3 r

T




Ry 5Ty v 2 ARIEFIE

VY AarMEBHERERSTF

VOLUME [ i JIi &l #0 8F &

- A LiBraARY

b

ot 179257;]

19764 8 A




@%mﬁ$¥@  

ZA

An 84521 [uel

&el-5 -

pye .
BN, (g224 [ KE




S X AT REHBEBERSE

VOLUME

VOLUME

VOLUME"

VOLUME

VOLUME

=

I

<

VOLUME VI

VOLUME VI

BEL L UHR
) 59 & &

REtE
gk AN E
mﬁwxvaﬁ%ﬁ'
Thb U ERESHE

BREeELlESE L UVREEFM



269

 23°

( DINAJPUR
| 2maruRy

INDIA (

WEST BENGAL

|

f\' -

INDIA

(\\'] WEST BE
28
(.f }\ o

Rongpur

N “\RANGPUR

RAJSHAHI

sAmnure

) {
'\__:.Dor.ra/no

g

JESSORE

*wy

NGAL

Bah

*Khuino

. OF

Gabargoen Site

Egridpur® <y
Chnw%hury Hg

Swaruprolipoic
{g\ e

gi°

adurabad Site

G\'?., Mymensigh
-

[
MYME NSINGH

Inder Hat

BANGLADESH

00 10 20 30 40 %0

SCALE IN MILES
[ - [

, BURMA

- 4ii -~



THE JAMUNA RIVER
SIRAJGANJ SITE FOR BRIDGE CROSSING
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ABBREVIATIONS, DEFINITIGNS AND UNITS

Bangladesh
MoC
R&H

WAPDA

BWDB

SOB

JICA

OTCA

Jamuna River

Jamuna Bridge Project

Jamuna Bridge

Preliminary Study Report '

Inception Report

Interim Report

Feasibility Report
Volume I

Feasibility Report
Volume II

The People's Republic of Bangladesh.

Ministry of Communications.

Roads and Highwéys'Directorate of the Ministry
of Communications. |
Water and Power Development Authority.
Bangladesh Water Development Board.

Survey of Bangladesh.

Japan International'Cooperation'Agency,
Government of Japan.

Former name of JICA.

The Brahmaputra-Jamuna River.
Jamuna River Bridge Construction Project.
Tentative name of the bridge in the present

project.

Preliminary Report on the Jamuna River
Bridge Comnstruction Projeét prepared by.the
Preliminary Study Team of the OTCA, Mar.,
1973 (written in Japanese)

Inception Report on Feasibility Study of

" Jamuna River Bridge Construction Projectl
‘submitted by the OTCA.

Interim Report on Feasibllity Study of
Jamuna River Bridge Construction Progect;
submitted by the JICA. '
Feasibility Study Report on Jamuna. River
Bridge Construction Project, Volume I,
Summary and Conclusions.

Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume II,

River Control.



Feasibility Report
Volume III

Feasibility Report
Volume IV

Feasibility Report
Volume V

Feasibility Report
Volume VI

Feasibility Report
Volume VII

Feasibility Report
Volume VIII

Main construction works

Approach

Railway link
Road links

Guide bhank

Cross dike

Cross dam

LWL

Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume IIT,
Bridge.3

Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume IV,
Railway links.

Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume V,
Road links. _

Feagibility Study Report on Jamuna Riwver
Bridge Construction Project, Volume VI,
Geology and stone material.

Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume VII,
Traffic and economic benefits,
Feasibility Study Report on Jamuna River
Bridge Construction Project, Volume VIII,
Overall construction plan and economic

analysis.

Construction works comprizing Jamuna Bridge,
River control; Railway links and Road links.
Railway and /or road between an abutment of
the bridge and a point at which it almost
descends to the normal formation; 5,100 m
respectively from the abutments.

Railway between the end of the approach and
a connection point on the existing railway.
Road between the end of the approach and a
conntection point on the existing road.

Bank built in the river to guide stream.
Dike built in the river to check river flow
and support the function of the guide bank.
Embankment built across the Dhaleswari river

to close.

Water level.
High water level.

Low water level.



DHWL
PWD
GL

H

cm

mi
yd

in
cub.
sq.
ac
kl
1
16

m3 /s, cub.m/s

Design high water level.
Datum of Public Works Department.

Ground level.

kiiometer.'
meter.
centimeter.
milimeter,
mile.

yard.

foot.

inch.
cubic.
square.
acre.
kiloliter.
liter..
imperial gallon.

cubic meter per second.

cfs cubic foot per second.
t, ton metric tom.

kg kilogram.

1b pound.

KV kilovolt.

KW kilowatt.

KVA kilovolt-ampere.
yr year.

mon month.

h, hr hour.

s, sec second.,

1 mi= 5280 £t = 1.6093 km.

1 yd = 0.9144 m.

1 ft = 0,.3048 m,

1l in = 2.54 cm.

1 ac = 0.4046 ha = 0.004046 sg.km.

1 sq.ft = 0.0929 m2,

1l cub.ft = 0.0283 cub.m.



1 cfs = 0.0283 cub.m/s.

1 in/mi 1/63,360.
1 ft/mi 1/5,280.
1 IG = 4.546 liters.

$ = U.S. Dollar.

Tk = Bangladesh Taka
$1 = kK13

Tkl
Tkl

¥36 (used in the First Stage)
¥23 (used in the Second Stage)
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1. BEoBWLBR

FEEHOBIOE, BHER WHLHOTMBAS b, RECHT 5 4 BHHKOHASE
PREL, PHoALOEWEZEIGHEIEERAAH LTOoTHEHAL, T 6L KEHED
OEEHEZHEEL, RECAT 2PEREMBT L0 5,

10724128, BABMAERLT amuna MRHBEE O HHHAEE T4 5 £ 0 Bang—
ladesh 4§k A heo BAIAEHLBESE, LFEMBMW AL L CBahadurabad F i,
Gabargaon 850, Sirajganj OTMM10kaB U Aricha @ LJE#H 20kn (Nagarbari)
C4HEEREL 2o . '

r OWE . EER— Mt ( DERET v ¥4 5y ERETE) ORE0)|HE
NEBL, ABELERFLTOBEEPRBEL, EHNERCEE#MoBELYE L0 TLEE
Z£710#HB % Bangladesh 8B L Tw %q

fa, 1973 F0RKBCHIEROFCL b4 Bt OMEREERL, T6KEFIK
R THBBERZ2RRL 2o HRECRWT, ThACOBERZHW T4 A OREOFTMBR
Tfiz, 1974F10A28B2LAHFO11/6B% CDacca xBAEMEA, Sir
ajgan] MAVEBEHSA L L TRE I ko

1974412 8, ARBKC L VEFI1 1 ACBEILAAHEERKLE T WL, Sirajganj
MECHEMERE Lo THIC1974 /75 QREZFCMBEOHBEE 80 TH A KBEH
BEEKLAo DSirajganj HAOKER, WEMKEZAv t)ifi#stEE
Dhaleswari MOBBH 2RI Lo CORERREMHBRCHE BT LLUTORD TH 2,

2. WO H RS

Brahmaputra it Himal aya (LER ©dLEB e B+ A Monosarwar MK+ DW L L,
Tibet Plateau €A bE~ED, Himalaya WIRKIB LW > T Assam Plain ZE 5
LE~7# Y, Shillong Plateau REBTHME 2L L T b, TORMBE, EEzR
4 BangladeshiICA D, TistaWME&M L, E&A EEMRICHT L Aricha {13 T Gan
gesWEBH L TWDy 2 OMOILIBESE 0+ & Ganges WEMKA T TOMA % Brahmapu—
tra — Jamuna [ LFFATW B, Ganges W L OEFHE, ZOWE PadmaM L 2% E 2,
ARG A~ 1 00Kknfi F L Chandpur ff3 TMeghna W% &3 L, Bengal B~NE o
iRk China, Bhutan, India&("}'Bangladesh@4[@K‘i.fcﬁ351ﬁﬂ®ﬁ?ﬂm@—
DTH bo

—7%, Ganges L, Gangotori (6614 m) OKAICHE %L, Hindostan Pl—
ain TWHLR~ED, Rajmahal Hill @&Tﬁﬁ&ﬁﬁm v % 4% Do %+ O Ganges F
}EMT L, Aricha ©Brahmaputra — Jamuna W & &3 3o
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Ganges {1 &£ DA MSKRICHIT 2 Brahmaputra — Jamuna WO KR @R E CERE, *
%#580000KE(-224000mi? ), 2600kn{ 1,620mi ) T b, FL ¢ Ganges g ©
BER977,000K(377000miz), 2200kn( 1,370 mi ) Td 2,

Bangladesh oG &k, MEICHELEF L MECHEINA S0 Sirajganj T, AT
AREORED, 180CTdy 1 ARFEET 5, AbARKKR290CC4 Adr NS5 A
CRET 20 BECRT 2ARERURE R, k4 7.2°C, 428°CTd 5, MEDQATH
MEWE, 80%%MA, EFCRTRF0OU~T0%ORETS 2,

Bengal B CTR&ET 2941200 EAER, Bangladesh B+ ic#k 32, Ll
BOTOEKE, BBIGTEF{ LA TE(BRKME %% 4% 50T, Bangladesh ©
BEOREBCIE, —BCEEEEL 2\, '

FRMBE1L520m (60 in) 556350 ( 250 in ) OfEAKSH, LEH, ©
BHEE <, Januna WO FAERTE, HHHRKIZ 2> ThE, EFHEOH B0 %
SAhb A0y 2~ iKY, SN OARBEI D20 % L2, 12H, 1A
RUZHAHOBRE, BREAEFERT T 5,0

ey 2—rfIH T, Bangladesh BACEK MR 2 b4 281)IIKiE, REARO
WAkEERD, BL030%c3FT2EMBKET 50 Jamuna WomIIRE, BENI
BH 100 kKT 20 Jamuna WOBRMAIE L, — R TADLE 8 ALREL,
Ganges WOFhit, 832wk ACELET 2, T2bLbLEEOMKIE, 1 - Ao
B H By Bahadurabad IiNT 2 ERKERE, 1974403210000 5fs TS D,
Hardinge BT /T 2@ MEE, 1961 FD 2582000 cfs TH Bg -

Bangladesh ®EEf i, Holocene $1IC T% % Chittagong Hills, WM Barind
B, tippera surface T alluvial plain 26 Eh b, T 6Watluvial
plainid,alluvial fan, FBM2H T2 aR8EHRFRET »~ # ( Sundarbans )Y
Lo Tinbg

AAROHEHEEROFICL b B A Tamuna #, W)V OBEEREII X 5 & PAES,
ECRBARCERELTED, 22 EVHIB3220WiE v v P BRIDIBELDATWE, 35
WKARERGHRBORHEALCER T 522 bHWAF 2R R Lo 2 ©KRKEWE, carbon
dating CX RHIEM2B000FE/MORVOTH2 5 LEEI N, ThoDHEMLHFT 2 &
BARBEWirmkK BRI L, PREEESEny 2 ME DB X, Holoce ne #iC #Hk
éhfc%@f&é Yo

Barind Terrace ﬁﬂﬂﬁ@%i@i@ﬁblfcx b Eh, Tippera Surface dHolocene
Mg Eh b D LHB e 2, 2hicX LJamuna, Ganges, Meghna OKFAHWO
alluvial plain @HBBETHFCHEEL, Sylhet B X, BT Ak ERIC L b
B Ahe L HIFT & 3, |

Majar James Rennel 81764 FE 05 177945 OMIC Bengal i 25 L 2E ik,
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Brahmaputraf®EKEZHEED Ol Brahméput raffpfEcd b, R OJTamunallE
O LEBiEIhinai , THRBIETamuna #7 &ﬁ?ﬂhfh 7o 18104 Buchanan Hamil—
ton [d Brahmaput ra®FNBHECJamuna ME LT OB LT I LT RXAELELTWS O

EHRBE Lo McIntireld, TOHMIE—>iFBarind Terrace OHFIKC, & —D I
T Rarind Terrace ®fEFIC L 2 TistaWORIJamuna WE~NOBTKERT 53 0T
BAHEE>TWbg

 FEO BRI L 24 A KR

SR OFER, HFalluvial plainz, BEIIKCE bR Thil KRB, BERIGS
B 2IRalluvial plain FCHEE EAD>DH By Bahadurabad X2 ¥ Gabargaon i,
alluvial plain EICEIEBL CT¥ 0, Sirajganj id HARRFHFH CNET 2, E5 KK,
Nagarbari &Arichald, BRABH 22WEF4+ 28BS 5, Alluvial plainid
18304LIBOLTLOHMOALIETVWENDOT, ZOMERWVWORADLZ B REN D
PLLTO2RZECRAVWIOSRIELRTETHD 5, 15, BRBRGHF TIE, B ELOZEL
s Tkl L L, Aricha, Nagarbari #iiRit, Ganges &Jamuna DA &
AHBRELCELLE LW, BREP M OSirajgani AU, M6 <1 +0EHE b
ORE CHRFEL Th Bo

WHEMEEHEESLL A2 &, A BEHBATMEROKSWCEBEL T+, zCTOME
WO, EEHKEELTWEZ EHHA L ik, 4bAICHRT IR L WEHEORNER
B2 5, Nagarbari A4 hEOMER, BIE—ET2 D, WEHOEHL, 1830
Enb1860FOHMEERE, BIT—FEL ko Tw by ThicH L Nagarbari IR TOZE
B, FEFRKEW, |

BB LT, MMEOBARLRD L, Sirajganj A4 E0RT, RECE YR
LT b, Gabargaon Az RICK o Bahadurabad it, BI2HAL < b3 L
% b, Nagarbari A, RIFFEZHETD D, ILCHBHRHBOESL H5 &,
Nagarbari Han@ b B, 03 A1 860 ELUEOHEHOEME » LMK LT,
BERSTH L%, 3HAOF TS, Gabargaon A MR S B ¢, Bahadurabad &
Sirajgan] Mib&, WREORE, LT, BIRASTS 2, |
#HoT, WEE, WEGBEOmE252 5 &, Sirajganj & Gabargaon DK 0%
FHikot i\ |

I i 0 75 5% | . |
C —fl, milloMmibE, ALy b2 200K L, thicEF (R 2iiPEcEE
?50%Lf%b.mﬁﬁﬁﬁﬁkﬁd.m%QM$ﬁﬁ@mmiéh&.E%%&%ﬁ%
Bk, UATARE, MBEEMBMALITIORFERFRREECE 5o
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BHR O Jamuna i@, SEHZERTITS 5, M, Jamuna B2 A ZICHEALL Tw
AHLESBELDOVWTHE, BIRAN GRS EAFEARELZ V. L LE O, Bt
BLTWwa2EX 2ERE, ROBRAKIZOTHAWAEELDLN Lo
(1) Jamuna W OBt Brahmaputra — Jumuna # & |HTista @O H Jamuna @B~
MEBAEIC X D IBWMILHEK Lo Th?, Old Brahmaputra W bBHEDTamna 1
~EKBEEELI ABETDSE3EL LN bo
2) BREDO Jamuna WKL, EAbM~RLACERN 2RRMRICH - THEBEE LI L
b, ToERETanuna O SE X Ganges MHEOKHN EHBL TRRKEZDIDOL Z 2
7o
B) zoalluvial plain CRT2HNERKERORBRUVEPRELLEEL T, F b
ErT ¥ 5o

B, BaSsknEs cd, BTm/cBT 3 230 LERNINDS, Jamuna {7 %
R, cOBBERLTWALKENE W, &4, Jamuna A E 5 TH o> Th Jomuna {2
O!d Brahmaputra i SR ME~B- T b 200 L HAZLOT, 4H#100FR
K200 FEONICHTHIIRBELEITT A0 LREVWTS 55, - THRBERE, WBIEW
MEE > BB Y > THEAIThHXETH 5o

COWHE, %< L b Bangladesh BEROIE LA ESTEAEHERHICL b, BRW
BErELTWhd, COBERMEOME, BAKEzHIAHNBLEEL b b,
FARBEREZLTWAI 22k b¥, CGanges WO Sara KR L5 L5 2 KEHT
B, JamunaWICRS b v, BT+ 5L, RMKEHRMESL L S ZWENT amuna #IC
@&m&%ﬁc&ma&oc@ctm,WMQE@%ﬂ%AI%tﬁ%&LKE%?ac&
FHELWZ EEERL, Aol SRKREHBCOWTIREL TS 50

BABRAHMBERL, BEHALLT, Mo 4AHNeEHMRE L TERL 2o #ah
I, b OBEEE, 2% L3BEI00EMBROUBERS D, HUEZRRE TS 5o
Ll adbohid, #EttoHc T &3, #RAEVF L, TORKHEAAKBRI N, L
3 100EENIBMMEEL T2 2Bl T LW, REBTHETE 2V,
BEHSEE LT, ChoORBBERAKS LEHFBCHAY CTRE S D5, ZhbOHHE
RAACHREELBC E R FLBHFCSHB LW o RIEERNIT © L liski s BT
Mz A NTEIENEHBIEANTELELTWEEE SBEND S Sirajgan] OMET
i, MLLWEHEEALEL TR D, BERELHHLEREEIRTWECEHE, RCALAT
WA ETH D, TR, TOMEBHCHRZ2LTABECHRTHEBOREETT S DOICHE
BETHNRESLTILBLEETDS Yo

— BN, ¥AERBENIC, BECHEL, 250Barind CEIE AKEME, K
B, B hhbh 2 <, BCEKT o CORRE, RI~okoREKE#LZIEnY T
L, MEOBAMEZWTEREEHZ %0 CORKRTZOMIE, WEORELEZWFETIHF

._.Xi_



R LBRTEL I cOWMIOHEETRI#ETHICLEREECE, BLEAEARTETS
Ao, ERHMEHSORBOIFERL, BRKRABREHDEHF R LT R E 5% K,

COBMN G, BXREEERT HMABETRO cross dike TEL XD, cross di—
ke HOBEE LARAW A 2HMCHA LD GZITWIE A 2w, ET B L cross dike
TALELh B, REFKROKE EHOFMKM & OoKEEZFIALCHAKEZEEL 2
BRM~R T Thidzbitne COHBE 2 D0 guide bank 235 K B3 10 &8 o 7 #
Wih B L% Bo Cross dike OMBEHE T H L LI, HhEHKRLZIET R & - ICH
OB 2D TH B, LT, BrLMAKEBICHL TRITIZWRD guide bank 28
BETH S,

Guide bank OFtEIKRL T, BHOBME, guide bank ORIRUMRERD BT LR
U, guide bank I cross dike OPFELRETZC LABEERMEAL & 5,
cross dike d RERM~OEAERBE L TLFAME R 50

Inception Report Tit, BRABRNBEXEE AR L ALB LI BRI, b, RE—HS
2RETHRIK, FETREEALLT, 3ID0BHEFET Twd, 2D, QIWBEORES
LR ER B R TFCIZLER TS bo

F2OBERTHAIMBRERKE, WITERE, HROLTHLEOSR TS 2, 12,
BMBLIRID, BRLAFAHIMERTIMBCELEAL T, TEIHNTHLTHINLIN, &
MNITHEEE, mIRoEmc L TR oM TS 2, o T, FEOMERKHEL T,
RIBOBNEERD L C EBBETD B, Ry LEembeT rmBE»S5EFTHIE,
Lacey 2 R L D REBEIN T ERPARBIENTIZThdZb kg 20D, 2o
Cib, B EERGEEORNERE S > T BBHD bo & LLacey AR AT amuna 7l
K%ﬁ%bﬁ&%@&?&&.Q=9M00ﬁ/smﬁ?bﬁﬁﬁ$mﬁﬂ.lmmm(
4,900 fe ) LEIH TR 2, KKz oRHEHE T ha s+ 5L, guide bank Ho MEih
RETOKREG, MOLBTI8nK3dFETHOT, LH/LHAAL FMEDOHFT LW > BN
PLEBBET RV, LEN- T 0H-2S Lacey B3Rk, MAT NET R,

—%, Inglis@R T, A—HBKFLT2700n ( 8700 ft ) O@E%b, BNE
A2 kit E R Do Thilll, RN b OBKEEDLRNLT, Jamna WEKOH
RIFEOME 2L, RATBLOWTHRT AT E L LAk TOMRBHMBHER LT L0
W&, ThLTORFMEOBGTHARET I LKL D, 5 bhciEBHELOKRINEIEIE
T A ERbioke SEHICI0000 M,/ s ICHT 2BAITMBERD S E 3,900m &
Zho LOFEHLWEERD, EKFTOMELE, Pier DRBRZEOEH L bW M
AVTHE = RE L o

5 BEOALOEERRE . ]
BAARBLFESKEOREOADIC, 4EABHEBHEETRE T2 HEND 2, BE
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R, BORY. EEHHLHLTHEETI00EUTORABIKRTNE TRV,
Bahadurabad BHlF £l T, RAMOEKES 2O TOld Brahmaputra #,
Dhaleswari WOARE FHurasagar WOA K £ %ML T, Bahadurabad Kt 57
BIR S LAMEOHERBE L HELETAL R b &b
Bahadur abad it 5 10 oéﬂﬁﬁﬁﬁ%@ 3278000 cfs®dnE 927707 /sec
THD, 150 FHRKERIX358000cis Thby ZHMBORAK L 2RFIIERTE
BiENTIWOT, 100EEEREEHFERAT LI ERL o
BMEOL00 ERERER, KOBEEOHRIKHRE Lo 4255 01d Bratmaputra i
ik, Barrage #WfskBERHIh 2B Rs 0 ¢, ThiCld, Old Brahmaputra i,
30,000 cfs WHilff Th, Hurasagar MOAHKER, Jamuna TOEKLC L VAL %W,
Eh W Jamuna WO &, BRARCHEEINIBFEBIALZ DN 3D LT 5, ©
OHRICL TJamuna WMOHRERE DS 2RO 5 LROED TH 5o
3,420,000 cfs ( 968507,/ ) :0ld Brahmaputra AR &A% 5 Dhaleswar i
WA RAE TOR M, 3,160000cfs(89490n s ) iDhaleswari @ARAn b
Ganges &A% coEM,
6. WMHEDoEE
BHADORERE:, RECOLARTHRI L Ao 20PT10 2 ELOBH OB S Andru
AXETEATLHON, AR TERIED LW EHBTL 4o
ALTFHLLLT, vxr»BX28EAT2L25L, BREDIWETORIE, 13m0
A—f—lthd, COBLOBEWEOWAKDT guide bank HOR, AL b R b2,
R+KET60m~100 mOFEE % Ao
W, Rupd@Eizle, BY TR0 TR 2MABLETS 20 b URAREL B L
CHFHEEL, 25WE2TIRIABELE s cBaRdAE, BElh &ttt n
HIFHBDB B O TALIONEEHELE 228 R, COBHT, HHATD O #iE
BEUBEORKE IO WTHRE£1To %o
1965,/766~1971 /T2 KREH 2SEEBIIAMGALOTHEHMBE AL Tndy chbo
W i SEICERTR B E, @%{&Cﬁ'%&#%@%{tﬁ. R <, & BEiim
THELTWEWE L AERTE S, TABCHENOE IR, guide bank MORER b7
bE—=E Lzl hidxz b% e

7. 4 WADTWHRE R O Bk
EREAEOTRELBT 5w, 1974 MK ICAT LBl KRN %A
W, AIEHIEOTHRE 2Rk Lo THOLBOEO LB, FHELDLT, 3
o guide bank MEERE Lo # 1 7 AR OREIMICH T 5#FE OB /AR T
| $52000m% guide bank i &+ 50 £+ 7Bk, MAEMEKHT2RNINTECS 3
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4000m, 24701, GHECHEMEEE Y FH 5500 m L+ 5,

GuMebmk®EE.Eﬁﬁ.%hﬁ@ﬁ%mﬁféﬁﬂb.gMd&bmkDﬁEKl
BEBRAICL YRET HWRET L35 HOZICE HIES BT W/ 1,
falling apron ¥ 25 4 %2 L, Apron %@?&E@ké A ZARE Lo ik, é.pronI
Tt LT, wb® 50ne-man-stone THEATH AL ENbhorks LBLEDG, guide -
bank OJIFROERECH LT, 6 0Ke~1 0 0KeDRE X VAT &2 RET 2,

EMEEAMEELT, 320 —F s 7802, soil cement block % EICoWnT
METEN A feo BIERKRBO A P EBHESLBLEL, BER, HAKES L { LEHEW
RBIEKET 52 2T B, ChEWHWT 2 ABO stee] jack & ERMTEREE b
Tl LcdioT, WPFhIAHWCHBLTARETS D, RENKTHETS 2, BEY
RN CEH CELIHBERYS 2O T, COFETHEENEES C L CEDR. L L & 7
bguide bank TIECEEROAM N LEKEZ D, thiHAErnd xb 2 ~ERE L
LT, B EEATREST 20, AN EFLB LT 20 TEsHRT I L
ROMFEL 20T, COREOWTTEEM I CRAMEF T LB B,

Guide bank i, BEL T - T, LT+ 2 EL T 5, BLHBCRET 2T %5454,
LIFTOBRTHEMET 25HHE &3 58,

(I P32 82— ATk hHsAR
20 #7355 2 CEHEBL
BF ANTRAT 50

Lin LEE LEESAREIRERZ B S, KOBD vH b,y
) P32 Fx—v s =AEFYT Sy 2 CHRAS
2) EBRE s—o Tl L
(8) A=k pAKE~KHET B, _

COTHI LB rERBREHIE, P52 8~ a=n, £ Tt 550, 249 Fev
T F—F, ST RN PR, g R—F ) vy mrPrag >, K
NP RUH TRBERT D B, COBKRKEFEORH, v— 210, RERTFFOMHhoO
Hﬂﬁ%%TééoC®ﬁmbf.§%%ﬂ$®3ﬁ©gMdebmk%ﬁ?éﬁMﬂﬁ@k
POLBREMEL, thtTable 5~ 14 KR Lko MBERVEDCS THALAKEOT T
T redi, BEHSE, =— 5« 7— 2 BHES, TEAES, FEORRROBAL, ©
OFRICED TRV,

ImmumnrwmwTu,%ﬁ%ﬁ@ﬁ%%#&bf.mmﬁmﬂﬁﬁ.mﬁﬁ;m& '
MHFOIBEEET T b0 F—OBEHFETHE, Sirajganj & Gabargaon © 2H A 54 M &
OF TN L LTI, TOBLEEOTHw, MO2BR24EF 4, T2bbTHR
FOBRETHEE LATAR, WIS a0l BAL/REHIKSA T, Sirajgan) HA
BRIFICE D, BMBHRTH 5 EWREAh ko
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8 Sirajganj T AWMU LHERE FDhaleswari WMOEHE N

1974411 A, MRBICL D REI N AMETRICHS (HTREN R ERICES ',
W% Sirajgonj Town O T 2knOWBICRE L Ao COM&AK, Sirajganj OF
BB LRI CHIC L AREBTICH D, B—KBH bR IFEEHLTY b Mk LA
AWPES>T, guide bank ¥ 272 %8B LA, ChOLORBERTiIig8— 1 ©HE D TH B,

ZOBE, EENOERER G, Dhaleswari MEEL 2T hd 2 bih, Kb T %
WeHsLTHL, cOMOB~OYRKRIBMNT BIREE NS D, BEEBOITES,
BRCIKRWEELELDTREELRD 2, COBRBHALERLBER LT LA, coDEKD
L5 —F@guide bank PBEE % B & @guide bank DY, &JII© guide bank
LEEES L LATNEZS5%2 W, S Dhaleswari WOAEREH O guide bank &A&JI|0
B oguide bank & BB T AN ERD 5, CHTHILCEHOEMERL. Thic
bpdboT, BHOBERTF2RKEORFRICHNLTELLEEBE L2, LAFT
Dhaleswari MiX, cross damiC L VWD L & L, HROT M6 kmo I ic » 5K/
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EXPLANATORY NOTES
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SAND SPITS

WATER SURFACE

Explanation of the geomorphologic map

The geomorphologic map has been prepared utilizing the mozaic of
the photographs of Earth Resources Technology Satellite as a base
map. The photographs were taken in the dry season in 1972.

Utilizing the photographs of the ERTS, the topographic maps or
geological maps and field observation by helicopter and jeep, one could
classify the area into the geomorphologic elements as shown in the
explanatory notes.

In the photo-interpretation of ERTS for geomorphologic land classi-
fication, near-infrared photographs are most suitable. Because in the
photographs, the water surface i, e, river, lake, sea etc. is photograph-
ed as a black colour and the marshy land i, e, back-swamp, tidal flat
etc. and the dry area i, e, terrace, natural levee etc. is photograhed
as a white colour. So, by d_istinguishing the contrast of the colours,
one can classify the area.

. The violet.l_ine designates the boundaries of tppographic divisions.
The dotted violet line shows the variation of the slopes in each topo-
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Explanation of the geomorphologic map

The geomorphologic map has been prepared utilizing the mozaic of
the photographs of Earth Resources Technology Satellite as a base
map. The photographs were taken in the dry season in 1972,

Utilizing the photographs of the ERTS, the topographic maps or
geological maps and field observation by helicopter and jeep, one could
classify the area into the geomorphologic elements as shown in the
explanatory notes.

In the photo-interpretation of ERTS for geomorphologic land classi-
fication, near-infrared photographs are most suitable. Because in the
photographs, the water surface i, e, river, lake, sea etc. is photograph-
ed as a black colour and the marshy land i,e, back-swamp, tidal flat
etc. and the dry area i, e, terrace, natural levee etc. is photograhed
as a white colour. So, by distinguishing the contrast of the colours,
one can classify the area.

The violet line designates the boundaries of topographic divisions.
The dotted violet line shows the variation of the slopes in each topo-
graphic division.

The area consists of three groups of topography. One is mountain-
ous regions, i, e, Shillong Plateau and Chittagong Hill. The area con-
sists of hard rock. The second is terrace or dissected fan. The former
is Eastern Barind Terrace or Maduhupur Jungle. The city of Dacca
is situated on the terrace. The latter is Western Barind Terrace.

These terraces have been formed by upheaval ground movement,
Surface geology of the terrace or dissected fan is harder than that
of the alluvial plain.

The third is alluvial plain. The plain consists of fan, natural levee,
back-swamp, upper delta and delta. The fan in this region is com-
posed of sand and has gentle slope. A remarkable difference is seen
between the fan in the area and the fan in Japan which consists . of
sand and gravel with steep slopes. The former or older delta is lo-
cated in the lower reaches of the Old Brahmaputra and Sirajganj
and its swrounding, and the upper delta is located in the western
part of Comilla. The former bas been formed hefore 1830, by Qld
Brahmaputra and Tista etc. the latter has been formed by the up-
heaval ground movement.

The geomorphologic map serves not only the purpose of studying
geofnorphology and geomorphologic development, but also the pur-
pose of estimating the flooding, condition of the ground water at a
level close to the surface of the ground. The geomorphologic maps
will also help one to investigate the conditions of soil, because the
result of geomorphologic classification coincides with that of the soil
classification

And that is very useful for the purpose of estabhshmg p]ans for
land development (i, e, road constructlon brldge construction etc)
“land conservatlon and improvement prOJeCt
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Surface geology of the terrace or dissected fan is harder than that
of the alluvial plain.

The third is alluvial plain. The plain consists of fan, natural levee,
back-swamp, upper delta and delta. The fan in this region‘ Is com-
posed of sand and has gentle slope. A remarkable difference is seen
between the fan in the area and the fan in Japan which consists of
sand and gravel with steep slopes. The former or older delta is lo-
cated in the lower reaches of the Old Brahmaputra and Sirajgan)
and its surrounding, and the upper delta is located in the western
part of Comilla. The former has been formed before 1830, by Old
Brahmaputra and Tista etc. the latter has been formed by the up-
heaval ground movement.

The geomorphologic map serves not only the purpose of studying
geomorphology and geomorphologic development, but also the pur-
pose of estimating the flooding, condition of the ground water at a
level close to the surface of the ground. The geomorphologic maps
will also help one to investigate the conditions of soil, because the
result of geomorphologic classification coincides with that of the soil
classification.

And that is very useful for the purpose of establishing plans for
land development (i, e, road construction, bridge construction etc.)
land conservation and improvement project.
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Fig.2-6-1 River System in the Ganges — Jamuna Plain
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Fig. 2-7 BANKLINES OF THE JAMUNA RIVER
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Fig. 2-10 Location of River “Section Survey
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Table 2-1 Cross Sectl.on Surveyings on Jamuna River

Sect.No. 1965 65-66 66-67 67-68 68-69 69-70 71-72  72-73
J#-0-1 MAY NOV MAR MAY NOV FEB DEC

1 FEB DEC NOV MAR MAY NOV FEB DEC
-1 - DEC NOV MAR MAY NOV FEB DEC
2 MAR  DEC NOV FEB MAY NOV DEC
2-1 JAN NOV FEB APR NOV 'MAR DEC
3 MAR FEB NOV FEB APR DEC MAR NOV
3-1 FEB NOV MAY APR DEC MAR
4 MAR MAY APR APR FEB JAN MAR
4-1 MAY APR FEB FEB
5 MAR MAR FEB FEB FEB FEB MAY MAY
5-1 FEB FEB JAN FEB FEB MAY
6 APR FEB JAN DEC JAN MAR MAY
6-1 JAN DEC DEC NOV MAR APR
7 MAR JAN Nov Nov NOV APR APR
7-1 JAN Nov NOV MAY APR APR
8 APR  DEC FEB MAY JUNE MAY DEC
8-1 DEC FEB FEB MAY MAY MAY JAN
9 APR  NOV JAN JAN MAY MAY MAY JAN
9-1 DEC JAN JAN MAY MAY APR

10 APR  NOV FEB JAN APR MAY APR

10-1 MAR JAN DEC APR MAY APR

11 JAN MAY FEB DEC APR MAY APR

11-1 FEB JAN DEC MAR MAY MAY

12 MAY OCT JAN DEC MAR MAY MAY

12-1 JAN DEC MAR FEB

13 APR JAN DEC MAY FEB MAY

13-1 JAN DEC MAR FEB JAN

14 MAY DEC DEC FEB JAN APR MAR

14-1 JAN DEC JAN JAN MAR APR

15 MAY DEC DEC JAN JAN MAR MAY

15-1 DEC NOV DEC DEC MAR

16 MAY  OCT NOV NOV DEC NOV FEB

16-1  MAY NOV NOV DEC = NOV MAR

17 MAY  NOV NOV NOV NOV APR

Total 18 34 34 33 34 30 28 10
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durabad hEARARHE@L LT, ThEh JH#3—1, JH#6. JH#11—1 BRI H13%
BHEL, 1965766, 1967,/68, 1969/7T0R01971,/72 FWHlE I ME
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K F A Rt
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Jamuna{ELOWMIIFEFKLEFig. 2—13CTTo BWDBE, 220 KERE%:
s TWwhe 2% b, Surface Water Section TEFEIhTWLLOL,
River Morphology, Research and Training Section TE®
ENTnbsEL0ThHAL,

Jamuna RO EELXZBAUREFig. 2—14WRTEL DT, ThbLOBAIFT,
ERHRDEHIL, Table 2—20L& b TH D, Table 2—28bb2dLoK, K
ZHRHNMOKTER 22> 50, Bahadurabad@BHAIFFE Sirajganj BAFRT,
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Table 2-2

List of Available

Data on Water Level & Discharge

I
19
¥ River Year 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 ALK Of
M Station
Nunkhawa 0000008000000 Jad¥2hpr .
Chilmari o000 C0O e 00000
J  Kamarjani OO0 OO0 O 0CCc0O 0O 196
A Khulabary char s O 000 O ¢ Jan.—gune
M  Kristomoni char & 000000 723963 e
U  Bahadurabad tr. O COoO0 00 A 399 1
N  Fulcharighat From OO0 0000 : pr- u3'r
A  Bahadurabad Jan 49 O 000 G 0O O 000 00 Ja“'“?%ﬁ'gg
Jognai char o000 00 196
Patilbari OO0 JafHar.
Jagannathganj - O 0 0 cC o000 C J 19_6_&1 .
W Sirajganj  Juness C O OO0 O 0 @0 O C O C O oso
A Porabari OoC 08 CO000OCCo 2,3.4 Apr.
T Mathura(Nagarbari) 50 0 Cc 0O 00 '63 ‘64
E Alukdia char OO0 Jan.~Mar.
R Tecta OO C o 0
Kazipur o0 o
L
E G Urakanda O G o IOINY '67 68
Vv A Baruria tr. CO0O00O0 Apr .-Mar.
E N Goalundo COQ0O0 O N
L G Goalundo OO0 2 000 C0Oo OO0
E Kadamtari O G O OC OO0
§ Char-Salda G 2O 00 00
Jamu- Bahadurabad & 8 0000 0 ec 9
b "2 girajganj OO0 0
I
S Gan- Hardinge br.Ff8§14 C O O0OHBH B 0O e s 86
c Baruria Baruria & Goalundo ~——n _, © =]
H Goalundo were combined i 8 e
ﬁ 01d- 0ff-take of Banshi O O Ja%?éﬂl?r.
Brah- pff_take of Sutia O C O © 33R4-mab8
¢ mapu
E tra Mymensingh C J 2%
an .-Mar.
Rly br. O "
Dhales- , 1964 & '68
e
wari  Jagir O 00 Jan . -Mar .
Kali~ '
Taraghat o000 0 1964 & '68
ganga & fJ an.~Mar.
1965
: daily data are available LFeb.-—Mar.

moo
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! max. & min. values in a year are available
¢ only annual max. values are available



Fig. 2-15 Time Variation of Water Level (1964/65~1968/69)

Legend
H: Highest water level

fi

o
[}

{m B tt, PWD)
K
o

Water level

L: Lowest water [evel

N
<

Pahadurabad st. Sirajganf st. Kadamiati st.
m ft m f ' m
20 H 20 20
G.L .
— LT~ /-95duy50 60
15 -——-—-""--...___‘___1 1= 185day 15 15
Frsdoy - s ——
Il A I T | | _+-95day 44
Qo 1q ™
» ——L {11185 day
H
mE 275day sl ™ -
20 171 355duv20 L T T - esday
' 5 5
ey 18500y
- 275day
L S5 day
o T T T I o' Q T— T 1 Q T T T T
v w &~ o© o 0 9 O~ @ o n O N @ O
J0€ 2 ¢ ¢ o8 s 2 € 2088 SHoe ¢ g e R
a ¥ ¥ w ~ o ° O BT B 2 T 2 @ &5 o
; [14] [+ o w o > [1+] w0 o 1] 0 > ) 1] w is]
puil pid @
Fig. 2-16 Longitudinal Profile of Water Level of the
H 100
Same Frequency in 1968/69
Max - |
P~
95 day )
80
du‘o\a“é e 2 185day
aot® 7] z 34 ; 275day
}. - V| '355day
ot , VY Min
ot 7 e
G\D“ vl = y/
- 60
o o // V‘/L_"/
z Qo oy | -~ 2
o 1) o -
- - (- Lt =
E 0‘“6 ] -] ﬂ.:
- W L= -~ =
s LT e . /, P —
N r‘]/—’n/ ] 40 %
E /--’/(i‘;’:‘/ /// s
g L~ 1 o - =
- - o
/ g . / o
G n ,_/I _/‘, i 2
e ey el
""’, H/—’ 2wty 20
// [
T
,—"‘_LT
]
=n/
o' 1 1 | L 1 T T 1L 1T 1 | - l_li 11 13 1} ||I — el 1 1 é' 0
o —_ — = O E u z
gl 55 o3 g § g% 88 § E 2
sl § &3 £ g g% g E E 5
Bl & =2 £ &____3 g $ & 2




EnTxH, K@EETE. chixd, HRALL.

KELH, MROEMCHR SN TR I E I pEBAbICT D, BOh DM
E@ZE(%, Bahadurabad, Si raj ganj KU Kadamtar i SBEAOEA
5EM OB EBN CHE Lico £4. Jamunalil 0K OMETHERELEZRIT
f2%, Nunkhawa. Chilmari.Kamarjani.Bahadurabad. Jagan -
nathganj.Sirajgani. Porabari, Mathura. Teota Ro‘Kadam-
tari OFRBAAFTD 1968,/ 69 EFENERITONT, FEE DKL X TB Lo HB
% Fig, 2— 15 RUF2— 16T T, '

Bdeumwad@mmﬂﬁﬁﬁmﬁwﬁbfu,ﬁﬁk%&wiﬂfaﬁﬁﬁﬁw
HrBo bL., KEFIKOWLTh. FAMEEESTET 525, KAOEKE,S . ki
HREREACRBREET 22 & OEWERRIT 50 Fig-2-17H. 19564
Db 1@6,8@@%&%*1“%@0%%&!]7}&{[&. HAEBICESEER Lo KU EHE L2 HAn
T, O OMENKRECHIET 2REPELERT LN CHE0

COHE, KERZKBCHTARMER 3 OBEOKEOE LD EH 55, BEMNL L
AFEME R —ETddbr, —F, IECHTEZRMACERFEN LK LABD S
BLrERLTUnd, ChbDHEL, MEBEHLEYA 710, CHBEKEERERG.
Bahadurabad @FHAOKERKER L. BRLICRERS 50T 2 H
Bisnbo MEBHEY A 7KL H L, FHMACKRT2MES DFEER. 19524600
1970%F €Tk 5mbb 10MICIEE L, KERHE, 2 FEIMHIK 2 K05 6 KiIC
WMz Twnao

CRLOREG. KB, BKME OBKR, KBEREOELE & rrbbF, 1z
WBRELILREBICHE LE 2 bo

4.2. BahadurabadibADOKE

Water Supply Paper®Hydrological Year Book WKiBHEh
TyWaHHERDE, FECERNShIAMAREdREB - CHRAKC»rHHE SN b0k
Bbhhbd, cOKMERGHE, EHASACTALNAKEAENCESEEORILLD
THdo 1956FE1H1962FDMDBahadurabadB @IFOEHRECERL
T, kfreMECHEEEZRETS2L, Fig . 2—18KET LDV TH D, o DI, HE
REBHPKESEEL LRI S22 H0T, KUKBEGEAD» R IRELTWEZ & &R
LTwao

Jamunaf@OEAEHEAMLAE Bahadurabad& Sirajganj #HiATHb .,
N BSirajganj iMd 1965 FELBROENNELNDIICBET. ChAICEAT
Bahadurabad BAFTOFERRMEDL, 1956 FE26 197 04ED 1 5EM OB »
Bbhdo Lich s UREMROMHE. Bahadurabad DEMEMANDZ LKL,
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Bahadurabad DERAKAME 19494 11 BrbaETSH0T,. OKUER
ZRWT, Moh0hFET, xS csnd. BERBEHEMILDI LN TE. HH
%T@éo.

BWDBW X A2RAMEESN, BWDBRHALLKEEES XC, Jamuna fiCH:E
TAMDproject TORBHEAM XERE R LR, Bahadurabad®@
AFOFRRKEE LTRDO4EOHFE RS, cnb4-OKERMMHER Table 2—3
CRTERDT, TOEBE, KOLEVThIo |
(a} Seriesl ; iBEHIMBEDSEHREN; 195648 ~1970 £ED 15 EH
b) Series2 “Design Report on Bank Protection Str-

ucture for the Protection of Sirajganj

Town from Erosion by the Jamuna River,

Dec.1970(32PJT) »#H1950F~1955FEDEHKMNE
#BIHL, series 1ICGEMLALD; 19504 ~19704Em21
4 fid

) Series3 Fig.2 —18RFTHEEGKMKEBHMEHANLT. 19504 ~1955
SEOERARESIER L, series lIKEBMLALD ; 1950 4F~
197 0Fm 21 £

d} Seriesd4d 1956FE~1970FFCNERKERLAKLNEMRS, BWDBIE
Bo1966EKAMBUMBICELAE—FHTL0T, O18664F
ARG e VT, 19504F~1055FERAKEEEAL,
serieslCEMLASD; 19504£~197 04D 21 4R

MBTEHSEY. Thomas plotK L B LR4MORRBE DN THREL oo HEH

W, Fig2—19 BEUTable 2—4lRETELEYTDbo



{E1,PW.D)

Water Level

Water level [ft, PWD)

70

65

80

55

50

65

60

55

50

45

Fig. 2-17

Variation of Water Leve|

WL for Q=2 SO0 OOO.c.f,s

WL for Q=1 500000 cfs,
L2

4

[} |
) A —

LJ
WL for Q=1000 000 cfs

#".

"

"

for Q
WL S -

¥

is
N 500@)0 [
_.----‘3—""‘J

g

Q@

[t

]

1956 57 58 59 60 61

Year

62 63 64 65 66 67 68 69

Fig. 2-18 Sfoge Discharge Reiation
{Bahadurabad on Jamuna River)

/

-
2%
©

#7

o ob e 090

. 1956
. 1957
. 1958
. 1959
11960
L1961
L1962

L

100

200 300 500 700 1000 2000 3000 5000 7000 1000

Discharae {1000 cfs)
- 36 -




Tablie 2—3 Annual Maximum Discharges at Bahadurabad Station

Discharge(10B cfs)

Date Water level

(ft. PWD) Series-1 Series-2 Series-3 Series-4
50. 7.20 6202 ' 1,730 1,680 1,870
51. 7.19 6280 2,020 1,800 2,050
52. 7.15 6355 2,310 1,950 2,230
53. 7.31 6200 1,730 1,680 1,890
54. 7.31 64.50 2,660 2,140 2,450
55. 8 1 64.95 2,800 2,240 2,600
56. 6.24 64.18 2.130 2,130 2,130 2,130
57. 8.12 64.78 2,210 - 2,210 2,210 2,210
58. 8.18 65.65 2.520 2,520 2,520 2,520
59. 6.26 64.15 2,420 2,420 2,420 2,420
60. 9.18 63.90 2,190 2,190 2,190 2,190
61. 7.19 62.03 1.900 1,900 1,900 1,900
62. 8.23 65.60 2,460 2.460 2,460 2,460
63. 7.16 63.43 1,990 1,990 1,990 1,990
64. 8 4 64.40 2,230 2,230 2,230 2,230
65. 8.15 64.00 2,270 2,270 2,270 2,270
66, 8.31 64.05 2,430 2,430 2,430 2,430
67. 7.12 63.43 2,460 2,460 2,460 2,460
68. 7.25 64.22 2.200 2,200 2,200 2,200
69. 7.23 64.65 1,980 1,980 1,980 1,980
740. 7.28 65.20 2,700 2,700 2,700 2,700

Table 2 —4 Return Period of Discharge at Bahadurabad
(by Thomas method)

Return Discharge (10%cfs)

period

(year) Series-1 Series-2 §Series-3 Series-4 Average
10 2.624 2.717 2.604 2,618 2,641
20 2.738 2.871 2.748 2,739 2,774
30 2.798 2.955 2.826 2,804 2,846
40 2.840 3.013 2.880 2,848 2,895
50 2871 3.056 2.920 2,881 2,932
60 2.896 3.091 2.952 2,908 2,962
80 2.934 3.114 3.002 2,949 3,007
100 2.963 3.185 3.041 2,980 3,042
150  3.014 3.258 3.108 3,036 3,104
200 3.050 3.309 3.155 3,074 3,147
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IRB 4P ThEDOW TS, BRAREY, HERMECHE CE#HNTHE, #o1T,
BahadurabadBAIFOHERKFELLTE, 2hoDEHEFEL Z LIC LTco TDH
ER.Fig. 2—20kmRT 80 THb,

4.3 WK

HEHBOBRRECSTHLEBRTHOE DA T. BWDBIKIVERHEINTWI.
B3, JamunallEU Padmalll AEEHE GG LHEET 2B AEA2»6 Fig 2~
21T 16AEEHL 0o

FTRYC., HEENTRAONESEYENLI LD, BB Er &l ohsBahba -
durabad #/AKEBE Lo DgsRBELERMED 7 m o 22 Fig2 2202350
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Ric, NEDEHOEASHANL L, EBAFAHEL., Nakfater Char AU
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7wy 1 T2LFig.2—23Drxh T, MEFHKEER, b3, dkickics
D, BRI/ EL 2 2EMB I Ll KRAFECREROELOERHEOT
IROOEHERRAANDL L LT

FEE 16ARCHT B D65, D60, Dmean RUBE/RH(U . C) oFg@EE, Ta-
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Fig. 220 Return
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Fig. 2-21 Location of Sampling of Bed Materials
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Table 2—5- QGrain Size of Bed Materials

Prace Dg5 Do Dhean u.c
Brahmaputra Chilmari 0.266 0.249 0.261 1.9
-Jamuna Bahadurabad 0.270 0.258 1.8
Sirajganj 0.171 0.149 0.172 1.9
Ballabbari 0.166 0.161 0.162 2.0
Nakfater char 0.186 0,174 0.176 1.8
Nagarbari 0.181 0.172 0.176 2.0
Ganges Hardinge Br . 0.181 0.163 4.6
Kalikapur 0.134 0.126 0.131 2.1
Gorai 0.193 0.187 1.8
Ganges- Baruria 0.164 0.153 2.6
Padma Goalundo 0.153 0.144 2.5
Taraghat 0.139 0.129 1.8
Bhagyakul 0.187 0.175 2.1
Chandpur 0.180 0.129 1.9
Other river Jagir 0.165 0.162 2.2
 Mymensingh 0.222 0.210 2.6

Fig.2—-24 i, fiRCRIN I Dneank Dgo,Dgs PEEETTH DT, Dmean D
DIt DgskAVDC LHHRDE & bbb bo

Fig.2—25¢,Padma W@ Chandpur #BA»S5JamunafDChilmari
WRECOEBECRT 2R BNEORMEERTLOTHL. COMERZ L, B-
ahadurabad 2*6Chilmari ¥TOLEMBLATHE, DesWED, BF—FT
0.,17TmmTHh; GangesWDDgs DIEHE 0.1 7 mth b,
4.4 BB

4.4.1 FEWER

BWDBiktYJamunaiWl B Ganges -Padma M DEF#HDH., EARH w5
WAHEHEOWTHEREIN T b RBOEXRVHLAE Table 2—6 KRT L KD
T, X, Binkley Suspended sediment samplercfizd
nTn s,

BWDBHE, B8(W % 28R L Thbde DD, 0.05m Il ncoar-
se SedimentBRU0.0b6mibivniine sediment ©H3: fine
sediment &, BWDBOEEDHESRSE TR, wash load: ditaA—T
Wnwha
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Table 2—6 Available Data on Suspended Materials

River ' . Station 1965 1966 1967 1968 1969 1970
Jamuna R. _ Chilmari _ _ A A A A
Bahadurabad A A A A A
Sirajganij A A A A A
Radhunibari A
Nakfater Char A A A A A
Nagarbari A A A A
0Old Brahmaputra R. Mymensingh A A A A A
Dhaleswari R. Ballabbari A A A A
Jagir A A A A
Taraghat A A A A
Ganges R. & Hardinge Br. A A A A A
Ganges-Padma R. Kalikapur A A A
Baruria A A A
Goalunde A A A A A
Bhagyakul A A A A A
Gorai R. Gorai Br- A A A A A
Kamarkhari A A A A

Note; A means available:

Chilmari. Nakfater Char Zt‘Nagarbari €DWTit, B EER B »
Ho, TOILEOrEY, ROEBCHMEL, Fig- 2—26 LR L.
a .17 BORRCFErDFEENRBERSEZ SATWLES, TOAOEDOENTD
HBEER oo
b . [fA—BE—#HmAOKIA CHERS I N ThdIBEE, HIETKEOEE & %
Sto BEFEBE. MEDEHMLBIERELCRELELLRIDNDTHbo
Pig-2—26 @, B @@EMEIPH <, BAKBICEMC AL 2 &BRL T
D, Lo EE, EAKMIC, FHiKk T DM IR E SRR D & B IR BT T A
L., WHRAR &AL o fiRifT 2 Bbnbd, Fig. 2—-26 X £ EAWOIIK
MEE005m LOMWHBRELALEIEZWIEERL UKD, Zhid, BHKH
DFKPCEET HHEE, wash load ERIEL I BT L BBHEL LW S
4.42 BHEWCHETLEE
"M . L.Rasul i, cnbORFABCESE, SWMEHRDREH LHER Lo
CODEBE#BWL, Chilmari. Bahadurabad. Nakfater Char B {*Nagarbari



(%)

Parcant finer by weight

(%)

Percent finer by weight

(%)

Percent finer by weight

Fig. 2-26 Grading Curves of Bed Materials

( Jomuna River . 1969 ) |
105 .4 420.» 20004 9.52mm 254mm__50.8mm
Sieve 1 I | I
74 4 250 4« 840 4760 13 1Imm .1 mm
100 ET=T T T T 1
3 g ]
Bl 785 e dan
& A
/7‘/ 1 Ilf/ —-—#—= Fab.
g0 |- At Chilmari / ll"’ 4 =¥ Mar.
(1969) ‘T ——o— Apr.
f '; I —e— Moy,
o iy ¢ 1! ~——tr—" June.
& '( !/ J'_ — % Jul.
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. 250, 4 8B40, 4760 .« 18imm  38.1mm
100 ‘ 1 | 7_..- "
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{1969)
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Gooo 01 .0 00 500
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40
20
00.00 ] [e]e]] 1.0 100 50.0
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Ty RWEL. TRECHETARABTT s t LEDBRFig. 2—27Th %o
ZhHEOEBRD Y S, wash load ZF T2 WBREDRER 1 HL DL, 19664
~1969EE M Bahadurabad BATH Do foT, BEDRLEAREOHRE.
~ @ Bahadurabad HHAOEH VAT SV CHE Ui
 EFEREARESEPEEQs. MAKEX QL3 2L, AEOBHFEE, —BRTRR
TRbLINLZ LPHON TR Do
Qs=KQ" (2.1)
X, nd., BEZHELWERT. Kd, [I|RBECHEFR IR EH
@5o:hﬁ.ﬁﬁ@m%?&H-KmmWamﬁ%?%amwgﬂt%@f.&u-
KA TERE LA (131G B ) o
Q.=Ko%’A (2.2)
LR AEBAKBECHTILE0T, AQKHETH A —F. 8. Sato 1F. it
ek, i, mAKkREChEP Tz L E2TRL. REX®Y 52413238 )o
Qp=KQ?0 (2.3)
T, Qb EBEBECKEEHTH 30
foT, BEPEQ:, HERKXTRHEN 3,
Qt=Qh+Qs=K'Q¥M+KQ2 A (2.4)
LR wmACH. FREVSAIEML Y. ERKHcd. RS EEr Rl
BITZeHEBERLCR S,
I, MESPKEWE S, BB EDP D TR, BRPELFATCNL LEbNRT
w3 Brown AXRCoWTRHFT 2,

a1 /U%d=10U%/ (%4 —1)2 (gd)? (2.5)
o,
U © mBEmeE
i By 0 431 %
o RBBE
b P IKROEE

g ¢ EHMEE

qt + HBUBRWE(MEHR)
nE, KEExB., FHk@®RER(R=AB )., EfMdsixv, MEFHL%n,
KEAEE I TRbT L. ,

7z
V=(1/n)R/§I2 (2.6)
Q= Ay . (2.7)
Us= (ghI)Y? C(28)

#(.26), (27)YEU(28)% (25 )R BHT+L &,
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4.5

Qy =aQ¥% a8 . (29)
L. Q. 3, 2NERPEYMERcRELLLLOT, Qu=q,;Bgg. KTa
., RRTRLENDEHTH B,
Iaz:106n9/4g3/21u/q/d (€¢-1 y 2 (210)
feoT., (29 )R, RorshErES L»HKZ,
Qe =a(Q/Aa)%q
(2.9 )ik, RPER, KEEBCELALEQIEAIL, MiRBK, QAN
BrAal—Enb, B, @E, Qi+t uRL TN b,
#R, Jamuna WHEGELD, SABCE,. nPrE2rELWQ "HEuXTERA T
EDo B b%b, EMPEEAFEVREQ s CTRHAT I LKL,
t ¢, Jamuna WIRE 5,000 ',/ s L EDHBEK DN TRK 2 HRE T 50
Qs =KQ" /A (2.11)
COHEMEH L, MPERRU AT NO. B8O A—Q il M % EK L fzo Z DBF
md, 1973 £0fkiic, AARBFEMREE »MHFELLLOTHE. DA — Qi
#TFig. 2—28 Wxto
COMBEEAT, (211) ROERERAL, Fig. 2—28 KR L4o 8. Ja-
muna { OFEWPEARNE, RAXTRLTZ ik sb.
Qe =280x10 59g 29 ( 212)
Zo Qsidt, s BoQidn /s BETtH b
—#., Tosk Committee for Preparation of Sediment Manual, Committee
of Sedimentation of the Hydraulics Division in the Proceeding of
the American Society of Civil Engineers PR 7 Colby, Taffaletti
Bt Bngelund-Hansen B L Y, FTELAEREFig.2—27 CEBCRL 2
Eh 6RO DBIC, Engelund Hansen &3 VC & AE5RAE 3 HAMIIC L WRTD 5,
GG EHEECHTERBE
a0 B ARBURFHENIC L 9, Nagarbari BEON-—~12 MG (19734£10H48)
Sirajgan] W oS — 128 (1973 F9 A24F ), Gabargaon MEHOG—8
Wim (1973104178 ) Ao Bahadurabad BB -8R (1973410411
)T, EKMOMBHALER S o CHODOHEBEERE, BB cHzn
DHDTWBEL LAF R CABCHETIBFCHERABRZ W, HERRORTECE,
BCEMZE&N TH Do
Fig.2—291, EEMEHRMAFLLCH S5, Char-Bharenga, Nakfater-Char,
Milanpur £ Projapati B#l|lfF¢. BWDBMBW LA, KL~1 Va7 7TH
Bo COEPEL, AHEBEMAOBAU KA EHAME Z L liK Do
mEHAE, BamEH BT, —#HE®ET7 ~ llﬁﬁiﬁﬂﬁ%ﬁﬁb. KE@MPD 1m
MR T 1T 2o
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Water level

Fig. 2-29 Stage Hydrograph from Sept. to Oct, 1973
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Fig-2—30i, #mofBREomssmc. Fig. 2—31 1, LEEAROES
REOBH AN ERLELD THbe Table 2—TRHEEHELXRFLCH L4, EHAD
DEHATREL. ROLrshChb,

(& R (i &\

Nagarbari 761,500cfs (21,566n s)
Sirajganj 1,101,500cfs (31,1955 s)
Gabargaon 943,940cfs (26733 s)
Bahadurahbad .643910cfs (18236n""s)

4.6 FMEIKE & EHME
AETCH, PHEEE, REGEOMOBREHETT 2, cotld, BEEWR LOFGHEL Vm
FEEEEY s, HIHENORAKVn{E%L Vnma x, SN @HELHESY VM, EHEEES
Vs, KE»HBEIKEDO0.2RU0.6 DANEELRETNEN Voo BT Vogu &3
FT 5o
Fig-2-32§, VimndVogu. VX Vs B Vm¥f Voo PEEEXREL, 2h bl
2T, 1973 F0AKME Jamuna {7, BRAISN LD TH B, Fig- 2—33 1 Ta-
ble 2 -8R+ Hardinge Bridge THBALA VoW VsO@EGEETT O °H L
thBEDOEDL, 0.6 DKEROKHETEHMECEL L,
VO.GH: Vm
Jamuna W OEHFHE L FREHARO ELE
Vin/ Vs =0.78
(Ganges A Hardinge WA,
Vm Vs = 0.8 3
THLHIZ P b
FBELT, WDeBY i bo
Vm/Vs=08
HEFAEREE(117IJB) Kradk, 19504 ~19714 0 Ganges # Hardinge
WMTEMShaFAEE, K, B ETESEEDRAME (Vomax ) Y, Rl
WA (Vs ) &, Table 2—8 Dr&HTH Lo
fh DKL ERD S, KL, HEEKHEOHS +HZLEH AL I B, Table 2—8 »:
b, Kfzst R.L. 2460 ft Lo EWw4 BRXZHEBRIOLD KRB L. 2B D
B xEHEEE L £, Table 2—9 R Lo
Table 2—8, 2~9 WRLLEH XAV T, K fKE, KU eHBEAOCKEL T
BEE(VM)OBFEEHRE . Fig. 2—3 4R LT, _
Table 2—10 &, AABFAEF S AEH (Table 2—7) B Ganges H ¢
1B (Table 2—9. 2—8) H VMR VmmaxiCF L DL bDT. ZhEFNT, VM
EU Vmmax oW THBHML, Fig- 2—35 Rl
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Fig. 2-30  Vertical. Distribution of Velocity

Velocity |,
0 2 4'6 (..
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e —

| River bed

il m— Legend
@ : Measurement No.
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R ST o ~
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Table 2—8 Discharge and Velocity at Hardinge Bridge

Mean Surface _
Date Max. discharge velocity velocity Water Level
(cfs) (f/s) (f/s) (R.L. ft)
Aug. 19,1950 1815158 11.14 13.10 246.50
Aug-. 29,1951 1.4 87,707 8.63 10.72 244.80
Aug- 30,1952 1,6 54,063 9.31 11.25 246.50
Aug. 30,1953 1,8 33,286 10.29 12.80 246,50
Aug. 25,1954 2,006,438 9.56 11.25 246.80
Aug. 23,1955 2,085,524 9.27 11.35 247.20
Sept- 22,1956 2,0 28,366 9,65 11.35 246,10
Sept. 7,1957 1,541,722 8.41 9.99 244.30
Aug- 15,1958 1,0 64,755 8.33 9.90 245.70
Aug. 23,1959 1,762,436 8.70 10.37 24550
Aug. 23,1960 1,6 87,261 9.32 11.00 245.50
Aug. 9,1961 1,8 92,246 7.45 9.25 246.40
Sept. 8,1962 1,547,055 7.46 9.99 246.00
Sept. 7,1963 1,902,571 9.99 12.36 245,50
Aug. 7,1964 1,807,006 9.56 11.25 244.90
Sept- 16,1965 1,521,838 9.49 11.84 243.50
Aug. 30,1966 1,808,899 9.15 10.98 245.10
Sept- 24,1967 2,066,198 11.95 14.06 245.30
Aug. 31,1968 1,721,796 9.73 13.10 244.30
Aug- 23,1969 1,952,475 10.43 13.40 246.00
Sept- 24,1970 1,957,002 11.43 11.84 243.90
Aug. 26,1971 2,162,707 13.39 15.75 248.00

Table 2—9 Discharge and Mean Velocity at Hardinge Bridge
R.L. A Q

Date (1t) (103112)  (103c¢fs) (ft/s)Vu (m/s)

Design 250.0 294 2,500 8.50 2.59
Aug. 261971 2480 285 2,163 7.58 2.31
Sept: 161970 2425 237 1,577 6.66 2.03
Aug- 151970 243.2 254 1,637  6.43 1.96
Aug. 231969 246.0 277 1,952 7.05 '2.15
Sept- 221956 246.1 277 2,028 7.32 2.23
Aug. 23,1955 247.2 282 2,086 7.40 2.26
Aug.- 251954 246.8 280 2,006 7.17 - 2.18
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Fig. 2-34  Correlation among Velocity, Water Siage,
' Water Area and Discharge at Hardinge Bridge

VM{m/s) Elevation {f{,RL)

3 255|—
2l- °
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Fig. 2-35 Relation between Vi, max.and Vi
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Table 2—10 Vy and Vm max of the Jamuna and the Ganges

Date - Bites - ‘ﬁﬁis)cfg/gy ‘{iﬁ;??cfu/s)'"

Oct- 4,1973 Nagarbari 0.86 (2.82) 1.08 ( 3.54) Table 2—7
Sept. 24,1973 Sirajganj 1.17 (3.84) 1.42 ( 4.66) . .~ .
Qct.. 17,1973 Gabargaon 1.18 (3.87) 1.19 ( 3.90) . s
Oct. 11,1973 = Bahadurabad 0.83 (2.72) 1.16 { 3.80) ”
Aug. 26,1971 Hardinge 2.31 (7.57) 4.08 (13.38) Table 2—8
Aug. 23,1969 Hardinge 2.15 (7.05) 3.18 (10.43) ” )
Sept. 22,1956 Hardinge 2.23 (7.31) 2.94 ( 9.64) s
Aug. 23,1955 Hardinge 2.26 (7.41) 2.83 ( 9.28) P
Aug- 251954 Hardinge 2.18 (7.15) 2,92 { 9.57) s
4.7 AR 5

MRS, £F, 1973 ERBEEMER,» bR B 1e SFHICKE, Manning AR %
Bwtze ' :
V=1(1,n )32/31_1/2
i

ViESRE(m, s )

I KESE
B EBHKE(m)
n VHEER/RE

HEDwTable2—7 DQ. A(V=Q/A)EUR (=A/W WHEHAKEIE)% Ao
gk KERLT & LTH, Fig-2~36 OFBKREN DRG0 & DKGREN M,
MEHMPEHFTFCBWDBARELL 25 BEAMKEIDERLLLDTH 20

Table 2—11 FABHEBBAORAERMGFELRELIL L0, Fig.2—37 Ja-
muna MOBPEFMfERLICo

TR RHL, Bahadurabad BALACE, n=0027TH5o

T, BRSNS T A RERBERD B o, KECKIET B i D&
@& A Bahadurabad AL TH C/ARKBEEBESE Lo STEIEEL., 1969770 & 4
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Elevation (PW.D)

Fig. 2-37

Valiues of n Calculated from Discharge Measurements

‘Longitudinal variation of value ; n

: oos | |
]
o ooz . e
e}
éé 5 k! 2
5 g 2 g
z = w ) [L]
Brahmaputra- Jamuna River
Table. 2-11 Caiculation of Value , n -
Site Nagarbari Sirajganj Gabargaon | Bohodurobod Remarks
7 0.858 1166 1178 0.831
E a/A m/s m/s m/s m/s
[
SE I 1/23840 | 1726140 | 1/12730 | /12730
R 487m 634m 456m 597 m A/B
|
1T | 0008477 | 0.006i85 | 0.00B863 | 0.008963
Z
R3 2.873 3426 2.750 3.291
n 0.022 cols 0.021 0.035
Fig.2—-38  Comparison of Calculated Water Level
. and Measured Water Level
m y ,
28190 G ao
to"ds I\‘“Q
26 | M“ o
o
80 | 1]
° ‘ ]
i % ]
. FTO R e — ) 4
20 Y e S Nl AN
gl | & N Average ground level
60 'M/'/
184 GX - R l
y N £ 0020
6 n=0018 | Calculaled wakr leve!
15450 \.n_=0015
14
124490
._-——-——-"'—'__'_.—'_'-
10
L30 _ .
g ) /
,oqb Dischorge was measured of Bohaodurabod
6420 o . on 28 Jul. 1970
e || Water leve! dencted by ''e’ was measured
5 T ) Notes . . ot Jul 1970
4- : River section for e coiculotion wos
Lio . : surveyed in dry seoson in 1969 /70
2 {Q=2,700,340 tP/s) {0-2,834,590 t1%s)
l o=76,?eom9r | Q=80,260Ms | I
|
0 12 12-1 i3 13- 14 14-| 15 15-) 16 161 7
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T, AH10 0FRE 20 0O AT IIRECE 22 L HEATS5 5, HoT,
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coW)IlTrr, #MIUGERC LY, 2% < &% Bangladesh ELRO@EEALE2NT
BRITEEE LT3, CORRMEOMSE, WARZKTFADEEEL bhb,

AHPEREAZ L TWAK b hdb b3, Ganges D Sara KR LA 2L 5 ak+
HAEG, Jamuna HICRYS G2, BET 2L, BRICEREES L 5 % &2 Ja
muna FICE 2 E B 5 C EICk B COEEH, WO EDHA s ATH2HES L
CEET B Enhkane L2 8L, @ROEBAR, BHBLOWTLES T
5o | |

ARBUEHMAERG, REBAL LT, @O 4S5 EBHHTLTRELX,
mic, choOBRMEE, S% L VBEL 0 OEMRRONRBICS b, HHERE
Th bg '

LinL b, Cni, #stEoBICT ¥, BBANG, T ORBBHTHYR S
h, L%, 10 Oﬁc‘:hﬁﬁﬁﬁfﬁﬁﬁb‘théﬁ&gﬁ%?%C&:lﬂiiﬁ&[‘%'ﬂi!ﬁﬂé&

o
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A, KA, BREZEABC LR, ALBMCLBLESRELRETC Ll
%&WmﬁK-ﬁii&hﬁﬁ#%%%%ﬁhféi-EUTM%&§5$%ﬁ&50
Sirajganj OWZETE, ML WEHALE L T b, SEREAHATEAERI LT
nHT ki, B{HLATnLEETD S, o, TORIMAKFFHORES OE~HET 5
BETe ot BE2UE T2 0fn L2 0BERETE2 T2 BT bR N,

—%, BAREICE, dEkid, BBHUKC, @R LN, 200Barind K3 T h ik
{Ribir, KEE, BB Db b 2 ( BICHEKT B, TOHBRE, RII~O Ko ki
S D TEL, MEOBA L 2 WL S0 COMKT, COWR, MEDE W
ERECEBTE D, CoMoL)(AREERT A LAKL-RE, AEETE,
LA ETIETH 50T, REBABFOME ORI EEEL, Bk SBHAD %5
BRTLEEZ DL EZ N,

COHMAIG, KBXEELETLHMAKE, MEDcross dike CAL£E D, cross
dike M OBEE LARADREL, Hhdl sKPELADRTMEZ LA W, S 2L,
cross dike TIT X EFLh b BRE, JEKBOKE LB O MKA & OKEELFIAH
LT, iK%z, BEROMBA~AEU PN ZThEZR LRV, COBE& 20D guide ba-
nk #HMBCEADNBOBMICHE L %25, cross dike OFEMEHHTLE L b IT,
M EHELET R & —XCHOM~NELAD Thb, e LT, Hr okl
Lr%ﬁtwmb,gnnimm BHETD b,

YN

Guide bank OHEBEWRELT, BOIHIE, guide bank O EI RV HL+HDH2YH
KU, guide bank I cross dike OMHiETRET 2 CEPIEE2MTE L%
Bo |

Cross dike W, ¥#, BRB~OEFEEE LTLFMAIA S,

Inception report Tik. HAB/FHMAELAHERE L A BRFEEMib A5 5FE
R RET AL EEEFNEAL LT, 300BEEREF TR, oF b WE
DREMD) BRERE RO LAETH B,

S 20BETHHBBRBHRE, WNTHE L, HROLFHHRTEROAETS 5,
fF, BRIRE, BEAY, SETMENE, WRICKALT, TREMNT 2T
Banas, FINTHER, MIEIICE > TEMLE o 0T, KEEOEEICH L
T%%Iﬁ®%$ﬁ&ﬁbéﬁ&ﬁ%%f@%aC@kb.&B#Ub,ﬁ¢ﬁﬁﬁd.
RO R NREE & S0 T (BB D B
. G-Lacey (114GB)i, India AU Pakistan (R Il RO KE 2 HAEL

<, WHRFFORTOHIEEMEL 52 5 RRERE Lo
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 W=26TVQ = - (3.1)
zTi, Wit, REMEORTE (ft) TQH, i (cfs) T2,
EVECHT > THEEFcL s &, Bahadurabad'ﬁabGangesfﬁT%ﬁ,ﬁ.‘i © DX/

K%H%ioOEﬁ%ﬁﬁﬂ.89500#9&MW€/5T%50%L.LMﬂrﬁﬂ
% Jamuna W (C ST A &, BAREMEG, 4900£t (1L,500m) LHEIh 5,
IbiCy L, ERCCOMEABRINALTHLE, PHREDL, 27m/s (9£t/s)
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WHT EMNFig.2~35 hbbhd, oT, EEMED, 61m/s(20ft/5) &
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RVETORELLAL, cOLS%BMARK L WTKET2EF22LkKz b,
BEBELTOPHKEL20n K3 b, BOBTR, 78m K% 5, Thid, W
THEREBRIHIXFIC, ThoBEDOHBEE IEAL OREMNTE V., #oT,
Lacey AR, 4EOBEFEMTNE A,

~—%, C.C.Inglis ki, ®ACEREOBTHW/IOAE: LT, ROAREELTW
%o

W=488+Q o - (3.2)

Tz, Wik, KBBE(ft) <, QEESE (efs ) TH B,

COAXTHE, LREBMUEGFCHL, W=2700m(87001ft) &% 2, Az,
rRVRoklErEssoT, Kt ek, LRAXEEMNC, Jamuna WASEOME
KB LeRAERLETD B,

CORHIC, 1964/655FE0061971,/72 % 0 H1c BWDB 2 Ganges W4
Fi b, Bahadurabad LIEMAE TOMH 220 KnOEMICK L < oo HEFRIE
HBRETBATHREEMER:, wEE TAEEROBFALE %, z OB, Fig.3
—1RFETERD T B, -

coEERDE, MEMNTH 220, KALBEICAHLTASHN, KEXS5L b
N7etEBARIIBAEETBCELEERLTVDE, COBEERINIELZRD 20
FAHFK2 EBbh b,

%,ﬁmﬁﬁﬁxoﬁwﬁm&uﬂbah.m&ﬁﬂﬁﬁjmﬁ<&%&L;ﬁﬁ&
QTHEbT L, '

Q=A1Vmi+A3Vn2 - (33)

ST, Ay, Vg B, BRELORBREPHRERS, Ag, Vyge BEhE
NBETOLIOTH B, KIC (3.3) REBNWT, Q& 52T, AofEtRpb, b
b . '

A2=Q/Vmg—A1 (V3 Vg  (34)
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Qo ; Bahadurabad &
2.3 RmMES S A EER R
MEBERESICHE 5T, ROKCEL DD LT S,
a Old Brahmaputra A~O4HEE, fHkENICE#Z TIN5 barrage KL D,
MMOOﬁs&%m?ac&mtofma;(87GN) _
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DET B, _
¢ Hurasagar & Jamuna A O MK ¥ — 2 B, %@#7}(@7*:_&5%%7551}:_“& 50T,
ERBEEERT 5,
d EEMU~ORKAMREERSERLCLHLLTERLAW ( BTEN)
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Fig. 4-3 = Discharge Allocation of Jamuna Rlver

( for 10Q0yr. flood }
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CORBE A <1 L BOKMIE T ADRT N bo L st - Tk MEHBIC % - R
HEGER T2 ko £ OB A BB £ AKFALFERHTS 50 T, SHEHHic L 5
S0 L, MEREE =002 %3MA Lo

ATEL KAWL Fig.5-2 0@ b Th b, FO#HETable 5—10M ¢ T B,
Fig.5~20it197T0E7H 28 AXMOUK S HBO BT L ko 3 bt BED D
STEE (10 0FEHR) OKHEAHE TRLA. HERROESIX1964,76 548
MBWDBic X b¥loh T Biim s i,

Fig.5—2, Table 5—1k p @IEFRFN ML 20 & h B oK L8 B T ik
T4 m, FHBTEAB25~3.0mieE T2, CheWLHERcBR*HLLES
DR IAREEEMcEDIB25mBETD D, 6)FO PHIRBLKITE 28 TH 1.6
m/ s BE & % b,

Table 5§ —1 Mean Veloclty on the River Course
(1970 flood and 196770 cross secion)

Sect 4 Water stage Water area Discharge Mean Velocity Remarks
J ' (m.PWD)(ft.,PWD) (10°nd (n s ) (m/s) (f£t,/s)}
1 9.00 (29.51) 4152 70,660 1.70 (557 n=002
2 12.68 (41.57) 5313 70,660 1.33  {(4.36)
3 14.07 (46.13) 4413 70,660 1.60 (525)
4 1325 (43.44) 5625 70660 1.28 {(420)
5 1483 (48.62) 5034 70,660 1.40 (4.59)
6 1520 (4983) 5206 70660 1.36 (4.46)
7 1493 (4895) 4347 76,460 .76 (5.77)
3 1577 (61.70) 4219 76460 1.81 (5.93)
9 1696 (5561) 4671 76460 1.64 (538)
10 1660 (544 3) 51.24 - 76,460 1.49 (4.8 9)
11 19.86 (65.11) 4033 76460 1.90 (6.23)
12 1964 (64.39) 4918 76460 1.56 (5.11)
13 21.10 (69.18) 4993 76460 1.53 (5.0 2)
14 2130 (69.84) 56.05 80,260 1.43 (4.69)
15 2367 (77.61) 4692 80260 .71 (561)
16 2454 (80.46) 51.73 80,260 1.55 (5.08)

mean 1.57 {51 5)

4 TR Hh 8 © IR ALAENT DU ATk L A B BT & BA ORI BB K L D 1Kknd 2\ ik 2 knd ]
BTl bh A Ee L b HETT%R %o COHETRHBRBRBBA L bLR
MERKN = 0.0 2 OFRHOTC RS MABKC L 5o HBEMAOKE © I 5 F i
KA TS kO R MO LA B L A KBARES 2 bEREBC L b KL - 75l i
ML, ChelbiELike ILb Il 2knD MBI REHE Bic & T K
2T E B0 THKS 0 0 mMFETAME T E R %o
BHERSRE Table 5— 203 b T bo & DM ICH T \n TEHE WA L% LT O ¢ s
L %o |

a . Nagarbari # &
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D.HW.L. (N— 1 3%@) =1401m (4594f1), PWD

fl

" I=1/25400

B; Siraiganj #1 &
D.HWL. (S—11KH&)
I=1,18500

1524m (4997 ft), PWD

I

c. Gabargaon #b &
DH.W.L, (G—1 0 %@
I=1,/15000

d. Bahadurabad s
D.HW.L. (B— -‘Q%ﬁﬁ)
I=1,15000

ETE BN % Table 5 — 2 KHFEEL o

19.44m (6374 f1), PWD

20.86m (6840ft), PWD

4. Cuide bank OEHEETE
41 ¢ # B
AT AR E R R B HERR KO B EE L TRDENE THD
S0 Jamuna MOERROBECE S 7 « — FORBENE bATnhe LA STH
D 3mORHEE LNEZOBETHTD 20 Lt LEAFLRBBE LT3 m & HR
THEAROBKERBE LT LETEZUTeRTIMIHANLLHESRD Lo
Bangladesh w2 &R KMEXFig.5 — 3R Table5 — 30D b Tdb,e

"CDOME b Chittagong ® Coxs Bazar® X 9 ZEAMMWE w & bR & & KR H
FEL TN 5o Thickt LIWESR, BH Wi RKERIHEPS L, Sirajganj THE
134m,/ s, Bogra T 1 1.8m,/ s XU Rangpur T B8.6m. s DM TH 3,
ChbOEL VEOHBECAVIEAEZ 15 m s (4 9.2 {15 ) £T 5o WXL
TR T BT L& 4 1 0kn, 10 m 2T 560 &+ ho
- HBBEH, s HBKB R 5 Bretsehneider 0@ (119 GB) wx harH
L, TORBERDOBY T 5, '

IR = Uwo=15m/s

WEEESE  F=10k
7K 1733 h=10m
LLEL b RdAWK OETHKOMED TH 5o

B B (Hy ) :igHy /Ule®=0046 . Hy =0946m

B (Ty) Ty =386y =37 ssw

o & (L ):L=ETA wnn & S L=21.9m

@ #(C )iC=L/Ty =584m/ s

—79—



'}h‘w 2
:.l S -a.,?'l.R _ -~ Fig.5-3 Location of Wind— Speed
~ AN f, Measuring Station and
) Nond N . -
¢ Rangp Record of the High_est
e (86mA) O :
z,
\-“'N'b
Y "
rt-__,..,.._;"h

@
3
£ )
Y]

Sirajgonj 9
. {(i3.4m/s)
-.,,w_\ Q
!
’.)
3
?
Lb'\, Faridpur
4 (26.2mph
e Jessore
O 30.4m AP

Chitjagong
(6.7mss) !
. ‘\ DO J
™ 48 76
"Q S 0 0yt
.

Table 5-3  Records of the Highest Wind- Speed

Period of Highest wind speed

Statlon available data {m/s) { knot)
Rangpur 1960 & 1972 8.6 17

Faridpur w oo 26.2 51
Sirajganj Co # 13.4 26
Bogra u " il.B 23
Dacca 19565 ~ 1970 46 0 89
Chittagong " “ 617 120
Cox's 8azar 1960 &~ 1970 58.6 b4
Barisal 1964 # 1970 26. 8 - 52
Jessore 1960 ~ 1969 304 59
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R BENEF B EHERS Hy ENEORAMSE GRayleigh 1€ X hRO K
5L bR B, | |
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Ehi NAHMT 2 & EFRORNNMILT 5,

Hmax/ Hi4 = L0 7+ Togio N
CCT15mOBAMNT hr Wikl 7T HEHEMREO96 0L%0, CALD

Hmax =1.8 5X0.946 =17 5m=5174 ft &% Bo _
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WH09 4 6mitAEHEEBCELAOTHL LT BRBTHOBE, KOMB b &%
B

et R=1.5%X0946=142m (4.66 ft)
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HERATHEI N IO TEBOIT b LT B LROME VRS THTHS 50
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THBo L LD LBRIED T BB 5 I ME FIK O EEEL T3 m (9811
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1.4.1. Guide bank [ Ok o .
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H B —064

- = ---) . U =

Ho ( Bo 7 *=1

H B 069 |

HO—' ( EO) - U*/W> 2

B2EO 43 € T IEHRA HOTHHEEINagarbari, Sirajganj, Gabar—
gaon ® 3MWATRO.0 1 7onT b Bahadurabad € AT 0.0 2 TemTS o
UEEErS T H2EEREEO N2 LV REWDOTL17A, B, COEr—=R3%K

| B—a AT T v/‘tvc—éfm“%o

— R OENEIEF r WAL Z O TATH A MEA bR ZWR D, BH
BEBLCOEMOBEROF CRMREFEHREL 2% LB S, LAHNoTERESR
AROoBEEHErERTEc IR A2FEATLI L L hRET B L &3 B,

cofflTt H_ B _oee

To (Eo) ......... (5.1)

K% AEOWEKEC & I ShABRWEEM CEE Lo

X P F R 0 SEEE BT K AT BB E S ABM L 2%, Pig.5 -4 wWRLAR
R B & B L A bk b B¢ BBF BRI L % oo L kioT guide bank
DR BOFMINC LB WEOETFREAS R (5.1) 2HEHT5C & CRE L ko
LR HE L AKLENEC I VHE LT » ko T OB A OHMM A OFH
MidBRo 2 span 2o BBEHEL 2m (303 MORUKEBHIED25 2436
KEDPT 20 LT HE I BRI 65 BRI Table 5 —4, Fig.5 -6
Oifi b &% = ko

4.4.2. Guide bank & 087K B

PO EKER B PHKEL b KE CHOLORLAKENEBAKERKE (& 2o
ABEEB, KBEL IS BOEPOMERCE, 22HOROLREL E/B,
PHAKEER, 2BHOKEEHnax £ L, 2B/ BrHmax /R LOBKZ
BWDBIt & h#ll 55 7 Ganges WAWADS it 2 2 0 knOX MO HETEE ¢
19 73k BROHER C Lo AL heBITE & 208 2 2H2ARLLTRW S
ﬁ@&&b&bfbb*hoC@ﬁ%&ﬂgﬁ—SKﬁLﬁo

COHeBRWTOMIEBWDB, HMEEAOBEER K & b4« fl 5 hc iR
KON THABETS Bo & bic Lacey OFIRICEF <K ( XED UL LT
35 (1 14GB) o cOBBERBLODEB T, »Hudkfclshzic
Lhdb b, MEOMICEE L >ABREE e L L% 55 558 AT 27k
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—83—



Elevation { m,PW.D} Elevation ( m,PW.D)

Elevation ( m,PWD)

Elevation { m,PWD)

Fig.5-4 Comparison of River Beds Surveyed and Colculufed

Legend :

. Calculated equilibrivm rivar bed
—=——— Existing mean river bad
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Fig.5—5 WXhdaseBGoROLES 5 LEERS 2L cEbhb, LE
o TzDFEE® 0.9 TR FhCH T AERELIL &4 B T & b 428

BHAEADIAA Z70H e L Hax, R=340E xR THAKkEL

COFER%EFig.5 -6 LRL %o

L Ao

Table 5—~4 Water Depth at the Constriction to be formed

by Guide Banks

Width between MNumber

type guide banks

of Piers Net width

m

Hmax at

Water depth Thalweg depth (f":)
Hmax at

(m) (m) ~( ft ) head of QB body of G.B

A 2,000 9 1865 20743 70526 56139

' 6802 (23126) (184.08)

Nagarbar i B 4200 20 3900 12466 42384 42384
i : (4088 (13898 (138.98)

C 5200 25 4825 10831 36825 36825

(35.51) 12079 12075

A 2000 9 1865 19949 67820 53862

(6541). (22236) 17650

Sirajganj B 4200 20 3900 . 11985 40749 40749
(39.30) (13360 (13360)

C 5600 27 5195 9845 33473 33473

(3228 (10975 (1097 5)

A 2000 9 1865 20282 68959 54891

©650) (22612) (17999

~ Gabargaon B 4200 20 3900 12071 41041 41041
(3958) (13457) (13457)

o) 5200 25 4825 10457 35554 35554

' ‘ (3429) (11658 (11658

A 2000 9 1865 18675 63495 50542

‘ 6124 (20820) (16573)

Bahadurabad - B~ 4200 20 3900 11083 37682 37682
(3634) {12356) (12358)

C 5600 27 5195 0185 31229 31229

G012) an24m (102.40)

th bOEKRNTX RS EEKL AT OFLARE , « B Hnax/R= 3.4
- Lfc%%@%k?k%‘é&ﬁ%b'cm 5o Fig.5 —6 ey 5O/ Hardinge & D
EANEEEEIRE TS 2,50 0,00 0 ofs ST LASEORIKEEED LT
V2o & bic AIEO@MEHard inge O guide bank ® head WORA
Gales BEA LABAKETS b, oA body Bl e+ 2HERXKE TS 5,
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Fig. 5-5 Relation of Hmpgx/ R and 2E/B
ie}
8 Legand .
© . Surveyed by BWDB in dry season
® | Surveyed by our survay party
) in rainy season, 1973
6.
X . Laceys theory
x
~
>
[=]
E
x
4 .
/ | o
N %
2 s % &
i )
o]
o} 02 0.4 06 08 10
2E/B
Data on Max. Depth in Existing River
Datao by BWDRB Dota by our survey team
Section Hmax R Hmax/ 2E / Section Hmax R Hmux/ 2E ,
NO. {m) {m) R B NO. {m) {m)} R B
65/66 J-9 32.0 10.1 317 0.872 S-19 23.1 8.3 2.78 o812
87/68 3-1 27.6 12.0 2.30 0.575 N-22 22.9 12.9 1.78 0.636
€9/69 7 25.9 13.6 .90 | 0.264 s- 7 22.9 0T |- 2.14 0.448
ew¥70 7 23. | 8.5 2.72 0.767 5-9 22.4 12.3 |.82 0.350
66/67 9 22.10 1.0 2.01 0,746 S~ | 21.2 10.8 1.96 0.552
G- 4 20.4 8.6 2.37 0.896
B-12 18.8 8.2 2.29 0916
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Fig. 5-6 Water depth
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constriction due to guide bank

Depth applied to design of G.B.

© - Depth applied to design of bridge pier
Nagarbatrl site Sirajganj site
46m 39m
m DHWL | 0 o DHWL |
el [/ oL 1/
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el Mean water dapth due —| 20 - Mean watar depth dug
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™ For head ° § 70 o
o 80
A Cesign depth for body
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I T 100
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IIG0 | 2 3 49 5 6 km 8] | 2 3 4 5 6
o 03 0 15 26 25 30 35 mlle Width between guide banks {B km}
Width between guide banks (B)
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35m -2.9m
m DHW.L | ft m < DHWL |
[v) G 1/ 9 9 7 |’
10 : | yem—tX 10 | e —%
<] 50 — <
20 el [™~Mean water depth due 20 >/ ;‘\.:e:;:;::l::p;%?ue T
to constriction (R)
30 : 100| 30 J—
l/_. 4 \t/
. . — For body Max. water depth
50 For WM\MM water depth = 1%0 50 cf/_ (Hmox.» 3.4R}
./ A {Hmox. =34R) - o
=
€0 o ;_,.-' 200/ 80 &~ —For ihead
@
T For hegd o e |70
250
80 8
o0 300| 29 @
| !
350 (
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71m{(233ft ) I Nagarbari #h&
68m(223ft) : Sirajganj #h &
69m (2261t ) Gabargaon #h &
§4m{210ft } > Bahadurabad # &

Guide bank @ body, tail Z : body, tail T+ 5 BT KEILGales
OB L2 head BICXH T % body, tail FHOKELE DL EHBLTGales
@ﬁﬁ%éﬁ*t&@%(’tﬁﬁ L7o

57Tm (1874t} ! Nagarbari ft &

54m {1 77ft ) Sirajganj #h X

55m(180ft ) Gabargaon # &

51m (167 ft ) ! Bahadurabad # &
b. £#4 7B '

LD #F4 7Oguide bank MiEIEHEIT AL < guide bank OEHAMEES iR
Lt o T 38 Likohead iﬂ%ﬁ-f&t&:%fkbﬂ—-mﬁée Lo

- 43m(141ft ) Nagarbari # &

41m(134ft) I Sirajeani Hb A
42mi{138ft ) Gabargaen &
38m{(125ft ) : Bahadurabad # &
c. 247C
ﬂ478&H~@%zfuﬁﬁﬁebfawﬁ&§mbku
37m{1211ft ) Nagarbari &
3d4m{111ft ) 8irajganj H &
36m{(118ft ) ! Gabargaon # /5
32m{125ft ) ! Bahadurabad i &

4.4.3. Guide bank DFFHET
Guide bank OPHHAK FWAGEH T E*OMEORBeR B WULTL, B
Heguide bank ORIEK 1| I 200 CEA LA T 2R8BzNELLIOTD
Do LOHL Y EFig,. 5 - TR L) cover—all apron ¥*2F o 2H L
o
1) =7eri
tmm;nﬁliuyﬁ:LmL=L5DaﬁéoD@i7n7%®$%mﬁ
Mz GHEEFIKETORE (KE 5) Th Do
) =7mOlAH _

%78 BEO 2 WAL DL BORE L COR+AEBESRETS Bo
Gales OB D\ guide bank © head MW LTk 7 ft, body B
tail M LTE6 (1t 3 inch OBA &35, Fig.5 —7CT1 %7 ft,
6ft 3 inch ¢ hiFz7n 7®ﬂj%EéTﬁiuT®ﬁk&%o

T=15Ti=10ft6 inch ! head ki{a‘b-c

T=15T1 = 91t 3 inch ©: body, tail KXL T
Lic B THHD S0 % B & ACHRAEE RO € 8% L %o
a, 24ATA
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3.5m I head @WXL T
3.0m :body.tz;il X LT
b, 247 B, C - '
3.0m & head body teil KWHL T
4.4.4, ZHAOKEZ
FEBRAEWBEOWK LTI A MACH L THHL 2WREOKE I ¢ 4 2HE
BiFHAE D% guide bank #4 7 L THE Lo C OBERAFMNI E Kra
mer DR % Wico '
Ul =2695-d (0GS&EM
R, HVI 3.2 THHETSS . V. Isbash DR L hREL 28HE Lko
th b2 g bAHEShcNEd, d HTable 5~50L%Y TH 2o

Table 55 OCritical Size Calculated by Kramers Formula
and Isbash Formula

H vV Ujn/gHI d d’

Site Type (om) I tn/s) em/s) Ut G em
Nagarbari A,head 70521 125400 5.36 16496 272118 10 62
A,body 56139 n 460 14717 216590 8 45

B 42384 n 381 12788 163533 6 -31

C 36825 » ' 347 11820 142086 5 26

Siraigani A,head 67820 118500 612 18945 358903 13 81

A,body 53862 " 525 16883 285038 11 59
B 407459 " 436 14685 215644 8 41

C 33473 ” 382 13309 177139 7 31

Gabargaon A,head 68959 115000 687 21226 450543 17 101

A,body 54891 y 590 18937 358610 13 75
B 41041 " 486 16375 268141 10 51
C 35554 " 442 15241 232288 9 42

Bahadurabad A,head 63495 1715000 650 20367 414815 15 981

A,body 50542 # 558 18172 330220 12 &7
B 37682 " 459 15690 246176 9 45
o 31229 ¥ 405 14284 204033 8 35

Table 5— 5 RARMCHL TEAEAROREEA LA SO THoo bbb
5L WECMc XM OME 2d b TOEAR, BRAKKIL L0301
%®Mé%ﬁﬁméhb@6%ﬁ%%¢&5&%@&@?@D,—ﬁﬁ,¥MT%.
DCBMAOHUETLAELL, MECLENRNDSTHIHRTDE, X, Harding B%
& guidebank WHHAIN TWEARd =3 0~4 0mD D ThD, &ﬂ-rb@c
L b6#2 B, Ctype i3 0~4 0o (3 0~7 0KgBIHE) A type @ head
d=70~100¢m (800 KgAI%) body K d =5 0~7 O¢m (3 00 Kgif
#®) GDET&%KR@?‘& &R The
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100K (2211 b) ofiFoRsEATEZ LT,
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Guide bank OFEENHEAAAROWE X7 EFig.5 -8 Wil AMRwdt|m L, [
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O T FAREED ZOMK D 2ED 2 C bk bo BRORMBED HE @ PHIE
KH EZ B E ST 20 =70 YUBFHHB LORMHBE IO LT 5o
Table 545;1@5Tmue5~5~3@$ﬁﬂﬁtm@%éﬂ&gﬁdeb“k
OFE O THREMEBD), =70 Y EORUTOEIMERL IO TD o

5. Cross dike o EHNE
Oross dike B30 1 THE LAMA CESVETE L ko & OB M Fig,
5—9—so@bTHd b, ETEHEAKPPHEK cross dike #EB T 2EEE2RLALLIOT
B 5o

6. W THED THE

Guide bank cross dike RUFUIROF AEBE Fig.5 10~ 126 Fig.5—
10—4D@bThh DT EHE, LEMWBIETable 5~7 - 1% 5Table 5 -7 —2
E ¢ Table 5 —8 —1, Table 5§ —8 —2 tl &G LA, CORPOHBEIBRPOURT,
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ttiAlkcross dike OO P ik ftili MK EORER RN EORANOT
P LTS BT E e L #inTE OBA el LT HREEORET £
hTwab,

7. @I THOBL
7.1 RBRHLA© 8 REE
.11 & % |

Bogra.Sirajganj, Faridpur @3 SR HA AT ELT A0 BOK S 5
DTITHRNTL2EAREHL1 96 0FE0S 197 2FEOMc EEFAAH CTHAI
nkﬁﬁ,mﬁﬁvlga4/65(mnm-mmaﬁﬂalgsg/%oﬁﬁr
ORISR TH b h BEFEE &I L bk,
& B _ _
j-mgj—1im1Q6J$4ﬂxb1969@3ﬂ&f@5&$@ﬂ?%ﬁ



oyIp auo}s #p auols wd'e
A A dL ,
.'" SIS
V4 Y P3Q JaAM i S . LY
%" _ pubs pabpasp ’, .
~ |pas jowt o:o;foz.oa |09s - jow o.:oi.amboa/

“TMHHA = g
TMHG & S A LR wo'l
. St 3
wseel yo'e —
( Yoypm daap 30 aspd uj )
SN
TN
NN
° T,
e
v -~
! ,N/ : n/j S SU0IS HOWJ WO'Z
4 / BU0YS G onom.m..hmlw:__,_f_p “Hed W WSO - Ioas jow eusiyekiod 3UGIS HIIYWOI
i SEGHETG [ = |.h,.‘.d.. ST PSS, P} \bx \.v...u\mw P/vln..uq..u...»w.\w)w S eew
== H (a2 ) Sy DS p i waa -8
: NE 2 Potposp b o A _
R R e— Yl AN
ST AN Ty ¥ O Kop %¥914$ S0
BUOIS ¥l G E O OE = !I
wO 2
wOool
ozl ool o op or 0z 950
wov oc oz ol &0

(00S/; 2lp3s) }Upg 2pINg JO UOI4I3S SSol) plopupis  g-G Bid

- 92 —



Table 5-6-1 Design Max. Scoured Depth : D
(Below Average Ground Level)

Sité Pzr; of D
e Type & Type B Type C
m ft m ft m ft
Naarbari Head 66 (216.4) 38 (124.6) 33  (108.2)
agarba Body, Tail 52  (170.5) 38 (124.6) 33 (108.2)
Sirmigan; - Head 64 (209.8) 37 (121.3) 30 ( 98.4)
1gan] Body, Tail 50 (163.9) 37 (121.3) 30 ( 98.4)
Gabareaon Head 66  (216.4) 38 (124.6) 33 (108.2)
5 Body, Tail 52  (170.5) 38 (124.6) 33  (108.2)
. Head 61  (200.0) 35 (114.8) 29 ( 95.1)
Babadurabad  poqo ra3) 48 (157.4) 35  (114.8) 29 ( 95.1)
Table 5-6-2 Design Length of Apron : L = 1.5 D
Site Pgrg of 1.5D
U Type A Type B Type C

m ft m ft m ft .
Nagarbari Head 99 (324.6) 57  (186.9) 49.5 (162.3)
& Body, Tail 78 (255.7) 57 (186.9) 49.5 (162.3)
Siraseant Head 96  (314.8) 55.5 (182.0) 45 (147.5)
Jgan] Body, Tail 75 (245.9  55.5 (182.0) 45 (147.5)
Cabargaon Head 99  (324.6) 57  (186.9) 49.5 (162.3)
g Body, Tail 78  (255.7) 57  (186.9) 49.5 (162.3)
Head 91.5 (300.0) 52.5 (172.1) 43.5 (142.6)
Bahadurabad — p 40 7253 72 (236.1) 52.5 (172.1) 43.5 (142.6)

Table 5-6-3 Thickness of Stones of Slope, Apron (T)

Permanent slope : Apron Prospective slope

Type Head - Body, Tail Head Body, Tail Head Body, Tail

A 3.5(11.5)  3(9.8) 3.5(11.5)  3(9.8) 2.34(7.7) 2(6.6)
B 3 (9.8) 3(9.8) 3 (9.8 3(9.8) 2 (6.6) 2(6.6)
C 3 (9.8 3(9.8) 3 (9.8) 3(9.8) 2 (6.6) 2(6.6)

- 93 -



uoJdn auois YUYl 02

Ne — _

;0\..\
puvs. pebpaip
R : [vas Jow  eudjAyjakod : T =
W [pes jow auajkyiesiod ks ./../. o "
RS AN aNAAN A /A o v
oW .. 3 i 53
P ) TMHHA 2
§IJ->ID * v N = l_g:ﬂ (A3
suols Buiusiid X040l (1aiom daap g0 asbd UuJ)

tuippog
. iow apsoidy
AV s "
19N — h.W...___ . £ : pupos pabpaip ey
uosdo au0is Yalliy0'2 Buippog : 102l ool o8 039 or 0z ol S0
Eo.wt o__m 0z o s o

(00G/) 2]09S) g SSOID 3O UODAG SSOID PIDPUDIS  Z-6-G Bl

NP ssoi)

S =TT s wsaddo 0y o=

usuUOqL

IMHA

(3uoq apinb jo ApuidiA 3yl Ul ‘ppos aupi-inej g Abm|ibd ¥a044-3/gnoQd)

(000'2/) 2Ip3s)  ppoy yosopoiddy o uoyoas ssosd 021dAL | -6-G B4

—g 4



Fig.5-10-1} Arrcnger_nent of Guide Banks, Cross dikes and Closing Work
. SITE . Nagarbari

W \ iy v

i W f
| W @\ @Y

/ i iy v VT 1 |
1 AR} M A \ )
[ l v \ Y ] L
: R i \J Vb
i ! N 1 |\‘>
| f \ -
| © AN
i | -
i ! 0
! in

5

Typg B
/ o m
2/ m ©
———
N
/ o\
N T
n

o — ——
as -
-
)
P s

[¢]
SCALE . |/ 50,000 et
: f } T i
] 2

M5 . Cross  dike

LEGEND .
——— ! Type~- A

ermeen | Closing work

. Type- B | Guide bank
_____ I Type- C ——-—— ! Bridge axis
DIMENSION . { unit : m)
TYPE Guide bank . Cross dike Closing work

: Channal width| Langth Right side | Left side [ Right side |[Left side

A 2 000 5495x 2 3 150 0 2 100 0

B 4200 | 4634x2 I 000 ) 250 0

[ 5 200 4634x2 (o] o o} o}

CONTOUR LINE  in m, PWD. .
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Fig.5-10-2 Arrangement of Guide Banks, Cross dikes and Closfng Work

N _ SITE! sirajganj
t S-6 : ]
/

4
7| ©
s, 5
s
” e m e ——
’

T -
ype om

$-13 —-

S-14

o ! 2 3 4 skm
SCALE : 1/ 50,000 == ; ! : ‘ : =
LEGEND : ° 05 \ 2 _ 3mite
——— Type-A TPBEREE . Cross dike
———— . Type-B Guide bank ez . Closing work -

—— e —— Type-¢ | —--—— Bridge axis
DIMENSION “Lunit Tm)
TYPE Guide bank Cross dike Closing work

Channelwidth| Length Right side | Left side Right -side Left side
A 2 000 54905 x 2 3 400 : 0 1 050 . [+3
B 4 200 4634 x 2 1 450 0 200 : o}
c 5600 |4634x2 0 0 0 | 0.

CONTOUR LINE © in m, PWD,

- 96 -



Fig.5-10-3 Arrqngément of Guide Banks,‘Cross dikes and Closing Work

SITE . Gabargaon

N
G~ »
M|‘ ;
G-g
v G~o
' i
Typs A 2850™ |
/
' l
I
I
'
G-”
0 I 2 3 - 5km
SCALE @ 1/ 50, 000 S — - ' " — | pm—]
LEGEND . o o5 - | % T Amile
———:Type-A _ e . Cross  dike
~ . Typs- B | Guide bdonk e | Closing work
_____ ZTypo-_c' ' w—— —— . Bridge axis
DIMENSION © {upit . m )
1RSI Guide ban . Cross dike R Closing wo‘rk
) Chonnel width | Length Right- side [ Left side Right side |Left side
A | 2000 |5495x 2 2 850 750 i 300 0
B ' 4200 [4634x 2 1 100 300 450 .0
c ‘5200 |4634x 2 0o | 300 o 0

CONTOUR LINE “] in m, PWD. - -
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Fig.5-I0-4 Arrangement of Guide .Bonks, Cross dlkes and clOslhg 'Wor'l_c

SITE . Bahagdurabad

Type A.B.C
I50M 5~

. 2 3 4 Skm
SCALE | / 50,000 Es=sas s = : — : =
LEGEND : o} 0.5 1 2 I mile
— . Type — A MRS . Cross  dike
—— ! Type - B | Guide bank T Closing work
————— Type=-¢ ——-—— ' PBridge axis
DIMENSION {unit ' m )
TYPE Guide  bank Cross  dlke Closing wark
Channel Width| Length Right side | Left side Right side | Left side
A 2 000 5495x 2 150 3 550 ) 1805
B 4200 | 4634x 2 150 1 400 ' 0 0
C 5 600 4 634x 2 |50 - 0 - 0 o]
CONTOUR LINE  in m , PWD. ’ '
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Table 5-7-1 Quantity of Works

site: Nagarbari

-~ 99 _

Vo , Type A Type B Type C
Worlks Coqdltlon Unit Left Right Left Right Left  Right
0.G. km 5.5 2.8 4.6 4.6 4.6 4.6
+ | Embankment U.W. km 0 2.7 0 0 0 0
g I km 5.5 5.5 4.6 4.6 4.6 4.6
O 0.G. km 5.5 2.8 4.6 4.6 4.6 4.6
© [ Apron U.W. km 0 2.7 0 0 0 0
& I km 5.5 5.5 4.6 4.6 4.6 4.6
Pavement km 5.5 5.5 4.6 4.6 4.6 4.6
0.G. km 0 2. 0 0.50 0 0
Cross dike U.W. km 0 1.05 0 0.50 0 0
B km 0 3.15 0 1.00 0 0
0.G. km 0 2.1 0 0.25 0 0
Closing work U.W. km 0 0 o 0 0] 4]
b km 0 2.1 0 0.25 0 0]
0.G. km 5.5 9.7 3.2 4.6 3.2 4.6
Construction road U.W. km 0 2.2 1.4 2.0 1.4 0
z km 5.5 11.9 4.6 6.6 4.6 4.6
Jetty nos. (0) 6 (6) (01 (1) (O 0 O
Site: Sirajganj
- 0.G. km 5.5 1.0 4.6 4.6 4.6 4.6
| Embankment U.W. km 0 4.5 Q 0 0 0
g ' L km 5.5 5.5 4.6 4.6 4.6 4.6
0 0.G. km 5.5 1.0 4.6 4.6 4.6 4.6
2 | Apron U.W. km 0 4.5 0 0 0 0
3 b km 5.5 5.5 4.6 4.6 4.6 4.6
© | Pavement km 5.5 5.5 4.6 4.6 4.6 4.6
: : 0.G. km 0 2.30 0 1.45 0] 0
Cross dike Uu.wW. km 0 1.10 0 0 0] 0
. b km 0 3.40 0 1.45 0 0
. 0.G. km 4] 1.05 0 D.20 0 0
Closing work U.W. km 0] 0 0 0] 0 0
I km 0 1.05 0 0.20 0 0]
: 0.G. km 5.5 12.3 3.3 6.9 3.3 1.5
Construction road U.W. km 0 0.6 1.3 0.5 1.3 3.1
- z km 5.5 12.9 4.6 7.4 4.6 4.6
Jetty nos. {(0) 10 (10) (0o (0 (0 0 (@
o 0.G. : Works on the ground
U.W. : Works under water
E : Sum of 0.G. and U.W.



Table 5~7-2 Quantity of Works

Site: Gabargaon

N T ., ... Type A . Type B . . Type C .
Works Condidion — Unit 't ¢t" Right Left Right Left Right
0.G, km ~ 1.4 *0.3 4.6 4.6 4.6 4.6
.« | Embankment U.wW. km 4.1 5.2 0 0 0 0
g z km 5.5 5.5 4.6 4.6 4.6 4.6
0 0.6G. km 1.4 0.3 4.6 4.6 4.6 4.6
2 | Apron U.w. km 4.1 5.2 0 0 0 0
d I km 5.5 5.5 4.6 4.6 4.6 . L6
© | Pavement - km 5.5 5.5 4.6 4.6 4.6 4.6
Cross dike 0.6. km 0.30 1.95 0.75 1.10 O 0
U.W. “km 0.45 0.90 0© 0 0 0
T - km 0.75 2.85 .75 1.10 0 -0
_ 0.G. km 0 1.30 © 0.45 0 (]
Closing work U.W. km 0 0 0 0 0 0
I km 0 1.30 0 0.45 0 0
0.G. km 5.5 10.7 3.0 4.2 3.0 4.6
Construction .road U.W. km 0 1.2 1.6 2.4 1.6 0]
b km 5.5 11.9 4.6 6.6 4.6 4.6
Jetty ' nos. (9) 11 (11) (0 0 (0) (0) 0 (O
Site: Bahadurabad
0.G. km 3.7 5.5 4.6 4.6 4.6 4.6
+ | Embankment U.W. lkm 1.8 0. 0 0o 0 0
b= E km 5.5 5.5 4.6 4.6 4.6 4.6
-0 0.G. km 3.7 5.5 4,6 4.6 4.6 4.6
L | Apron U.W. km 1.8 0 0. 0 0 SR S
' b km 5.5 5.5 4.6 4.6 4.6 4.6
© | Pavement km 5.5 5.5 4.6 4.6 4.6 4.6
0.G km 3.10 0.15 1.40 0.15 0 0.15
Cross dike U.w km 0.45 0 0 0 0 0
b km 3.55 0.15 1.40 Q.15 0 0.15
0.6. km 1.80 O 0 0 0 0
Closing work U.W. km 0 0 0 0 0 )]
T km 1.80 0 0 0 0 )]
0.6. km 11.9 5.5 7.4 4.6 4.6 4.6
Construction road U.W. km 0.8 0 0 Q. -0 0.
T km 12.7 5.5 7.4 4.6 4.6 4.6
Jetty . nos. (6) 6 (0 (O 0O (O (0) (0)
0.G. : Works on the ground
U.W. : Works under water

s
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Fig. 5-11 Mean Temperature
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Fig. 5-12 Maximum Wind Speed

(according to data from Apr 1964 to Mar. 1969)
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5-13 Frequency of Wind Speed

{According to data from Apr 1964 to Mar 1969)
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Monthly rainfall (mm) Monthly rainfall {mm)

Monthly rainfall {(tnm)

Fig

( According to data from Apr. 1964 o Mar. 1969).
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Fig, 5-15 Daily Rainfall
{ Aocording to data from Apr.1964 to Mar. 1969)
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Fig. 5-16 Freguency of Rainfall by Each Month

(ochrding to data from Apr.1964 to Mar. 1969)
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Fig.. 3-I*~I Freguency of Rainfall at Bogra St.
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(days /man./yr.)

Frequency

Fig 5-7-2 Freguency of Rainfall at Sirajganj St
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Fig. 5-1=3 Freguency of Rainfall at Faridpur St
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Fig. 5-18 Mean Water Level

( according to data from Apr. 1964 to Mar. 1969)
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AR EA ST bR, C IR ATIRIC S A RA T E KL DK EET S
#5430 Bbh b, £RBMIKAT Sk OTHRZ 2 AxRkEEE Y, 6 A
510 Al ZOREIZ I KEN, BECOW T, O EE SKL,
BBEBKUEFED 2T ATREEZL 2B EZRLTHK 3,

Bahadurabad & Jagannathganj ©OWEH AR Sirajganj & Mathura
DEBEAAT1 968 /6 90 —EH 0o& AFHKGEOHEE % L L~k Fig.
5—19 Ol hHBBEKRERFCRWT E0ibh b,

Bahadurabad & Jagannathganj #i#i 12 Bahadurabad & Jagannathganj
HWFile b Sirajganj & Nagarbari #2441 Sicajganj & Mathura S|
FHlrdroCcHie B LH2EBGThF MO BATBOERCE LTl bk
Rt Ko ko COMHBEFig.5— 19 KRERLABI TS 5,

COMEHB AN, APBKEE2 4R 05 Fig.5 ~20 OoRreEH LA,
Rcoﬁmdﬁﬁﬁ%%MTE%mﬁ%ﬁﬁbf%%LﬁoTﬂne5~9muC@
A3k & EEKA % 4 ﬂhzﬁﬁumi EBHRIO TH b,

Table 5 — 9 Estimated Water Level at the Four Sites

Monthly Water Level 0n,PWD)

Month Bahadura— Bahadura— Qabargaon Sirajganj Sirajganj Nagarbari

bad WL,8t bad Site Site WL St. Site Site
Apr. 14.09 1341 11.20 9.19 7.4 6 5.55
May . 1540 1478 1261 0.5 8 8.85 6.9 7
June, 1745 1682 1482 11,53 1081 896
Jut, 1884 1829 16.30 13.02 1231 1048
Aug. 1854 1799 16.00 13.01 12.30 1047
Sept, 1811 17.50 1550 1266 1195 1011
Oct. 16.67 16.20 14.00 11.14 10.42 8.56
Nov, 1490 1425 1206 9.0 3 8.30 6.4 1
Dec. 1398 1330 11.10 7.9 8 7.25 534
Jan, 13.44 1277 10.52 7.4 1 6.6 7 4.76
Feb, 13.18 1245 1.0.20 ' 7.08 6.3 4 4.42
Mar, 13.29 1260 10.34 7.16 6.4 2 450
Water Level Duration
Days of WL Bahadurabad (Gabargaon Sirajganj Na arbar1
countef;iﬂ{vt"iom Site Site Site §
m, PWD m, PWD m, PWD m. PWD

MHHWL 1894 17.10 1314 11.36

95 days 17.24 1524 11.6 4 9.80

185 days 14.48 1231 860 6.70

275 days 1298 1078 6.95 500
 MLLWL 12.40 10.12 622  4.34
Mean

ground lev.el 1795 - 15.93 11.38 9.45
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" Water level {m,PWD)

Water level [ m,PWD)

Fig 5-19 Correlation Between Monthiy Mean Water Levels

{ according to' dato in 1968169)

20+
{3
&
151 &
)
: S
Interpolated W.L *\\_z
Bahadurabad Site
- \Gabargaon Site
10
Jagannathganj St.
5_.
T T T ) 1
5 10 15 20 25
20 Water level at Bahadurabed St {m, PWD)
15
2y
&
. &
Interpolated WL =)
[Slru]qani Site Q\’y°
1 0 Nagarbari Site
5
Mathura St.
T T T ] 1
5 lo 15 20 25

Woater leve| at Sirajganj St. (m,PWD)

—116—



Fig.

{m, P.WD)

W.L

{m, P.w.p)

W.L

{m,PW.D}

w.L

( m, Pw.D}

W.L

5-20

'Momhly Mean Water Level at Bridge Sites

T T T T
) 60
1g}—S5L Bahadurabad site {DHWL= 20 86™ PW.D) -
Wf_\\ L~ —
2195 oy / \\ 55
16
N 50
=1 \
14
P 5 45
+— 275 \'---_ L
1| M =1 40
35
10
- R e e
L T ] Gabargaon site {DHWL=1944™RW.D)
Z——"To5 day / \ 50
4 7’ \\ as
185 \
2= — <] 40
F—ars \--\__ 35
10 hvd Min. B SRS
30
8
—t—l i .1acal 40
12 2 9533,.” BT L \ Sirajgan] site ( DHW.L =14.94" PWD)
/”“ . \ 35
10
N
185 \ 30
- :
8 < <
7~ 25
275 \‘\__
6] = Min. T . {20
' 15
a4
- T T T
10— wstay—g P~ =S Nogarbari site (DHWL=1401"PW.D)
—“"‘““%W/ NG| 30
8 N 25
185
< \
6 — 20
Sy 275 [ ——
4| Min. T |15
10
2
Apr. | May | Jun. | Jul Aug.| Sept.| Oct. | Nov. | Dec. | Jon. | Feb. | Mar.

- 117 -

{ft, PWD)

w.L

{ft, PW.D)

w.L

(ft, PW.D)

W.L

(£1,PWD)

W.L



Fig.5— 21 (4 SEBAOKN, BREE, BEAE FIRAR) 25 L Fig.

5—-220197 0F¥KFKBWDBEL VAL ARKEERLALOTS B,
7.1.3. THwriFHE % 1B '

Fig.5~23tSirajranj AKHELTI960E55196 9EDHMR
B 40 ft PWDIDY &MnKM (FRESirajgani BAIFBDO®MES © %L
V) OFIWE, 10Kt XY REAREDS > PHEBMBEF 19 6 44 4 Abb
196943A % TOMMTHTO5 infay UEOBMHERERLA 40 TS 5o

Guide bank TH, cross dike TH, fitl b TOWRATE*ER T2 Orif
BETPBER OFBEL B >TL LN K,

)y & 4 .
FHMBEH L ) SE KL THC RGBT 50 TaHDHLTAL16BHL0
A1S5AEFPig.5-230@b TR AHESRPWHTD 2,
b B &
Bidg2:0.5 in/day 2w 1 2. 7m day LEOBMRARIHcRHA
Thbo 0.5 inday MEOAFHBRHERE Fig.5— 23 L b ROBRTD %,
Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Days 02 0 1.4 1.0 42 68 7.6 80 58 3.4 02 02
e} & H

HHHKIEEBE LT 2B A%%4 2, _ _
Ll lLTIEeBEO0RWIHEE LTl 252151 &EA b, h
% Table 5— 1 0 KM %R Lko S b i o 0T HUM LMD HA e BEAT 2

3D LT 5,
Table 5§ ~1 0 Days Favorable for Work :
Days off Total
Days in . : '
Month High water Rainy " Total work
month days days Holidays days
(H>HGL) C05in day) of f davs
Oct, 31 15 ‘3.4 2 17.7 13
Nov, 30 0 0.2 2 2.2 28
Dec, 31 0 0.2 2 2.2 29
Jan, 31 0 0.2 2 2.2 29
I"eb, 28 0 0 2 - 2.0 26
Mar . 31 0 ' 1.4 2 3.4 28
Apr. 30 0 1.0 2 3.0 27
May 31 0 4.2 2 6.2 25
June 30 15 6.8 2 194 10
Jul . 31 31 7.6 2 310 0
CAug, 31 31 ' 8.0 2 31.0 0
Sept. 30 30 5.8 2 300 0
4 1503 215

Total 365 122 - 388 2
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Fig. 5-23

Natural Condition at Sirajgan) St.
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Table 5-13 Necegsary Number of Stone Pitching (unit; persons per dey)

Site Type . Guide bank Clos.ing work Cross dike.
L L 6,400 620 650
R 8200 — 40
L 4,400 — 280
Bahadurabad B R 4600 _ 40
c L 3,900 — —
R 4100 —~ 40
N L 2,900 — | 170
R 3,000 450 730
L 4,400 — ‘ 80
Gabargaon B R 4800 250 . 250
C L 4,000 — 80
R 4,300 ' — ' —_
A L 8,300 — —
R 4,100 350 680
. . . L 4,300 — —
Sirajgan] B R 4,6 00 90 290
c L 3,700 — -
R 4,000 — g
A L 9,100 — -
. R 6,300 1,310 710
. ’ L 5000 — -
Nagarbari . B R 5000 85 220
c L 4500 — ) -
R 4,400 ' - -

Table 5—14 Construction Costs of Jamuna Bridge at Four Sites

Conversion rate: Tk 1 =¥ 36 Uniti:erore Tk

Guide—bank span

Bridge aite River control

km (mile)
20 (1.2) 167
Bahadurabad 42 {(26) _83
56 (35) 69
20 (12) 194
Gabargaon 4.2 (26) 96
52 (33) 749
20 (12) _ . 194
Sirajganj 42 (26) 93
56 (35) : , 80
20 (12) 217
Nagarbari 42 (26) . 113
52 (33) 93
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1.

B E B M %

M o $E 2% O BFFE

B Andru{1 24 GB) ibed factor (QY BHY LPLEMBEOMM it D\ TEERE & 1
SRR AR LT, KA EBAo (Fig. 6 —1)

H, (Q%/ B*HY® = 18 (Q/BY (6.1)
B Hs= 1.8 H
ez Hs =K b# - iR

Q =R

B =RERKEOMMIE
H =BHsBzWELOKE
—%, E.M.Laursen RIASAAERe L VKX %8B A (12 3GB)

Hs = H 4+ dsXksxkaXkz (6.2)
zror ds = EIEAMTWHKD Ol o HE, H b Lds/b OB FRMEIAAZE IR T 4,
b = fHHIE (Fig.6—-2—1)

ks=mW@%%w%?%ﬁE%&fﬁme%ﬁﬁmﬁﬁ(mgﬁ—z—2M3
BEINLTW5,

ka : HHOHRME OHAB BT LHMERET, o, L bp & ke w35 MR
(Fig.6 —2—3) #fEINLTWw5B,

e . HHOBL X3 508

L : #HHomhhERks

ke ! NERGOBBHBE LHFR I T2 ERE T, UM, ds,/H &k BT
Afi# (Fig.6—2—4) BAEIATVE, @l w1/ 20881
kr =1.0Td 5, |

Ux o PRI

wo o T ERT @ Mo BE

Breusers OBi% (13 3GB) wisd @M FHEERE AHBEHOLRARA T
54 bN5, |

ds = 1.4 b
—7%, Larras (13 4 GB) @B L HAMEHOBE, Rt B
ds = 1.05 57" (ds,bim) (6.4)
Shen,Schneider and Karaki i, clear—water O PHEEEL L TRKX 254 %o
ds =0000223R%Y  @sim) (6.5) |
zzuw Re = Ub P M Reynolds # '
U = B0 % Wi &0 jfiE
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Fig. 6-1- Relation Between Scour Depth and Discharge { Andru)
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3.1 BT
3.1.1. QGales O E _
R.R.Gales Rifhss M el bic 6 b & &, R OTE #2005 & 50 21 LT
FTCLEOREEZER L TFig. 6.5 wRT L 52 BHBFB®HEA +HEBL ko
3.1.2. BE . SMOHR _ |
AHE FHEBE—- (129G6GB) @, EHEwvEsEHBrit 5% Fig.6 —6,
6 — 7 ICRTHRE B ChHOHF, H:RMIh Tz & es0kE q
TEARER, v IREINTWAWKBCRO A FEHHRE, x  BHAESLO
B, ¢ FERHONE, dsIBENE (i.e. X = 0 w5 EME HY,
g’ v’ HEHEK T AREHRARE BAEKE, FHRE vy . BHAE X=0)
KRBT 5 q/ q Do Fig.6 6 q/qe X/ rO8Ef%tRLALID TFig.6
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FECLEARFELAEROBER £ 840
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K=y2g (w,— W) %
o, V=WAFHmE (EEARLOFS i) (m./s)
d=HA0HERE (m)
WeoWo =KEUOHOBMER (t /)
g =BEHMEE (m sec2 )
E=dam EORR B+ 24K (BRT) T
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Fig. 6-5 Pier Apron .

Fig. 6-6 Relation Between q'/q and x/r
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THhhw ik 250K 232 (6.9) XKeRvbh i, AOEREFAMUAC KX T
Kb bh bo
W=265 (4/3) = (d/2) (6.10)
A (0 T TS DML OISR E M B ETHBo W E, v ETLHFE
BEE L, Vy R ETSORE LTS L ,
V= (1/0) B, vy = (1/n,) B 1Py = (/R PV
| (6.11)
zzwk, nony = ROBREKEORERK T =0, & 5 %o
R = £l BB KR
I,I, = ROBRUEMEPKEGR I =1, &3 5o
Wi, g=98m/A, w, =265t/ M, wo =1t/ mMRUE=120LT5E
@i d=00215 (H/H') YA (6.12)
B« AMoWRe bk, dsHEyDOEBERAFig.8 ~7 THEL LN, 3 LH/H=
18 Mk ds/H=08 35 RAMpby =2.05 L 2bo —F, KD 2WHAOR
.%%umﬁfﬁithﬁwwﬁme=zo&&5m
V' V=1H (XS 1)
oz Epb, H' /JH=18Rds/H=108 tEEFTH L, vy OEAGEREIE LK
oh, 2065205 2 CELT AT Edbhdb, COLICyEBOEIBZLITVWD T
y=205%ATEE, ADRKE | |
d=009035 (H /H )YV? (6.13)
Table 6—2—1~6— 2~ 4 ZETEEBERCH L CLOWMEK THRACER L 55
EM@E&&%@E%%K@%%@T@éocoﬁﬁmﬂ(a13)ﬁ(a10)ﬁ&
Mlnke CORP LTh~E Ly Y, HEROBTHKE, H &F@smke, H’
@ AFHRECE L THW 2 RBORMABRT 5o
M LORERERDOROC L EERIRD
(a) BHRDOKEBD L HFThzWwEL, RKERTAV L IREZIOEE(CL
AEHHCEILETS LN, ERERCh LI II2ERH CIHBHREZ LR D
BoTh s 9, | |
Type Al Nagarbari Site® d=135cm w=3430Ks

Sirajganj Site 8) 171 5,959
Gabargaon Site @ 166 6,370
Bahadurabad Site (B 196 10,479
TweBﬁN . " d=115em w=212 0Kg
8 146 4,343
G _ 144 4,160
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Table 6-2-1 Weight of Pitching Stone for Pier Apron
Site: Nagarbari ' '
"B vin H v H' ' d W
PE 0y (mfs) @) (w/s)  (m) H/H (m) (0
Hs = 101.050 Hs/ H = 1.
. 56.139 1 1.352 3.429
67 0.838 0.950 1.190
A 2,000 1.993 56.139 .871 78 0.720 0.701 0.480
89 0.631 0.538 0.216
101.050 0.556 0.418 0.101
Hs = 76.291 Hs/H = 1.8
42.384 1 1.152 2.121
50 0.848 0.828 0.788
B 4,200 1.580 42.384 .573 59 0.718 0.594 0.291
68 0.623 0.447 0.125
76.291 0.556 0.356 0.063
Hs = 66.285 Hs/H = 1.8
36.825 1 0.997 1.379
44 0.837 0.696 0.468
C 5,200 1.468 36.825 .319 51 0.722 0.518 0.193
58 0.635 0.401 0.090
66.285 0.556 0.307 0.041
Site: Sirajganj
Hs = 96.952 Hs/H = 1.8
53.862 1. 1.712 6.959
60 0.898 1.381 3.653
A 2,000 2.246 53.862 .356 70 0.769 1.013 1.442
80 0.673 0.776 0.648
96.952 0.556 '0.529 0.205
Hs = 73.348 Hs/H = 1.8
40.749 1 . 1.463 4.343
50 0.815 0.971 1.270
B 4,200 1.780 40.749 .026 60 0.679 0.674 0.425
70 0.582 0.495 0.168
73.348 0.556 0.452 0.128
Hs = 60.251 Hs/H = 1.8
33.473 1 1.220 2.518
40 0.837 0.854 0.864
C 5,600 1.625 33.473 .676 50 '0.669 0.546 0.226
60 0.558 0.380 0.076
60.251 0.556 0.377 0.074
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Table 6~-2-2 Weight Pitching Stone for Pier Apron

Site: Gabérgaon
B vm H v H' ' d . w
TP () (fs) () (m/s) (m) H/R (m) (t)
Hs = 98,804 Hs/H = 1.
54.891 1 1.662 6.370
65 0.844 1.184 2.303
A 2,000 2.209 54.891 4.291 76 0.722 0.866 0.901
87 0.631 0.662 0.403
98.804 0.556 0.514 0.188
Hs = 73.874 Hs/H = 1.
41.041 1 1.442 4,160
: 49 0.838 1.012 1.438
B 4,200 1.767 41.041 3.997 57 0.720 0.748 0.581
' 65 0.631 0.574 0.262
73.874 0.556 0.446 0.123
Hs 63.997 Hs/H = 1.
35.554 1 1.254 2.736
. 42 0.847 0.900 1.011
C 5,200 1.648 35.554 3.728 49 0.726 0.661 0.403
56 0.635 0.506 0.180
63.997 0.556 0.388 0.081
Site: Bahadurabad
Hs 90.976 Hs/H = 1.
50.542 1 1.961 10.479
60 0.842 1.391 3.807
A 2,000 2.400 50.542 4.662 70 0.722 1.022 1.481
80 0.632 0.783 0.669
90.976 0.556 0.606 0.309
Hs 67.828 Hs/H = 1.
36.682 1 1.711 6.962
: 45 0.837 1.199 2.400
B 4,200 1.925 37.682 4.354 52 0.725 0.899 1:011
60 0.628 0.675 0.429
67.828 0.556 0.529 0.207
Hs = 56.212 Hs/H = 1.
31.226 1 1.401 3.824
_ 37 0.844 0.998 1.379
Cc 5,600 1,742 31.229 3.940 43 0.726 0.738 0.558
50 0,625 0.547 0.228
56.212 0.556 0.433 0.113
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B d=171em w=696 0XKg

Type O N d=100cm w=1380Kg
8 122 2,51 8
a ) 125 2,7 4 0
B -~ 140 3,8 2 0

b) M ET G 5T b RACHEARE T - TRE T28E L. TREN
Bt BAGE T ALES kv, ChETFEREC 22HAB~LEL TRPOMH
CHEWAR L bR IN, BA—EOTHAERERETEALT, RORINTHIEE
OKhE A, DOBBRHF IR LWL T RIGATE B EFT L L B2 EET
THOTH B,

© L, BAEERAOE b Hs LhAZAH 2RBLISETHRDL, RORT
H' cSELeERECEN 4B ETL2C LBLEER Bo

d BeRLABHOKREI R, BHMUEORAKECEATERE2RDALZLOTSD
B LEBOTRATRSIDP LIS EAMEE-TIANWTSS 9,
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-JAMUNA RIVER BASIN

MAP OF THE BRAHMAPUTRA

AJGANJ AND ITS SURROUNDING AREA
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EXPLANATORY NOTES
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IN METERS

CONTOUR LINE OF THE GROUND HEIGHT
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SCALE - 1:50,000
QIgﬂAPUTRA-JAMUNA WATER SURFACE

CONTOUR LINE OF THE GROUND HEIGHT IN METERS
OF THE RIVER BED

BASE. PHOTO MAP WAS MADE FROM AERIAL PHOTOGRAPHS TAKEN IN DECEMBER 1974.

ELEVATIONS AND CONTOUR LINES WERE TRACED AND COMPILED FROM THE BASE MAP WHICH WAS MADE BY THE JICA AND
THE GOVERNMENT OF BANGLADESH (ELEVATIONS IN METERS AND CONTOURS MADE ON THE BASIS OF PWD LEVEL DATUM)

SURVEYED, COMPILED AND CARTOGRAPHED
BY MASAHIKO OHYA

PRINTED BY KOKUDQ CHIZU €O, LTD. TOKYQ 1975




2. HEBALE |
19747 ACBERKLE b BRKANEE L %o N
 B.W.D.B# LoOF#K L nid, ¥® Bahadurabad BAFO KU RUKBEROKRT
B o fo. |

A £+ 1974 EB8HT7TH
7 S A 65551t PWD
i B 3,210000¢fs (90920#m7S)

TOWEE, Table 2 -3 OME LEBI AT H2BHRIC, BREHLKEL IO T 20
Phase I ©study B UERELAOTEVNE Ll ofistBIToEX RIS TR TRy LA
L., 2o¥kdBo TEEL2OT, Table 2 —30RdCcodikt zoBEHBELALIITI
E@ﬁﬁ&%ﬂirﬁwﬁl&ﬁ—ﬁ&vﬁﬁ%&ﬁoﬁoTwus—lwﬁﬁ&%u
Fig.8 — 4 I Thomes Plot KL B#R%FTo Table 8 —2WFig 8—4L HBLN
AHEEREETR T Cb—HOH T D series 1,2,3,4dFEVEL CHEIALL S
bTHbs

Table 8 —1 Annual Maximum Diacharges =at Bahadurabad Station

Discharge (103 cfs)

Date Water level
(it, PWD) Series—1 Series—2 Series—3 Series—4

50. 7.20 62.02 _ 1730 1680 1870
51. 7.19 62.80 2020 1800 2050
52, 7.15 63.55 2310 1950 2230
53, 7.31 62.00 1730 1680 1890
54. 7.31 64.50 2660 2140 2450
'55. 8.01 64.95 : 2800 2240 2600
56. 6.24 64.18 2130 2130 2130 2130
57. 8.12 64.78 29210 2210 2210 2210
58. 8.18 65.65 2520 2520 2520 2520
59. 6.26 64.15 2420 2420 2420 2420
60. 9.18 63.90 2190 2190 2190 2190
61. 7.19 62.03 1900 1900 1900 1900
62. 8.23 65.60 2460 2460 2460 2460
63. 7.16 63.43 1990 1990 1990 1990
64. 8.04 64,40 2230 2230 2230 2230
65. 8.15 64,00 2270 2270 2270 2270
66. 8.31 64.05 2430 2430 2430 2430
67. 7.12 63.43 2460 2460 2460 2460
68. 7.25 64.22 2200 2200 2200 2200
69. 7.23 64.65 1980 1980 1980 1980
70. 7.28 65.20 2700 2700 2700 2700
71. 8.21 63.05 - 1960 1960 1960 1960

74. 7.28 65.55 32¢v0 32160 321¢0 3210

;155—



{52401} 9bmyssiq

£ 2

SOl

‘a2l =
o
c
3
2
5

2
<
[+
[=]
@

c

(o3}

o2

0%

[o]e ]}

00z

0C0|

{542,401 } 3BIoyIsiy

P € <

pogoinpoyng

SOl

uinjay

pouad

{ sapak))

ol

a2

0s

ool

ooe

000!

o abioyssiq 3o polisd

ﬁwuuwo_ } abioyasiqg

v £ <

2 -saliag

wingey

[+1e)]
<l =
&
=
3
el
o
:
F4
oy
@
a
s
[+
Qi
(o T4
0§
00|
Q02
oo |
-8 ‘614

{s¥301} abioyasig

14

£

4

| ~sallag

SO

sZ'l

pouad  Uinjay

o~
—156—

{sipah )

ol

ce

0S

001
002

oco !



I bOBMHORREEN &1 0BE L AMOBEHIC LD, Table 8 — 20 series 1,2,
3,4 D% Bahadrurabad th A OREBEE EE D Ao
Table 8 — 2 Return Period of Discharge at Bahadurabad

(by Thomas method)

Return
Period Discharge (103cfs)

(years) Series-1 Series-2 SBeries~3 Beries-4 Average
10 2797 28009 2719 2739 2766
20 2960 2989 2893 2893 2934
30 3048 3087 2980 2977 3026
40 3109 3154 3055 3034 3088
50 3154 3205 3105 3077 3135
60 ' 3191 3246 3145 3112 3174
80 3248 33009 3207 3166 3233
100 3291 3358 3254 3207 3278
150 3369 3444 3338 3279 3358
200 3422 3504 3396 3330 3413

EEM R Bahadrabad HAO 1 00 FRERE 9280 0ems (3278000 cfs ) &
WeLTENE2, 3 THBLAZASC Lado TRERSETIEFig8—50L% D
& B |

Fig,8 —5/bSirajsani HEOCEFOADORHMEL 96850 oms (3420000
cfs ) EED %o

3. GMdebmk@@ﬁ&U%@Emﬁ

. Guide bank OE/ERE IR 2 ORRERS, TOBIOFECL Y, it oHEN
$96850m,/ S (3420000cfs )ZHALTHET AL 4200me % Bo thFHRA
W OHA RS EHEMEA Y E LT1T15m, LELBHRELTL 3mARRI N1,
cnlb2 6EORMAILEL 2D, RMMED2 5 ¥ERRBEIZL, CnrHKHE
Cims, @ LICKRKRTHIC guide bank, WELMLET 5 & guide bank RS & LT

. 4680m ( 1535431t ) 278 b, |

[ .
Guide bank line wTW

[ | . ’yq/,,Pier

325m 1425 m
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Fig. 8-5 Diécharge Aflocation of Jamuna River

( for 100yr.- flood’)
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197441185 51975F 2 BORFL AKX OMRKRKC L bl bn A BEETHI
ﬁﬁ@%%hfﬁE%EE6#63&?@23M®Eﬁkﬁhfﬁﬁ%ﬁ&ﬁ&oko%%
EZHELUTORD T 20 '

{a) M &, Q=96£500ms(3420£b0cfs)
(b) THiMAKE ; HFs5FEEE—FHHE TRE
() HERE n=0.0 20

@) BHENEME : 1kn

) MR O cliff MEEHE ; WHEOHRE

G #o TITEACE RSB , FBN BT & L CRIR -, 95k 2 SR i
N, CORCMEHNLAD bnb LBREL, HEETEMERC L o 50

wic, KEMFHERDOZ ¥ —RALDNW TR DA,

#—=21: Bk ( guide bank 7% { Dhaleswari @ ORAEEI D b LIHE )

’7—'.2 2 =21 OEEF—HO guide bankiT & VNI NAHBE, COBE

| 7,360 ecms (260000cfs) Oififfx#o Dhaleswari?ﬂm?;%zﬁm@‘Fﬁ
£ 6 Kndt & TAHRT B & T Do AT L BARET & 2

r—23 ! r—A20WBECHRHERE LAEE, HHIC L 2EEKHET Yarnel ©

BEEBT R LA Nagler BT L WETE L Ao

L3 s —20fFERE Table 8 —30R Y TH 5,
Table 8—3 Water Level on the Stretch of 23Km of the Sirajganj Bridge Site

P r - = 1 y — =% 2 y — = 3
* PW.DiM PWI(ft) | PW.Dim PWIit) | PW.Dim WO(EL)
26 14550 4774 14550 47.74 14550 4.7.74
25 14611 47.94 14611 47.94 14611 47.94
24 14654 48.08 14.654 4808 14654 4808
23 14685 4818 14.685 4818 14685 4818
22 14710 4826 14710 4826 14710 48.26
21 14.747 41838 14753 4840 14.753 4840
20 14.847 4871 14882 4883 14882 4883
19 14876 4881 | 14913 4893 14.913 4893
18 14936 4900 14983 49.16 14983 4916
17 15032 4932 15079 4947 15079 4947
16 151009 49.57 15162 4974 15162 4974
15 15106 49.56 15196 4986 15221 4994
14 15090 49.51 15151 49.71 15176 | 4979
13 15.230 4997 15303 5021 15327 50.29
12 15348 50.35 15445 5067 15.468 50.75
11 15420 50.59 15548 51.00 15568 51.08
10 15419 5059 15494 50.8 3 15517 5091
9 1556 2. 51.06 15659 51.37 15.680 51.4 4
8 15705 51.53 15821 51.91 15840 51.97
7 15783 51.78 15909 52.19 16928 52.26
6 15947 51.99 16094 52.80 16112 52.86-
5 16049 5265 16.208 53.18 16226 53.2 3
4 16136 52.94 16.306 53.50 16323 5355
3 16215 5320 16.382 53.75 16.398 53.80
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4.

c@ﬁxbm¢—z1&#—zzomﬁ%mﬁ%(%ls)ﬁkﬁﬂﬁfgmfab,c
Al guide bank IC X Bfi & Dhaleswari i OF O 67 #4# RE LI #45 T 9 on O 7KAL
tﬁ&%ﬁ?c&&ﬁ%f%o@#—xZ&&—zsoﬁﬁ%uﬁB<25m,cnﬂﬁw
€L BFRABEH25mEn SRR Th Ao L LB L ND ORM EFRIAE 7 — =3
ARV BRCERINCEGAHACHE LAD bR AL Lk%%@ﬁ%%'@?ﬁ%o BRI guide
bank ARE S B EEIE 2 CHY L ARICH 5 B OB LU B L S nFhA L
M E %z W, _

r—230M641 5HEOK 15221 % 5 LAKR, RECRT BHEHKELE LT
1525mPWD (50.033ft ) &¥EL Ao

Guide banks % Uf cross dikes
4.1. Guide banks
BOED2 THRNAMAICESN > T guide bank % Fig 8 — 1 ORWCEE L 4o CGui-
de bank O LM OMMEE 1523 mTH b EHBE 2735 m RO TFHRMO MLEG
680mTdHb, LheRoT—4EDguide bank OIERIT 4938 m ( 16200ft ) &
% ho T hICHECEMRAE, BH O guide bank &?ﬁw&&ﬁ%ﬁé&&i 9.876m (32400
FE) T Bo WOMTHE AT 4 CORE L M—FHIC L hRE Lo
fa} Guide bank OR¥E
RMBHHE R KL L3 mOKBEERAS 1825 m PWD &4 2,
b) Kikig |
EKHBE 1 OmE T 4,0
{c) H:T SE _
AAloEmAEREZ1 @ 3 &L, BAEME1 @ 2&1T2, BELEAMR AR L2HTES
1 3¢aBHBIT 5o
(@ Apron
—%$D guide bank B OWEEF RIS HICRT 2 KBRS 5204 CHE Lid
B DB Lo BRI Table 8 —dCFETo COERDL, 25BHERG 2 HBET
@ﬁ%ﬁ,&ﬁﬂgﬂdebuk@ﬁf,311m,&UE%WgMdeb@kbﬁ13m
mTD5b, CNHLLOKEETERANT, apronRZRO EH WD &,
Left apron : L=15D=557 m
Right apron ! L=15D=54.2 m
Apron TOEIEEVELRAHKIME & o %o
(e) REOESR
RACERE, B VETOBECE L, WIIMKEEERSTE, 60k ~100Ky,
apron # Tit, 30~70Ke&RF L %o '
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() Guide Bank QMG
tRoMTRES (REN T Fig.8 — 6 ICR T
Tabie 8 —4 Mean Depth and Thalweg Depth befween Both Guide—-Banks

Without guide-banks:

B Bm Hm A
(m)
{m) (m) (n#)
5560 . 4,697 9776 45915
With guide-banks:
-0.69
Bc Bm,c ]i)'n,c/Bm (Bm,é/Bm) . Hm,c I-Irmalx
(m) (m) (m)
4,680 3,628 0.7724 1.195 11.682 39719
Wi thout guide-banks B With gunide-banks
B . River width Bc . River width.
A Water area Ac . Water area
H . Mean depth B . Mean depth
m m,c
Bxﬁ: ” Tm Bm,c: Ac/Hm,c
Hmax: Thalweg depth
B o Be
l Bm.-c
— — Bm — }—v
S%Q\A Hm - f JAc Hm,c
- ) \\\ ' )
\—\’/ \ max
. . \-—‘\,\_—-——/lf :
\\\//

4.2. Cross dikes |
BR~NOERHME, cross dike ¢ LTHAIN S, BRBEHETNE FEA 2 HRE
EHLTwad N %57, cross dike & LTI D 9%, Lal, #EBEEMAY, B
WHEAHRS L 51 4.QmPWD(45.93ft PWD) ¥ C, ARER L L2 nd %z bk o
%ﬁéh\ﬁﬁ&; DRW ﬁo.ﬂ.—lvcﬁ:-a-a
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4.3. BHEICK B HE O e
FAZBELEOI>2) —t 7oy 2@, GRHICRBHNE LTERALELTS55, L
7 L, ceﬁ&ﬂ/?u—b7myﬁ%ﬁ6kbwﬁ kﬁ@t%/h&ﬁ%ﬁ&%%&
L, EHCENTEEHLEEL R, LaL, site OBERM LT soil cement
- block b 2N e FAERNIT cement B (AP site TEMITAFHEK SO THE
B TEEN TS bo KE, MELSTHAKSE ¢, LEAEAK &S S5, HIEHE
m&ﬁﬂmﬁﬁ?%ﬁ@ﬁ%(%mﬁﬁbtbo%ﬁﬁ%(&%tﬁﬁﬁﬁﬁﬁ%bfi
FTETRICEREE LRV, CORRDLT, EUEIL20 (6 T)REAVT, B
#HOHME265 s0il cement block OHE 183 L LTHF T L LAEMOHEMHOES
@sﬁlcmmmlﬂwkﬁﬁﬁrﬁaom%%o&oﬁﬁwﬁawm%420M@Mom
BURBERLE B, COBMKAER block® pitching @AMKCENTFFCH b, B>,
BELBEATHAESRZWI LE, oo ITHEHF L LCEIEEEL R E W,
Sirajgan) OFHTH T, soil cement block D OBERELTMW O 4¥, st~
eel jack Tblock® L MOTESRELNAk, 19T75ET ARRKREIh AR MEFELE
FoHBEERCLhid block 100 cft 4 p O THAMIEIMW L200TK/102cft TH
b, AL BEBEMICE~TELTEMTHEREV, B2, ZOoTHEREEE P THHT
BOCRD S TEARED & & HHE LB S B TH A Lo |
B ok, HER CEEMAHCIBEOR S apron O & LTHEM TR 2 H5F &4
HERYGE2V, LAL, HKAZGHELELL, coOHRIERCBERETRALE
il bihvy LAa#oT, EH*ERTHET 24, RWdaHE 22 b LELLZ
WH THELRET 2 LEEROFREEZLZ 0T, HIRPNECHRSBFTLELEND S,

TE R

Guide Bank @ THHE%* DRW NO. I—1CRIREFCHESEFE L ko HRE .
Table 8 —5DEP Y ThB, ZhbDeross-dike THERIE, Vol.IHERH BB
THICHRAZ R S,

—1638—



Table 8 =5 Quantity of Works of Guide Banks and Cross Dikes

Works ‘ unit Left Right Total
Guide-Bank
Emb anlme nt : : (1,0(50m’) 7216 6925 1,4200
Stone pitching (1,000m) 1,278 1,273 2,551
Placing of mat (1.0 009 112 108 220
Sodding _ (1,0 00m) 80 80 160
Crown protection . ( 10 0 0ni) 35 35 70
Cross~Dike ( Bridge Approach ) _
Emba nkment _ _ (1,00 0m) 2,894 3,367 6.26 2
Gabion ({brick) (1,000nx") 5 8.5 50.3 108.8
Placing of mat (1.000n?) 42 35 77
Sodding (1,000m) 124 1507 274.7
1347 130.9 265.6

Slope pretection ( brick ) (1,000n2)

—1 64—



&3 Dhalecwari WOEHA

1. Dhaleswari?if”ﬁ‘:ﬁ%"s“% cross dam

8T CHICHBALAMD Dhaleswari #id cross dam I X b, #i15 EWE L Ao
T ORBB/BEMOTHN 6 knORIC S 5—RJIEFIA L <H K 2534 L Dhaleswari W%
T2 Liko CcOFABOEBEBEKFig. 8— 1A L%,

Dhaleswari WM BERRAKLB LA EL 220 THYLCLABTESETH2 9L B bn %o
FW i cross dike € X b8 bNE bICE O LICHEH, Mk oM A oBNHARE A
Bo Fig.9—10 cross dam ORBMBEER Lk & DT bo MEICE A SRICE T
WML THREBICPATHEL VEZ900m PWDOE3 % T stone dike ¥ H & LT,

_mWC®smnedmeKM§iﬂﬁ%ﬁm#ﬁﬂﬁﬁf@alzmnPwnogéﬁfiw
&ﬂibiﬁf%xﬁ@&f%o_

2. Dhaleswari i OF 5Kk _

Phaleswari @ 100 BRI 5 X 7,360cms (260,000cis) Th oM, zhid
014 Brahmaputra{TOWE 230,000 cfs .J: Bﬂﬁénhmunam@ﬁﬁﬁﬁ:m%@tﬁﬂﬁm
LD LE bk L LABA ONKICRY BHETS b, BRO S DTH 2o R
KRTRE ORBEELS C L% <, TR O Dhaleswari 7 ICH L CMALRET 538K
BETHETHTEE 5, THHETMUT OMHRE 1,400 TH 8, FTEREREIE600m
Thhbs ChbDBEHRLEL THABROREAEY TME Fig.9 — 20 IURE Lk,

3. ITEHE
Dhaleswariﬁﬁk%@f&ﬁlgﬁﬁ@, ROLEDTD 5B
RETH _
R 2 6 kn
+ #& . 6600000 »
kAR 2970000 n

Bk I ORI O s TR % EICHT Do RITHBAMHIC, kB 2B 5ok
5wtk DI E D <o, KA TR Bo & ORMIE guide-bank OB ICHABE N b
0k COMPTIMAT 5o -

croés dam THE, £3 350m(65000m) OFRE, 1413000 TRETETo
zh b OTHEE, Vol MERROMREMLBR T HCHEA TN THBIN 20
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Fig. 9-2

Standard Cross Section and Profile of
New Inlet Channel of the Dhaleswari
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EXE WITHEOBT L TEERE

1 THHR O 8RR — . |
TEHAKRTZEE, B, BRHEFrAfIZSZ08REHCOWTE, T NTEVET LT
B CALOBRETHIRELET 20LHAW 3, ' '

2. THHE
Guide-bank OTHHFE Table 1 0 —1EFET L b0, THPOBEERISRD *

#BLTTable 8 — 5 OPBECH LTRAETIL DOV THE10Y, TITEDNWTEH20 %0
ITHBOHM L LT oo apron TOADOTHARBIE, apron ToO—BWEMLTE b,
o, I%iﬁﬁiﬁ&&@l%ﬁf’i@: apron THIE S E A o #%, cross-dike THED
MRHEOHETARNLAZHMBRTEBIELE TN T 5, -

3. @MITEOET
(a) Guide-banks
Guide-bank THIEEFA LI 05, COTHEIE, 1.5EOCHAM % 2kl ch&

FAEHESBCE R guide-bank DI NEZ OH4H CHXT5 700,000 bl LOFRH
BREALNABICHMT 5o FHO guide-bank & 2ETEMT b0 D VLT EH 1/
2OBBI*H1IFERBTI LRI OTH 2 ROFER WL F 5o HH guide-bank BTH
F & B guide-bank KB T b, %8 guide-bank i, % guide-bank Fl
RO ERROH 1 2 EoRH R, AHEBCE LN BBHBI N, 2EM TEMT
o EFfloaid, KL bk In 3,

BB, guide-bank TBH AETEMR T 2 I OREBEZ Fig.l 0 —11HAT,
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Table 10 —1

Guide-banks

Quantity of Construction Works

Works Unit Right G.B. Left G.B. Total Remarks
Apron works o .
Loading,trans- 1gfn§ 1400 1406 2806 Rate of
portation and (10°cft ) (49435) (49647) (99082) increasel.l
unioading . (includinyg
_ 7 3 3 chip)
Stone piteching . 1 %1n. 1400 1406 2806
(10%cft)  (49435)  (49647) (99082)
Miscellaneous l1.a l.s. l.s
Embankment works 3
Enbankment 1% m 831 874 1,705 Rate of ine-
(10°cft ) (20432) (30862) (60294) rease 1.2
. 3
Dredging 1g n? 1,188 1,248 2436 Rate of inc-
(IO.cft) (41949) (44068) (86017) rease 10/7
. 3 2 | '
Placing mat lé) m 108 112 220
(10°s£t) (1163) (1,206) (2369)
Misce]laneous 1.8 1.s. l.s
Dike profection works
Sodd ing 1g3n? 80 . 80 160
(10°sft) (861) (861) (1,722)
3 2 .
Crown pavement 10°m 35 35 70
3
(10°sft) (377) (377) (754)
Misce]lﬁﬁeous‘ l.s 1.8 l.s

Dhaleswarti

new channel

Works Unit - Dhaleswari new channel
Sheet pile driving
and drawing works
Driving  m 3,000
(ft) (9.843)
_ Drgwfng . - m 3.000
(ft) (9.843)
Miscellanecous l1.s.
Dredging works _
Dredging 10°aP 6600
(10 eft) (233.051)
Miscellaneoﬁs 1.s.
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Fig. 10-1

Execution Schedule of River Control
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Mar,

Apr.
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{(Working Days)

28 29

29

26

28

27

25
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Ist.year (RIght 6.B,}

Prepaoratory work

5pron work

Embaonkment work

Dike protection work

2nd. year (Right G.B)

Preparatory work

Apron work'

3rd.year {Left G.B.)

Preporatory work

Apran work

Embankment work

Dlke protection work

ath. year (Left G.B.)

Preparatory work

Apron  work

{D. New channe]|)

Preparatory work

Sheet plle
driving work

Dredging work

5th. year (D.New chonnel}

Preparatory work

Dradging work

6th. year (D.New channel}

Preparatory work

Dredging work

Sheet plle

driving work
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Fig. 10-4 Schematic View of Banking Work

(1) Sheet pile driving

7/ TR, 7 7 N

Dredged sand Polyethylene mat

Sheet pile

(2) Banking againist the back of sheet pile walls
E }Ear?h rmoving

[1

l®]
E
re! TR NIANGRNS G.L.

35Mb

(3) Dredging, banking and drying—up

777 LS

TSR

(4) Sheet pile drawing

T TT 77777

NN AR

(5) Polyethylene mat and filling—up chips
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LMERE LA DY, REOBTRRBIL 7+ b —F —THILRET 2, CORET
Horn, KB, FEERRUARELEEL TL000PSEBRBERA Lo T
Eoiiihid Fig 1 0'—5%7%3‘5‘:?91*%?&@%%@&&&, _R@&kb‘caﬁao
| 4000PS 5 4 ¥ 14 ¥ 7 BEEM |
200-PS T s —HHB
15 Kw iRBIHLIT ( Biik ) 1
20tonZ R =5 ~2 v —x
125KVA £ > v v BB
T16tonﬁﬂg7wr—+ﬁ-
4.2.2. AL B
Fig,1 0—3256bhb%%IT, guide bankEHHEBRRcliftt  bXFOEHH D
bho BEOER cliff OFEMBHORBTH SO0 mBELEEZLLNLOTI1ET apron
PAWERTEEC LS, ABHOBFT 1 BABM T cliff AHBIET2BFHE 2
WHOLHEITEE, LA oTapron ORALRBEOBENE BRI B &, B
BOTHEMHTHCE, HMADKTLE I 5% COBBI LD, 2EMTRERI
BB LER LA, RO 1 FEBHFERETMETORIRUA LG AERBE R 4T A &,
LHEMHROESEHTL, BOE2EBRERIL D, |
Fig.1 0 — 6t guide bankxgofc&®1$ﬁﬁa%@¥ﬁﬁﬁé, 1T T guide
bank@aprongﬁwaﬁenﬁ—fﬁ'ﬁ%&—cﬁb%o E1IBABRETOS mELCK o &
DRt THAME L LT, TOH Capron BAREEET 5o UHH 0 wron FEE
LhOosmB At IHAEMETFL RERA apron;ttrcﬂﬁi, T LT apron T.
Hafiltdo ZOHLVapronZ THRAMEB L T2 L3, apron FICE D4 LA
DchiptH o ZOWRTRERIET CLICL D apron £ AIEOEIICAHR T 20
AR, AHEBT, FPS2A—v A TREL, BAYT 52 2 TEEL, A
NTHHET Do HBROCDORERKBANK L2 BIBER*®4 Om, 1 71 —7%
2 0ABR, ELTLO /M=KD EOHECARRCERS 25 LT > HER
HROEHP Lo AL L 9 tBOAA Y F— ¥ ~F ANRBEOME & LCHES 2,
BELOADOEELZBBEROL L b TH 5,
B #I SmMERNIIZ Z—vaa
O 32tmAYSbSe s
# He AM, 19 tF2A4TPF—v—
4.3. Cross dike
Cross dike DL DWWt Vel MHERIFICEM T %,
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Fig. 10-5  Flow of Construction Works of Guide Banks
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Fig. . 10-6 Construction Roods

Construction Road Schelton
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Filling-up chips

—178~—



Cross damo ARk, 3 2tEFL£ 7L+ 5 y‘i TJ‘EAEEHT&%Z:O oA guide
“bank TETAVAF ¥ 7} 55 22MAL, BERAN TH 90 Bl OTMEMAHE
BERMLAET, BRATErHN D, THHEE Vol 1| OB EH OHE TR~ Do #H
TICRBEAZERE, KO b Td 5o |
B OB SHAERRE P2 s—vaa
Mo 32tBEAYIVEVT 42
B A A B
4.4.2. Dhaleswari H K _

Dhaleswar | kB OBBE, guide—bank THICHEM LARER %A\ THF %o
Fig 9 -2WFET LD, EEGSmOoFRABEAETNOoFECLEE YREL, 2F
Mo\ IHE 0%, BT 2, #Lild, BET 52970000 OEMEICHET 2, Wit
A% LORETHEOMMMAL LTRMT 2o HETICR, &EEAL, <
oHFtRERE, FAEEIEEGLIIOLL, BT V- -@HEWBRLL T, <
LA TE, COTHELELAETESRRIL, Kot b Tdib,

4000PSH7 4 — ¥ M TREM (HFLERE6000m)
200P8 T ¥ —s% =
15 kwiRBHATIT (HLEK) B
ZOt}Efi—ﬂv—V
125KVA x> o v BEM
16t @7+ ¥ —¥—
| 32tHEAYTF T2
4.5. $%@%$m
WA RBEREE Fig 10 — 2 CRTWITHERCAENTA, ARGEFCHREL
to%%%Tune1o—2MﬁTo

Table 1 0 —'_2 Ma jor Equipment for Construction Works
o Specificatidn MNumber of Fgquipment
Equipnent
_ Capacity Rated H.P. Weight{t) Requirement Purchase
Tractor shovel | S 325ps 299 5 6
Dump truek 32t 427ps 261 17 19
Tire dozer 19t 200ps 189 5 6
Bul.l dOZer(for_ swamp) 16t  140ps 16.2 8 9
Vibro .pile driver 15kw | - 19kw 1.1 . 68 7_3
Crawler crame 20t . 98ps 265 68 73
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Specification - Number of Ehuiﬁnent

Equipment- - -
Capacity - Rated H.P. Weight(t) TRequirement Purchase
Sheet pile 1=5m b=0333m(1235t) 0074 5550m 6000m
Engine dynamo 125kvA . 160kw 31 18 20
Diesel! pump dredger 4000PS 4000P8 ‘ 1 1
Anchor barge 15t 200P3 1 1
Pipe 1=5m D=710m (1000sets) 6000m 6000m
Floater 1=45m D=1300z (268 sets) 1210m  1210m
Joint 1=1.5m (266 sets) 400m 400m
Macadam roiler 10-12¢ éSkw Y | 15 16
Asphalt sprayer 2001 4PS 02 6- 7
Tamper 60Kg aps 008 5 6
Spare parts and others | l.13. 1.8

5 B

FTEREMOLEF Y Fig.l 0 -3 -+ HIIITEHBERREN-, THE, EELU’E’EVCﬁﬁ
L7c B#M% Table 1 0 3K UF10—4KmETs chboFERKE, guide bank THT
R LAH, Dhaleswari FABRITHECHEAILLILEFEIEG TR TWLE,

6. HEHE

REHBERURBMHTBEOAME, Figl 0 - 20RIW/ITHARKHE,, THE,
ARGEBCHAEL o MM, RBRUHBEORRKHEART FHKFRT & Apvendix C
OHELT, ZOPREIMBRAHNBEL, 3N TWWE\, Appendix C O&8t % Table

10—~5mEdo

Table 1 0 — 5 Daily Maximum Number of Labor at Work Sites
128 24FH 34EH 448 548 64ER
BN EE 2,09 0A 150A 2090A 300A 120A 120A

E o O b ) 2,215

7. BIIISERCLERL EBER

2,205 2,210 2,210 0 .0

AEROBUFEMCRBREB e+, ETFRBCIHEFF S (o TAAH BB

W, EEBEFERO L, THEEFE guide bank T3 % 1 Dhal eswar i HkE TH#%
FRT 5RO OTH Bo ' :
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Table 10-3 Materials Required for River Construction Works (1)

Guide banks

Materials Unit Right G.B. Lefr G.B. Total
Apron works
Stone 10> o 1,400 1,406 2,806
Light oil k1l 1,345 1,368 2,713
Miscellaneous 1l.s. 1l.s. 1.s.
Embankment works
Log o’ 1,073 1,100 2,173
Polyethylene mat 103 2 119 123 242
Light oil kl 734 734 1,468
Heavy oil k1 1,680 1,764 3,444
Miscellaneous 1.s. l.s, 1.s.
Dike protection works
Sodding 10° m? 88 88 176
Ballast (chip) 103 m3 30 30 60
Asphalt emulsion k1 305 305 610
Light oil kl 81 81 162
Miscellaneaus l.s. l.s. l.s.
Dhaleswari new Channel
Materials Unit Quantity
Sheet pile dfiving work
Light oil kl L4
Miscellaneous 1l.s.
Dredging
Light oil kl 298
Heavy oil k1l 9,341
Log m3 396
Miscellaneous . . 1l.s.
Sheet pile drawing work
| Light oil K1 34

Miscellaneous
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Table 10— 10 CRFTEBAOME, FOBMBKKI EFERLEEL T hema,
CIF@EMkERDR, ChCENMARERE M L TRBEMME L L,
cﬂ&®ﬁkﬁ%ﬁmow1m %ﬁﬁﬁwmlénac&&ﬁﬁéLfﬁm%ﬁbta
Lia#dio T, ThOOBEMCEEAR, T ﬁﬁaihfhtho
8.2 WIHEAIER
Table 10— 7 QBEfizAWTH EF2TENRE Table 1 0~8KET,
Table 10— 8k, Dhaleswari ™%zt o/cd O cross dam KWHELZTHE
RO cross dikelBEA2THREESTA Tz v, chbOTHEE, BREEBM
(Vol. ) ® Aproach [0THEXEHLA TS, Table 1 0— 94k, Table
1 0—8OTHBD S LOFBROARERFo X, Table 10~1 08, BEBAREDON
REmL, A Table 1 0—1 1M EOARRETR T, |
Table 1 0—12—1, Table 1 0—12—2#, guide banks, Dhaleswari
new channel OTH®E%, Fig. 1 0-20TRHECET W TEENCEHE L EEF

THEARRER T,
83 #HEE

FlfEa e+ 8RR E LT, £HEBEER L guide banks, Dhaleswari new
channel ORFHEBRAVBEFTEERAZLONL, ChbOMIGROBERI,
‘Project £ HBHXOHRFREO—HWLrHUT 20T h, HIHEFKOIrOHFRL L THT
HLERBELETHE Ve Lik#ioT, Vol. I HELHAERCRETMOE, iXET
project SEOEHBO—B|E L TR LD Do |
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Table 10-7 U

nit Price

1. Wages.
Labor $/day Tk /day
Skilled labor .
Operator 1 (Crawler crane) 66.5 45
Operator 2 66.5 28
Assistant operator Ll 8
{Crawler crane)} )
Driver 60.8 28
High class crew 110
Crew 81.8
Special skilled labor 70.2
Skilled labor 62.7 23
Foreman 66.5 45
Unskilled labor 17
2. Materials
] Transpor- At site
Ttem Unit FOB ration Tk
' Tk
Stone and chip 100 cft #20.15 (Tk 262) 208 470
Light eil 1G *0.2815(Tk 3.66) 0.80 4.46
Lublicants IG *3.255 (Tk 42.31) 1.93 44 .24
Heavy oil 16 %0.2892(Tk 3.76) - 0.88 4 .64
Polyethylene mat m2 2.967
Asphalt emulsion k1 *#115.4 (Tk 1500) 194 1694
Log cft 920
Sod 100 £t 8
Note:; 1IG = Imperial gallon
*=CIF
3. Land acéuisition 1 acre Tk 12,000

—1.86—



Table 10-8 Consfruction Costs of Guide—banks and New Channel

: . . Costs
_ Works : Unit Quantity Local Foreign Total
103Tk 1033 1031k
(1) Right guide-bank
Apron 103m3 1,400 118,450 11,933 273,579
' (103cft) (49,435)
Embankment 1033 831 4,756 14,345 191,241
" (103ceft) (29,343) ‘
Dike protection 103m?  Sodding 80(861) 3,985 254 7,287
(109cft) Pavement 35(377)
Miscellaneous 6,357 1,315 23,452
Subtotal 133,548 27,847 495,559
(2) Left guide-bank
Apron 103m3 1,406 119,140 11,947 274,451
o (103cft) (49,647)
Embankment 10%3m3 874 4,867 14,366 191,625
(103cft) (30,862)
Dike protection 103m?  Sodding 80(861) 3,985 255 7,300
Pavement 35(377)
Miscellaneous ' ' 6,397 1,319 23,544
Subﬁotal 134,389 27,887 496,920
(3) Dhaleswari new channel
Sheet pile m 3,000 17 572 7,453
(ft) (9,843)
Dredging 163m3 6,600 3,697 4,325 59,922
(L03cft) (233,051)
" Miscellaneous 186 245 3,371
Subtotal 3,900 5,142 70,746
Total (1)4-(2)+(3) 271,837 60,876 1,063,225
{4) Equipment _ 1,807 16,216 212,615
Total (l)+(2)+(3)+(4) 273,644 77,092 1,275,840
(5) Land acquisition
Right guide-bank acre 157 1,883 1,883
Left guide-bank acre 151 1,812 1,812
Dhaleswari new  acre 900 10,799 10,799
channel
Subtotal 14,494 14,494
Grand total 288,138 77,092 1,290,334
1$ = 13 Tk
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Table 10-9 Labor Cost

Work Description Person No. Amount
orks
. _ {(m.d) (103)
Right guide-bank -
Apron Skilled 29,620 Tk 1,210
: " Unskilled 877,500 Tk 14,930
Foreign - 29,620 $ 1,946
_ Subtotal 936,740 Tk 41,430
Embankment Skilled 28,700 Tk 670
Unskilled 680 Tk 10
Foreign 210,690 $ 14,430
. Subtotal 240,070 Tk 188,270
Dike protection Skilled 35,990 Tk 940
Unskilled 45,980 Tk 780
" Foreign - $ -
Subtotal . 81,970 Tk 1,720
Total Skilled 94,310 Tk 2,820
Unskilled 924,160 Tk 15,720
Foreign 240,310 3 16,376
Total 1,258,780 Tk 231,420
Left guide-bank
Apron - Skilled 30,090 Tk 1,230
Unskilled 891,540 Tk 15,170
Foreign - 30,090 $ - 1,977
Subrotal 951,720 Tk 42,090
Embankment Skilled 28,700 Tk 670
Unskilled 710 Tk 10
Foreign 210,690 3 14,420
Subtotal 240,100 Tk 188,270
Dike protection Silied 35,990 Tk 930
Ungkilled 45,980 Tk 780
Foreign - $ -
Subtotal 81,970 Tk 1,720
Total Skilled 94,780 Tk 2,830
Unskilled . 938,230 Tk 15,960
Foreign 240,780 $ 16,406
Total 1,273,790 Tk 232,070
Dhaleswari new channel o
Sheet pile Skilled - Tk -
Unskilled - Tk -
Foreign 8,700 $ 595
Subtotal 8,700 Tk 7,730
Dredging Skilled 25,020 Tk 600
Unskilled - Tk -
Foreign 51,180 $ © 3,895
Subtotal 76,200 Tk 51,230
Total Skilled 25,020 Tk 600
Unskilled - Tk -
Foreign - 59,880 $ - 4,490
Total 84,900 Tk ~ 58,970
Grand total Skilled 214,110 Tk 6,250
‘Unskilled 1,862,390 Tk 31,680
Foreign 504,970 $ 37,272

Grand total 2,617,470 Tk 522,470

Including miscellaneous work (5%)
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Table 10-10 Cost of Equipment

Costs
Equipment Quantity Unit price F.C. D.C.
_ _ ($) (103¢$) (103Tk)
Tractor shovel (5 m?) 6 167,800 1,007 -
Dump truck (32t) | - 19 135,800 2,756 -
Tire dozer (19t) -6 66,000 396 -
Bull dozer (16t, swamp) 9 63,390 571 . -
Vibro pile driver (15 kw) 73 8,645 631 -
Crawler crane (20t) 73 59,660 4,355 7 -
Sheet pile (1=5m, b=0.333m) 1,355t 267 356 -
Engine dynamo (125kvA) o 120 20,000 400 -
Diesel Pump dredger (4,000P35) : 1 accounted in construction base works
Anchor barge (15t) 1 -do-
Dredging pipe (4710mm, 5m) 500sets 808 404 -
Floater (¢1,300mm, 4.5m) 134sets 3,630 486 - -
Joint (1-1.5m, rubber) 500sets 1,400 186 -
Macadam roller {10-12t) ‘ 16 - 20,700 331 -
Asphalt sprayer (200'1) _ 7 1,220 9 -
Tamper {60kg) 6 495 3 -
Spare parts and others (30% above) ' 3,568 -
Total amount in FOB price 15,459 ‘ -
Total amount in CIF price 16,216 1,807

Notes: These equipments are used for the guide-bank works and some of
them are applied for the Dhaleswari new channel works.
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Table 10-11 Cost of Materials

Quantity - Cost
Ttem D.C. F.C. Remarks
Unit Quantity = (103Tk) (103%)

GUIDE BANK WORKS

Domestic materials

Log - m? 2,173 6,902 -
Sod h ©103m? 176 150 -
Miscellaneous - 1l.s. 1 353 -
Total 7,405 -
Foreign materials
Stone 103m3 2,806 206,090 19,969
Ballast (chip) " 60 4,410 427
Light oil Kl 4,341 764 269
Heavy oil " 3,444 665 219
Lubricants l.s. . 1 153 54
Asphalt emulsion K1 610 118 70
Polyethylene mat 103m2 - 242 - 718 FOB
Miscellaneous 1l.s. 1 10,522 1,080
Subtotal of CIF : 222,722 22,052
Subtotal of FOB - 752
CIF cost for above 480 900
Total - 223,202 22,952
Grand Total - 230,607 22,952

DHALESWARI NEW CHANNEL WORKS

Domestic materials

Log m3 .396 1,258 -
Miscellaneous 1.s. 1 63 -
Total 1,321 -
Foreign materials
Light oil K1 378 66 23
Heavy oil " 9,341 1,805 594
Lubricants l.s . 13 >
Miscellaneous S- 1 95 30
Total 1,979 652
Grand Total 3,300 652
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Appendix B Equipment Schedule

Works: Guide bank

Year

Item Unit ooh 7¢h 8th 9th 10th 1lth 12th 13th rotad

EQUIPMENT (FOREIGN)

Tractorshovel (5m3) | nos 6 6 6 6
Dump truck (32t) " 19 19 19 19
Tire-dozer (19t) - " 6 6 6 6
Bull-dozer(swamp,,l6t) " 9 9
Vibro-pile driver(15Kw) " 73 73
Crawyler crane (20t) " 73 73
Sheet pile (5mx0.333m) t 1,355 - 1,355
Engine dynameo (125KW) nos 20 20
Diezel pump dredger " 1 1
(4,000PS)

Anchor barge (15t) " 1 1
Dredging pipe n 1,000 1,000

{97 10mmx5m)
Flooter (41, 300mmx4 . 5m) v 268 268
Joint (rubber, 1.5m) " 266 266
Macadam roller (iOt)- " 16 16
Asphalt sprayer(200 1) "
Tamper (60Kg) " 6

Works: Dhaleswari mnew channel

Year

Ltem Unit it 7th 8th 9th 10th 1lth 12th 13th ~orel

EQUIPMENT (FOREIGN)

Dump truck (32t) ' nos 2 2
Bull~dozér(swamp.,16t) " 5 5 5
Vibro-pile driver (15KW) " 3 3
Crawler crane (20t) " 3 2 ©3
Engine dynamo (léSKW) " 3 2
Diezel pump dredger " 1 1 1
(4,000PS)
Anchor. barge " 1 1 1
Dredging pipe " 1,000 1,000 1,000
(¢710mmx5m)
Floater (¢310mmxh . 5m) " 268 268 268
Joint (rubber, 1.5m) ~ " 266 266 266
Sheet pile(5mx0.333m) o . 1,355 1,355 1,355

= (3) -
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APPENDIX D

BIBLIOGRAPHY AND DATA

All bibliography and data collected in Bangladesh and in Japan and .
used in the present study are listed in this appendix. For the con-
venience of reference, they have been calssified into the categories
shown below. '

WL : Data on water level.
DIS : Data on discharge.
RF : Data on rainfall.

FLD : Data on flocod.

SED Data on sediment.

BR : Data on boring test.
RC

SVY : Data om surveying.

Data on river course.

..

TOP : Topographic map.
PHT : Photograph.

Cs : Data on construction cost.
PJT : Report on project concerning the Jamuna River.
GN : Data on general description of the Jamuna River.

ADM : Data on administration.
CF : Data on consulting firm.

MET : Data om meteordlogy.

CON : Data on construction works.
GB : General bibliography.

JB : Report on the Jamuna Bridge.
GE ¢ Report on geography.

GM : Report on Geomorphology.
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Seri. Kind

No. of Data Bibliography or Data Data Sources
1 WL BWDB WATER SUPPLY PAPER - 168 Surface Water
Gauge Readings of Brahmaputra-Jamuna Hydrology
River at Sirajganj, 1945 - 56 Directorate, BWDB
2 WL,DIS  BWDB WATER SUPPLY PAPER - 2

Gauge & Discharge Observations for "

Ganges River at Hardinge Bridge,
Paksey, 1933 - 58

3 WL,DIS BWDB WATER SUPPLY PAPER - 18 -
Gauge & Discharge Records for B-J River "
at Bahadurabad, 1948 -~ 538

4 WL BWDB WATER SUPPLY PAPER - 53
Gauge Readings of B-J River at Chilmaril, "
1957 - 58

5 - WL BWDB WATER SUPPLY PAPER - 55
Gauge Readings of B-J River at Chilmari, "
1957 - 58

6 WL BWDB WATER SUPPLY PAPER - 142
Gauge Readings of B-J River at Sirajganj, "
1957 - 58

7 WL,DIS BWDBE WATER SUPPLY PAPER - 102

Gauge & Discharge Observations of B-J
River, 1959 - 61

8 WL,DIS  BWDB WATER SUPPLY PAPER - 194 _
Gauge Readings & Discharge Observations "
of Ganges River, 1959 - 61

9 WL,DIS BWDB WATER SUPPLY PAPER - 192
Gauge Readings & Discharge Observations
of B-J River, 1962

65

10 WL HYDROLOGICAL YEAR BOOK, 1964 -

Vol II : Water Levels ‘ "
11 DIS HYDROLOGICAL YEAR BOOK, 1964 — 65 .

Vol III : Discharge o "
12 WL HYDROLOGICAL YEAR BOOK, 1965 - 66

Vol II : Water levels : "
13 DIS HYDROLOGICAL YEAR BOQK, 1965 - 86 Surface Water,

Vol III : Discharge BWDB
14 WL HYDROLOGICAL YEAR BOOK, 1966 - 67

Vol II : Water Levels "
15 DIs HYDROLOGICAL YEAR BOOK, 1966 - 67

Vol IIT : Discharge "
16 WL HYDROLOGICAL YEAR BOOK, 1968 - 69

Vol II, Part-A : Water Levels "

-—'(6)”-



Seri. Kind .

No. of Data Bibliography or Data Data Source
17~ 'DIs HYDROLOGICAL YEAR BOOK, 1968 - 69 Surface Water,
3 - Vol III : Discharge BWDB '

18 ADM Organization Chart of BWDB and River River Morphology,
Morphology, Research and Training Research and
Training, BWDB
19 GN REPORT ON STUDY OF BANK MOVEMENT OF
RIVER BRAHMAPUTRA by IECO, 1964 "
20 FLD BWDB WATER SUPPLY PAPER - 7 Surface Water,
Technical Report on Flood in East Hydrology, BWDB
Pakistan, 1960
21 ¥LD BWDB WATER SUPPLY PAPER - 223
' Annual Report on Flood in Bangladesh "
for 1964
22 FLD BWDB WATER SUPPLY FPAPER - 251
‘ Annual Report on Flood in East "
Pakistan for 1965
23 FLD BWDB WATER SUPPLY PAPER ~ 272
Annual Report on Flood in East "
Pakistan for 1966
24 FLD BWDB WATER SUPPLY PAPER - 308
Annual Report on Flood in East "
Pakistant for 1967
25 . FLD BWDB WATER SUPPLY PAPER - 355
Annual Report on Flood in Bangladesh "
for 1970
26 FLD BWDE WATER SUPPLY PAPER - 357
Annual Report on Flood in Bangladesh "
for 1971 o
27 WL, DIS BWDB WATER SUPPLY PAPER - 318 Surface Water,
’ Water Level & Discharge Observation BWDB
Records of Ganges River, Jan. 1963 -
Mar. 1965 ‘
28 SED FAO-SF SECOND HYDROLOGICAL SURVEY
' IN BANGLADESH : Sediment Investigation, "
1966 & 1967 -
29 SED BWDB WATER SUPPLY PAPER - 359
Sediment Investigations in Main Rivers "
~ of Bangladesh, 1968 & 1969
30 Omitted
31 GN REPORT ON HYDROLOGY OF BANGLADESH River Morphology,
By J. TH. THIJSSE, 1964 BWDB
32 PJT DESIGN REPORT ON BANK PROTECTION Western Zone,

STRUCTURE FOR THE PROTECTION

OF SERAJGANJ TOWN FROM EROSION BY THE
RIVER JAMUNA by Engineering
Consultants, Inc. 1970

- (D -
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Seri. Kind _ :
No. of Data Bibliography or Data Data Source

33 PJT,C$ Serajganj Town Protection Project ' Western Zone,
°Plan : scale 16" =1 mile BWDB

oWeekly progress report for the
- week ending, 17 Aug. 1973

34 GN WATER RESOURGES DEVELOPMENT AND FLOOD Planning, BWDB
CONTROL IN BANGLADESH
35 PJT BRAHMAPUTRA LEFT EMBANKMENT
: by International Engineering Co. Inc., "
1965
36 PJT BRAHMAPUTRA FLOOD EMBANKMENT PROJECT:_

Feasibility Report, Phulechari to
Sirajganj; by International Engineering
Co. Ltd., 1962 :

37 PJT BRAHMAPUTRA FLOOD EMBANKMENT PROJECT: "
Definite Report by International
Engineering Co., Ltd.
38 PJT BRAHMAPUTRA BARRACE; Studies "
39 PFT FEASIBILITY REPORT FOR THE PROTECTION
' OF CHANDPUR TOWN: Vel. I Summary, - "

Conclusion and Recommendations by
Prokaushali Sangsad Limited

40 SED MATERIAL TESTING REPORT: Report No. River Morphology,
SED ~ 60, 1969 BWDB

41 SED SEDIMENT TESTING REPORT: Report No.
SED - 68, 1970 : "

42 SED SEDIMENT PROBLEM STUDY: Note on

Computation of Sediment Discharge
and Bed-load, 1972

43 DIS Discharge Observation by Rivet Morphology:
Discharge Explanatory Notes
Chilmari : 1965/66 — 1972/73 (1971/72;
: no data)
Sirajganj: 1965/66 - 1972/73 : "
Nagarbari: 1965/66 - 1971/72 :
Kalikapur: 1968/69 - 1972/73 . :
Haripur : 1968/69 - 1972/73 (1971/72;

_ no data) .
Jamalpur : 1968/69 - 1972/73 (1971/72;
no data)
44 SED Data on Sediment Discharge for 1970/71

at Nagarbari and Kalikapur

45 WL Monthly Maximum Water Level of Regular
~Gages and Valley Gauges Since 1965

._.(8)_



Seri.  Kind

No. of Data Bibliography or Data Data Source
46 RC . . Cross Section of the Brahmaputra River River Morphology,
Within the Extent from Aricha to BWDB
Bahadurabad for the Period from 1965
to 1973
47 RF HYDROLOGICAL YEAR BOOK, 1964 - 65 Surface Water,
Vol I: Rainfall & Evaporation BWDB
48 RF HYDROLOGICAL YEAR BOOK, 1965 - 66
_ - Vol I: Rainfall & Evaporation "
49 RF HYDROLOGICAL YEAR BOOK, 1966 - 67
- Vol I: Rainfall & Evaporation : "
50 RF HYDROLOGICAL YEAR BOOK, 1967 — 68
Vol I: Rainfall & Evaporation "
51 RF HYDROLOGICAL YEAR BOOK, 1968 - 69
Vol 1: Rainfall & Evaporation "
52 RF - HYDROLOGICAL YEAR BOOK, 1969 - 70
- Vol I: Rainfall & Evaporation "
53 TOP Irrigation Maps; scale = 1 : 40,000 River Morphology,
No.79(E/9), 79(E/3), 78(H/9) BWDB
- 78(H/16); 78(G/9) - 78{(G/16)
54 WL,DIS Stage Discharge Relation of River
Brahmaputra; ' "

Sirajganj : 1967/68, 1966/67
Chilmari : 1967/68

55 WL Water Level Record of Regular and
Valley Gauges for the Period from
Apr. 1970 to Mar. 1971

56 BR Exploratory Drilling Logs; East West Ground Water,
~Intercomnector Froject BWDB

57 BR Exploratory Drilling Togs; 1000 Tube
Well Project "

58 CS STATISTICAL DIGEST OF BANGLADESH Bureau of
No.7 : 1870 - 71 Statistics

Bangladesh
59 cs Revised Estimates of Gross Domestic

Product of Bangladesh for 1960/70 and "
1972/73, Apr. 1973

60 cs Price Index for 1972/73;
‘ °*Wholesale Prices of Agricultural Products
in Bangladesh Including Detail prices of
Some Selected Items
°Cost of 1iving : Dacca Middle Class
© oConsumer Price Index for Industrial
Workers at Narayanganj '
°Wholesale Prices of Industrial Products
of Some Selected Items

"

- (9) -



Seri. Kind

No. of Data Bibliography or Data Data Source

61 ADM MANIFESTO OF BANGLADESH AWAMI LEAGUE  AWAMI LEAGUE
_ ' - K IWATA

62 ~ RC Sounding Maps; scale 1 : 25,000

Nagarbari to Mirkutia via Char Pechokhole
Sohagpur to Sirajganj.Ghat, Sirajganj

63 HoG Data on Hardinge Bridge
Typical Cross Section of Left Guide Bank
Protection Works at Right Bank
Left Guide Bank Showing Progress in Different Years
Plan Showing Successive Alignment in Damukdia &
Right Guide Bank in Connection with Closure of Gap

64 HDG Hardlnge Bridge Section Taken at Center Line;
from Jan. to Jun., 1968 .
from Jul. to Dec., 1968
from Jan. to Jun., 1969
from Jan. to Jun., 1970
from Jul. to Dec., 1970

65 DIS,HDG Discharge Measurements at the River
' Gauges at Hardinge Bridge from the
Year 1968 to 1970

66 HDG HISTORY OF THE HARDINCE RRIDGE up to 1941
67 HDG RIVER TRAINING AND CONTROL by Francis J. E. Spring
68 FLD BWDB WATER SUPPLY PAFER - 67 . Surface Water,
Flood Report of East Pakistan, 1961 BWDB
69 LD BWDB WATER SUPPLY PAPER - 119
Annual Report on Flood in Bangladesh "
for 1962
70 FLD BWDB WATER SUPPLY PAPER - 182
Annual Report on Flood in Bangladesh "
for 1963 _
71 FLD BWDE WATER SUPPLY PAPER - 330
Annual Report on Flood in East Pakistan "
for 1968
72 FLD BWDB WATER SUPPLY FAPER - 357
Annual EBeport on Flood in Bangladesh "
for 1971 . '
73 WL HYDROLOGICAL YEAR BOOK, 1967-68
Vol II : Water Level K "
74 RF - Daily RAINFALL QF EAST PAKISTAN
Jan. to Dec., 1960 . "
75 RF BWDB WATER SUPPLY PAPER - 170

Daily Rainfall of East Pakistan "
Jan. to Dec., 1961

- (10) -



Seri. -

. No.

Kind
of Data

Bibliography or Data

Data Source

76
77
78
79
30

81

82
83

84
85

86

87

88

89

RF

RF

GN

RPL

-GN

CS

BPJT,CS

GN

PJT

PJT

BWDB WATER SUPPLY PAPER - 227
Daily Rainfall of East Pakistan
Jan. to Dec., 1962

BWDB WATER SUPPLY PAPER - 226
Daily Rainfall of East Pakistan
Jan. to Dec., 1962

Line Diagram Showing Important River
System in Bangladesh

Monthly Max & Min Water Level;
Supplemental Data on Water Level of
the Brahmaputra-Jamuna River and
Ganges River

FEASIBILITY REPORT FOR THE PROTECTICN OF

CHANDPUR TOWN;
Vol 11 Economic Investlgatlon &
Urban Planning

FEASIBILITY REPCRT FOR THE PROTECTION OF

CHANDPUR TOWN;
Vol III Engineering Aspects &
Legislation

RESUME AND DESIGN -
Drawings for Chandpur Town
Protection, lst Phase

RIVER AND FLOOD PROBLEMS OF BANGLADESH
AND THEIR SOLUTIONS

HYDROLOGICAL YEAR BOOK, 1969 - 70
Vol ITI Part - A : Water Level
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Materials and Wages

FEASIBILITY REPORT FOR THE PROTECTION
ON CHANDPUR TOWN;
Vol IV Financial Con51derat10n &
Project Evaluatlon

MASTER PLAN:
Vol II by IECO

REPORT FOR PRELIMINARY ENGINEERING
SURVEY AND CONSTRUCTION ESTIMATE FOR

" ISHURDI-PABNA-NAGARBARI ' RATLWAY
PROJECT, 1963

REPORT, FOR PRELIMINARY ENGINEERING
SURVEY  AND- CONSTRUCTION ESTIMATE FOR
DACCA-TUNGI~-ARICHA RAILWAY PROJECT
]963
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Surface Water,
BWDB

Planning, BWDB

Ministry of Flood
Control and Water
Resources

Surface Water,
BWDB

Western Zone,
BWDB

Planning, BWDB

River Morphology,
BWDB

Railway, MOC
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90 WL Water Level Records of All Regular River Morphology,
Gauges within the Extent from Aricha BWDB
to Bahadurabad for the Period from
lst Sept. 1973 to 31lst Oct. 1973
91 PHT Aerophotographs Covéringrthe Jamuna Survey of
River for 1952, 1960 and 1970 ~ Bangladesh
71, scale 1 : 50,000 '
92 PHT Aerophotographs Covering the Four
Proposed Sites for 1970 - 71: scale "
nearly 1 : 10,000 :
93 TOP Topographic Maps Covering the Jamuna Survey of
River; scale 1:250,000, 1 : 50,000 Bangladesh
94 TOP Topographic Maps Covering the Whole _
Country; scale 1:230,000, 1 : 50,000 "
95 PHT Photographs of Right & Left Bank along River Study Team
the Jamuna River Taken from Helicopter
at 1,000 m in altitude _
96 BR SOIL TESTING REPORT OF BRIDGE OVER RIVER Hydraulic Research
BRAHMAPUTRA & JAMUNA, Miranpur Laboratory
(Bogra) Hole No.G4
97 SVY Geodesic Triangulation Station Survey of
Bangladesh
98 GN SEMINAR ON FLOCOD CONTROL AND WATER Ministry of
RESOURCES DEVELOPMENT IN BANGLADESH, Flood Control
Aug. 1972 : and Water
. Resources
99 PJT DACCA SOUTH-WEST PROJECT : Feasibility
Report Vol. IV Hydrology and River
Hydraulics by ECI-ACE, Aug. 1970
100 MET Data on Meteorology for the Period from Meteorological and
1960 to 1972 at Rangpur, Bogra, and Geophysical
Sirajganj and Faridpur ' Center in Chittagong
101 GN Extract from SOME ASPECTS OF SEDIMEN- Ground Water,
TOLOGY AND GEOLOGY OF BENGAL BASIN Hydrology, BWDB
WITH SPECTIAL REFERENCE TQ THE
BRAHMAPUTRA BASIN
102 GN Extract from RIVER OF THE BENGAL DELATA,
by S. C. Majumder, 1941 "
103 GN,PJT Extract from RIVER MECHANICS AND MORPHOLOGY,
DACCA SOUTH-~WEST PROJECT BANGLADESH, n
Reported by D. B. Simon & Others
104 PJT PRELIMINARY DESIGN REPORT:. EAST-WEST

INTERCONNECTOR PROJECT, Vol. IT plates,

Acres International Ltd. Consulting
Engineers (PAX) Ltd.
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105 Br Well Record Card; Kuchma X-1, Bogra X-1, Ground Water

Hazipur HX-1 Hydrology, BWDB

106 ADM PORT OF CHITTAGONG (Booklet), Chittagong Port

year bock of information, 1972-73 Trust

107 cs Rental Rates of Schedule of Equipment MEQ, BWDB

MEC, BWDB
108 CON A SHORT NOTE ON DREDGING TN BANGLADESH, Dredger
' submitted by Adal Chief Engineer Organization
Services, BWDB BWDB
109 cs BASIC DATA AND IDEAS ABOUT FUTURE _ Chittagong
DEVELOPMENT, Chittagon Steel Mill Ltd. Steel Mill Ltd.
110 5C PRICE LIST, Chittagong Steel Mill Ltd. - "
111 Cs GENERAL ABSTRACT OF BUDGET OF Brahmaputra
SIRAJGANJ TOWN PROTECTION SCHEME Survey Division
UNDER BORGA W.D. CIRCLE FOR THE BYWDB
. YEAR 1973-74 '
112 ~ CON NOTE ON EXPERIMENTS WITH MODELS OF BRB
FALLING APRONS, Oct. 1935, Irrigation
Research Division

113 GN FLOOD CONTROL PLAN FOR EAST PAKISTAN, First Stage, East
Pakistan Water and Power Development Authority, Oct.,
1964 . _ _

114 GB Gerald Lacey: STABLE CHANNELS IN ALLUVIUM, Proc. I.C.E.
Vol. 229, 1929-30. '

115 GB C.C. Inglis: THE RELATIONSHIP BETWEEN MEANDERING BELTS,
DISTANCE BETWEEN MEANDERS ON AXIS OF STREAM, WIDTH OF
DISCHARGE OF RIVERS IN FLOOD PLAINS AND INCISED RIVERS;
Government of India, Central Board of Irrigation and
Power, Annual Report, 1938~1939, New Delhi.

116 JB BRAHMAPUTRA (JAMUNA) RIVER CROSSING FEASIBILITY STUDY,
Stage One; Freeman, Fox and Partners; Roads and High-
ways Directorate, Government of East Pakistan.

117 JB _ PREFEASIBILITY STUDY REPORT ON JAMUNA RIVER BRIDGE
PROJECT IN BANGLADESH, March 1973, Overseas Technical

_ Cooperation Agency, Japan (in Japanese).

118 GB Sir'Robeft Richard Gales: THE PRINCIPLES OF RIVER
TRAINING FOR RATLWAY BRIDGES, AND THEIR APPLICATION TO
THE CASE OF HARDINGE BRIDGE CVER THE LOWER GANGES AT

_ SARA; Jour. Inst. C.E., 1938,

119 " GB Formulas on Hydraulics, published by the Japan Society
of Civil Engineers, 1971. _

120 GB Bertram Lionel Harvey: THE RESTORATION OF THE

BREACHES IN THE RIGHT GUIDE BANK OF THE HARDINGE BRIDGE;

Jour. Inst. C.E., Vol.4, 1936-37.
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Abdul Latif: INVESTIGATION.QF BRAHMAPUTRA RIVER; Proc.
A.5.C.E., Sept., 1969.

FLOOD CONTROL PLAN OF EAST PAKISTAN; Water and Power Deve—
lopment Authority, Sept., 1968,

Emmett M. Laursen: SCOUR AT BRIDGE CROSSINGS, Trans.
A.5.C.E., Vol. 127 1962, Part I.

Akihiko Tsuchlya. SCOUR AROUND PIER; Brldge and
Foundation, Vol. 4, Jan., 1970 (in Japanese).

G. Suga and K. Ishizaki: Local Scour in River; Civil
Engineering Data, Sept., 1967, Vol. 9, No. 9, Public
Works Research Instltute Ministry of Construction, Japan
(in Japanese).

Tetsuo Kunihiro: PRELIMINARY STUDY ON THE JAMUNA RIVER
CROSSING BRIDGE PROJECT, CIVIL Engineering Data, Jun.,
1973, Vol. 15, No. 6, Public Works Research Institute,
Ministry of Construction, Japan (in Japanese).

Kiyoshi Sato: DAMAGES DUE TO CYCLONE IN BANGLADESH, Proc.
J.5.C.E., Vol. 56, No. 4, April 1971 (in Japanese).

' Sir Robert Richard Gales: THE HARDINGE BRIDGE OVER THE

LOWER GANGES AT $SARA, Proc. Inst. C.E., Vol 205, 1917-18.

Katsuyoshi Ishizaki and Katsuichi Honma. STUDY ON SCOUR
AT PIERS, Annual Report of the Public Works Research
Institute, Ministry of Construction, Japan, 1968 (in
Japanese) . : '

5.V. Isbashi: CONSTRUCTION OF DAMS BY DEPOSITING ROCK IN
RUNNING WATER, Second Congress on Large Dams (1936)

Hideo Kikkawa: SOME CONSIDERATIONS ON SUSPENDED LOAD
Report of the Public Works Research Institute, Ministry of
Construction, Japan, 1952 .(in Japanese).

Seiichi Sato: ON THE DESIGN OF RIVER CHANNELS, Journal
of Japanese Society of Civil Engineers, Vol, 42, No. 4,
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H.N.C. Breusers: SCOUR AROUND DRILLING PLATFORMS,
Bulletin, Hydraulic Research 1964 and 1965, International
Association for Hydraulic Research, Vol. 19, P. 276.

J. Larras: MAXIMUM DEPTH OF EROQSION IN SHIFTING BEDS
AROUND RIVER PIERS, Annales des pots et chausses, Vol. 133,
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H.W. Shen, V. R. Schneider and 5. Karakl LOCAL SCOUR
AROUND BRIDGE PIERS, Journal of the Hydraulic Division,
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J.P. Morgan and W.C. McIntire: QUARTERNARY GEOLOGY OF THE
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Geological Society of America, 70, 1959,

Centre for Urban Studies: Bangladesﬁ Geographical'Acéounf;

- (14) -



138

139

140

L3L

142

143

GM

GE

GM

GM

GM

Cs
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1971.
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