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AP.2-2

AP. TABLE 2-4 HONTHLY MAXTMUM WIND SPEED (IN KNOIS)
AT DHAKA

o on | . |7EB |MAR |APR | May | Juw |Jun fAvc | SEP [oCT POV |DEG | AVE
(]

1953 g | 14) 24 53] 60} 35 | 11f 19} 257 15 |13 9 ]23,9
54 g | 13| 20] 18] 60| 16 | 17| 14 | 151 26 |' 5 7 ]18.1
55 w|12z{7elnle | Blwli3l sl 16 {10 7 |29.0
56 12 ST e 1521 51T 26 [ 35116 1 22| 12 1. 9 1 & [.23.9
57 57 | ] wad3s) a3 s0lwjae ] 12]1al7 g l19,6
58 0 14l 16]30| 701 35 1820 18| 12 | 7 | 9264
59 a V161 3s | 22] 87| 18 2215 | 12|19 | 7 | o 226
60 10 | 16) 26160} 40 19)25)18 ) 16) 28 | 9 | 7 |22.8
61 3T 39 52 60 | 351 18| 16 | 16 | 14 |10 | 1a | 24.1
62 16 | 17| 48] 52] 43| 1911914 | 351 9110 113 |24.4
63 2 | wlzslasl ao | 36 {2af20 | 220~ |t~ 1= |«
64 a | s5{sol 4| es ] r0)1al1a| 25|25 |13 q |32.7
65 o] ol3af3f7a) 2sf1a)1a.) 13| 9 |40 |13 |25.4
66 a-| 91 14{28{30f 3af13l10] 10|35 5 l16.0
67 2| ol i) sofl i)l ale |'5 lse
68 g gl s2 1520 65 [-30 )35 t3 ) is)13 ] s | 5 j27.6
CY i7 g1 301 171 31 131 T B {7113 4§35 1.5 [13.1
7a 15 | 281 60 |'6s5) 4a ) 20 {28} 18 | 24 | 90 laa ] 10 {36.5
71 13l -t-1s0}2stzsl20f 132 {20 {~ -
72 12 | 2235 leal a5 | 29 {4226 | 20 {18 f15 10 [27.8
73 g |ea|2ofe0| a0 | 13fw| al ol alfizs |25 |21
74 6 5135 155] m sjiofbie ) imlsis s |is.6
75 T TS TS W | B 3 21 5] 5 1= ==
76 | sl l4) 7] a2)13j1e]1alis |5 ] 5 {203
77 20 | 0|3 tsols2lazlwslz2af{zls|s 9 {24.1
78 s3] sa|ss{ a5 | saj12)13 | 1913l g |23.1
74 al 2s|e6s)] 40§ 25 )12} 25 9 |13 13 | 5 {211
8a. s Las )]sz 748 95 1 38 a8 |1s g lis |5 5 {31.0
81 15 {13l 19)1af1al 201313t 13|l afa |a [17.2
82 10 9j 13319} 19| 13 |181]1g al g ls 9 |12.7

Source : Bangladesh Meteorological l}epa;unénc | _
1 KSOT = 1,852 Kmfﬂt
100 ENOTS = 51,4 m’/sgc.




AP, TABLE 2-5

MONTHLY MAXIMUM WIND SPEED (IN KNOTS)

AT COMILLA

Mon

JaN | FEB

AR

AP.2-3

Yon APR | MAY! JUN| JUL{ AUG| SEP (OCT | NOV | DEC | AVE
1951 a1 201 16 122 | 161 18 120§ 181 o8l 36 Vo Los | 249
52 12 16| 18 {20 1 18 | 18 § 18 { 16 { 10 { ag | 09. | 06 14.2
53 0s Yoo | 10 Joa | 12 Lo § aa | 05 ] @a . a5 {02 | 02 7.5
54 95 | 05 | 091 13 ] 09 ( 14 | 09 | 13 {09 | a7 105 | @ )
55 02 703 | 34 135 | 10 } 12 | 14-] 12 |09 | 07 | o5 | 02 8.8
56 - ool e e e oo a1 |35 | o8 | a2 {oa |02 -
57 05 {08 { 09 24 | 24 1 10 | 10 | 16 | 1a | 02 } 02 | 02 10.2
58 03 |03 [ 07 117 | 21 L 17 [ 12 |69 {05 1 35 100 103 | 102
- oo L 12.{ 09 boz | 26 ) 12 | 14 | o9 | 09 [ 05 | oo | os 8.2
60 06 1 11 } 09 |15 i5 ) 19 | 25 19 19. | 35 j o9 | 09 15.9
61 09. {19 { 10 113 | 19 ] 19 | 19 | 19 {33 {09 Jov oo | 1404
&2 59 1 09 1 13 113 12 1 13 1 13 1 13 | 19 1 08 105 1 00 | 113
&3 0g. |. 09 . 13 1% 19 119 [ 13 19 | 13 § 31 ].0o5 00 14,1
64 os 113 Joe |13 fos L1313 b 13 | 13 {13 |os {05 | 103
65 o loos os 11a |31 {19 [oa | og {os | as los a9 | 104
66 Toz {07 | o7 113 | 05 | 09 [ 13 | 13 109 | 15 103 | 02 8.5
67 1~ los {09 i3 1213 1as $13 {13113 13 los |os -
68 09 Joz | 13 Ji33 ta3 [ 19 113 | 13 $ 09 {25 {oo | 09 11.5
69 Jos los | o9 19 |ostea jos } - } o9 Jos joo |oo -
70 05 109 | = 1~ = | 13 105 1069 [[09 |30 119 [ - -
71 - los Jos |- jos b i3 )~ 11310 Joo |13 |- -
72 - ] - l22 136 |25 |25 | oa 20 |09 |15 loo |10 -
73 10 {13 Jas I35 20 015 11z | 1§13 112 Jaa 25 | 167
74 05 |07 | 15 |25 | 35 |40 | 15 120 [ 15 | o7 |15 |07 | 17.2
75 fis tas |15 |30 |25 25 | - eo | 12 |30 Jo2 |05 -
76 - e 25 118 } 18 j20 } 38 § 35 | y2 jio |10 -
77 _ 07 {09 | o7 |oo 112§ oa 135 |16 {210 j12 Joo |a2 10.7
73 07 112 Loz Lz b 13 Jos Lar 1as | za |13 tos o7 | 118
79 05 | 13 ] 10 118 | 2L | 12 115 | 13 | 9 | 13 103 ] 02 | 1L2
80 Joz . jas 112 [22 125 ). 1a |18 | 16 1 09 |13 los {os | 13.4
81 - |- V- {15 tao |15 £ 15 L35 | 18- 10 (o9 jo4 |35 -
82 04 Jor Jas f20 15 L o9 tas {18 | 35 |12 jor ] os 12.1
Spufce H Ba.nglad.esh Heteoroidgical Deparitmant
' : 1 KNOT = 1.852 km/Hc
100 KNOTS = 51.4 m/Sec




AP, TABLE 2-6

RECORD OF CYCLONIC STORMS WHICH AFFECTED VICINITY

ESTURARY AND BRIDGE. SITES

'Néture of the

OF MEGHNA'

Appfoxiﬁaté_.'

Date of ALe :
Occurrance Affected Area Phenomena Logs/Damages
May 16-19, East Meghna esturary Cyclonilc storm Damage report not avail-
Oct, 21-24, near 91 east of Barisal able '
both 1958 and Noakhali also West
Meghna esturary
Oct, 9-10, Eastern Meghna Severe cyclonic  Caused considerable:
1260 estuary storm 125 miles  damage to Char Jabbar,
per hour, maxi- Char - Amina, Chat Bhati,
mum storm wave Ramgati, Hatya and
10 fr, Noakhali, 3,000 people
reported killed,
May 9, West Meghna estuary, Severe cyclonic - Rail track between
1961 Comilla and Dhaka storm speed 90~ Noakhall and Harina-
92 miles and rayanpur damaged.Heavy
wave 8-10 ft, loss of life in Char
Allanda. L
May 11-12, Barisal,Faridpur, Most severe cycl- Total loss of 1life 19,270.
1965 Khulna, Jessore, onic storm, max- In Barisal 14,193 people
Chittagong, Sylhet imum speed at were killed.
and Noakhali Dhaka 100 miles
per hour, with
storm wave 12 ft,
Nov.12-13, Meghna estuary Most severe cycl- The entirve belt from
1970 onic storm acco-  Khulna to Chittagong
mpanied by mod- and offshore islands
erate severe experiericed hurricane
storm surge,Naval winds for about 9 hours
ship at Chitta- accompanied by storm
gong reported surge of moderate to
speed 138 miles severe intensity which
per hour, caused widespread
damage to crop and
properties, Ionumerable
human 1ives estimated
to be about 200,000
were lost., A great -
number of animals were
also killed,
Source :; The 1982 Statistical Yearbook of Bangladesh

AP, 2-4
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Ref:
Max. wind speed > 40 knots
. T .

Lknat = 1.852 V..

N : 1968 — {982 °
s Dhaka
¥ Comilla
i
801 {1973, Feb:
B0, ABr.) )
(1970:7pr.) )
85 Yy A T TH _ &8\ Nay)

2 50 60 7
A 2; 3 E .
{rapra, A
119%8, sbr.)
953
; (1980, 1980,y )}

Source: Bangladesh Meteorological Depariment

AP.FIG. 2-1 PAST MAXIMUM WIND STEEDS AND DIRECT_IONS'
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Legend

&1 BHAIRA:B BAZAR

®2 MEGHNA FERRY

, *3 DAUDKANDI
‘h;rzgﬁfﬁ“““jﬁiﬂLﬁh‘g_MEGHNA.R BRAHMAPUTRA| GANGES. R. -
Total stream length .(kml 880 2800 2560
Stream length in Bangladeshikm) 560 275 400
Catchmenl arsa wen| 77000 580 000 900000
Culchm_ani areq in Bongladesh{km?) 46 506 31 Q00 39000
Maximum experiencad discharge 19 500 70000 85000
Minimum expsrienced -disdn(ﬁ;kﬁ:n 370 3300 i 200

o | {e/s)
‘Annue} mean discharge (m%/s] 3500 {2 900 11700

{1:8800 1:16 Q00 {20000

Water surfacs sio;io

Sourcet

~ ISLAM KHAN, 1977

AP. FIG, 2-2  RIVER SYSTEM ARQUND THE MEGHNA RIVER AND GENERAL

Report "Flood Control in Bangladesh" by DR. MD SAYEEDUL

FEATURE OF THE MAIN RIVERS IN BANGLADESH
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AP.FIG. 2-7 {g) RESULT OF SOUNDING INVESTIGATIONS DURING RAINY SEASON
MEASURED AT BHAIRAB BAZAR BRIDGE IN 1884 JULY

2 ]
V.| ___-JJ_ -]
10 S
20}
oy : ' RIVER BED. N DRY SEASON
a0l RIVER BED I RAINY SEASON
_ Vaiociiy
506 LEGEND i )
Depth below water surfoce —= | Water surface and River bed in Rainy saason. Mh; Y’hcw d‘“"b:‘,%
in Meter e " in dry season, Velacity distribulion &
| © Measurement point Tk
 AP.PIG. 2-7 (D) PROFILE OF DRY SEASON IN 1984 APRIL. AND RA‘NY SEASON

IN 1984 JULY (At Bhairab Bazar)

Source: The Study Team
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e 1952
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| tegend

1914 ~ 1926

1983.2

*. = * Section point

Source:

1973

Landsat maps in
, 78 and 83
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AP, FIG. 28 RIVER COURSE SHIFTING OF MEGHNA RIVER

" (FOR THE PAST 7 DECADES)
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) e ‘ffy.
roposed site
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eghne Bri

| Froposed site of .
!}1eghno Gumti Bridge

FROM 1978 TO 1983 Scale : | / 143,000
, : { Approximate)

Source: Landsat mpas



Variation of River Width, {m)
increasing decrgosing —-

§ 8

River Width {m)

8

g 8

Q

g

20

®

@

A

@

[Stable Portion of Rive

rwidth |

Kila gt

B L At o

| e
- “ &w/ «‘{ y \b‘
0 5 10 15 20 25
Section No.

Note: * The portion denoted by * is not preferable because it is far from
the proposed bridge site.

Source: Landsat maps in 1973, 78 and 83.

AF. FIG, 2-11 VARIATIONS OF MEGHNA RIVER WIDTH
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! Catchment Area of
62,960 km®

MOUTH CF THE GANGES

» Border 1ine'
BAY OF BENGAL

. Not 4o scale-

Source: The Study Team

N o
AP FIG. 2-13 CATCHMENT AREA OF THE MEGHNA RIVER
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AP, TABLE 2-8 RAINFALL-RUNOFF RELATION
{at Bhairab Bazar)

Rainfall Intensity  Inflow from Qut Runeff Volume Total
for Return Period: side of Bangla- by Unit-Hy- Discﬁarge
100 year desh : drograph : ‘
Unit mm/hr n>/s . ml/s . m’/s
1974, 4 (1) 0.697 336 182 518
(2) 0.795 672 71y 0 1,383
(3) 0.403 1,637 - 1,588 - 3,225
5 (1) 1.206 2,031 2,755 - 4,786
(2) 0.812 1,960 3,141 5,101
(3) 0.278 2,225 3,118 5,343
6 (1} 1.115 C 1,167 3,262 4,429
(2) 1.052 4,853 2,102 6,955
(3) 1.286 3,582 2,588 6,170
7 (1) 2.153 7,458 4,433 11,891
(2) 1.462 9,464 5,285 14,749
(3) 1.873 _ 8,769 ' 7;962 16,731
8 (1) - 0.703 11,951 9,189 . = 21,140
(2) 0.521 8,303 7,715 . 16,018
(3) 1.253 4,616 7,031 11,645
9 (1) 0.612 5,810 4,979 10,789
(2} 0.880 6,076 4,067 10,143
(3) 0.496 6,503 5,104 11,607
10 (1) 0.700 4,538 5,400 9,938
{2) 0.148 4,399 7,267 . 11,666
(3) 0.885 2,567 6,383 8,950
11 (1) Q 2,703 6,719 9,422
(2) 0 1,137 6,094 7,231
(3) 0.097 614 4,150 - . . 4,794
12 (1) 0 - 2,763 -
(2) o - - 667
(3) 0 - 798

Source: The Study Team

AP, TABLE 2-9 MAXIMUOM DAILY DISCHARGE
(at Bhairab Bazar)

Year Discharge
1964 12,300 m3/s

65 12,080

66 14,400

67 12,700

68 13,300

69 11,500

70 16,400

71 -

72 11,500

73 12,400

74 19,500

75 12,700

76 16,700

Source: The Study Team

AP .2-20
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AP. TABLE 2-10 (a)

DISCHARGE DISTRIBUTION IN CASE OF FWD = 6.99 m

Proposed Meghna Bridge

Proposed Meghn&—Gumtl
Bridge

Water Level
{PWD)

at Py
at Pyoo

6.99 m
6.41 m

Meghna Ferry:

Saitnal H

6-99 m
6.41 m

Daudkandi:

Saitnal :

Distance between Py_1 & Py o
Hydraulic Gradient: 1
Hydrvaulic Roughness: n¥
Hydraulic Mean Depth: R=A/W
V= 1/n x R2/3x1%
Discharge: § =Ax YV
Discharge Distribution (%)

Velocity:

Approximately 15,000 m

1/25,424
0.02

10,656m2/825m = 12.92m
1.73 m/s

10, 656x1.73=18,435m"/s
54.1 %

Approximately 13,000 m
1/22,034
0.02
11,230m2/1,340m=:8}38m
1.39 m/s
11,230x1.39=15,610m%/s
45.9 %

TABLE 2-10 (b)

DISCHARGE DISTRIBUTION IN CASE

OF PYWD =

6 60 m¥%

Proposed Meghna Bridge

'Proposed MeghnawGumtl

Bridge
Water Level at Py Meghna Perry: 6.60 m Davdkandi: 6.60 m
P : :
(P¥D) at Pyoo Saitnal 6.41 m Saitnal : 6.4l m

Distance between Py 3 & Py o
Hydraulic Gradient: I
Hydraulic Roughness: n
Hydraulic Mean Depth: R=A/W
V-=-1/nx R2/3xT7
=AxV

Veloéity:
Discharge: @
Discharge Distribution (%)

Approximately 15,000 m
1/78,947
0.02
10,326m?/825m = 12.52m
0.959 m/s
10,326x0.959=9,903m3/s
54.8 %

Approximately 13,000 m
1/68,421
0.02
10,694m2/1,340m:=7.98m
0.763 m/s
10, 694x0.763=8,160m3/s
45.2 % '

Source: The Study Team

Note:

¥ Coefficient of roughness 0.02 was same, as a result; with that of the

JAMUNA RIVER BRIDGE CONSTRUCTIQON FROJECT FEASIBILITY STUDY REPORT
LOT IT. RIVER CONTROL. AUGUST 1976 (JICA)

%¥¥ The value of 6.60 m is the water level at Meghna-Gumti River, with =~
the return period of 100 years, which is analyzed based on the exist-
ing water level records at Daudkandi.
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AP. TABLE 2-11 COMPARISON OF THE SCOURING LEVELS
CALCULATED BY DIFFERENT FORMULAS

Calculated Values

Proposers Type of Equation Meghna Meghan-Gumti Notes
Bridge Bridae
2/0=0,8 x ho/D ho:Water Dépth _ ho:18m
Andru D :Width of Piers 0<ho/D<1.5%
Tarapore Z/D = 1.35 3.4 3.4 (ho/D)>1.15
Larras 7=l 42 K-DOJS 4,0 .
Breusers 2=1,4D 3.5 -
Moza and 2/D = .
2.7 1.9
sanchex ho/D (K ~Kz-Up? = 2+00°%/p) '
Neil ‘2/D = K- (ho/D} "2 10,9 10.2
Qureshi 2/D = 1.8 (ho/p) 7" 7> ~ ho/D 2.9 4.0
Z/D = = UO Uo=l.73m/5
Yio/p-1)g dm
Carstens NelaN.-243/4 2,1 2,2
s sl
0.546{ ———2~5 Moo = 2.24
(usz..NSzZ) 52
1
Ng3 = 5 Ng2
Shen Z = 0.0222123'6]{9 y Rp = D":-'o - - U,=1.73cm/S 4
o v =0,0lcm?/s
J tlati D 1.
apan Hatichal 2/0 = 6 2.0 4.0
Railways'
Public Works 2/D - ho/D: Design Curve ho/b £ 3.50
Research Insti- . 3 8
tute, Ministry of 3. -6
Construction
Laursen z/D - ho/Dt Design Curve 11.0 1l0.2
Poona Dg=1.70 D- (g%/ 3/p)0-78 Dg:the depth of
Scour below~
water level
q :unit dis- 4.5 4.1
charge pexr
foot
' 1/3 . .
D'=0,473(Q/f) 0 :maximum discharge
in cusec
£ :5ilt factor
Lacy 1.764m 9.7 12.3
D=2 x &8t m::mean diameter of
sand in mm
D :maximum scouring
depth below HFL
Note: % Equations are not applicable to the proposed bridges and rivers.
Jource: The Study Team
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AP, NOTE 41 _ GEOLOGY AND SOILS OF BANGLADESH
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AP. FIG. 4~1 SOIL TYPES
SOURCE : BANGLADESH IN MAPS

A. FLOODPLAIN:AND PIEDMONT SOIL: -

¥ NQN*-CJ;!\LC_ARE'OU.S ALLUVIUM.. 7. CALCAREQUS DARK GREY AND BROWN
2, CALCAREQUS ALLUVIUM.. - FLOOD PLAIN SOIL.

3. ACID SULPHATE SOILS. "8, GREY PIEDMONT $SOIL.

4. PEAT. 9. GREY FLOOD PLAIN SOIL AND ACID

5, GREY FLOOU PLAIN SOIL. BASIN CLAYS.
6.NON -CALCAREOUS DARK GREY AND 10. BLACTERAI SOIL.
BROWN FLOOD PLAIN SCOILS,
B. HILLSOIL:
.BROWN HILL SOIL.
C. TERRACE AND OLD PIEDMONT SOIL:
12,RED @ROWN TERRACE SOILS, 13. GREY TERRACE SOILS.
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AP, TABLE 4~! GCORRECTED SPT VALUES BY RIVER SITE

MEGHNA RIVER MEGHNA-GUMTT RIVER

e - !
Depth in metres Value of .Corrected SBT .at. Depth in metres Value of Corrected SPT at

below G,L. __Different Bore Holes below in G.L, Different Bore Holes
M1 M2 M3 M4 " M-Gl/A M=-G1M=-G2

0,85 7 5 5 5 0,85 3 3 -2

2.85 10 6 7 5 2,85 8 17 3

4,85 11 10 12 4 4,85 14 22 13

6.85 . 15 10 10 12 6,85 3 24 8

8.85 6 14 11 13 8.85 9 26 7

10.85 10 17 15 15 10,85 .8 35 9

12,85 10 26 48 - 15 12,85 19 38 22

14,85 i6 34 © 50 18 14,85 15 ‘ 21 24

16,85 26 33 49 17 16,85 20 22 22

18,85 .41 16 22 26 18.85 ~19 25 18

20,85 35 10 23 23 20.85 17 27 11

22,85 25 8 9 27 22,85 23 - 33 20

24,85 24 9. 10 42 24,85 .23 36 46

26.85 36 20 8 35 26,85 : 20 - 19

28.85 32 30 7 - 39 28,85 26 - 18

30.85 i2 27 11 29 30.85 30 - 17

32,85 8 8 12 - 35 32,85 39 - 19

34,85 12 25 15 28 34,85 34 - 20

39,85 12 29 23 58 36,85 38 - 24

44,85 25 44 23 82 38,85 27 - 26

49,85 54 38 66 39 40,85 27 - 29

54,85 72 100 75 - 42,85 22 - 30

59,85 68 120 78 - 44,85 . 26 - 33

46,85 27 = © 33

48,85 25 - - 32

50.85 26 - - 34

52,85 26 L= 27

54,85 28 s 25

56,85 28 - 21

58,85 33 - 19

60,85 40 - 23

62,85 35 - 27

64,85 41 - 29

66,85 42 - 30

Source: Soil Investigation Report on 69,85 45 - 33

Meghna, Meghna-Gumti Bridges
Construction Project, 1984
by the Study Team
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AP. NOTE 4-2 CALCULATION OF PILE BEARING CAPACITIES :

BENABEROBBNOL NG EANNBARTO [HBIERGE, VTHEBER] €3
ESnT, BTOL S KA B R,

1. WmRR

WO AADRE R IR

Ra =—Ru =L (ad- A + UBRi- )

where Ra
Ru
qd

2i
fi

n

allowable bearing capacity of a pile (fons)
total uitimate bearing capacity (tons)

ultimate bearing strength {tons/m?), generally 300 tons/m? in case
of a cast-in-situ pile in sandy soils which have SPT values of more

than 30.

considering a 1.5 m diametre pile, an area of pile cross section: (1. 767
m?) '
perimetre of a pite (4.712 m)

layer depth around pile (m)

maximum skin friction around a pile in sandy soil: 0.5 x N tons/m?,
but not exceeding 20 tons/m? for a cast-in-situ pile

corrected SPT value of the stratum

safety factor: 3 for normal coudition and 2 for seismic condition

T NoOBRABCELCE, 22 - HEBKOEROBEIHBH/NAI WD T,

Zho@EE LA

2. A ZFBEORBHIEEN
X OEERFECELTEL R,

a) H—UrZM-2, M- 3» LbOLHEERK (Ap. Fig.4 —3)

b) WD T
ET) 7®:
i E:

4 3.5 m



WO®RT 5 5.0m ( PRDER)
[9) %ﬁ%é{42zom(ﬁmﬁ%)

W M- 7 RREM- 2 0548

w0 () PR 4w SO MnaxcVain ® (coni/a) | (rond)
22 14 | |

27 19 5  Sand 50 - 36 43 20 471
236 28 9 Clayey silt 25 - 9 17 15 636

40 32 4 sand 45 - 40 42 20 377
48 40 &  Sand 39 - 9 24 12 452
~50 42 2 Sand 42 - 42  20 188
~55 47 5 Sand 60 - 60 20 471

UL%;+£f = 2,595 tons

Ru = qd-A + UZQi-fi = 530 + 2,595 = 3,125 tons

Raof (1) Normal: —;—-Ru

Seismic: ——;» Ru

1,040 tons

1,562 tons




{2) K- > Z7HRMM-3OBE

PWD (m) gz;;}‘:g 2 (m) Coigﬁion Nnax™Nmin N (tomi;-/mz) U%imfl;)
22 16
-29 23 7 Sand 3L - 22 26 13 428
-37 31 8 Clayey silt 11~ 7 7 9 - 339
-50 4l 13 sile 27 ~ 11 19 9 551
-51 45 1 silt 30 - 30 15 70 |
-55 49 4  Sand 60 - 60 20 377

Weyef; = 1,765 tons
Ru = gd-A + UZR-fi = 530 + 1,765 = 2,295 tons

Ra of (2) Nonnm:f—%—Ru = 765 tons

1l

LSeﬁnﬁc:——%~Ru 1,147 tons

(1, CLOFHBEHR L v ELMOHEHEL A7 BERRTHMEL L7,

3 AZF - FSAT s BOEBRIEN
ROEHRHFCELTEL bh i,
a) K- »Z/MG—1,/A, MOA-24b0t+HERKN (Ap. Fig. 4—4)

b) A O
mn E:1s5m
L Eis5lanwlLeTn
MoOEE -7 0m (PWDES)

!

¢) WBEX:-190m (PWDES)

i -3 v 7Z7EREMG-1 A0ES

W () porf ot on Mmanain N (ortiny cont)
-19 19.3
~-32,7 33 13.7 Sand 38 - 16 27 13 -339
~60,0 60.3 27.3 Silty sand 30 - 21 25 12 1,543

AP, 4-1Q Ungi=£; = 2,382 tons




Ru = qd-A + USQi-fi = 530 + 2,382 = 2.912 tons
Rkarc;f-(_l)' ' NOnnal:—;’——Ru: 970 tons

Seismic: -—%—'Ru = 1,456 tons

@ K- )y 7RREMG - 2 054

PWD (m) [ORRE 4 (w) comition MmaxVmin B Cori/n)  (tor)
'—19. - 22 _

-23 26 4 Sand 42 - 17 30 15 283
48 5 25 :Silty _ 31 - 17 24 12 B 1,413
=70 '-63 12 sile. - 31 - 17' 26 - 12 678

ULLi*fy = 2,374 tons

Ru = qd-A + UZRi-fi = 530 + 2,374 = 2,904 tons

068 tons

Raof (2) lNormal: -%— Ru

[}

Seismic: "%" Ru 1,452 tons

ULORFRR LY, FEXBHRUTOL S DTS,

A7 F B ATF AT LB
BROBA 700 t 300t
Hh B & L 100 t 1,400t

i BEEHOKH |
EEL S LU L > TERT~EA bR 2 HER b 8L, 27+ EORE RO &
Y Th B,



7 —F v 7 EPREPT HHE

Normal Earthquake Loadings
Conditions: :
Vertical Vertical Borizontal Moment
Forces {t) {(t) () o {t-m)
Live Load 240 - - -
Dead Load of Superst. 2,165 2,165 108 3,995
Dead Load of Pier 1,740 1,740 87 945
Buoyancy -415 -415 - -
Max. 4,145 3,905 195 4,940
Total - : -
Min. 3,730 3,490 195 4,940

FO2o0MmMHC Ly, v-Fr/—HEN4D ADEBMALETH S LHTIN L,

Q) 7 —F v FHRR BT ERNGEER I AR D RN

Exfernal Forces

Vertézal Horizontal Moment

(t) () (tem)
Pile-a  647.3  21.7  143.1
Pile-b 387.8 21.7 143.1
Pile-c 21.7 143.1

Pile Reaction vV = 34901
H= 195t
M = 4941 t.m
o
E; Reaction
e

o

1

&
o~
=
2]
&
[g)

! 36 Pile-b

6473t {HFRBWEN(Ra)=7001

AP, 4-12




b) ﬁﬁnx?f§ﬁ5én&m@1$gpmﬁmﬁ

iR S~ O JER) & SRS )

Mmax = 259.9 t.m

v Nmin = 128.3 +

¢ = 114 kg/cm2 { 120 kg/cm2

s = 2,278 kg/om® ¢ 2,700 kg/cn?

Mmax = 143.1 t.m
Nnin = _128.3 %

& macmend acnd

W MEShABaO 0 (@ crFHAOBAO
' HothiTes—2 >+ H hoMd=s— 21K

WQ??fﬁémﬁémkﬁémﬁﬁﬂ@&mﬂwﬁbt:uwuwb@mﬁMtﬂ%
DS BHL AL 2B, WIFRIFRERNED T TS5 L REEMEL,

RO D D) OFERANEEBEBLPITL2RLIBE0HHE LTOBERRTIESNT
HEIhik,
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CONSTRUCTION MATERIALS OF MEGHNA BRIDGE (1)

AP, TABLE 5-1
Item Materials Quantities
k1 .
Mo Work Item Yolume required required Remarks
402 Site Reclamation 110,000 m3  (L/C=1.35) 457 go0n3
101 Road Filling 229,200 m Sandy Soil ’
102 | Sub-base Course 4,100 m3 Sand 7 2,870m3
R e Pea gravel 2,870m3
— 3 Pea .gravel 920m§
103 Base Course 2,300 m Shingle 1,610m3
: Pit sand 690m
Asphalt Concrete {4,520 ton) Pea gravel 1,260m3
104 Asphalt Surface 2,560 ton  Sand 1,240m§
105 Bridge Surface 810 ton Pit sand 56 0w
600 Traffic Maintenance 1,150 ton  Cement 140 ton
o Asphalt 340 ton
“Concrete Class A {9,650 m3)
108 Box Culvert 707 m3 Cement 3,250 ton
110 Slope Protection 385 m3 Sand 2,230 m3
111 Back Abutment Slab 52 m®>  Pit sand 2,230 m>
112 Drainage, etc. 200 m°>  Shingle 3,790 m>
204 & 302 Footing Concrete 3,010 m3 Crushed stone 3,790 m3
205 #303 pier Concrete =~ 4,300 mg
212 Footpath and Kerb 233_m3 Plasticiser 9.7 ton
301 Precast Conecrete Pile 522_m3
504 Pier Protection 40 m
Concrete, Class X (3,390 m3)
_ : e e 3 Cement 1,320 tgn
201 Reverse Circulation Pile 2,040 my Sand 800 m,
203 Seal Concrete 1,350 m Pit sand - 800 wy
' Shingle 1,190 m,
Crushed stone 1,190 m™
N Plasticiger 3.4 ton
Concrete Class P (7,290 m3)  Cement 2,990 ton
207 PC Box Conctete 7,070 m3 Sand 1,530 m3
304 PC Girder Concrete 220 m3 Pit sand 1,530 m3
' A Shingle 2,770 mg
Crushed stone 2,770 m
. Plasticiser 7.3 ton
Cement 7,700 ton
s Sand 8,670 m3
.BEEEE#E_' , Pea gravel 5,050 m
‘Total of cement & aggregate for . Shingle 9,360 o
Approach Road and Bridge Pit sand 5,810 mg
: . Crushed stone 7,750 m

AP.5-1



AP. TABLE 5-1

PRSP — PE NP RS R LAl

CONSTRUCTION MATERIALS OF MEGHNA BRIDGE (2)

Item _ _ Materials Quantities Remarks
No. ... Work Item Volumes ___ required ___ requived _
TORSTEEL (2040 tom)
108 Box Culvert 78 ton
111 Back Abutment Slab 6 ton
201 Reverse Cilrculation 1100 ton
Pile : : TORSTEEL 2,040 ton
206 TORSTEEL Bar 692 ton Bar
210 Railing 65 ton
212 Footpath & Kerb 12 ton
301 Precast Concrete Pile 83 ton
Deformed Bar (840 ton) .
% . 0
208 Deformed Bar of PC Box 810 ton  befowned 80 ton
305 Deformed Bar of PC Beam 27 ton :
High Tensile Bar
209 PC Cable Stressing 420 ton % High Tensile 420 ton
Bar i
Hi : .
igh Tensile Wire % High Tensile
_ Wire
306 PC Cable Stressing 9 ton 9 ton
Fabricated (106 ton)
Steel Goods
211 Expansion Joint 36 ton % Fabricated 106 ton
213 Centre Hinge 20 ton Steel or
214 Bearing Shoe 2 ton Cast Iron
307 Bearing Shoe 6 ton
109 Guard Rail 42 ton
Shape Steels  (6,910ton)
201 Reverse Circulation ,
Pile 914 ton
202 Excavation in River 2,130 ton
401 Temporary Staging 2,230 ton * Shaped Steels €,910 ton
403 Temporary Quay 920 ton
502 Sheet Piling 490 ton
504 Pier Protection 35 ton
600 Traffic Maintenance 191 ton

: Imported Materilal

Source: The Study Team
AP.5-2



AP, TABLE 5-2

CONSTRUCTION MATERIALS OF

MEGHNA-GUMTI BRIDGE (L)

- ra . g

Trem Work Ttem Volume Materials Quantities Remarks
No. . .. required  required
402 (G) " Site Reclamation 270,000 (L/C = 1,35) 3
101 (6)  Road Filling 85, 700n°  andy soll  480,200m
- o T o T . - 3 -
' 3 Sand 2, 000m
: - . . !
}E?_“_—*_““_ub~base Course 2,850m _ Pea_gravel ““;2’00993 )
3 Pea gravel 630m
103 Base Cou?se 1,560m Shingle 1’100mg
~ i - Pit sand _ATom” . L
. Asphalt Concrete (4,880 ton) Pea gravel l,jﬁOmg
104 (G) Asphalt Surface 2,210 ton  Sand .1,3&0m3
105 Bridge Surface 1,290 ton Pit sand 610m
600 (G) Traffic Maintenance 1,380 ton  Cement 150cton
: Asphalt 370ton
Concrete Class A (9,320 m°) |
108 ~ . Box Culvert 7 280 mg Cement 3,140ton
110 Slope Protection 390 m Sand 2,160m%
111 Back Abutment slab 52 my rit sand 2,160m3
112 (G) Drainage. etc. 120 my Shingle 3,660m3
202 (G)302 Footing Concrete 5,520 mg Crushed 3, 660m
205 (G)303 Pier & Abutment 2,460 m Stone
' " Concrete 3
301 Precast Concrete Plie élO_m3 Plasticiser 9.3 ton
504 Pier Protection . 80m
——— . e O S
Concrete Class X {20,450 m™) _
201 (G) Reverse Circulation 18,270 n Cement 7,950 ton
_ _'_Pile 3 3
203 (G) ‘Seal Concrete 2,180 m Sand 4,790 m
Pit sand 4,790 mg
Shingle 7,180 g
Crushed stone 7,180 m
Plasticiser 20,5 ton
Conecrete Class P Cement 5,3m)tgn
3 Sand 2,710 n
207 (G PC Box Concrete 12,930m Pit sand 2,710 mg
Shingle. 4,900 m,
Crushed stone 4,900 m
Plasticiser 12.9 ton
Remarks : Cement 16, 540to0n
hemarks 3 ’ _ 3
Total Cement & Aggregate Sand 13,000 m
Pea gravel 3,990 n3
for Approach Road and Bridge Shingle 16,840 mg
Pit d Q
Crushed stouefgfgzo m3

AP, 5-3
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CONSTRUCTION MATERIALS OF MEGHNA-GUMTT BRIDGE (2)

AP. TABLE 5-2
Ttem Materials Quantities '
No. __tome TEem (Volune) requived ___ required __ Nonor<

TORSTEEL (3,680 ton) * '

108 Box Culvert 30 ton

111 Back Abutment Slab 6 ton :

201 (G) Reverse Circulation pile 2,750 ton TORSTEEL 3,680 ton-

206 (G) TORSTEEL Bar 700 ton Bar

210 Railing 108 ton

212 Footpath & Kerb 20 ton

301 Precast Concrete Pile 65 ton
Deformed Bar o

208 (G) Deformed Bar of PC Box 1,480 ton * Deformed Bar 1,480 ton
High Tensilée Bar

209 (G) PC Cable Stressing 760 ton * High Tenslle 760 ton

Bar .

Fabricated Steel (100 ton)
Goods

211 Expansion Joint 50 ton o . _

213 Centre Hinge 36 ton * Fabricated 100 ton

214 Bearing Shoe 2 ton - Steel and

109 Guard Rail 12 ton Cast Iron
Shape Steels (10,810 ton)

201 (G) Reverse Circulation Pile 1,950 ton

202 (G) Excavation in River 4,260 ton " :

401 (G} Temporary Staging 3,130 ton Shaped Steels 10,810 ton

403 Temporary Quay 1,230 ton

504 Pier Protection 70 ton

600 (G) Traffiec Maintenance 170 ton

Note : Imported Material

(G): Items for Meghna-Gumti Bridge only
Source: The Study Team
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AP.NOTE 6~1 PCE: PASSENGER CAR EQUIVALENT

Ry Z5F Y ATROL) KEAENOGH R TORERT v 7 KEERBERE AL
AR LALRAUCERERERBRLERL T 5,

Type 6f Vehicles . : : PCE Factor
1. Trucks ' ' 3.0
2. Buses and coaches _ 3.0
3. Oth’er'xﬁedium and heavy commercial vehicles 3.0
4. Cars, jeeps, i)_ick—ups, station wagons,

' mi_crobuses,"e’tc. 10
5. Ligﬁt commercial vehicles _ 1.0
6. Auto-rickshaws 1.0
7. Motoxcfrcles - : : 0.5

" 8. Animal drawn or push carts 30
9. Rickshaws _ 0.5

10. Bicycles : 0.25

Source: Roads & Highways Diepartment
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AP, NOTE 6-2 SEISMIC LOAD
B

FROBHCRRCRR I N 5~ e MRIC L 5BBERIE, 32 L SHRO b 758
®%ﬁ&m%%®ﬂﬁb$%%ﬁ\éémﬁﬁk?%%&%mﬁ%%ﬁmxormbb
ha, ' '

REFEHEEE LTTORROMBIBECEEIN30T, BRCETLHBEOF 2
ABERLBE, TORRMOGDOERHEC Y LSWTHEIR S,

WMEMOLROFHE, MEOREBE (22 =x4), BHRLLYHEHOBH~0
MR OB O, 3 bICHE S X OIRE & 2 G RIBORR K L CHRSY
BErIN b,

 BmEHODERLG, IHESOMEAEREEELT, BEYHKC L > TREILS
VOT, BBRHU 2 BEEH S L CHBRCST 2B OEHHECHELS L0
T 5,

Ny STy ORBERE

Ky 7 SFy 180 THKKRENEL Y, AREEZOTHD, 1918 F0
zuéyﬁWﬁgéiéh5&0&?ﬁwﬂﬁfﬁﬁﬁﬂﬂ<f%%%ﬁ%#%&bk
HERDLH, A¥ 757y  BARCABEER: 2 5 EHBEE 2 VL2024 5, L
HLAEXRE, REEOKEL SHEORBREE, <> 2777y . 0klio1 v FEH
ﬁ@zkaﬁﬁL;t®ﬁﬁkxﬁéﬂﬂﬁﬁﬁi%ﬂy!??vlw%gbfmé
PDENVZ B, '

AYFIF Y TR BRENLCET AEMRZAL T A ABRORRETN, 1979

1Y HER " Ay 737y, ORBBEHBIIAHN EBEHOMERFCHT 6"
ROWTREBEHRR LA, COFGHMICLDE, A FF, 27F 747 FORE

ﬁﬁﬂ%ﬁﬂ%ﬁ&ﬁb.a05®m$EEQRET&gT®%&LTw50

ZOHEE O Appendix 1, 197147 JLD1983EBJETCLAY7 7T
V. ORAL LT OMETRE L2 1 5 OMRERANA, BEN. BESORN
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HEER, Ay 737y . H/E300/ - YERHL TN, Zone 1 HUILSR €& b 2
EEBOS WK, Zone Ik S ERKA ¢ FEOHpRE, Zone lkif?ﬂ@@_
TG TR IEBOR AL LR E LT3 (Ap.Fig. 6 ~ 1 BK) . RHMSEL

Zone | & L O] THLAEEREE (Modificd Mercalli Scale YO N & KW@ D1
BEL. Zoneld CHEEBULELZ WE LT0a, ARESEZone 1, 1, 8
K n+hkEMmEEKo o8, 0,05, 0.0 4 2RBRLTWwh, A 73, £7F -
7oy (BOBREHSE Zone [ KB ED,

B b L 5 < A I O

BER LD~ ABEBOMRARL D, TORFMAL21° —26° 6 HEs8"
—92° slCElE A DMK D 2B M LA p Fig.s — 2R Lk |

AN 2R ORE LA RN, BEL, RE®, A2V I0477 . 74T  BYEE
Mot COBEHS bOEREAETAp. Table 6 — 2 KR LA, BEhS LRETE
fi % OB M A bR, kb, COTablelCHHMEEOMERRICEETO
EBERARINTHELA, 189 TFORMEIBEORDE Lk,

BEOSEL I CRELS COFESE L OB IMEEEHET A END 5, B, L
OBHLEHICTIELTY, I {AHL TV,

REHLSLOEENL 0 0kt BT BACEROMBMNEE L RD ZAXPHEHIN S,
A:403 x 10 0.2621 M (d +30)° 1,208 .

where A = estimated maximum ground acceleratibn in%ofg
M = magnitude of earthquake

d = epiceniral distance in km

FRFROHMBROWCHE IR A M MEF % Ap. Tables — 2 KR L&k, MELD.
186 9FE1 1 0B X019184ETABHOMBOEARLRE, BEAERS %
GEBATHA L, CO2OOMBED W TEMAIICHRE LT : T8 ), RELEC
EBE N,

Lad- THENMORH DA T, BRBBNEECEET 24BN ANWENE B,
%QH\1971%@%V7mw%ykﬂ%@%é}ﬁ=4v¢Awﬁmf14%g&
VO RKA DB IERE SN IR AL S 2 b b, HEH—A L LT OIEECH
FBBHERR L% A7, WEF Ap.Table 6 — 24CH1nT 186 /05 9%g
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Ap.Table -2 Estimation of Ground Accelerations Caused by Past Earthquakes

_Estimated

Date of Occurrence Epicentre Magnitude Epicentral
No. Vear Month bay N(o) E(0) M Distance Accelaration Remarks
d (km) (% g)
1 1869 1 10 24,3 92.2 7.5 178 5.9
2 1897 6 12 8.5 500 3.9 d :Approx.
3 1918 7 8 24.3 91.7 1.6 134 8.4 Estimation
4 1923 9 9 25% 91 7.1 189 4.4
5 1930 7 2 25.8 90.2 7.1 250 3.2 $ix major
: after
shocks of
M 5-6 took-
_ : ) place
6 1932 3 6 25.5 92.5 5 284 0.8
7 n 3 24 25.8 90.2 576 189 2.2
g 3 27 25,5 92.5 " 284 1.5
9 " 11 9 26,5 92.0 " 352 1.0
10 1933 3 6 25.7 90.5 5.8 236 1.6
11 1936 6 18 26.6 90.3 5.6 336 1.2
12 1944 12 24 24,7 92.2 6 201 2,1
13 1945 19 25.1 90.9 6 171 2.5
14 1946 3 16 26.4 92.6 6 368 1.1
15 1949 12 10 26.0 89.0 6 316 1.3
16 1950 12 24 24,4 91,7 6.3 142 3.6
17 1951 4 7 25.8 90.4 6.8 247 2.7
18 1956 6 12 24.8 90.9 6 139 3,1
19 1958 2 9 24.9 90.9 5.0 150 1.6
20 1960 8 21 26.4 88.6 376 0.8
21 1967 9 6 24,1 91.7 5.0 123 1.9
2 u i1 14 26,0 91.5 5.1 101 2.4
23 1968 . 6 12 26,0 91.1 5.5 273 1.1
24 18 26.4 90.6 5.2 312 0.8
25 12 27 24,1 91.6 5.2 114 2.2
26 1969 1 25 22,9 92.3 5.4 186 1.6
27 " 1 25.8 91.8 5.0 273 0.8
28 1970 7 25 25,7 88.5 5.2 321 0.7
29 1971 2 2 23.8 91.8 121 1.9

4.5
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PROPOSED
/1 BRIDGE CENTRE

AP. FIG,6-3 LOCATION OF NAVIGATION {MEGHNA]
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AP. NOTE 7—1 SPAN ARRANGEMENTS SELECTED

Alternatives
: No, of
Span Arrangement Piers
__Towards Dhaka | Towards Comilla

A 40m + SSm + 7 @ 90m + S5m + 2 @ 40m 11
B 40m + 2 @ 45m + 55m + 5 @ 90m + 55m + 2 @ 45m +2 @40m 13
C 40m +4 @45m + 55m + 3 @ 90m + 55m + 4 @ 45m +2 @40m 15
D 40m + 6 @ 45m + 55m + 90m + 55m + 6 @ 45m + 2 @ 40m 17
_E _

Alternative A

Alternative B, C, D:

Alternative E:

30m + 2 @ 40m + 6 @ 120m + 30m 9

Spans in the river have minimum length of 90 m and side spans

near the banks have economical lengths,

To compare the total cost of superstructure and substructure
three kinds of side span arrangement which are all modified

from Alternative A were selected.

To compare the cost between span lengths of 90 m and 120 m
the latter of which is the maxinmum span length of road bridge

in Bangladesh this arrangement was selected.
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AP.TABLE 7-2 COST OF CASE-al PC BOX CAST-IN-SITU

(TK)
S o UNIT |
ITEM | UNIT | QUANTITY ey AMOUNT
A. Superstructure
PC box (C) concrete (P) oM 7,070 4,860 34,360,200
. PC beam concrete (P) oM 220 7,930 1,744,600
Deformed bar = T 837 21,600 18,079,200
PC cable stressing T 429 70,440 10,218,760
Railing - ' IM 1,860 1,290 2,399,400
Footpath & kerb LM 1,860 - 850 1,581,000
Expansion joint ' EACH 13 110,000 1,430,000
Centre hinge "EACH 18 81,650 1,469,700
Bearing shoe ‘ EACH 24 40,750 © 978,000
Indirect cost LS 1 46,130,140
Subtotal - : ' 138,391,000
B. Substructure

RCD pile g1.5 m LM 4,070 14,110 57,427,700
Precast concrete pile LM 2,560 1,980 5,068,800
Excavation in river . CM 10,170 7,100 72,207,000
Seal concrete (X) CM 1,350 1,810 2,443,500
Footing concrete (4) oM 3,010 2,330 7,013,300
Pier concrete (A) CH 4,500 2,890 13,005,000
TORSTEEL bar ' T 692 22,190 15,355,480
Indirect cost LS 1 86,260,220
Subbotal 258,781,000

" Total A. + B. 397,172,000

Source: The Study Team
Note {¢): Cast-in-situ
(8): Segmental
(A): Class A concrete for box culvert, footing and piers
(P): Class P concrete for prestressed T-beam girder and
box section bridge

(X): Class X concrete deposited in water and tremie concrete
for cast-in-situ piles
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AP.TABLE 7-3

COST OF CASE-a2 PC BOX SEGMENTAL

(TK)
__ _ T
ITEM UNIT  QUANTITY PRICE .AMOUNT
A.  Superstructure
PC box (S) concrete (P) CM 7,070 10,630 75,154,100
PC beam concrete (P) oM 220 7,930 1,744,600
Deformed bar 837 15,550 13,015,350
PC cable stressing T 429 70,420 30,210,180
Railing M 1,860 1,290 2,399,400
Footpath & kerb LM 1,860 850 1,581,000
Expansion joint EACH 13 110,000 1,430,000
Centre hinge BACH 18 81,650 1,469,700
Bearing shoe EACH 24 40,750 978,000
Indirect cost LS 1 63,991,670
Subtotal 191,974,000
B. Substructure

RCD pile #41.5 m LM 4,070 14,110 57,427,700
Precast concrete pile M 2,560 1,980 5,068,800
Excavation in river M 10,170 7,100 72,207,000
Seal concrete (X) CcM 1,350 1,310 2,443,500
Footing concrete (4) CM 3,010 2,330 7,013,300
Pier concrete (A) cM 4,500 2,890 13,005,000
TORSTEEL bar T 692 22,190 15,355,480
Indirect cost LS 1 ' 86,260,220
Subtotal 258,781,000
Total A. + B. 450,755,000

Source:

The Study TFeam
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" AP.TABLE 7-4  COST OF CASE-bl PC BOX (C) AND T-BEAM

(TX)
 ITEM o .. UNIT  QUANTITY oo AMOUNT
Superstructure
PC box (C) concrete (P) oM 1,600 6,050 9,680,000
PC beam concrete (P) cM 4,180 7,930 33,147,400
Deforced bar (Box) T 185 21,600 3,996,000
Deformed bar (Beam) T 497 15,550 7,728,350
. PC cable stressing (Box) T .98 70,440 6,903,120
:_PC.cable_stressing_(Beam) T 139 56,100 7,797,900
Railing ' M 1,860 1,290 2,399,400
Footpath & kerb O IM 1,860 850 1,581,000
Expansion joint EACH 21 110,000 2,310,000
Centre hinge © EACH 2 81,650 163,300
_ Bearing shoe {Box) EACH 4 40,750 ‘ 163,000
‘Bearing shoo (Beam) EACH 180 30,300 5,454,000
Indirect cost . LS 1 40,661,530
 Subtotal 121,985,000
Substructure
" RCD pile #1.5m _ LM 4,400 14,830 65,252,000
 Precast concrete pile M 2,610 1,980 5,;67;800
 Excavation in river e 12,590 7,100 89,389,000
_:Seél concrete (X) CM 1,680 1,810 3,040,800
 Footing concrete (4)  CM 3,470 2,330 8,085,100
Pier concrete (A) CM 6,020 2,890 17,397,800
TORSTEEL bar T 940 22,190 20,858,600
Indirect cost LS 1 104,595,900
 Subbotal 313,787,000

Total A. + B. ’ 434,772,000

Source: The Study Team
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AP.TABLE 7-5 COST OF CASE-b2 PC BOX (S) AND T-BEAM

(TK)
' UNIT
ITEM UNIT ~ QUANTITY  poron AMOUNT
A,  Superstructure
PC box (S) concrete (P) cM 1,600 10,630 17,008,000
PC beam concrete (P) M 4,180 © 7,930 33,147,400
Deformed bar (Box) T 185 15,550' 2,876,750
Deformed bar (Beam) T 497 15,550 7,728,350
PC cauble stressing (Box) T 98 = 70,420 6,901,160
PC cable stressing (Beam) T 139 56,100 7,797,900
Railing LM 1,860 1,290 ' 2,399,400
Footpath & kerb LM 1,860 850 1,581,000
Expansion joint EACH 21 110,000 2,310,000
Centre hinge " EACH 2 81,650 - 163,300
Bearing shoe (Box) EACH 4 40,750 163,000
Bearing shoe (Beam) EACH 180 30,300 5,454,000
Tndirect cost LS 1 o 43,765,740
Subtotal 131,296,000
B, Substructure
RCD pile £1.5 m M 4,400 14,830 65,252,000
Precast concrete pile LM 2,610 1,980 5,167,800
Excavation in river CM 12,590 7,100 89,389,000
Seal concrete (X) cM 1,680 1,810 3,040,800
Footing concrete (A) M 3,470 2,330 8,085,100
Pier concrete (A) cM 6,020 2,890 17,397,800
TORSTEEL bar T 940 22,190 20,858,600
Indirect cost LS 1 104,595,900
Subtotal 313,787,000
Total A. + B. 445,083,000

Source:; The Study Team
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AP.TABLE 7-6 -COST OF CASE-b3 STEEL BOX AND GIRDER

(TK)
R UNIT
ITEM | UNIT  QUANTITY ot AMOUNT
A, Sﬁperstrﬁcture
Steel box fabricabion T 780 34,680 27,050,400
Steel box transport T 780 8,290 6,466,200
Steel box erection T 780 11,480 8,954,400
Steel girder fabrication T 1,445 28,260 -~ 40,835,700
Steel girdér transport T 1,445 7,680 . 11,097,600
Steel girder erection T 1,445 5,040 7,282,800
Slab concrete (B) CM 2,180 3,070 6,692,600
_ Deformed bar iy 485 27,980 13,570,300
Railing _ M 1,860 1,290 2,399,400
Footpath & herb LM 1,860 850 1,581,000
Expansion joint BACH 20 110,000 2,200,000
Bearing shoe EACH 146 40,750 5,949,500
Indirect cost . : LS 1 60,335,100
~ Subtotal _ 194,415,000
B. Substructure
RCD pile $1.5 m M 3,560 14,830 52,794,800
- Precast concrete pile IM 2,240 1,980 - 4,435,200
Excavation in river CM 9,170 7,100 65,107,000
 Seal concrete (X) oM 1,230 1,810 2,226,300
Footing concrete (A) M 2,270 2,330 5,289,100
Pier concrete (A) CM 5,150 2,890 14,883,500
TORSTEEL bar T 745 22,190 16,531,550
Indirect cost Ls 1 80,633,550
Subtotal 241,901,000
Total A. + B, 436,316,000
.Source: The Study Team
 Note (B): Class B concrete for slab of steel bridges of alternative

plans
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AP. TABLE 7-7 GUIDE T0 THE SELECTION OF ABUTMENT TYPE

Rigid Frame

Height (m)
Type Remarks
10 20
o .
Gravity pr—— 2 [
Semi-Gravity . ”
an.
Invert-T S S E h
Buttress —— 5]

Box

12




AP. NOTE 7—2 PAVEMENT DES!

L RBWRWEE TR

REMCE > T PRS2 LBB L MBRIFOHBICEM L, RIER19 90,

GN

2000, 2010, 20 20 FAEEHALTEBRIROBD,

Year . 1990 |, 2000 2010

2020

Truck 1,410 | 2,360 3,470 5,150
Bus . 780 1,180 1,700 2,390

EROZHRE 2 EREHLTTH20C, TORBRORSH—FTHOXERE EL

B

o WAESHEY L oS HEENE

%_ﬁ?ﬁ%fﬁfﬁkoh'cﬁﬂ 5 7 Fy ¥ T4 F A2 ER OB RIEE (Val lentine, Laurie.
Davies I &5 ) CHESRTNAEHIC, 197 9485 L0198 1 ECHEIh %,

WE, BHEONCFROED TH 5,

"Type of Heavy Vehicles Monsoon Section Dry Season
Truck 0.62 2.2
Bus 0.28 0.52
S SR EOE R R FROED T B,
E.S.A at 1990
Truck : 150 x 705 x 2.2 + 215 x 705 x 0.62 = 327 x 10
= 54 x 10°

Bus @ 150 x 390 x 0.52 +215 x 390 x 0.28

Subtotal : 381 x 10°
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E.S.A at 2000

Track : 150 x 1,180 x 2.2 + 215 x 1,180 x0.62 = 547 x 107
82 x 10°

B

Bus : 150 x 590 x 0.52 + 215 x 590 x 0.28
Subtotal + 625 x 107

E.S.A at 2010

Truck : 150 x 1,735 x 2.2 + 215 x 1,735 x 0.62 = 804 x 10
= 117 x 10°

Bus  : 150 x 850 x 0.52+2i5 x 850 x0.28
" Subtotal ~ : 921 x10°

E.S.A at 2020
Truck : 150 x 2,575 x 2.2 + 215 x 2,575 x 0.62 = 1,193 x 10°
Bus  : 150 x 1,195 x0.52 + 215 x 1,195 x 0.28 = 165 x 10?

Subtotal  : 1,358 x 10°

Comulative Equivalent Standard Axles

Year E.S.A.
1090 - 2000 (381 +629)/2 x10° x 10 = 5050 x10° = S$.0 x10°
2000 — 2010 (620 +921)/2 x 10° x 10 = 7,750 x 10° = 7.8 x 10°

2010 — 2020 (921 +1,358)/2 x 10% x 10= 11,395 x 10° = 114 x 10
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