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BIWTA Bangladesh Inland Water Transport Authority

cub. metres
DC

DIN

D.L.
EIRR
E.S.A.
F/C

f.c.

Fig., Figs.
GDP
GNP
GVW

. h b

H-Q diagram
HVE
H.W.L.

‘ B-C benefit minus cost
B.R.R.L.- Bangladesh Road Research Laboratory
BWDB - Bangladesh Water Development Board
B/C . benefit cost ratio
BS British Standards
°C degree celsius
CBR California Bearing Ratio
CcC cement concrete
cc cubic centimeira(s)
CDST customs duty and sales taxes
CIF : cost with insurance and freight
CKD “completely knocked down
cm centimetre(s)
cm?® ~ square centimetre(s)

cubic metre(s)

Deputy Commissioner

Deutsche Industrie Normen
Datum Line

economic internal rate of return
equivalent standard axles
Foreign Currency

factor cost

Figure, Figures

gross domestic product

gross national product

gross vehicle weight

hour(s}

water level-dischérge diagram
heavy vehicle equivalent

high water level
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ha. hectare(s)

TABSE International Association for Bridge and
Structural Engineering :

LD.A. International Development Association

108 International Organisation for Standardisation

IRC Indian Road Congress

IS Indian Standards

JICA Japan International Cooperation Agency

JIS Japanese Industrial Standards

ke kitogramme(s)

km kilometre(s)

km? square kilometre(s)

kg/cm? kilogramme(s) per square centimetre

km/h kilometres per hour

kg/m? kilogramme(s) pér square metre

L litre(s)

L/C local currency

LDC least developed country

L.PD. Land Programming Division

L.W.L. low water level

m metre(s)

max. maximum

min. minutes, minimum

m.p.h. mile(s) per hour.

mfs metre(s) per second

m? square metre(s)

m? cubic meire(s)

m? /s cubic metre(s) per second

mm millimetre(s)

MOC Ministry of Commu.nication

M.S.L. mean sea level

NK Nippon Keei Co.,, Ltd.
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- NNP ~ net national product

. O—D ' origin and destination
pC prestressed concrete
Pl Pacific Consultants International

PR | ply rating
PWD Public Work Department
PCE S - passenger car equivalent
(r) . provisional
RC reiﬁforc_ed concrete
RCD | reverse circulation drill
RHD | ' Roads & Highways Department
R.O.W.  rghtofway
I.OW, .rest of the world
s. second(s)
SCF standard conversion factor

- SpO Sub-divisional Officer
SEYP Second Five Year Plan (1980—1985)
S.HW. _ sténdard high water level
SPT standard penetration test
sg.km . square kilometre(s)
t ton{s)
TIP . Trading & Industrial Policy
Tk. Taka
t/fm?, tons/m? ton(s) per square metre
t-m | ton-metre(s)
UK. United Kingdom
UNO Upazila Nirbahi Officer
USA United States of America
US$ US dollar(s)
VOC - o vehicle operating cost
Yen Japanese Yen
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Table 2—2—-1 Catchmant Area of the Meghria River (Unit: km?)

Outside of Inside of Total
Bangladesh Bangladesh ota
Catchment Area at Bhairab |
Bazar Gauging Site 41,390 21,570 62,960
Others 2,760 4,170 6,930
Catchment Area at Proposed
Bridge Sites 44,150 25,740 69,890

Source: The Study Team
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Table 2—2—2 Discharge from Frequency Analysis {at Bhairab Bazar)

Return Period Discharge Return Period Discharge
- Year - (m3/s) Year (m3/s)
1.01 8,853 30.0 20,786

2.0 13,457 40,0 71,495

5.0 16,210 50,0 22,044

- 10,0 18,033 80.0 23,185
20.0 19,780 100.0 23,740

Source: The Study Team
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Table 2—-2—3  Annual Highest Records Table 2-2-4 H.W.L. Based on
' of Water Leval Probability Analysis
at Meghna Ferry Ghat

Year Water~-level Rett(x;:ain)?.rlod ‘g;;;r?jf;‘;l
o 1.01 4,848
1968 PUD 5.68 m 2.0 5.510
1969 5.63 5.0 5.906
1970 not used i0 6.168
1971 5.75 _ 20 6.420
1972 5.11 30 6.565
1973 _ 5.44 40 6.667
1974 _ 6.19 50 6.746
1975 5.29 80 6.911
1976 5.32 100 6.990
. Source: The Study Team .  Source: The Study Team
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Table 2—2—-5 Annual Lowest Records = Tahle 2—-2—6 L.W.L. Based on
co of Water Lavel at Probability Analysis
Meghna Ferry Ghat
Year Water-level R'et?;:a:{;?md ?;;gr—le;t)a}
- . ! 1.01 1.243
1968 PWD 0.85m : 2.0 0.818
1969 0.84 5.0 . 0.733
1970 0.69 R 1 ¢ R 0.697
1971 0.79 20 0.671
1972 0.73 30 0.658
1973 0.83 - Y 0.650
1974 1.05 50 0.644
1975 0.81 80 0.633
1976 0.78 100 0.628
Source: The Study Team © Bourcet The Study Team
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Cehicd E5<¢, HBHEKLO L 2 OMPOBABNARERT,

Tabile 2-2-7 Undermining Depths Estimated

River Mean Undermining Depth Altitude of
Depth below Water Level Riverbed
' Meghna 12.9 m 18.0 m -11.0 m (PWD)
Meghna~Guuti 9.6 m 13.6 m -6.6 m (PWD)

Scurce: The Study Team

z2—-11



2)

AP 7 =Y — BRI DR MY R

FBMOKBBRCE, A7/F7 =) —Da3 MRBBONET 2 57 0F
HEHPEIAR (Ds) B8 -7, & OO IIOREHAD FHAR Ch )it
9mThHotk, Dssh= 27s&m5@%ENMm@AﬁxbRbﬁ o
BEL b, BAKMOBEMARERD L 5 € RDFo

Ds =2.78x h=278x12m

=3&26m(»2&36mPWD).'

iﬁfﬁﬂffﬁoﬁﬁwkﬁ%¥ﬁ*%&1zﬁ&LtntﬁﬁﬁK%uas
SHO7 =~ ) — RO BEMART 5 THHECH bR 5,

3) FIIR ANREE

(1)

@)

ALFEBRIRHLT
KOAER 2 7 7B THRECIL THREI R L,

THETO 1 73 5 BOBAEBABROMINEHFBAES Y AR D
0T, WRAKGRAEOWE L b & TR o
AT &,

TEto2  ANRAESEIKI Y HERIT B2 L,

IE%®3:%ﬁwﬁhﬁﬁﬁ%oﬁﬁﬁny?uwrﬁﬂlﬁﬁﬁl%
THBETLHZ L,

TEED4 1 7 =) ~0x I SRR v — + 4 v @O AES £ T
LEATHC, TOMBOMKPBACELEERE, 20k
Kk + oz &,

ATF AT A BCONWT

fﬁ*wﬂﬁW%Q%%$%ﬂﬁﬁ}f%ﬁ@iﬁ%&ﬁA?4W@A%
WTHbh, k(Kﬁmﬁﬁﬁ@ﬁ&%h?f%bfh& Lkmo z
OHNFEIRLBLEINZ W,

2-12



g—-2—7 HRIBDHIE© VLR X
1) PemEE S
WKy F 5Ty a TGRS OREE, Laursen AR, Poona 223, Lacy
AR LN 3ARM—BEENIN Tk, Table 2—2-8K3ANDPDL
BEIRABRAEI L RET, CheBRRFCHEMTLCLLETH, Tl
ST Ap. Table 2 — 1 LIGRT L 5, MOBMARIKC & » THERS (5% 3

HE Lk, BREXLCBAEREIL A Z 9B Lavrsen A%, 2 77 74
7 1B Lacy AR THB AN K, EHWAME Fig. 22 -3 IKER L7,

2) RIS
BETHTORTHEERAREIE L ABORBICE W CREHE T
ok, TORPR. S FrETR~2200m, ASF. FaF i BTH-1891
m (Eheh PWD) ORI 2 TORMBHCE  HAERD & ERL & (ap.
Note 4—22M). FTHEKORLK EHMT s, REKREMK

BELERE LA,

Tahle 2-2—8 Scouring Depths

Heghnu Bridgs § Meghna Guintl Byidge
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Rlver Bed
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Fig, 2-2-3 Scouring Levels
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Table 4-5--1 Bearing Capacities of R.C.D, Pile {$ 1,500 mm}

Unit: Tons/Pile

Site ' '
Capacigy Meghna Meghpa-Gumtl
Ultimate 2,200 2,900
Normal
Allowable R 100 900
Seismic 1,100 1,400

Source: ‘The Study Team
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Teble 5—1~1 Materials Required for the Bridges

Materials Quantity for: Quantity for Source
Required Meghna Bridge Meghna~Gumti Br. = Supplied.
Cement 7,700 ton 16,540 ton Chittagong
Sand 4,560 ' 9,660 m° Sylhet
Shingle 7,750 w’ 15,740 w ~do~
Pit sand 4,560 m® 9,660 m’ Sand bar
Crushed stone 7,750 m® 15,740 m? Stones from
Sylhet
*#Plasticiser 20.4 ton 42,7 ton Iméqrted
TORES TEEL 2,040 ton 3,680 ton Chittagong
#Deformed bar 840 ton 1,480 toh' Imported
*#High tensile bar 420 ton 760 ton Imported
& accessories
#ligh tensile wire 9 ton - Imported
& accessories
#Fabricated steel & 106 tom 1060 ton Imported
cast iron
Shaped steels 6,910 ton 10,810 ton Imported
* Imported material
Source: The Study Team
Tabla 5-1—2 Test Result of Cement
Source Mortar Gompregsive Remarks
Cubes Strength
Chittagong 3 days 208.1 kg/cm® '30;°C
7 days 257 .0 kg/cm® 30 °C
Chhatak ' 7 days 328.4 kglem® 27 °C
28 days 426,46 kg/em® 27 °C
Source: Chhatak Cement Co., Ltd.
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. Table 5-1-3 Test Result of Quality of Crushed Stone -

Compfession strength 833 kg/cm? 2" x 2" x 2" size
Unit weight 1.71 t/m3

Specific-'gravity 2.74

Abl-:'asion- value 2,6%

Source: The Engineers Ltd.
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Table 5—-1—4 Permissible Stress of TORSTEEL

Test Permissible Stress
Tension, D $20 mm and below 2,300 kg/cm?
Over D $20 ma | 2,100 kgfcm?
Shear ' 1,750 kg/cm?
Compression _ 1,750 kg/cm2
Bond 40% more than plain bar

Source: Booklet of TORSTEEL
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_Table 5—2—1 Materials Reguired for the Approach Roads

Materials Quantity for Quantity for Source
Required _ Meghna's Meghna-Gumti's Supplied
Sandy soil (m3) 460,000 480,000 Sand bars or
River beds
" sand {(m3) - 4,110 3,340 Sylhet
Pea gravel (m3) © 5,050 - 3,990 Sylhet
Shingle (m3) 1,610 1,100 Sylhet
Pit sand (m3) 1,250 1,080 Sand bars or
| . River beds
Asphalt (ton) 340 370 Chittagong
Filler cement (ton) 140 150 Chittagong
Turf grass (m2)’ 81,000 44,600 Near Site

Source: The Study Team
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Table 5-3-~1  Averaga Quantity per St for Ferry Facilities

Work .Itéms _ Mgghna Ferty Meghna-Gumti Ferry

AR per one set per one set
S.a'nd--fillin.g' for access. 6,600 m3 6,030 m3
Pavement of access 1,330 n2 1,250 mZ
Concrete blocks in slope 5,420 w2 5,670 m2
Wooden pile ¢ 100 mm 2,000 m 1,920 m .
fConcrete'pavément for jetty 540 m2 645 m2
Steel sheet pile 2,400 1,800 m
‘Anchor block _ 4 sets 4 sets

Source:; The Study Team
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-Table 5—3—2 Test Raesult for Typical Bricks

. . . . Water

| VBrlcks Unit Weight Crushing Strength Absorption
'P.J. Brick 1,311 kg/m3 245.0 kg/cm? 12,79%
st Class Brick 1,148 kg/m3 181.0 kg/cm2 14.00%

Source: Road Research Laboratory, Dhaka,. RHD.
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Table 6-1-2 Geometric Dasign Standards by Road Classification

Road Classification National|Regional jUpazila Rural
, Highway |Highway [ Road Road
Ruling 
plain design speed 80 65 50 30
Terrain :
Minimum
. : ' 65 50 40 25
Design design speed
Speed
Ruling
(km/hr, ) . _ 65 0 2
Rolling design speed . 30 4 >
Terrain | ..,
: Minimum :
design speed 50 40 35 20
Ruling
Plgin minimom 230 55 90 40
Minimum Terrain :
Horizontal Absolute 155 90 60 30
minimum
Curve
Radii .
(m) : Bulog 155 90 60 30
Rolling | -
Terrain
Absolute p
mind mam 90 60 45 25
Min. grade chahge (%)
not requiring a 0.6 0.3 1,0 2.0
Yertical vertical curve
Curves Mindmum length of 50 40 30 10
vertical curve (m)
Supé:elgvation Rate, Min. (%) 6 ) 6 4
Cross Fall of Carriageway (%) . 2.0 2.5 3.0 4.0
Passing Sight Distance, Min. (m) 470 340 235 120
Stopping Sight Distance, Min. (m) 120 90 60 30

Source:

Roads & Highways Department
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