by . the .Jamuna Bridge is
not considered because of goods movemen t forecast under the development
. plan.- As has already: ‘been mentioned above, traffic by modes of’ transport :
- was broken down in the following table (Table 4~23) ﬁla L ; :
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.12 Evaluation of the Benefits._frn'd

- 12 l. Concept of benefits..;p

o The benefits which are expected to result from the construction
-':of a bridge across: ‘the . .Jamuna River are, roughly divisible into two .. .
" categories:  direct. and indirect benefits.. The direct benefits will be

.represented by the. savings in. transportation cost and" time. which will

 be effected when the Jamuna Bridge is offered for free public use, ‘and ’
. the: direct benefits can be estimated according to mode of transportation
- (road and railway) G , o .

: The indirect benefitsF nclude all but direc 'benefits, but it is.,,
impossible to enumerate: all such indirect effects of ‘the bridge con-
struction. . In this study, therefore, the indirect benefits will be’
‘Iimited to such obviéus returns'to the investment as savings in river- .
‘crossing facilities (ferry and its related facilities), savings in cost
of ferry operation and maintenance and utilization of the. base camps }
after completion of the bridge. N B

: The basic conditions for evaluation of benefits of bridge construc-
tion are -as- follow5'~- - e T

a. The benefits of bridge construction are assumed to be the best, and
the’ benefits of ferry improvement, -the second best. ‘The benefits '
which are expected to result from the construction of the Jamuna -

..Bridge will be evaluated “on the basis of this assumption. RPN

‘b, Traffic growth which is expected to result from the construction of

' .. the Jamuna Bridge 1s divided into natural ‘and incidental: increases,
‘and the benefits of incidental traffic growth will be decreases by .
__half in value, when evaluating ‘the overall benefits of traffic growth._

12. 2. Direct benefits._-._' :
The direct benefits which are expected to result from the construc-

' tion of the Jamuna Bridge are the saving which the. transport can effect
by thefuse_of:the bridge, and‘the savings will be afforded in two ways.

" 'a. Savinge in transportation'coSt.

b, Savings in transportation timef

. . The savings in cost ‘and time will now,be‘estimated according to
-]mode ‘of transportation.; N ST S -

2. 2 1. Saving in transportation cost
“In the estimation of savings in transportation cost, the differencesl~f

"before and after bridge ‘construction were calculated and multiplied by
- the transportation cost (or freight) per unit distance - (km) .according

" to modes of transport. . The. procedures for estimation of savings in f,,; jff

;transportation cost will now be explained
:-Savings in distance. ;;ff"

The savings in travelling distance after bridge construction can




‘be calculated from the differences in inter—district road and railway

3 distances ‘before and after bridge construction, ‘as shown in Table 4= 25.

“The time of ‘river crossing by ferry boat was placed ‘at 5 hours, allowing. e
S _for the waiting time and was’ converted to’a’‘time- distance,~ using an’ :
! _Aaverage vehicle speed of‘30 km/h and ‘an’; average train speed of 40 km/h“ Y

i Man—km and Ton—km savings.

When the savings in distance are. multiplied by the volume of R
passenger and cargo traffic crossing the’ Jamuna ‘Bridge, ‘the’ savings can
be expressed in man—km and ton—km as shown in Table 4—24. Paiaitiondb

. ;_?.L,-.'fabié 4-24 Man—Km andTon- Savings

Unit : Thousand

| 0o age3 o TR gnap
Han-Km Saving Tor—Km' Saving Man-Km Saving ~Ton—Km Saving

~ Road f“: 1,051,320 . 33 801.”;, 1,651,540 - 110,732
*‘Railway e 1 759 530 361,641 .. 2,781, 22°f%f 1,061,526

TOTAL . 2,810,850 -"}";;355::‘*""‘]:,j;,;:‘:f;;.-i':;'14',_432]:‘.75.0.;;;_:;..i‘:—‘_;1,15;2,’,??5;8;‘.:..




.'"fféb1e 4f25(a),;ThézSéﬁi@gajianﬁtéiénisffiéthG#d7D“b

By s

';13346j11é5ﬁi'45£f144ffi44%f144~

2 T 307 69 030 144 144 144

_ 313"M¥me“3in8h 12 *jf*f;ﬁf"f . 106 144f,14£31;4§g§i44f1144 f14§ i

4. Tangail f‘f‘; :f447f1 :7*ZJ 9 164 144 2447U1660 184 144 1447
6

o '-;*.'-'__”'syihe'ti- '

2, Dacea

.-Chittagong EORTIRRy i _":_;_:30;3559;;53p¥j144 =144',144
| -'_Chittagms W L3069 30,144 144 144
C7eNeskhalli i 30 69 300144 W4 WA
i 8-;Comilla-39"tT.'?'171”'1;filif*ff?;;,‘7' 30 6930 144 144 144

Y i
‘ :

" Table'4'25(b) The Savings 1niin£éféni§££1cgfRa;iwaifbiéiahéégf{;~f

' Diétrict3;_ fi 1';5_95 g;10:~‘11_'flzzs,13"T}14  L15  £16ﬁ:ﬁi7;Afi8ifj19 '

9123 171 123 7135 79 141
e et L1490 1230171 1230 171 1250 171
“ﬁ‘;?;suymensingh '.ifi$aﬂﬁ'38ﬁ}iSB:f“thflgé?f184f7194 183 sg
4. Tangail .- .I_ 1941397139139 194:.194 194 194 194 194 194
5. "Chittagong L T AR '1‘49?-.123'“.:117.1' 125 158122717
6. Chittagong MT Ces 19 123 172 123 158 112 171
7. Noakhalii:Ti 95 U 14971237 471,123 158 112 171
H‘S,‘comilla.zi.f”:55195 ;'_J;:JL‘ :?;_Tlhgi:123:4171: ;23 fi25  ¢79HLl5i3. 

-fj2r;Dacca

. 9 Khulna ¥3 :ﬂ  N ﬁ_ls;éjééépfe |    7:< _ii- Bogta *7: 
‘_10. Patuakhali‘5fﬂ;jf?14’“Ka§ﬁtih' U as Rangpur
. _ 11..Barisa1 _f_fﬂ;”:'15 Rajshahi fﬁ"' 19:“Dinajpur f, e
"'f-12 _Faridpur ff7f% ;?16 Pabna b R




Unit—km saving

. The man—km and ton—km savings calculated above are. converted ‘to. S
_ unit—km savings by. the method which has already been mentioned accord— o
'_,ing to modes of transport, as. shown in Table 4 26.“ ' v

Table 4 26 Unit—Km Savings by Modes of Transport
SRR A o © ""Unit: Thousand

Mode of
Transport

57_1993'“‘:5;{6. __2020 SEa T

.‘fEassenger;carif'.: :']:"150,189 L h235,93dﬁ“i-}":'ij
CoBus U 13,142 o 20,6440
“Truck -'jf_ SR .‘8,450” - 27,6830

ow v

The railway is not considered here, because ‘the savings in railway '
. .transportation cost are estimated in terms of ton-km instead of numbers -
of: trains,ii Lorba T L T e Ve s okl e A

‘rUnituhour savings iffun

e Unitwhour savings in motor ; transport can be obtained by dividing
"the. unit-Km. savings by the’ average vehicle speed of 30 km/h; as shown ,
© 'in’ Table 4-27,"and man-hour savings in railway transport can be’ obtained

by dividing the unit—km savings by the average train speed of 40 km/h

by Table 4 27 Unit—Hour Savings by Mbdes of Transport e e
R T T T -a~m'_. TR Unit' Thousand SRS

"“'Mode oF T Year ffi;.

. Transport . "’QZOZOfi?jﬁ:n;"

”_?ﬁ?assenger;Carfi;;ijﬁ;;}Thnn"S;OQﬁrta,fij;jH;7;864;j‘;Ti?IWL
5 .“Trnchh"j'; aih_. v-ihﬁh' 'i'-'282__fuil”t:i_i‘gzafﬁ'LM'Ki .
CRailwaytl L0 oo43)988° 69,5310

T ® Man-hours o

"-Calculation of the motor transportation cost

“To. estimate the savings in transportation cost it is necessary to f
,compute the’ transportation cost: per km. = The major transportation cost
. includes fuel, lubricant, tire, tube, maintenance and" ‘repairs,’ and
. depreciation in the case of passenger cars, and the. ‘cost of commerical s
. 'motor transportation includes the fixed expence (labor and administra- ‘_f
S edve costs) in addition. to. the expence ‘items mentioned above. The‘motori_

_transportation cost’ will now be estimated item by item.;a T LT

'-Fuel

Motor fuel consumption per km in Bangladesh.islnot nown.;‘




__computed as’ follows.;gép

'According to. a; survey taken in Japan, motor fuel consumptign in Japan R
is as. follows. o }l, : s o S

0. 0694 2/m4__,.-;
0.41 T /km
#0.365 Jl.lkm_._ I

Passenger car
.; Truck (B_tons)
Bus

Gasoline and diesel oil ‘are’ pricedlat 3.3 Tk/£ and l 18 Tk/l
j'respectively, in Bangladesh Therefore, - the motor fuel cost in
'-Bangladesh can . be»estimated as follows' SRS '

Passenger'car
Truck ° o
Bus RO SN
;Depreciation ‘ f iﬁiﬂ;f'“‘

R The vehicle depreciation expenses in Bangladesh are estimated as l;-l'
g follows._ﬁ S B T .

;1) Period of depreciation -'”flz.years-iil“'f"‘L
'2) Vehicle price - ‘ B
| ﬁ‘Passenger ‘Car 5 :34"667'Tk/uﬁit?

7 Truck 0173, 333 Tk/unit"!
Bu5' l:' ,;_ 'V:' 195 000 Tk/unit

.l'3) Average daily service mileage

Passenger Car '”gjgaﬁ 26.7. km
" Truck .-'”,:_ij.'f:_L 86,2 kn -
-5 Bus-;;,‘.?‘nl Qnﬂ_ 83 3 km

(NOTE) The figures obtained by a survey taken in Japan in 1974
: “are multiplied by-.0.7 to estimate the average daily
service mileage of motor transport in Bangladesh

As a result, the vehicle depreciation expenses per km can be

'L_‘fjf;;if._an,yr ”7“.111Tﬁj g- RN
Passenger Car 34 667 X .u=,0.305(1k[km)@

12 X! 365 K 26 7

Tr“k L _173 333 x 12 % 365 x 86

te _nsport Expenses (by,'he Survey Commission of Japanese;”}f
as used ko, transfer the ratio_ of fuel and depreciation costsg__,




o iAs'a result the ‘motor" transportation coat’ per km in Bangladesh”
"Tcould be estimated as shown in Table 4-28 Lo - .

Table 4 28 Motor Transportation Cost per km'
SRR *<:? Unit'-Tk/vehicle/km”?

. ‘Passenger:Car..

LA

LoFuel’ T T 0,23,
' Lubricant - 7 0.03°
. Tire & Tube _+ » . :.0.07 <, -
- Maintenance, - . 7. . 0,18 =
_‘Depreciation . :' - .. 0.30 . .
_“Subtotal . . 0. 81
fFixed Expenses- R

. Grand Total ,‘;f.;C-;o;alﬁ_u';;.j1;92w;12343;;;f;;_h’

' Caleulation of the Railway Cost :;;;ﬁﬂ; ifﬂ _': ;1:[¢:;‘35w5.tg[;;ﬂ{gq_ag'

Passenger Fare -'f.:- :1 . ::'.w_;fs.j . ’ 'l_ﬁjlg;' {_a;g' iﬂagfy]ff'
L The railway fare of Bangladesh varies with the class of passenger

" - cars, " According to the fare rate table of the Railways of Bangladesh
the passenger fare is as shown in Table 4—29

Table 4-29 Railway Fare in Bangladesh

o Firsf{c;assjsSecond‘c1ass ‘Third Class.

15.30 Tk 11.90 Tk

case A 200 miles (322 km) l_ 45.8' Tk
ew

_'Case B 300 miles (483 km) ﬂif56&3fikf: :*éélapflk*

T i fon s ereen e ik 4 i

CaSeVA*h'*

iFirst’Class § 0.14 Tk/km *0=iz"Tk7kﬁf
Z:Second Class 0 05 Tk/km Jxl 0.05 Tk/kmlffw. -
- Third Class ;; 0:04 Tk/km = ©'70504 Tk/kmf;[“ﬁrfﬁ*?

'3lThefef6fe; the inter~zone railway fare is as follows.  ;?‘..“

-‘fO 15 Tk/person/km
0 05 Tk/person/km
4 Tk/person/km

_:g,;Firat Class
o ;Seeond Class




3h;:and salt :

. _savings in railway transportation cost are estimated according to*~ the:ﬁ;=-
. following proportion of second class fare income to third class fare St
,income in total man—km savings““'~ R TN B

x;‘

Second Class : 10/ (0 05 Tk/person/kno
Third Class f;w: QOA (0 04 Tk/person/km)

'Railway Cargo Transportation Cost

According to the data of the Railways of Bangladesh, the railway'
cargo transportation cost is as follows ;;f_,

Distance

~ Gravel _' !Sylhet - Jagannathganj g ': 420 km::‘ ‘-3Jb§“fk)a6gﬁd}‘__
Cement .h_;.pKhylna - Sirajganj Ghat . ,-[ 291 km - ”'h2.66‘Tk/mound e
S s ”Chittagong - Jagannathganj ?1444:kmi;::?-3;342Tk/nound:'_
Steel j ~*'Khulna - Sirajganj. Ghat 7i?9l'km'i“”'.Z;SQTIh/mount':._;
Machinery,¢ Khulna - Sirajganj Ghat ;:;jf29l‘km‘hﬁ };4 59 Tk/noundh;'
- ' _Chittagong --Jagannathganj” 444 km :59 96 Tk/mound--'~

_;”-Note l mound = 3 67 kg .

The transportation cost of these commodities per ton per km iS"f'
calculated below. ' : : L v :

Gravel' S 0.20 Th[ton[kmd'

Cementn__iﬁ' - 0.25;fk/ton/km _
oo .:0.20 Tk/ton/km .
Steel Lo 0;27 Tk/ ton/km
Machinery iﬁ:sﬁ'Tk/ton/km:.

0 61 Tk/ton/km =
: . As ton—km savings in-ecargo: transportation have already been esti—-
. mated for all commodity items, -the railway cargo transportation cost _
:is calculated using the average of figures shown above.,

The railway cargo transportation cost is therefore given as follows

“

Railway cargo transportation cost

Aot

(020+025+ozo+027+
043+061)><31-- :
0 33 Tk/ton/km

ol The cost thus calculated will be applied to all cargo traffic cross— e
3‘ing the" Jamuna Bridge, although it includes sugar, raw jute, fertilizer,

;;-12 2 2 Savings in Time

In this study a few time cost:hhavelbeen established in consideration fﬂ




'-:of the 1abor cost in Bangladesh as shown below.:;;'

| Class A ::' 2,500 Tk/monthvlf. 2 250 Tk (after tax)
. Class B - 1,800 Tk/month_,_ l 620 Tk (after tax)
Class C .'800 Tk/monthu_ 720 Tk (after tax)

The average monthly working hours in Bangladesh are estimated as .
follows._ _ : .

__._Class A _'23 x 8 =184 hO.UTS‘;- SO
- Class B - 23 x 9 = 207 hours . . - . ..
Class C .23 x 10 = 230 hours-

Accordingly, the time costs of labor can be calculated as
- follows.‘ Vs S . R

Class A ;_5.12;23 Tk/hour L N
‘Class B - - 7.83 ' Tk/hour =~ ="
Class c }.u‘ 3.13. Tk/hour

The ‘time cost of passengers during transportation is estimated
to be half the time cost of labor. , ,

Q-Class A S 6,12 Tk/hour
' Class B: - - 3.92 Tk/hour
Class C 1.57 Tk/hour

The calculation of time cost savings is based on the following
assumptionS' : :

Passenger Car.

_80/ of passenger car users offer labor that costs ‘and belong to.
g class B of labor. . S

Bus

70% of bus passengers offer labor thatlcosts; and - of them 10% -
belong to class B of. labor, and: 90/, class C of labor."rgl_¢;

Railwaz flf

70%. of railway passengers offer 1abor that costs, and of them
_ 10/ belong to class A of labor, 20/, class B, and 704, class C.

o Accordingly, the time cost of labor by modes of transport can be
-Estimated_as follows._ S o . .

Tablelé:bﬁhyTlmelCost'of Labor:by Modes;of:Transport

T PergPassengeré.iig Per Car.or.Bus. . .

‘Passenger Car . 3.14 Tk/hour - 1L 0 Tk/hour S
V o Railway \.x .’;.- i ‘=-.;;§::‘I‘ -1.- 746 T‘l{/h.o'.ll"I T 1.‘:A“ 'L.“ : F :
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. 12 2 3 Estimation of annual direct benefits

The direct benefits which are expected to result from the con-

" struction of a bridge across the Jamuna river have been estimated for
1993 and 2020, As the Jamuna Bridge. is planned to be completed in
11990, the annual direct benefits will now be estimated for the period
between 1990 .and 2020 by a simplified method using the estimates for
1993 and 2020 : N

Table 4=32 Annual Economic Direct Benefits by Year

.Year"f f? “‘Million Tk/year
1990 o 483
1991 S - 501
1993 - - S 538
1994 _ ' 557
1985 . . _ 575
1996 _ 594
1997 _ 612
1998 - 631
999 - ‘649
2000 : 668
2001 : 686
2002 , .. 705
2003 - - 723
2004 - 742
2005 . 760
2006 .. . oo 779
2007 797

- 2008 - o - 816
2009 S . 834
2010 . © L 853
2011 . R _ - 871
2012 . 890
2013 - 908
2014 : : 927
2015 o T 945 -
2017 982
2018 : , 1 00l
2019 R 1_019_;
Total: ¢ 22,530

(30 years)

12 3. Indirect benefits

The indirect. benefits of the Jamuna Bridge are’ various, but in
this study, relatively obvious returns to’ the investment will be
.quantitatively estimated ' : . : L .

012.3.1. Saving benefit of ferry related facility

-4 -



. In the case of building the bridge, the effect to the ferry boat .
transportation can easily be realized that the ferry boat as the-"
existing mean. of transportation will step back drastically.

" The cut downed cost will have to be appropriate as the saving
benefit : . : L ‘

Followings are saved cost of the ferry related facility.

Vessels (Ferry, Barge Tug boat)
Pontoon '
Management cost

Remained ferry traffic volume when the bridge ig built, and regular
traffic volume in case the bridge is not built, are compared and calcu- .
‘late the necessary number of ferrys.j This difference can be calculated
as the saving benefit. :

_ Considering an increase of the - each ferry facilities (berth
-pontoon) for the above. stated point and it also would be made a part
of ferry benefit.

There are many kinds of ferries but in this study we established
next conditions as the results of the study of existing ferries. !

a. Road ferry (Car ferry)

Capacity ‘—f* = = Car 35 cars/boat
~Operation hour g 7 hours  (round trip) :
Service time a day - o round trips/boat

-1 pontoon per 1 boat
1 pontoon treats of 4 ferry-boats a day

One large car is evaluated in equal to 2.5 cars.
b. Railway ferry

Railway ferry is necessary to take into consideration two kinds of
' ferry transport which is passenger ferry and car ferry

* Passenger ferry

Loading capacity }ff; -1, 000 persons/boat

Required hour - _‘571‘. ‘6 hours (round trip)
Service time per day- : 3 round trips

-'Accordingly, available transport volume for the passenger is as
follows._. , J=z o _

1, 000 X 3 x 2 x 0 9 5 400 persons/day

Two pontoons need per one ferry boat. S
~Two pontoons can- treat of five ships a day

"fﬁyfﬁ¥ﬁ149_+ff~3f _




ok Car ferry

bFerry 1 set i l tugboat and 3 barges-xl5 o I
L RRRREE (1 tugboat ‘and- 1-barge under the operation)
f.Capacity .. . " Car. -25 cars/barge : .
' ‘Service. time S .4 times: ;
- Tonnage per ‘car A 8.56 tons
Capacity of transport/ a day one ferry boat
: 25 x 8 56 % 4 x.2 % 0. 9. =1,540 tons/day

?'Each two pontoons for - 1oading and unloading and for berthing need
per ferry one set. :

_ Using the conditions above, the number of ferry is calculated and
& showed its result in the following table . S

Table 4 33 Objective Traffic Volume of Saving in Ferry

" Road - "-b: B 'd_RailwaY;i

- YearfbprCarﬁw:j' Bus .- - Truck Passenger. .. .Cargo.
RN (Vehicle/day) (person/day) (ton/day)

“ 1990 . 2 810_1 246 126 -. 37,717 5, 427 f
e QL i 2,875 252 5 oo 141 0o 28,314 o 25,905 .
92 02,941 257 o0 155 - 523,910 6,382 1
93 3,006 263 169 29,507 . 6,860
94 3,071 269 . - 183 30,104 . - 7,338
95 3,137 274 197 . 30,700 - 7,815
96 3,202 280 ... -212°: .'31,297 . 8,293 .-
97 . 3,268 286 '-. . -226 ... 31,89 - 8,771 . .
98 - '3,333 - 292 .- 240-0¢ 0 032,490 - 9,249 ..
99 3,399 . 297 - 254 . 33,087 .....9,726.
2000 - 3,464 - 303 .o . 268 33,683 .. 10,204 -
© 01 3,5300 - 309 . - 282 34,280 10,682
02 3,595 .314 .- ;. 297 . .. ‘34,877 . 11,159 ..
03 3,661 . 320 S U311 0 035,473 11,637 _
04 3,726 = 326 . 325 36,0700 12,115.. .
05 3,792 . 331 . - .339 . 36,667 = . 12,592
06 "'3a.857‘f s 337 0t 353_ Co 3-3_7,263-. Lo 13’0:70. S
07 3,923 ..343 . .-, - 368. ...37,860: . . 13,548 -
08 3,988 . 349 - - 382 . 38,456  14,026. :
09 4,054 - 354 .. . 396 - 39,053 ° 14,503 .. .. -
2010 . 4,119 360 . 410 - 39,650 - 14,981 .. =
LAl 4,185 366 U 424 G 40,246 0 15,459
C 12 4,2500 U371 7Y 4397 40,843 o 15,9367
C130 4,316 377 U0 453000 41,460 16,4140
14 - .4,381 383 467 - - 42,036 - 16,892 .
A5 4447 U388 TUTU4BY 42,633 00 TT17,369 0 Y L
16 4,512 -394 . 495 < .. 43,2297 . 17,847 1 Ui
17 4,578-¢ 400 - . 509 .. . 43,826 .. 18,325 .. .
18 4,643 406 0 U524 44,423 070 T 18,8037
180 4,709 - - 41100 538 45,019 - 19,280 . 0 -
2020 4,774 417 U552 45,6160 19,758 i e




‘Table 4-34  Capital Expenses of Ferry .

. Unit: Millfon Tk . .

Year .

;'Boat_:-'_

" Road - - Rallway ?aséeﬁééf*:7”Rhilﬁay.Céigdi:ﬂ':
erry F . e

-~ Tug’

o -Bargef - .TOtal -

1990

91
92
93
94

95

96

97

98
929

2000

01

02
.03

04
.05

06

07
08

09

2010
11

12
13 .
4%
15 -

16
17
18

19
2020

2

g

34.0

~30.0°
30,0

30.0

30.0 )
30.0

30.0

©20.0

©30.0

< -30,0
- 30.0
- 20.0

30.0.
" 40,0
40.0 .
- 40.0

20.0

20.0
20.0

20,0
20.0

20.0
40.0

40.0

7 40.0

. 30.0

40,0
30,0
72.5

40.0
40.0

. 21.65 -

. 13.32
. 6.66

6.66

~23.64

. .65.0

40,0

20.0
20,0

- -71.0

6.66.

6.66

6.66

6.66

 “'5;66 R

- 6.,66

~14,65

3.33 -

18.0 - 241:98
S 30,0
36,0 . 72.66 -
oo 30,00
©30.0 -
30.0
30.0
. 46.66
" 56.66
e - 30.0
36.0 99.32
2040
72000
46,66
20000
36.0  89:32 .
oL 20,00
46.66
' 66.66
L3007
"7 36.0 82.66
' 40,0
40.0
40.0
40.0 -
. 83,32 ¢
66.66
S 14040
36,0 109,32
36.0 72,66
-79.2  -460.69




. Table 4-35

Capital Expenses of Pontoon

. Road "-.*EI v

sl ?8SS€nger‘””V

L - Unit:

car

Million Tk

U-Total

20

20

RN

2.4,

2.4

2.4

4.8

3.7

RiLos o

22.7
28.4

43.4

28,4 - 43.4
- -22.7

S lsk.72

. 66.8
2.4
2
. .71.8
24

2.4

: -4,3._15L

E

k2
- 265.32

. Table 4-36 ' Price of Ferry -

Unit:

) Fer

ry

- Tub

‘Boat:

.ﬁargé _.1"

" Road "

10.0

Million Tk =

Passenger’
- 6.66
- 20,00

. Railway

Car

- 116}66'1-"

12,00




E g

-f-;;fia51é54;37;;p;iée of Pontoon

S Undes Million Tk -

g Railuay .
T o Passenger-.:~rcargﬂ,
'Lijfor Passenger .§;55ﬁ:”_ Af};-y};. ;
. for: Loading : . i."d*" 9, 651;: - '
f{for Berthing . 'rff“ffi'.o' :.,F S 1 Z-TE'

When the saving benefit is estimated its benefit should be ealcu-.; -

lated against the each yearly saving benefit adding to. the following
conditions. . oo I
The economic life of such ferry boat, tugboat barges and pontocn
~as ferry boat facilities would be 18 years.. :Yearly maintenance and’
administration’ expenses should be. shared on. 20Z of the’ ‘yearly purchasing
‘expenses on the ferry boat in Atself or on 10% of yearly:purchasing
expenses on the portoon and on:5%.of the maintenance and: administration
expenses of parts required on: ferry boat in. itself ' o
These above expenses are’ calculated on except from the tax but in
. the case of converting a foreign portion into a economic cost using. the_
shadow ‘rate, annual: purchasing expenses or parts expenses is estimated
as a foreign portion. BRI o : S
. Ty H - N . P-‘f N LI
Estimating on : the assumption that constructed year of the bridge
is 1990, ‘against the ‘large saving portion is calculated only:residual .
_ cost as' a. saving expenses, on:the.other hand residual cost by the. end
. of 2019 is calculated as a ( ) profit on 2020 5




Table 4~ 38 Benefita from Ferry System Saving
(in Economic Cost)

Unit Million Tk

_ Ferry facilities’ cost ; Mhinﬁenance & . 3
- Year - - _Management Expenses =~ . Total
Ferry‘. . Pontoon _,h__Ferry .. Pontoon.

1 654.39.
.168.54

- 257.54
. 189.34
187.15

. 189.16
©.191,17 -

1990 423.47  116.90 - .104.92
91 - 52,5 - 106,94
92 . 127,16. - . = . 121,28 .
93 52,5 . 4.2 .. 123.30 .

94 52,5 ¢ = 125.31"

S95 . 8205 U aia e 00127,32 000

96 . 052,50 ot 129,33
97 81.66 - 129.33

98- . . 99,16 4.2 136,72

L 99 e 5205 o sdh o 138,73

: 20009;-r:--u173 81~ 125.65 .. S140:75 - o ¢ .
20T 35,00 e 1AL T6

2020 o0 35,0 602 tLeG TT T

03 BLL 66 e e 146,79

“« - & & =

. 249.66
~+200.81

e, s 8 e =

0000 LT LI L W L3 L3 W Lo s 3
NN@O®ROESS SRR

\D WO WD WO WOWD WO WD DD

1'220.337

449,74
<. 187.34 s
0r193,79. 0
238,27

0h 35,0 . =i 148,80 ¢ . 9.82 193,62

.05 156.31 e 163.15 - 9.82 329.28
06 v 35,000 . 4,2 ¢ 0 165,16 . 0 10.06 . 214,42
07 BLB6. e = oL TLT2,54 0 1040600 0 264,26

‘08 -116.66 .o o= v 00174055 010,06 0 301,27 oo

09 - - 52.5 - . 174.55 10.06 - .237.11
2010 ©  144.66 - 176.56 .  10.06 ~ - 331.28

11-00 270,00+ Lo 8.4 o0 178,57 oo 10430 . 267.27
CA20 30,0 e = 180559 . oo 10,30 260,89

CA3n s w7000 oo e o 182060 0 10.300 . 262.90 .

% 700 - =i 184,61 - 10530000 264,97

15 145.81 L4 ©-192,00 . . 10.54 352,55
16 116.66 . 4.2 194,01 - - 10.54. ~  325.41

17 70,0 - 196.03 10.54 276.57
18 191,31 - - 210,37 - 10.54 412,22
19 127,16 . 129.85 212,39 10.78 480.18
(20) - -806 21 -114.31 - = - -=920.52

Total-_f L ' L B o - :‘7,430;96




_12 3 2 Utilization of Bridge Construction Base Camps

pools, and so: forth. As the bridge construction period is’ expected to
. extent for about 10 years _many " facilities will be built im addition =~
_ to 1and development ‘The areas " developed for. bridge construction will
., serve the’ purpose of housing people afiter bridge construction ~In the
.”estimation of the benefit of utilization of bridge construction base" ;
camps, ‘the’ land is evaluated at current market price and the facilitiesil
: at residual value.“[_;' S R : SR SRR

The areas where they can use for public use after completion of
_ bridge construction are as follows

Construction base 'ViiBl:SHha;,;ﬁjlﬁ"

""Residental area 70,6 ha. RN
"Total: d l“=“ 152 4 ha.ﬁ

As. the land price in Tangail is about 500, 000 Tk/acre (- 1,236, 000
Tk/ha,), so we apply same price to. the ‘areas. developed for bridge con= .
struction as: follows : . :

l 236 000 Tk/ha. x 152 4 ha. = 188 4 million Tk

012.3.3. Salvage values of equipment and materials after finishing of
"~ the construction . Lo

: : Many kinds of- construction equipment are used for: the construction.
-;works of this project and each equipment has its own 1ife respectively

If we decide a life for each equipment according to the general
_ ,{rule, the difference between paid cost and depreciation cost at the
. state.of finishing: ‘the use 1is easily: calculated ‘This :residual is the
. salvage value of . each equipment and. total sum of these values are to be B
taken into. the indirect benefits. - : L '
The result was. shown in the next table by economic cost

Table 4 39 Salvage Values for Equipment and Materials

. Unit: Thousand Tk'_h

S : - .Year = R R ffotal
‘Item © - "6th ~ 7th .~ 8th . 9th _ 10th, 1lth  12th . 13th o~
‘1. Comstruction. 1,183 . . . 0 097,617 98,800
o . Base L N . : : : ; T . Lo
2, Bridge L T e AR S e e
1. Subgstructures = . 0 6,097 2,366 1,664 23,790 176,540 34,489 93,548 338,494
11, Superstruc- . 0 0 0 2,340 2,873 137,904 100,308 54,392 297,817 "
‘tures . FE R R o AR S
" iii. Approaches . 0. 0 0 728 0 85 228 2,275 6,097 94,328
~ iv. Guide Banks ;¢~;« o-__ 0. 0 114,140 32,058 5~ q-w 8,463 0 154,661 "
'f{Total 'q}[ p;;[;} 11,183 6, 097 2,366 118 372 58 721 399 672 145,535 251,654 984,100 -

o



_ In addition to the aboveumentioned tangible benefits, the follow-

3ling items are considerable as the intangible benefits of the project

‘a. If the project is implemented large investment will have to be -
;umade during the period of’ construction and maintenance as well.,
d,fThis will give not.- only a grand opportunity to increase in employment
" in, the ‘country but ‘also the multiplier effect’ of ‘the. investment will

"F_surely be expected Furthermore, ‘the training of 1aborers during .
"fthe construction will also greatly contribute to growth in economy
-'of the country as well as growth in. engineering. : B

. b;”If the bridge is completed “not’ only the traffic flow between the
: -regions on both sides of the Jamuna River will be smoothened but.
also the interruption of the traffic. due to. floods will be dissolved.
- This will bring time—saving in freight transportation which will
‘reduce costs of capital or interest of’ capital making 1t possible to
=lessen inventries by faster delivery of the freight.

‘e, Habitual inundation due to:floods causes unbalance in demand -and-
- supply of foodstuffs in the: eastern part.of the Jamuna; especially _
in the Dacca region. The bridge, if completed, will certainly ‘con-
. tribute not only to controlling .this phenomena by securing the all- "~
. . seasons supply route but:also. to give rise’ to increase in agricul-
_ tural production in the northwestern region of . Bangladesh

'Note.

“In the- Bay of Bengal the offahore oil drillings are now on~going

by . the" cooperation of some: foreign countries within the" territorial -
'waters in Bangladesh _ ‘- : :

If the executioners succeed in this attempt and Bangladesh
_ will become’ the oil~product: country, then the economic conditions
+. of Bangladesh will ‘take a favourable tumn,. : This will" not’ “only
accelerate the construction of the Jamuna Bridge but also the
generation of oil-allied industries will be expected In this
- case,: the generation of large volume of" traffic across the Jamuna
related to these industries can be anticipated
_ The 1and of bridge construction base camps seems to have a
"-good environmental conditions for such industries.

_ The development of oil will exert ‘a’ powerful influence for
_good in the construction of the Jamuna Bridge. o




' z'Table @e&b

Economic

Costs and Benefits',Tj _ -
oo o Unit Thousand Tk

Yea:. ;
B 7Construction

Costs'fiff'“

Benefits***ﬂ'

costs

‘Maintenance ‘.

& operating -
costs

 Total o

Benefits Salvage . Total .
e values ST

WU W

11,1987

1977
1978

1979
. 1980 -
© 1981
71982
1983

1984 -
1985
10 1986 -

784,208

14 1990 - . .,

15 1991
16 1992 .

.17 1993

18 1994

191995

200 1996

21 1997 - o

-22 1998

23 1999 .
24 2000

.25 2001

26 2002
27 2003
28 2004

29 2005

30 2006 -
31 2007

32 2008

- 33 2009

34 2010
35 2011
'36. 2012

C370 2013 o tos
.38 2014 .. i

. 397 2015¢

40 2016

. 422018
- .43, 2019
: 44;e2020j

S Total

638,274

74,125 0T
183,808 )
1,058,811 . . ..
1,549,571 .
2,019,109 '
1,668,631
2,544,426 0
1,855,507 .
2,262,784
1,706,435
' 1,541,629
12 .1988
13 1989,

62,939 .

31,513
30,470

29,436
30,470
45,064, 7
30,470 .
29,436
30,483

29,448 .

97,650

©.29,436 0

30,470 ...
29,436
30,470

54,232

30,470

29,436 .

30,482

129,449

99,354
29,436
30,470
29,436

30,4700
45,078

30,483
29,449

4 530,495
29,461
| 43,864

17, 887?318f-1-1697557

L Taias

183,808 -
1,058,811
1,549,571 0 0
2,019,109 .,
. 1,668,631

02,544,426 0
... 1,855,507
2,262,784

1,706,435 -
1,541,629

784,208

£201,213

31,513

30,470

45,064 "

30,470
29,436

30,483
- 29,449
97,650
29,436
30,470
29,436

30,470°
54,232,

30,470
- 29,436
- 30,482

1 "‘a" .

19 056 575

30,470 .
29,436

29,449
- 99,354
129,436
S 30,470

29,436
230,470 -
4550780
730,483
29,449. .
30,495 -
29,461
_ _43,864,

1, 137 390 -

669,540

145,535
440,005

777, 540,]1=;A_r

727,340

744,150 i

764,160
. 785,170

832,330 - 0
880,660 .
849,810 .

1,117,790

.873 340

.+ 898,790 -
961,270

935,620
‘1,089,280

993,420 - -

1,061,260 ..
1,117,270 -
1,071;110 " -

1,184,280

1,138,270
1,150,890
+11,170,900 = .~
1,191,970 = i
1,297,550 e o
1,289,410 -
©1,258,570° o
1,413,220

-, 13183 Fai
6,097
o 2,366
118,872
.- 58,721
-399,672

1,183
6,097
2,366

118,872

58,721 -
. 399,672
145,535

440,005
1,137,390

669,540

777,540 - -
727,340 -

744,150 -
764,160 .
©.785,170

832,330
880,660

849,810
1,117,790

- 873,340
. 898,790

'9615270-

935,620
1,089,280

993,420
1,061,260
1,117,270

1,071,110
1,184,280

. ©.1,138,270

~ 1,150,890

1,170,900

1,191,970 -
141,297,550

1,289,410

1,499, 180

-ws-920 520_;55ui¥r

©:1,258,570
1;413,220
1,499,180

- -920,520

129,960, 960 1,172,451 31,133 411_”"

Note Economic costs and benefits shown.in the table were calculated using the

'*szl 'shadow: rates: of *1.75" times ‘the/ official rate: for foreign exchange com—':',- “
: ponent and 0.5 timee the actual wages for unskilled 1abour e L

syl .f' '

IS




_13 Economic Evaluation of the Project.

: The economic evaluation of the project consists of comparing the
e economic costs with the economic benefits. . :

- 13, l. Economic costs.”

“To calculate the economic costs, two' adjustments are required in the"
_ estimates of financial costs which were shown previously

First, cost for import duties,‘sales taxes have to be eliminated
‘Second, the shadow rate of '1.75 times the official rate has to be applied.
‘to the foreign exchange component, ‘and - the shadow rate’ ‘of 0. 5 times the.' o

o market wage has to be- applied to the unskilled labour.: i

L _: Under‘the above conditions, the economic costs were calculated as
o follows.'fg o : _ .

o 13.1.l;NConstruction.costs

Domestic currency Foreign currency

S o _ (10 Tk) - : (103Tk)
: Construction base 1; ';1' '481,325@' : 3,408,95l_k
Main works': . . 997,503 10,056,397
B Land acquisition _"; f{_ '106 583‘3 _ " Of'h
Administration = . - 160,981 - 342,446
'Contingency S 261,959 ¢ 2,071,173
Total 2,008,351 15,878,967.
'5:13 1.2. Maintenance costs. . | - _ ' _
606,565 . . 562,692 .
Grand total Y 2,614, 9167__.-; 16,40, 6595_3 -

S The annual costs of construction and maintenance for the project
‘iare shown in Table 4- 40 e
t;':13 2 Economic benefits. '1T':,}_'Q' B :Jd:fv_ : B - _ .—f”;._:‘

L Economic benefits were also calculated making the adjustments of theV'
... 7. taxes and the shadow rates in the same manner as the economic costS‘;‘ '
'=*,[mentioned above. ;Vj* - C - '

- The economic benefits of the project consist of the following four.‘
'categories.j" ' . R :

o Tea Reduced transportation costs
. b, Time saving for passengers ‘and freight . Sl IR
c.’ Reduced ferry: facilities T T R S S
- d. Salvage values SR T LA P S

S '%In the above descriptions, a, b and c are annually generated bene-lcimbf
k_fit but d is limitted only one year.g—;h B e e s e '




Total benefits during the project life period were calculated as
follows. o _ _ o

ifé;Reduced transportation costs, and time Tf5:fé;“536fdob’,s;:‘”

hl,saving for passengers, and freightf R Loy
p Reduced ferry facilities ,[T },;i;f . _:'j_-_7 ABD 960af5“"__..__
salvagevalues . Limas
| Total y'jf*f”':ff\'3i'_-‘f - f7.f17;7;[”1f31 133 Ali'i;,ff
g L Unit 10 Tx

13 3 Results of. economic analysis

The costs and benefits discounted back to 1977 at each rate of 12
_6 3 and 2 percent were calculated for making the economic evaluation.

These results are summarized as follows.: T

" Discount Net costs f Net benefits f'Lf NPV, . B/C | IRR(Z)
rate(%) (10 Tk)i 10 Tk) _ (10 Tk) RIS " o
| ;uﬂjfgsonfj];19uf;f;41uﬁjm%yfw_',h

8 CU11,049. 04 63631 L =5,318° (0.55 - - 2.6
14,899 13,77, -1,182 o.e2
16,118 - ¢ 17,834 L 715:»-;1 1

' NPV* Net Present Value

IRR Internal Rate of Return-._.

L By the result of economic analysis which was shown in the above
 'table, it seems. that the estimated benefits of the project does not
cope economically with the estimated costs of the pTOJECt-; .

- Accordingly, at. present one cannot but judge that the project seems :
to be: economically unfeasible 50 far as the above benefits are concerned':'

But if the bridge were. constructed and connects effectively the .
-both ‘parts; of the country. which is now divided by the. great. mnatural . .
barrier, the Jamuna, it exerts a most powerful influence for good | in ;
“the people of Bangladesh “and it is sure that the bridge throws a’ .
;jfresh 1ight for the . future development of Bangladesh. N : i

R According to information from the Planning Commission of Bangladesh
“'the -shadow rate for the: foreign .exchange component has not beenused by
- the Planning Commission’ to find out the economic costs and benefits. In
--other words, the official rate has.been applied to the- foreign exchange

o component. . In this case,”the benefit-cost ratio of the present project .

.~ works out to be 0,33 'in ‘the case., of. ‘the discount rate; of lZA,_and the .
"L_internal rate of return works out ‘to be about 4 5/ R

,:Note.'

5 ~The Government of Bangladeshfhas some projects to connect the L
“j‘jeastern part of the country with the western part by Gas/Oil pepelines,-f-@




and: electric transmission 1ines separately crossing the Jamuna River.jﬁi'

_ If such pipelines and transmission 1ines will be attached to the
" ‘bridge as’ ‘the additional ‘facilities," the influence of such'additional
- facilities on the economic evaluation of this" project is ar debatable
) problem. x_j;;_u : Dt , B TR

. However, we think that such problems should be investigated as =~
one of the: alternatives for economic evaluation when such projects
materializes in’ the. future. S ~

: ,l&..The'schedule-of the Construction Works.

It will take more than three years for preliminary works,‘around )
-_seven ‘years for comstruction- of construction bases and. roughly eight
years. for  the main’ construction works. “‘These’ three will be exacured
- overlapping ‘each Gther} consequently the ‘project will be completed in-
-‘thirteen years. The detail of the schedule is shown in Fig._4 11 '

S The surveying will be commenced in the first year immediately
after the rainy season has been over and- one 'year and a half will be-
spent for it. Detailed designs will be commenced at the same time as
the gsurveying and will be finished in three years. Procurement will

be begun with equipment" and materials ‘required for the hydraulic model
test and other preliminary works. Procurement of equipment and materials
required for the construction bases ‘and the main construction works will:
-be started in the second’ year and continued to the last year. Trans-
portation of the procured equipment and materials will be commenced.in
the ‘second year and continued to the last year.,  Land acquisition shall
' be started in the first year and finished in the eleventh year. ‘ '

‘ Construction of the construction bases shall: be commenced in the
third" ‘year 'to complete the main base’ on’ the right bank in the sixth year
and the’ branch base on the left bank in the eighth year. g,d_lﬂ,

g Execution of the main construction works shall be begun with the

" bridge approach’ works on the’ right ‘bank in . the sixth year,, The bridge o
‘substructures ‘shall be’ constructed in five years beginning in the seventh
year, the superstructures shall. be constructed in six years beginning

" in the eighth year. — The guide banks shall ‘be: constructed in- four years.
‘beginning in the seventh year, the’ bridge approaches in‘seven. ‘years and’
_the Dhaleswari new channel in three years beginning in the lOth year.:;

The railway link on' the right side of the river shall be constructed
~in the second year to'be used for general communication and transportation
“of: equipment and materials. 'The railway link to: connect the ‘bridge with,
. the city of Dacca shall be constructed in three years beginning in the e
: 'eleventh year.j:_?“ g S

The road links on both sides of the river‘shall e
three years beginning in the tenth year. By

'.'15 Sensitivity Analysis._.d

‘ _ Sensitivity to the results obtained ithhe previous section would be'
';_examined by three major factors ”population" foreign exchange rate and '
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'project'timing.f}l-:;gf S

_(1) For the population forecast, an intermediate estimate between the
‘rate by the Census Commission of Bangladesh and" the lowest rate
. among three estimates by the IBRD has been used in the present
o study. S :

If higher rate of population growth which was forecasted by the
Census Commission of Bangladesh was applied to 'the’ estimation of”
traffic, the traffic across the Jamuna Bridge would be increased by

- about’ 5/ in the opening year of the bridge (1990) and by about 17%
- in 2020.. i : ;

- And it is expected that the. project henefits will increase about
107 during the period of the project life, . -

Accoringly, the ratio of benefits and costs discounted at the rate
of 12% increases slightly from 0.24:1 to 0.26:1 and the internal rate
of return also increases from-2.6% to 2.8%, but the net present value
is still negative. The means that the economic evaluation is mnot
particularly affected by the change of population forecasted

(2) Foreign exchange rate .“

_ The shadow rate of 1-75 was’ applied to the foreign exchange compo—:
nent. The rate of 1.75 was decided on the basis of the actual foreign
rate for’ the last: one. year. .

- If the shadow rate of 1, 5 was used in the present study, the
benefits of the project still would not exceed the costs when the both
are discounted by 12%. The benefit-cost ratio would slightly. change
from 0.24:1 to 0.26:1 and the internal Tate of return would somewhat
increase from 26% to 3 0%. ‘

Therefore, the economic evaluation is not particularly affected by -
the change of shadow rate for the foreign’ exchange component. . .

: As mentioned previously, when the shadow rate is equal to 1.0 or
the official rate of Tk 13 to the U.S. dollar is used, the benefit-cost
ratio works out at 0.33 in case of discount rate of 12 percent and the

_internal rate of return works out at about 4.5 percent.

(3) Project timing

_ In oxder: to find the optimum timing of the project, the benefits by
: postponement was compared with the 1oss of the benefits as a result of
the postponement. :

The result is shown in Table 4 41. '

f*;ﬁ163j; nfﬂ""



' Table 4—41 Reduction in Costs and Benefits
: T due to Postponement ‘of  the Project
(at Discount Rate of 12 Z)

"§Un1t ‘Million’ Tk '

Delay . . =' ‘Reduction . .. . . Reduction

~(year) .. dn. Costs1;;;}}t5'11ﬁ73enef1ts;?:- FjEPiFF?F??cEng-g'

Coom o aes a3 T ekh
Sl o018 398
C10 299 ovmaoog3tt T 216
:5,40_??=3--ﬂi‘j_ 1O'T”?f,:sﬁqﬂ:<71“'__4j¥ff-'~%-v-’“:}¥f763>»5r3~_

SRR as shown in above table, it was clarified that the optimum time:ﬁ“
. of, the project could not be found in near . future : e S
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 PEOPLE'S REPUBLIC OF BANGLADESH -

. INCEPTION REPORT

© FEASIBILITY STUDY
o FOR Dt
JAMUNA RIVER BRIDGE CONSTRUCTION PROJECT

JULY 1973

" OVERSEAS TECHNICAL COOPERATION AGENCY . . -




.‘;f?RﬁFACE}

The Government of the People 8, Republic of Bangladesh requested
*[to Japan to assist in making a; feasibility study_for the construction‘_f

'of a- bridge over the Jamuna River

ﬁThe'Government of Japan acceded .
_;to the request and decided to make the study and has entrusted the 1s£ff

execution of study to the Overseas Technical'Cooperation Agency.

In view of the importance of the Jamuna River Bridge Project f“_ﬂ”v

fthree years.iﬁ"d;

I hope the study team to keep close connection with the_;_?ﬁ_‘m¥'

“.authorities concerned and to obtain fruitful results.

- uly 1973 -

e ‘Kelichi Tatsuke
Director General

' Overseas Technical Cooperation Agency




: ' The report was prepared on the basis"of the Note Verbal‘” .
'(No 32 - DL (12)/3/73 April 9 1973) presented to the Government:g
ffof the People s Republic of Bangladesh by the Embassy of Japan,_;j

SR e

'”'Dacca and the preliminary survey on the Project.

The contents of the Inception Report were approved by the f@,'f;'

Supervisory Committee for the Jamuna River Bridge Construction ;_ei'ﬁ.

:Project under the Overseas Technical Cooperation Agency.r f

L R O & VLR L I INPEL S ,4.;7;‘-5

. July 1973
Dr. Shizuo Inose :"

_:Leader of the Japanese Feasibility Study Team _
.for:the :Jamuna River Bridge: Construction Projectg ‘
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GENERAL .DESCRIPTION :

L i B - pa

Qincluding two large cities, Dacca and Chittagon, constitutes the most
;fimportant region in: this country, while northwestern ‘and : southwestern
. parts are, separated fro ' ' .and still
.junderdeveloped : ‘

R ’It has bee a: SR
-of Bangladesh to connect these parts with the central pert by a: bridge.h U

.-Such a ‘bridge must be. very ‘useful not only for the improvement of _

. traffic. condition of these. regions but .also. for the economic, develop~'
‘ment.of . the country.,uAfter .the. independence, the Government of .the:.
"people 8 Republic of, Bangladesh requested: to, Japan to assist in making

. a; necessary feasibility study for, the construction of bridge crossing

“the Jamuna River. - The. Government of Japan ‘acceded’ to the- request ‘and . e
~‘decided to make.the;feasibility study and has;entrusted,the execution '~
of. study to the Overseas Technical'Cooperation Agency (hereinafter EIY

u;referred to as the OTCA) : : i P

: ; Prior to making the feasibility study for this projeot, the BUSREaN
OTCA;organized a preliminary survey team: headed by Hr. Ishio Kawasaki._zr

© They visited- Bangladesh, stayed there from Nov. 30 to Dec. 27,°1972 and’

~carried out the survey. of.this. project. -After homecoming, they sub-rf-:”-

_-mitted the report to the OTC.'A.‘_j e;ﬁ;h g e e

_ In April 1973 the OTCA send Hr. Akihiko;Tsuchiya and four team ﬁgi'“‘
.3members to'the People 8 Republic of. Banglades 'to explain the resume
of the Preliminaryfsurvey;Team 8. report :

- .;;’According, o_this Note Verbal and_the Preliminary Survey Team s’ CRNLRINE
report,:the OTCA dECided ‘to make ‘the: feasibility study for : the conr':“-i”'“




= fhimalayan Mountains in Tibet, flows through Assa

5 PURPOSE oF STUDY

The Brahmputra River, rising on the northern slopes of_the E
(India) and’ th

:__enters the People s Republic ‘0 rBangladesh'

.,: After it is jointed by ‘Some’. tributaries, it is known as‘the

“r'_Jamuna River until its" confluence with the Ganges' near.. Goalundo.ﬁ;‘u . R

‘QT*'Then the Jamuna changes the'name to the’ PadumaE nd ‘flows"’ into’ he' Bay -

"ﬁuof the Jamuna River not only at'the dry season but also at the wet

_ }i' The Jamuna River is’ strongly affected by tropical”monsoo _ T
~one third: of . the territory of the People's Republic:of’ Banglade h?isuwﬁ_ﬁﬂx
‘,inundated during the wet season, | Therefore, ‘we must- study .the’ cheracter:a-

The Jamuna River ‘1s’one'6f the”typical'braided rivers
a character ‘of ‘the ‘river that’ the ‘watercourse is-divided’ into! several
. channels crossing each other and unceasingly change by floods with
'-the growth and decay of ‘chars;’

Therefore it is the most important and difficult’problem in i o
_ the present’ study to find' 'the most" suitable method’ for" river training ,VE?H
in the engineering views._'f“-g,,_”_:, L -ﬁ j‘:l i : A

. : Here we’ suggest ‘the next ‘thrée" criteria for the selection of the e
-Imost suitable site._

o

_ The fivst: criterion is the stability of the river channel
n'have to find the most stable site along the Jamuna.,fﬁg EERRT R

The second criterion it:expected traffic volume through the _ e
bridge ‘when" completed It issure: that ‘the’ ‘route across the Jamuna ;=“”

“.--River will constitute one of ‘the’most’ important ‘communication routes

~dn - the nation—wide network of the People s Republic of Bangladesh

Bt _ otalcost of”construction’
.=method to minimize the- total_cost f construction shall be studied

g The Preliminary Survey Team-has! proposed foui suitable bridge
sites ‘on’ the”stretchi‘of the: rivek?between ‘Bahadurabad ' to Aricha.,f he

'=_present ‘study. will be carriedtout'for the four proposed sites in two:gjyj
stages.;_is_‘ : S : : : . . . ’

) At the first stage, necessary studies Will be made as. described .
@in this’ report., ‘On. the’ basis ‘of ‘these studies, the order of priority offﬁ*

';jthe £four proposed sites will be: determined taking into consideration:

_Lﬂfﬂthree criteria. mentioned above. Then ‘the Interim Report will be sub—i.ﬁffh
”aijmitted to the People s Republic of Bangladesh..;;35,_,, R

‘ fiAt the second stage, after;the most suitable site has been 7 T aeh
;selected in consideration of_the'result of‘the Interim_Report, more';:*







. '.:III"..' ITEMS OF STUDY

i [ T A L PR BRI R TR IR I A TSR LR

1. Surveying.-

':.(1) First stage.

S The following surveying shall be carried out at the four proposed

“_sites for bridge construction.-“ :

) a. Cross-sectional surveying.

E'b Sounding of river channel _ o

e, Measurement of velocity and direction of flow. ' .

: d Referencenpoint surveying required for surveying mentioned .
in items a, b and e . , :

(2) Second stage,_.f-

d'a Cross-sectional surveying

. b. Aerophotographing at the most suitable site selected
o c. Analytical aerotriangulation. 5._”' e

.fd Happing and . preparation of mosaic._}wf

' 2 Geological and Soil Survey. B
'r(l) First stage. | |

Ja. Boring., : - :

b, Measurement of N—value and 1atera1 load test in the filed
el Physical test of sampled soil. ' ) _

ld Examinations and analyses of results of the above tests.
' ;(2) Second stage._l '
Survey shall be made in more detail than those at . the first o
s stage with respect ro each item mentioned above at the most suitable S
-_site selected o : : : :

3. Quarry Survey

o In order to study the availability for construction materials, e
-Lthe following surveys shall be. carried out . .

?4(1) First stage.

a Reconnaissance in the field._‘:ﬁ'

b Survey on quantity, quality, extraction, transportation and 4,‘i;“
cost of quarr;. R P 2R : AR




'Zd(2) Second stage.

- Studies shall be made in more‘detail ‘than” those ‘at“the first :
" .stage with- respect to each item mentioned above for the most suitable
' site selected : o SO i i

'4 River Planning. _-i o

: Planning for river training shall be made in two. stages. ,At

" the. first stage, the planning shall' be made for four proposed sites B

s to contribute to ‘the’ determination of''the’ priority ‘order-'and ‘the selec-,
‘tion. of the most: suitable site. At the second stage, ' river planning
;”and an estimation of. construction cost of . river : training ‘works” shall

~ be made to contribute to. the ‘benefit=-cost: analysis of -the, bridge

-‘:‘construction project. Items of study are as’ follows.l' e

H ,,.(),

(). First stage._:ﬂ o

a Reconnaissance in the field

Z_b..Coleection of data ;*niw ,LT,Q;Q.;;;;:|¢Wl
:ﬁ(a):on the; flood control project,,iﬁnplh}g,=
(b)lon the river crossing schemes in the past, and

'-_(c) necessary and/or “aseful ‘for planning river training
';works on the: bridge construction.xg PAESTIC

gros e

fc.aReview of- collected data.(§='_ 2 OIS DR R
d.-Geomorphologic study of the Jamuna River."ﬁ*5*5ab

e.:Study of the hydrologic quantities basically required to~_.3};'
H‘,fplan the river training works on the bridge construction.\_;:

fproposed?"

"g.fStudy of execution of works.;ﬁr;

'h‘h.'Study of rough schedule of construction and rough estimation
o.of cost..;_. : : S i .

o (2) Second stage. o

S The planning of river training works at” the second‘stage shall
_;Jbe made by using ‘a topographic map newly made; at this.stage.

a. Supplementary‘ tudy of geomorphilogy_of the river.‘

b Planning of the river tra ning works on: the bridge construc-'j
_ftion at: the most suitable_sit :

. ule’ orks‘ahdfestimation- "
:;of construction cost*' ' S R

J'f5 Traffic Survey



: .:”(a) The first five year plan of the Government.,
'*T’V{b) Present industrial activity :

f(c) Result of traffic survey.~
'é]ﬁ(d) Transportation cost._"' T
'-f_--b',_-ZSurvey in the Fleld.

-*Traffic pattern and volume in the rainy season.

”LOrigin—destination surveys “of traffic across the
‘giJamuna River.»'

"VTransportation pattern ‘and’ volume of industrial
"ﬁgoods and row materials at major actories.

53

a’

- c_.';_'I.."he following traffic and economic analyses shall be made"
. .on the basis of data collected NI

'._(a) Study on present pattern of economic activity

(b)fFOEECaSting of economic activity. 7 i
B (é)'Study on. present traffic facilities and their oPerc":,
'J_fgations. St e 1 L _

.fé(dl€Study on present traffic pattern :

“.(e)lStudy on transportation of goods

’3_(f)'Rough estimation of traffic volume across the Jamuna
B River.,vig o RN . EREI

(2) Second stage.

following surveys shall be'made at thevfirst stage.;:"
o ,La;_Reconnaissance in’ the field ' ' IR

;bthollection of data on’ ‘the highways and railways;toibe_
’ fconnected with the four proposed sites“

fi chCollection of data’ onlth existing plan for highway and‘
: .frailway improvement.‘

7.'qéfStudy f‘transportation capacity ofmferrie

JPlanningHof“access;ro

R-Rough estimation .of ':t‘lﬂl;nbrﬁ
?railways.n"‘ ~

7 Bridge Planning
(l) First stage.,f:~;fj;g

_Reconnaissance at four: prOposed sites and_Hardinge bridget



= (2) Second stage.

_ b Collection of data required for planning bridge constrnction;ff,.f
" c. Planning of bridges.:; - : Al

d Rough estimation of construction cost.-:.-.f

Lf a.\Planning of bridges at the must suitable site.: :
b Study of construction schedule.‘: ' .

e.. Estﬁmation of construction,cost._;~f;“f:fTH{'ﬁnwux

"8 Benefit—Cost Analysis.

s ‘i Benefitncost analysis of the project shall be made for the most
"stuitable site. s : : o
. a. Estimation of benefit of the bridge construction project. .

: b Estimation of total cost of bridge construction. 'ft“i'”)

f?b c. Benefit—cost snalysis.,‘--f“




V. REPORT

:st‘l Interim Report.--

"At the end of ‘the first stage when the priority order of the ,f”

”:'proposed sites has been determined, - twenty copies of interim report

.. stating the progresses and the results of studies shall be submitted
. to . the Government of the People s Republic of Bangladesh through the
Government of Japan. g . g e e e e

. As mentioned in the Note Verbal the study team wishes that
~ the Government of the People's Republie ‘of Bangladesh will: convey its
‘comments, if any, to the team through the Government of Japan within °
one month after receipt of the ‘interim report in order to prepare the
study schedule at: the. second stage.' R : : :

§ 2. Final Report.-

_ Prior to submitting the final report, the study team shall
prepare the draft final report for the discussion with the Government

of the People's Republie of Bangladesh. After the ‘discussion on ‘the . -

draft final report. the team shall prepare the final report and submit.
. f£ifty copies of them to the Government of - the People s Republic of
L Bangladesh through the Government of Japan.




~"IV." WORK SCHEDULE -

-llllll in Bangladeeh ;;i T Second atage (Tentative) | Eﬂﬁﬁﬁiﬂ n. Bangladesh

First atage _ S L R e
E:::3 1anmn Lf»@'f'_ R T e i“J““‘kgﬁi

2R Gl E g B e i

.Fieoal.Year_(Japag):.4‘ :ﬂi1973.. ii"-;..] ';i'rﬁ ?x:ff:;197§i } | f.‘,;7;. j_'e°gf1;:;9";1975=ff1”f377fiffi’ .i{fj”}?iﬁ.;-*“'

v Ttem o - T Month. |y lals|ofn{p|al{F|u|a|n|s|T{a|s|o|n|D|I|F |ujalM|T|3(als|o|N (DI |F M A MlIlAals 0]

'7fSurveying

Cross—sectional surveying g i TR {-" _ .' — | . | .:"; [ S I S Fgﬁﬁgﬁfi:ifi”

Aerophotographing and.mapping S 1 . B I R e li-_ f:’ - vﬂrgg:-j—T‘V
giGeological and quarry survey i SRR ':" N N I R K
Boring_"' e AR R B B A

Test of sampled soil

pse = =T

K EE .
Y AR TR

Quarry

f;River planning
"ﬂ'_Collection of data

: Geomorphologic Btudy T o ) _ :' = — i.-il. js:rﬁ RN . = .:ﬁl‘-;';”"tl

.'“:;Planning of. riVer training worka

'Planning of construction works

Collection of data ' : '_ S o] B S Ry S 1 H i RN . Cn R R A RO Ao : '. _ o

' Study on economic activity R R ER B | L 1

Study on: transportation S

_',HighWay and railway planning ' 1- R 'f;__:-_f s nf ::-ﬂ. ?: 2
- Collection of data o B - . SN R P :'l-lll

Study on ferries

- Plenning of accees roads and railways

o Bridge planning e e ‘ , N N e
B Collection of data l'-_j,' - S ',1_' R o -
Planning of bridges R AR [ I I IR R O

o e s ] e o e

Planning of conetruction worka o

“;Benefit-cost analysis s _ e . Sl 1 _ 1 : S R B

Estimation of total coatgw'~“

Benefit-coat analyaie fﬂt3:

final ;1”'

e subjected to so

fNote. Schedule of studiea in 1974 a
” - (15)%(16),
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EMBASSY OF JAPAN; e
'DACCA -~

S NOTENVERRAL.
'No.32 - DL (12)/3/?3 ) ;-~-=".;.":!3f"l' - 3;;:.: April 9, 1973

G The Embassy of Japan in Bangladesh presents its compliments‘
s to’ the Ministry of Foreign ‘Affairs, Government of the People's:

. Republic of Bangladesh and-has the honour  to inform the Ministry

" that in response to the request from. the Government of the People's
”_Republic of Bangladesh. and in accordance with the laws and regula- B
. tlons in force in' Japan,. the Government of Japan has" decided to i
conduct a feasibility survey for the: construction of a bridge over . :
“ . the Jamuna River, as part of its technical co-operation with the =
. ‘People's Republic of .Bangladesh and has entrusted the survey to. the
Overseas Technical Co-operation Agency (hereinfafter referred. to as
. the “"OICA"), an official execution agency responsible for Japan ]
overseas’ technical co-operation activities. l L

_ " The OTCA will conduct the survey according to "The Scope of
.Works", appended with this note verbal

_ In order to facilitate the survey work smoothly, the Govern- o
ment of Japan requests the Government of the People's Republic of
Bangladesh to grant the survey mission and the member of the mission
" priviledges, exemptions and facilities and-also assure- security and :
‘'safety for the members of the mission during the period of their stay _
in: Bangladesh as in the attached "The Scope of Works" .

The - Embassy of Japan has the honour to request the Ministry to.
'inform the Embassy of its opinion on the above at an early date.

The Embassy of Japan has further the honour to inform thef
‘Ministry that the members. of the Consultating Mission on this survey
- have already arrived in Bangladesh and. would leave the country on

- April 13, 1973 on completion of their task

':-Republic of Bangladesh

The Embassy of Japan in Bangladesh avails itself of this o .
opportunity to renew. to the Ministry: of Foreign Affairs, Government .
--of the :People's Republic of Bangladesh the assurance of 'its highest =
. consideration.,i : St I P :

-j'The Ministry of Foreign Affairs,
- Government of: the People s .

*Dacca.' :







" SCOPE OF WORKS

"_I PURPOSE

: The Government of the People s Republic of Bangladesh pursuing
after improvement of traffic condition and economic development, g
"drafted the Jamuna River Bridge Construction Project and requested

_ 'Japan s assistance in conducting a necessary feasibility study.. ‘Noting -
~ the importance of the project for the future development of: Bangladesh

the Government of Japan acceded to ‘the request and decided to. conduct

" the feasibility study in accordance with laws and regulations in force

in Japan as part of its technical cooperation with the People 8 Republic
of Bangladesh. The Government of Japan has entrusted. the execution of.
_ this study to the Overseas Technical CoOperation Agency’ (hereinafter

v ‘referred to as the OTCA), an official execution agency responsible for
. Japan s overseas technical cooperation activities. e

Under this government assignment, the OTCA is charged with the o
" task of conducting nécessary surveys in accordance with the present:
-scope of works in order to select a site and type of the bridge, to
prepare preliminary design and ‘to evaluate the project. -

' II CUTLINE OF SURVEY '

The survey is intended to be carried out over a. period of three
: years starting 1973 : . 2 . .

At the first stage of the survey period a number of promising _
~ bridge construction sites will be selected on the basis. of the- findings
of the preliminary survey, and studies will be made on the traffic _
- 'systems, river hydrology and hydraulics, topography, geology ‘and other

. -factors for each of. the. proposed sites. to. determine their priority order _
‘and select the most suitable site. : ‘ ‘ . -

At the second stage, detailed surveys will be carried out. on. the
basis. of the outcome of the first stage survey. R IR

Survey Items:
The following surveys will be conducted
: a) Topographic Survey _
l) Aerial Photography and Mapping ;3_;-?'
,Aerial photography for. understanding of flow conditions,:”fy;;l
selection of suitable sites, and ‘mapping 'to cover .the :
- area embracing the most suitable site. for. bridge. con~.

.'struction.- Ground control survey required for mapping N
will also be conducted - _ R

o Z)yGround Surveying

'TLCross-leveling at the proposed sites, survey of the




access route and topographic survey at the most | suitable
site. - S . ; L T

b) Traffic Survey

;‘l) Studies of the present 1and use, distribution of population S
+ ., .and -industries within: the:area: likely to be: Anfluenced: by
i the project’ implementation, and estimation for. the future -
’}:trend of these factors._|higgsﬁ-a‘ DRy e, B e :

f 2)'Studies ‘of the existing movement of persons and goods,
o with estimation for their future trend SR

\.HjuihdiiEstimation and planning of traffic pattern and volume
ﬂ_;"crossing the Jamuna River in future. . e

'f‘e)MRiver Survey

: :jﬁsl) Studies of ‘water level discharge, flow velocity and L
']s'h;;,‘suspended load. during the flood s2asons required for: the i
T feasibility study.;-jw_; o :;LJT.iﬁ_-_;s Sl L

'“:'-Z)TStudies of - the movement of river course to determine the
' I'suitable bridge site, bridge span and its access. ‘ :

'aff;:;;?;félfSurvey of scouring along the river banks and prevailing
R v”_revetment works in the. flood season.. BT IR P AR

O . S

e:t di:Soil Test anereological Survey;4‘
nrl):Boring at the proposed sites and soil tests.._j:ift“”V
.Apge17uaté£i51s and Contractor e . o
feﬁilihsurvey of- availability.of necessery.construction RS
materials. f;s;x;u EPRTA R S RIS U S SR A

""ﬂﬂJEZ) Survey of capability of local contractors.dThV S

: f):Preliminary Design -t

?.B;Qéiil) Layout of the bridge and access route at the suitable
. sites, and preliminary design at. the: most suitable site
for estﬁmation of the construction cost : .

g) Evaluation of the Project

a

SURVEY SCHEDULE w

: ‘The survey will be conducted according to the tentative schedule
attached hereto .as: Appendix5 . g . e




V REPORT hw {%FZ?A“?uhlhﬁpjhfigffi:ffli;flhl:ﬁ?i?t“fo

--1 Inception Report. ]f

The Japanese survey mission is to submit to the Government of
r'the People & Republic: of - ‘Bangladesh 10 copies ‘of ‘an* inception report
.prepared dn Englishto: provide an- overall information on: the" entire
. survey:activities.:The 'schedule and: method of : survey .as: well as survey_ B
"_items will be contained in the inception report. ERR : i

'_2 Interim Report._~

SOS At the stage when the priority order of the proposed sites has -
- been- determined can; ‘Anterim- ‘report- stating’the” ‘progress 'of the survey

. activities so far completed ‘and ‘containing the survey: ‘mission's comments . -

;xand ‘recommendations is to be submitted to. the Government of the People sf7
;Republic of Bangladesh _' Lo -_3 . _ .g= - _‘;“:\ﬁw

It is understood that the Government of- the People 8 Republic
:.of Bangladesh will convey' leg” ‘comments, i 1f any, “to the: survey mission.'
: within one month after receipt of the interim report.5~ :

'3 Final Report.

. The final report of the project,.to be prepared by the OTCA upon
-completion of -the feasibility study, 18 to’'be presented in 50 copies to . -

- " the Government of the People's Republic of ‘Bangladesh through the -

Government of Japarn within 36 months after the present Scope of Works ;3
has been’ finalized between the two governmente. e : :

"JV. CONTRIBUTION TO: THE PROJECT

e Japanese Contribution. i

R Besides conducting feasibility study of the project ‘as’ mentioned :
' above, the OTCA will contribute to the project by R :

'_ a) Handing over upon completion of ‘the survey, such survey -
' equipment and instrument to be decided by the two governments.

b) Providing training in Japan for Bangladesh government S S
vl“”engineers related to the project as separately agreed upon by :fh
.the two governments. %

3_2 Bangladesh Contributio;;h']:“

N The Government of the People s"Republic'of Bangladesh is to _
.7 contribute ‘to. -the project by: providing :the survey mission with the
'_'1following conveniences, facilities and: services' L

' a) Exemption from custom duties, taxesranduc arges of‘any kin‘ Pl
©dnm ‘respect of the equipment including vehicles ‘and vessels,__[r”
p-machinary, materials and medical supplies as” necessary for- '
*the performance of the duties of the members of the mission. SRR




)

Exemption from customs duties, taxes ‘and charges of any .*r

kind, other than those for: storage, cartage and similar:

”*_services,,in respect of: ‘the personal an-household - effects

."'of the members of the mission, as’ admissible under: the model

- ',rules for custom concessions to the privileged personnel

)

Available data and information necessary for smooth execution “:

‘_-.:"of the survey. NI

ff:d)

S

Services of- liaison staff interpreters, labourers, chauffeurs,
etc.y the ‘cost of which is to be borne by the Government of

: Japan. S rme ‘”,_51{ R R A ik ,j_j-i. - 1 it

'Qfe)'

'Suitable office spaces equipped with appurtenant facilities,ﬁxf"
‘and suitable storage facilities and garages. ‘ S o

Free transfer of the data and materials of the Government of =

.. the People 8 Republic of Bangladesh to Japan for the purpose o
L of executing the project '

. __.f-g)'

Freedom of taking air-photographs related to the project, in_ i

‘all ‘such aerial survey missions an officer of the Government :

: ‘of Bangladesh will accompany the flight.

Complete freedom for all activities required for the executionfc”
of the survey. S : _ .

Assurance of security and safety for the member of the survey o

" ‘mission as well as for the survey equipment, instrument and

‘other’. properties of the mission._-

'Available communication facilities as far as. possible.-ﬁ-

Medical facilities equivalent to those extended to government
officers of the People 8 Republic of Bangladesh I
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'=f;n”present feasibility study.

- ‘1_he maintenance shall ‘e’ included in the cost in the B/C (benefit-'azl -
‘nfCOSt) anﬂl}VSiS of the 'roject-““ :

;;c;:No hydraulic mode ‘test is” contained“in’the present feasibility -

- gtudy. " The" Japanese tgide” agreed_to recommend that.the ‘model’ test: _-i,ﬁ'

vafshall be conducted in® accordance- ith necessity a 1Sirajganj'site
- Ao Lhe phase of detail design_ S : L

rf:dﬁfThe Bangladesh side'expressed its concern ‘on: the possibility of ;J,j[
.- thet riverxchanging Jts course*at”some’points: upstream and” requested :

'”.t-that some’studies’ be- undertaken in this direction.® If: ‘this” problem S

~ 1srecognized;: “guch’a’ studyﬁcan ‘be recommended even outside the D

" The Japanese sidejrecognized the desirability of such a’ study but.'
.stated that“it sh uld be separated from the present fe sibility
':g study IR REE :

3 Design specifications for.railway and highway design

It was confirmed that the following specifications shall be used
: also in the design of railway and highway in the second—stage study

E Lt
R

Schedule of dimenﬁi°“5 (5'5" 8888), Bangladesh Railway;*‘

.....

Code of Practice for;Engineering Department of Bangladesh Railway ;f-

Loading Charts, Bridge Rules, Steel Structure Codes of Bangladesh 5
-: Railway : S : N : '

Geometric Design Standards for Highway from Modern Road " N : :
Construction"Procedures, Road and Highway Directorate,_Bangladesh o

CE. Additional matters; Mjﬁf'f

a Additional facilities of the bridge. .ff'??“"’

: The Banglades side requested that additional facilities such as
, ]Gas/Oil pipelines and transmission 1ines should be included in the -
',_'design of the bridge. _;_' s S PRI E

The Japanese side agreed that it would be taken into considerationf.,-
o if the plans are. presented;by the Bangladesh sido before therend of
f_December of 1974 ' : : ;

-fi2 Improvement of the’ existing railway between Dacca and Tungi

The‘Bangla e i : s
">i“g railwayjbetween“Dacca and Tungi-should be: included in the _present- S

side requested that improvement?plan of thegexist—:'ﬁf-”



';f.they consider: the:Sirajganj: gite as: the ‘most - suitable: one: for. the
* JamunaRiver. Crossing from. the; technical,,engineering, traffic and

hiF o Determination of the most suitable site_for:'ridge crossing

The Japanese side stated that based on- the study under Phase*I

“-:economic points of: view,. ‘and’ proposed tor, conduct the'detailed'study
S under Phase II for Sirajganj site only % L

The Bangladesh side agreed to this proposal and requested furtherni'ﬂ

'ij;ythat soil boring tests only:may. also be, conducted at: Gabargaon’ ‘site.: nlffj
. during:the! ‘study’ under: Phase II,. The:Japanese, Delegation could noti”_,,ﬂﬂ

:ﬂf”agree to include the. boring tests at. Gabargaon site for“lack”of pro G
_j;vision for the purpose in the present project -

Japanese delegation Bangladesh delegation -

sy e
LR

1 Mr Hidekazu Arai : o ~;.1 Mr Abdus Samad
. Leader of ‘the Delegation &. i Leader of. the. Team &
“Member of Supervisory Committee IOREa Secretary, Ministry of
for: the Feasibility. Study on: the - L .-Communications.m" Lo
‘. Jamuna. Bridge Project;; JICA : TP Tr s SO
(Hinistry of Construction)

2 MEL 8.8 M Lutful Huq,
: Joint Secretary, T
Ministry of Communications. e

-2 Mr Akihiko Tsuchiya, PO
' Member of Supervisory Committee
“for' the ‘Feasibility Study’ on"

s the;Jamuna: Bridge Project; JICA.M
(Ministry of Construction) o

'-f13 Mr.isadao Kishimoto, o 3 Mr Mosihur Rahman, L

" 'Member of- Supervisory Committee for ‘Chief" Engineer, RI&EH

. S the: Feasibility Study on the Jamuna;-;_ Directorate

'-{ Bridge Project, JICA. = O RN Rt
(Ministry of Construction) T L

4, M. Mustafizur"Rahman'
Engineer—in~chief o
e Bangladesh Railway.rl

:'4 Dr Shizuo Inose, :
Leader in General of’ the» !
Feasibility Study Team for . the :
Jamuna Bridge Project JICA

'f5 Dr Seiichi‘Sato
‘Chief 'of the’River LR

“ Planning division of the . .

Feasibility s m; JICA

; Planning'andfdj




8 Mr. Fumio Higai

e . 8 Mr A M M Ghulam Kibria,;f‘i'“
=[ Coordinator,_JICA. T

Chief Enginaer, I.W.T, A. ,-g*:'

9_ Mr. Mohd Shafiullah S
"-f- Deputy Chief Engineer, R & H. i
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