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DESIGN REPORTS
Al SLUICES:
L. Rayer Bazar Khal, Hazaribagh Khal, Nawabgonj Khal and Shahid Nagar Khal on Western
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Embankment

Embankment Extension at Kellar Morh
Segunbagicha Khal across Central Spine Road
Downstream of Pragati Saruni Bridge
Downstream of Rly. Bndge No. 39
Downstream of Rly. Bridge No. 40 A
Downstream of Rly. Bnidge No. 40
Downstream of Rly. Bridge No. 41

OPEN CHANNEL. BOX CHANNEL CULVERT, R.C.C. PIPE DRAINS & BRICK
SEWER:

Ibrahimpur Khal Open Channel

Begunbari Khal Box Channei Culvert

Segun Bagicha Khal Box Channel Culvert (Sec. K 3-3)

Segun Bagicha Khal Box Channel Culvert (Sec. K 5)

Segun Bagicha Khal Box Channei Culvert (Sec. K 3-5)

Ibrahimpur Khal Box Channel Cuivert

Pipe Drains at [brahimpur

Brick Sewer at Dilkusha and Motijheel Commercial Area
REMEDIAL MEASURES OF FLOOD WALL

SLOPE PROTECTION WORKS OF WESTERN EMBANKMENT:
Slope Protection Works of Western Embankment Against Wave Action

Slope and Toe Protection Works of Western Embankment Against Erosion & Scour due to
River Current



DESIGN REPORT ON SLUICES AT

i)  RAYER BAZAR KHAL
i) HAZARIBAGH KHAL

iii) NAWABGANJ KHAL AND
vi) SHAHIDNAGAR KHAL

ON WESTERN EMBANKMENT
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DHAKA INTEGRATED FLOOD PROTECTION PROJECT

HYDROLOGICAL ANALYSIS OF (i) RAYER BAZAR, (ii) HAZARIBAGH
KHAL. (iii) NAWABGANJ KHAL AND (iv) SHAHID BAGH DRAINAGE
SLUICES.

AREA

South-west fringe of the city bounded by the embankment from
kellar morh to Satmasjid as south-west and western boundary
and roads and high ridges fromKellar morth to Satmasjid along
Azimpur Road and Satmasjid Road as eastern boundary.

Drainage basin : The area under consideration measures about
$.732 Km*. Runoff from the area drains into Bachila khal and
Buriganga river through 4 major drainage channels. The
catchment area of all these 4 sub-basin, as per topography,
are as follows:

S-6 : 1.64 ij = 164,00 ha = 405.25 ac.
§S-7 : 2.60 Km{ = 260.00 ha = 642.46 ac.
S-8 0:52 Em= = 52,00 ha = 128.50 ac.
S-9 0.96 Km* = 96.00 na = 237.20 ac,

DATA

Rainfall pattern/distribution and runoff model are taken from
JICA report "Study on Storm Water Drainage System Improvement
of Dhaka Citv".

In the report., design discharge for drainage pipes and khal
improvements are sstimated Dbv the rational formula.
Considering inflow time of 20 mins.

Short duration intensive rainfall generates high runoff. In
the studyv report of JICA. it was established that duration of
heavy rainfalls 1s six hours.

Accordingly JICA. proposed 2 day- 5 yr. rainfall for pumping
stations. and rainfalls of every short duration of 3§ rr.
frequency for drainage pipes and khals ‘depending on time of

inflow in short reaches.

For determing the runoff to the proposed regulators, 1 day
rainfal! occurring in six hours with a return period of 2 yr.
is taken as the basis and the capacity of regulators is again
verified with same rainfall of 3 yr. return period.

One day rainfall in the study area, established in the JICA
report 1is:

2 vr. return period = 134.8 mm
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¥vr. return period = 191.6 mm

duration of heavy rainfall of high intensity in the
ct area is six hours, so one day rainfall is assumed to
in 6 (six) hours. The distribution of hourly rainfall

st hf. = 9%
2nd hr. = 13%
3rd hr. = 44%
4th hr. = 16%
5th hr. = 9%
6th hr. = TR

For maximum runoff. the 6 hourly rainoff is distributed as per

estab

Basic

lished practice and is shown below
2 vr. Return Period 5 yr. Return Period
18t B = 22.1 17.2 mm
2nd hr. = 20.3 mm 28.8 mm
3rd nr. = 9.4 mm 84.3 mm
ith hr. = 21.6 mm 30.7 mm
Sth hrs = 12.1 mm 17.3 mm
6th hxs = 9.5 mm 13.4 mm
133.0 mm 192.0 mm

assumptions and considerations for calculation of runocff

volume from the rainfall intensity are

[ ]

No loss of precipitation due toc evaporation and
percolation in rainfall of short duration because of city

area.

Rational formula. Q = . f.A.R.. as suggested in JICA

-

3.6

report for calculating runoff is used with £{=0.86.
considering the future development of the area as midcdle
class residential area.

The topography of the existing catchment area is not
known. Also the whole area will be developed in near
future. so storage of runoff is not assumed.

Assumed distribution of rainfall. produces peak runoff in 3rd

HT
runof
1s ca

4th & 2nd hr. rainfall produces next higher peaks. So
f from all the basins for 2nd. 3rd and 4th hr. rainfalil
lculated to assess the capacity of drainage outlets.



The sunpested Sosmuls. is
1
-
-~ = = e
3 = . ]
3.6
Where, Q = Runeif im/fs)

I = Runoff Co~eff. = 0.6, for middie & low class
residential aree

A = Drainage Area (Km")
R = Rainfall intensity (mm/hr.)

Runeff f-om the Basins :

Q (2ad hAr.) = 0.166” x 1.64 x 20.3 m*/sec. = 5.55 m’'/sec
Q (3rd hx.] =0.2733% x 39,3 m/séc. 1624 'mi;/sec
Q@ (4th ar.) = 0.27339 x 21.6 m'/sec = .80 m'/sec.
§ ¥r. TEt. perigéd

Q2 42nd hr.i = 28.8 miisec. S BT mif5er
3 13nd hr.) = 2.5 my/sec = 23,10 m/see
Q {2th hAr.) = 30T m/sec = §.3X9 m/ses,
Basin 5" -

Area = 2.50 Km"

e . Tet. Period

Q (2nd hr.) = 0.166" x 2.6 x 20.3 m/sec. = €.850 m /sec.
Q (3rd hr.) = 0.4233 x 39.4 m/sec. 25, 20 mi/sec.
Q (4th Ar.} = 0.4333 x 21.6 m'/sec: = ©8.36 m/sec.
¥ ¥r. ret. period

Q (2nd hr.) = 0.4333 x 28.8 m'/sec. = 12,50 m)/sec.
Q (3rd hr.) = 0.4533 x 84.53 m;/sec. = 36.36 m;/sec,
Q [(4th hr.) = 0.4333 x 30.7 m“/sec. = 1.3%30: m®fueo,



Basin £-8 R
Ares = 0:E2 RKm"
2nd ¥Tr. Tret. period
Q (2nd hr.) = 0.1667 x 0.53 x 20.3 m’/séc. = 1.76 m/see.
Q (3rd hr.) = 0.08687 x 39.4 ml/see £ 5,18 mEfsec,
Q (4th hr.) 8.08e6T ¥ 21.6 m/Sset = 1.8° m/sec.
f yr. ret. period
— 1 = 1

G (2nd hr:) = ©0.08667 x 28.8 m/set. = 2.50 mulset.
Q (3rd hr.) = 0.0866~ x §4.5 mi/sec. = .22 mi/see.
g ¢(4th hr.) = 0.08667 x 30.7 m/sec, = 2.56 m/sec.
Basin S-9
Area = 0.96 Km"
Znd vr. ret, period

- , N % = = 7
Q {2nd hr.) = 0.1667 x 0.96 x,20.3 m/sec. = 3.25 m./sec.
G |3Td hAr.) 0.160 x 39.4 m'/sec = 8.30 ml/see.
Q (&th hr.Y = 0.160 x 11.8 m“/sec = 3.45 m'/sec.
5 ¥r, ret. perioed !
Q@ (2nd hr.) = 0.160 ¥ 28.8 m/sec. = 4.61 mi/sec.
Q l3rd hr.) 0.150 x 84.F ml/sec 15.32 m;/sec.
Q (dth hre) = 04160 % 30:° m*/ses = 4.9! m"/sec.
As pe- assumed distribution of rainfa!l and runcff calculated
from the rainfall, each of the 2nd. 3rd and <th hr. peak will
gecur only once 24 hr. period. the other 3 nr. remaining peaks
are comparatively very small and in rest 18 hrs.. there is no
rain7all., In that consideration only average of the 2nd. 3rd

-

and <th hr. rainfall of 2 yr.

is considered for

return period

average dischargze through the outlets. with the aim to use the

main drainage channel as the

section of Approach/

area

The
catchnment

The Approach Channel section
with

Drainage

temporary reservoir.

Chennel! for different

is designed on Manning' s formula
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3 2 lmile = a2 X AD

Q=-AV
A=(b-1.5d)d A = Areaof X-sec
b = Bed width(m)
d - Depth(m)
Side siope - 1.5:1V
P - Werned perimeter(m)

2z 1
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and error. section required to accommodate different
of flow

b = 3.0 m 41 m*/sec

37 mi/see

i8:mi/ sec
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= 2.0 m d: = 2.5 1 G= 10.03 m/sec
¢ = 3.0 m Q=14,33m/sec
d = 3.3 m Q=20.06m/sec
d = 4.0 m g =26.63m/sec
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Trial section of channel shows that. a
width of 3.0 m and fiow depth ranging from 2.3 +. 0
accommodate flow ranging from §.21 m*/sec. to 23.20 m*/s
zhat with bed width of &§.0 m can accommodaze flow rangi
3.3 m*/sec to 33.71 m/sec.

With. sluice invert at (+)1.0 m (PWD} T

m« PWD; las provided in exigting Tegulators Hf Dhaks Zity
the incoming water depth/ievel at our fall points are ii

-

range Of 2.5 0 £9 .0 m.

Sa capaciiy of varipus sizes, e g.. 1-vent. l1.f mx 1.8 m. 2=
veris., 1.8 m x 1.8 m and 1 went 1.2 m x 1.8 m; age
investigated with incoming water depth in the range of 2.7 m
te 2.3 m. anéd our Tal! waier level in March ¢ July. and
Jciober to December

a5 per W.l hAvdrography. warer leve]l at average vear near ihe

January 1o Marc = {(=}2.,8 mto (=}2.0 m (PWD)
APT il = (+£)2.0m to 2:3 m {(PWD)
May = (=325 m e 3.8 m LPWD)
June & July = {(=)3.0m 2 &.2 m (PWD)
Jctcber = (#)2.F m 0 4.0 m (PWD!
November = (=)4.0m o 2.3 m "PEDY

wie



In consideration of :incoming water depth and outfall warter
i evel at U/S and D/S

iesvel, the various combina:ions of water |
of the structure is investigated to access the dimension of
the ourfall Regulator.

The combinations of W.L. are

| = -

- ==

; = =

i =-.0 =. i
- = g‘i -
‘s = = !,_..;' fray
— e () 75

]

(=1

W #
R/S W.L. = (=) 1.86 m

Q = 4.08 ms."sec. Free weir flow
Cond:i tion i+ £2)

/8 Wika = =) E=tm

R{S WiL: = () 228 m

Q = §5.28 m:,sec Free welr Tlow

I
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| 35 I 9%
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g = 8.78 m"/sec, Weir flow
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Q = 8.78 m'/sec. Weir flow



conéitiam & L8
cf8 W.L. = (+) 2.00m
R/S W.L. = [+} 2.3 m
T " . =
Q = 1023 mfsee. Submerged weir Tlow

Conditioen : (6)

/8 W.lL. = (%) 4.00 m
R/S W.L. = [#) 2.80 m

T , ¥
Q0 = 10.23 m*/sec. Submerged we:ir Tlow

Om
0 m

P
=
e
|
‘.
()
o

Submerzed weir flow
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Condicion : (8)

C/8 W.L. = (=) 4.30m

RS WeEy = A=) 300 m

G = 12.0 m*/sec Orifice flow
Conditieon 1 {8)

SI8 W.Ls = =] <30 m

RS Wale = (%) 3:50m

Q = ¢.38 m'/sec Orifice flow

For various combinations of iniet and ou

during pre-monsoon and post-monsoon. discha

L vent - 1.5 o ¥ 1.8 m is 4.08 m/ses to 12.0 .
of 2 vent - 1.2 mx 1.8 m is 8.13F m*/sec to 24.0 m/sec.

Considering average runoff from each basin for 2nd. 3rd and
ith hour of rainfall and the discharge capacity of outlet
structure with respect to incoming and ou:zfall water depth.

thie size af strdcture as follows

§-6 :

Catchment Area = 1.64 RKm

D
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.23 m'/sec: 2 ¥ry return period

Ql-av: § = 1585 12 mi Jsed. 5 ¥r. return period
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= 2,08 m/sec o 12.0 m'/sec
otal rTinoff from the bésin:

2 v, return period {1 day rainfall)

2 ) E 7
= 13.31 + 3.55 + 16.24 + 5.90 + 2.60§ x 3600 m = 1.20x 10" m
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Selecied size of the s3
rufeff. with Q@ = 4.08 mY/sec.

Qi

Caréiment Ar2a = 2.860 Km

Qlae. J., = 4,63 @ fsees J ¥r. return period
QlaEx, Jr, = 2080 mY/ses; 5 T return period
5

Strugture size

2 vents = 1.3 mx 1.8m

Q= 8:135 m/sec to 24.0 m/sec
Total runcff from the basin:

2 vr. Teturn period (1 dayv rainfalil]

44+8.80+ 25.70 + 9.36 + 5.24 - 4.131x3600 m° = 2.10%10° m

1o

$ yr. return period (1 da¥v rainfall)
=(~.39+412.50+36.36+13.30 + ~.49 +3.80)x3600 m" =2.98 x 10" m

Selected size of the structure can drain 3.52 x 10° m* of
runaff, with Q = 8.13 m'/sec.
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A c/ WL = (+) 3.50m
R/S WL = (+) 2.00 m
Invert at = (=) 1.00 m
R/S Floor level = 0.00 m
g = 878 wsed = = 5°
d. = 1:.32 m G.L = 3.0m
vy = T.22 m/sec B, = 2.02 m
~d, = 0.60 m d, = 2.24 m
Fiz 2,98 m B

According to Indian Standard Stilling Basin-I :

L= 9.0m and B3 = 3.60 m. V: = 0.66 m/sec

B. With C/S WL
R/S WL

[
+ 4
[ &
o
g3

= 10.23 m*/sec

Q

d = 1.68 m

v, = ~.43 m/sez

d, = 0.68 m de = 2,35 m

Fy 2 .88 m

Accordingpindian Standard Stilling Basin-I

L =9:8 m and B; = 3.60 m, Ve = 0.36 m/sec
- -

Considering the major probabilities of weir flow throuch
structure the basin details as per detail "A' is selected.

DOWN-STREAM SCOUR DEPTH | 1-VENT]

4

Q=-10.23m*/sec B, =3.6m
g, =2.84m’/sec d_=0.03mm

wta

f - 176,d, -0.03
=4.04m

..
Lo

the



D/S

D/S

n

scour depth = 1.5 X 4.04 = 6.06 M

scour level = (=) 2:53 = 6706 = (=) 3.56 m

cusgff depth =10 = 3.536 = 3.5€ m. provided 4.0 m
BASIN LENGTH (2 VENTS)

2-VENTS., 1.2 M x 1.8 m

Pier width = @.5

RIVER SIDE BAE&IN

C/8 WL = (=) 3.30 m

R/S WL = [(+2) 2.00 m

Invert at = (+] 1.00 m

R/S Apron = 0.00 m

Q = 17.53 m*/sec = =¢s°

d.= 1.32 m

d, = 0.55 m dy = 2.1 m
vi = T.26 m/sec TWD = 2.0 m
ﬂ = 3.12 n

Accordingly to Indian Standard Stilling Basin-I

L=9S:8m and By = T.10 m. Vi = B87T dj/ese
tys WL = (+) 2.0 m

R/S WL = (=) 2.2 m

Q = 20.47 m:fsec

d. = L.68 m

e & B2 o, = 238 m

e = TL51 myseEs TWE = 2.30'm

7z 3.04 m

Accordingly to Indian Standard Stilling Basin-I

L = length of floor = 9.0 m. B, = T« 8 M, v, =

=)

0.75 m/sec

Considering major probabilities-of weir flow through the structure,
basin details as per A’ is selected.



6. DOWK-STREAM SCOUR DEPTH {2-VENTS)]

Q=20.47m’fsec B,-7.lm
q,=2.88m’/sec TWD =2.5m

D/S scour depth = 1.3
D/S scour level = (=] l o)
D/S cutoff depth = 0 - !-) 2.82 = 3.62 m, provided 4.0 m

' -
\

LR
A
I




g UPLIFT PRESSURE
Drainage mode Bz s=2:0 = 230
B = 6d.2
d, = 4.0 m
dy = 4.0 m

Section Length from U/S Uplift

1 (G181 0.

2 6.

3; 8.2

4. 52. 8

s, 35.2

6. {(D/S) 64.2

Flushing mode : nc flow

H=8.50 - 8. m=3.30m

Section Length from U/§ Sezlionm

1 (548} 0.00

3, 6.7 0

3. §.20

4. S22

i £ .20

6. {D/S) 54,20

Impesed load from structure 1s hnigher than

structural thickness is provided.

9. DESIGN CRITERIA AND CONSIDERATICNS {(BARREL)
Embankment Crest Level -_—> 5.00 m
Top slab Level -—> 3.25 m
Maximum Water Level -—> 3.50 m
Live Vehicle Loading S H20

R _— 3

Unit Weight of Steel =3 .00 KN m
Unit Weight of Concrete -3 23.60 KN m’
Unit Weight of Soil -—-> 18.80 KN m
Unit Weight of Water —> 9.81 KN m*
Angle of Internal Friction (gl——> ast

th

1

Pressure
12,13
17.66
L« 38

8.10
7. 30
.40

| R S )

& Lo Lo Dy

Uplift Pressure

.60

.50

2.0
.00
s

.80

(EN/m*)
( KN /m*)
fr only



10.

coeff. of Earth Pressure at rest (C

Top Slab Thickness
Bottom Slab Thickness
Abutment Top Thickness
Abutment Bottom Thickness
Pier Thickness

Inside Height of Barre!l

Inside Width of Barrel
Length of Barrel

Barrel Ext. Length (C/S)
Barrel Ext. Length (C/S)

-3
-3
_—
-—>
-3

a)

L&}
o

(1-sing)

O th O wh

O tn 4= th 4=
EDCJDC)
EEEBS

--> 1,80 m~

st

-=>40.

——T l
-—> ]

oS
S
.4

-
.

Om
Om
Om
Om

STRUCTURAL ANATVYSIS OF BARREL (!-VENT)

TOP SLAB
Design Moment M
Read. depth dr(mom)
Design Shear v
Regd. depth dr{shear|
Reagd. Thickness ir
Provided Thickness ta

SHRINKAGE REINF.

Ast (regd. exp. face)

Ast (provided)
Bar dia {ga
Bar spacing c/c
Ast (Actual)

TOP REINF.

Ast (mom. )

ast (shrinkage)

Ast (provided)
Bar dia (@)
Bar spacing c¢/c
Ast (Actual)

BOTTOM REINF.

Ast (mom.)

L S | I { I 1

nonon

o

i non

35.73 K\m

167
116.
307
36°
430

~60

16
230

304

843
380

16

T

894

KN

b



Ast (shrinkage)
Ast (provided)

Bar dia (@)
Bar spacing c/c
Ast (Actual)
BOTTOM SLAB
Design Moment M
Reqgd. depth dr {mom)
Design Shear v
Regd. depth dr(shear)
Regqd. Thickness tr
Provided Thickness ta

SHRINKAGE REINF.

Ast (reqd. exp. face)

Ast (provided)
Bar dia (o)
Bar spacing c/c
Ast (Actual)

Ast (read. earth face)

Ast (provided)
Bar dia (o)
Bar spacing c/c
Ast (Actual)

Ast (mom. )
Ast (shrinkage)
Ast (provided)

Bar dia (o)
Bar spacing c/c
Ast (Actual)

BOTTOM REINF.

Ast (mom. )

Ast (shrinkage)

Ast (provided)
Bar dia (a)
Bar spacing c/c
Ast (Actual)

wa nmununn

1] i nn 1]

I n

I mn

mwn

o n

41
180

13§.

357
417
400

760

16
250

804
370

i
200

o

565

.68

-t

E.

s

e,



EXPOSED FACE REINF

ABUTMENT (SIDE WALL)

Design Moment (Top) M
Regd. depth dr(mom)
Design Shear (Top) v
Read. depth dr(shear)
Reqgd. Thickness tr
Provided Thickness ta
Design Moment (Bottom) M
Reagd. depth dr{mom)
Design Shear (Bottom) G
Regd. depth dr(shear)
Reqd. Thickness T
Provided Thickness ta

SHRINKAGE REINF.

Ast
Ast

Desian Moment
Top thickness

Bottom thickness ta(bot)
Length of memper 1
Depth at zero snear d(zs)
Actual thickness  tafzs)

Ast
Ast
Ast

(mom. )

{shrinkage)

(provided)
Bar dia
Bar spaci

Ast (Actual)

(reqd. exp. Iace)
(provided)
Bar dia (g)
Bar spacing c/c
Ast {Actual)

(reqd. earth face)
(provided)
Bar dia (@)
Bar spacing c/c
Ast (Actual)

Moz 4.2 Kk Moment
ta(top) = JB0  nmm Reinf.
450 1] Moment
2.22° mm Reinf.
Shrinkage reinf, Ast (sk]
Ast (provided)

(.10 mm

415 o8

)

= 109 3k,

= 760 ae”

g) = 16 mn

ng c/c : 250 e,
: BO4 b

1l L[ L T I 1

o on 1]

25.73 KNm
143 mm
88.41 KN
123 mm
293 mm
450 mm
41.68 KNm
180 mm
103.06 KN
252 mm
332 mm
500 mm
= g
60 mm"
16 mm
250 mm,
304 mm*
T4 mm
16 mm
235 mm
394 mm*

EXPOSED FACE REINF

at top Mitoo!
top  Ast(top,mom)
at pottom  M(bot)
botw. Ast (pot,mom|

T T

Bar dia. e} =

Bar spacing c/c
Ast (Actual)

18

22.09 Khe.
e
25,68 KNy

830

601
380

wn r3

ae
114
2

nm"

22

—— ~ >
“ .\\
N \\".
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STRUCTURAL ANAIVSIS OF BARREL (2-VENT)
TOP SLAB
Design Moment M= 40.2:
Regd. depth drimom| = 177
Design Shear v= 120.91
Reqd. depth dr(shear) = 317
Regd. Thickness T = 342
Provided Thickness ra = a0
SHRINKAGE REINF.
Ast (reqd. exp. face) = 780
Ast (provided)
Bar dia (@) = 16
Bar spacing ¢/c = D250
Ast (Actuel) = 804
TOP REINF.
Ast (mom.) = 895}
Ast (shrinkage! = 380
AstT (provided)
Bar dia (gl = 16
Bar spacing c/c = 200
Ast (Actuall = 1005
BOTTOM REINF.
Ast (mom. ) = &7
Ast {(shrinkage) = 30
Ast (provided)
Bar dia log = 12
Bar spacing c</c = 280
Ast [(Actual) = 565
BOTTOM SLAB
Design Moment M= 16.30
Reqd. depth dr{mom} = 190
Design Shear V= 136.23
Regd. depth dr(shear) = 359
Reqd. Thickness tT = 419
Provided Thickness ta = 3500

KNm

o

ENm

KN

Earth face. .

D12 @ 200 ¢/c

L8



SHRINKAGE REINF.

Ast (regd. exp. facge)

Ast (provided)
Bar dia (@)
Bar spacing c/c
Ast (Actual)

Ast (reqd. earth face)

Ast (provided)
Bar dia (a)
Bar spacing c/c
Ast (Actual |

TOF REINF.

Ast (mom. )

Ast (snrinkage)

Ast (provided)
Bar dia (o)
Bar spacing c/c
Ast (Actual}

BOTTOM REINF.

55T (mom. !
Ast (shrinkage|
Ast {provided)
3ar die (g
Bar spagcing c/c
Ast (Acrual.

ABUTMENT (SIDE WALL)

I [l "

n

"

Design Moment (Tap) M
Read. depth dr{mom)
Design Shear (Top) s
Reqd. depth dr(shear)
Regd. Thickness tr
Provided Thickness ta
Design Moment (Bottom) M
Regd. depth dr ( mom)
Design Shear (Bottom) v
Regd. depth dr(shear)
Regd. Thickness tr
Provided Thickness ta

n

380

12
300

-y -

1%

200

202

g
n D D O L
O th L) \D Lyth

il

O tn L

L R e
o I

Q
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o

OO Ll th \D

.36

nn

(Y

i

v

BEEB
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SHREINKAGE REINF.

ASt (reqgl. exp. Tace] mm
Ast (provided)
Bar disa mm
Bar spacing c¢/c mm,
Ast (Actual) mm"
Ast (reqd. earth face) mm’
Ast (provided)
Bar dia = mm
Bar spacing c/t = Z mm,
ASt {Actueal) = 4 mm’
EXPOSED FACE REINF.
Design Moment 16.54 KNm
Top thickness ia = 450 mm
Bottom thickness taf(l = 50C.00 KN
Length of member = .23 1m
Actual thickness = 415 mm
Ast (mom) mmz
Ast (shrinkage) mr’
Ast (provided)
Bar dia = mm
Bar spacing c/c = mm,
Ast (Actual) mm*
REINFORCEMENT DETAILS OF B. IS )
1250 /1500 sS00 450!
- <
—Di2@'29% _pip @200 <
‘ = PSR
T - \Y L
' ~ ‘ ' ¥ 3
—

|
~— T 2@ 20D |
e— Diz@I50 |

!

| -
| — DI2@® 30
A\

£

-
o

2 (@200

S Iy

f

|

—® |
j 1K = ! '
1 L
D12 @200 D6 @
I
: 00 1500 |

| |

| |
iSo¢ | 1500 \500 |

to
ta



INF.

LAR = FAC

W

R

Ty

M(top)
(top. mom)
M(bozt |

mom )
(sk)

Moment
Feinf.

at top
1op. Ast
Moment at bottlom
Reinf. bot. Ast
Snrinkage reinf.
Ast (provided)
Bar dia
Bar spacing c/c
Ast (Actual)

(Dot.
AST

f

-3

PIERS

Design Moment M
Regd. depth dr ( mom )
Design Shear Y
Regd. depth dr(shear)

kegd. Thickness tr
Trovidec Thnickness t&
REINFORMZEMENTS.
AST (mom)
sst (shrinkage)
Ast (provided)
Bar die ()
Bar spacing c/c
Ast (Actual)

= 35.81 KNm
= 630 mm*
= 32.9¢ KNm
= BsE mm,
= 380 mm;
= 368 mm'’
= 1€ mm
= 228 mn,
= 804 mm*
= 10.537 KNm
= 109 mm
= 22:32 KN
= 62 mm
= 150 mm
= 300 M
= 217 mm;
= 760 mm
= 16 mm
= 250 mm.,
= 804 mm*

STRUCTURAL ANALYSIS OF R/S RETURN WALL

Top EL =
Bottom EL =

Stem Hight = 3.50 m

Length of R/Wall = 53.533 n
Length of Heel = 1.90m
Length of Toe = 1,00
Length of Base = 3.3 nm

F.8. against O.T. = 5.02
F.S. against sliding = 1.60
P1 = 63.64 KN/m

P2 = 56.21 KN/m'

e = C.03

r, = 7T.0 RV
r, = 23.6 KN/m
T, = 189  RN/m
T = G.81 KN/
(@) = 28
Ca = 0.41
Co-eff.of friction:- f = 0.5
Load 200.74 KN

Resisting Moment
0.7T. moment

1t

L

411.11 KNm

81.82 KNm



-

Ln
.

2

Stem:- Ast (reagd.) = 1297 mm’, t =450 mm & 250 m
Ast (provided):- D16 @ 150 c/c (Ast = 1?40}
50% curtailment at 1.45 m from bottom
Heel:— it = 500 mm,
Ast (reqd.) = 1032

Ast (provided):- D12 @ 150 (Ast = 1340)
Toe:- t = 500 m 2
Ast (read) = 407 mm’

Provided, D12 @ 250 (Ast = 452 mm’)

STRUCTURAL ANALYSIS OF E/S RETURN WALL
Top EL = (+) 3. 5

Bottom EL = (+) 0.5

Stem Hight = 3.00 m t = 400 mm & 250 mm
Length of R/Wall = 4.80 m

Length of Heel = 1.70 m

Length of Toe =0.80m

Length of Base = 2.90m

Total load = 154.45 KN

Resit. moment = 269.36 KhNm

F.S. against O.T. =5 13

F.S. sgainst sliding = 1.70

Pl = 58.32 KN/m!

P2 = 48.20 KN/m'

Stem:- t (bottom) = 400 mm, t (top) = 250
Ast (regd) = 937 nmg ,
provided:- Di2 @ 110 mm c/c (Ast = 1028 mm')

Curtailment at 1.46 m from bottom

Heel:- t = 450 mm2
Ast (reqgd) = 772 mm 2 =
Provided, D12 @ 125 mm c/c (Ast = 905 mm')

"
=N
n
o
E

Toe := t
Ast (reqd) = 380 mm
Provided. D12 @ 300 mm c/c (Ast

g

24

2~



6. STRUCTURAL ANAILYSIS OF WING WALL AND APRON

SECTION Length WINGWALL APRON WINGWALL APPRON
from S(1) Thick(mm) Height Thick Width Height  Width
(m) (Top (Bot) (m) (mm) (m) {m) (m)

S 1 Tt Tb H Ta B H' B
1-1 0.00 250 =50 4.80 700 3.50 5.15 4.C3
2=2 3.00 250 S50 4.80 700 4.40 T ) 4.95
3=3 .00 250 500 4.10 €90 5.00 4.44 5.50
4-3 3100 250 450 8.50 610 5.60 3.81 6.05
5=5 12.00 250 450 3.50 500 TG 375 T35
6-6 12.00 250 450 3.50 500 10 2 T D5

H' = Height of Wingwall from apron C/1

B' = Width of apron form C/1 of Wingwalls

Length of Wingwall = (L2 + ((B - B1)/2))) 0.5 = 12.13 m

Unit Weight of Steel —->  77.00 KN/m

Unit Weight of Concrete -->  23.60 KN/

Unit Weight of Soil -->  18.80 KN/m’

Angle of Internal Friction (g) —> 25t

Coeff. of Active Earth Pressure (Ca) = (l-sing)/(i+sing) = 0.41

Ultimate Flexural strength of Steel (fy) —> 2.76E+05 KN/mf

Ultimate Flexural strength of Concrete (fc') —-> 1.72E+04 KN/m’

Allowable Flexural Strength of Steel (fs) m—mme—e—e—e 1.24E+05 KN/m!

Allowable Flexural Strength of Concrete (fc) 0.45 * fc' 7.74E+03 KN/m*

Allowable Shear Stress of Concrete(v) = 2.89 % (fc¢') 0.5 = 3.79E+02 KN/m2

Allowable Bond Stress (bs(allow)) = 113.40 * (fc') 0.5/d = 1.49E+04/d KI\'/m2
(d = Bar diameter, mm) OR ——> 1103 KNm* (whichever is less)

Modulus of Elasticity of Steel (ES) —-> 1.96E+08 KNm!

Modulus of Elasticity of Concrete (Ec) --> 1.98E+07 KNm'
Coverage + 1/2 Dia. Reinforcement (¢) --> 60 mm

Unit Width of Member = :
Modular Ratio = Es /Ec = ©6.90 m

fs/fc = 16.02

n/(n+r) = 0.382

Lever Arm Coefficient 1 -k/3=0.873
Resisting Moment Coefficient = fc*j*k/2 = 1

Aoty 49 o
[ LI T TR TR

9E+03 KN/m’

ta

ta
Ln



REINFORCEMENT

|

NUNBEF SHRINKAGE RETNFORCENENT ! NAIN REINFORCENENT _
4 EXPOSED : EARTH ! T0P /EXPOSED : BOTTON/EARTH
SEC. Ast{req) @  sec Astfact) | mst{req) o  SPC mst{act) | Ast{req) @ SPC nst(actj tast(req) ¢ SPC Ast(apt)
K. (') (m) (m) (m) D (wt) (m) im) (mf) ! (mf) (m) (m) (wf) L (mt) (m) (m) (mf),
VING WAL
I'
el 16 250 8¢ 90 12 175 b4 S0 12 115 ed6 2666 25 175 2803
|
d-2 60 16 2% 804 00 1015 b S0 170 105 A6 2ee6 25 175 2808
b3 0 16 250 804 S0 17 175 646 S0 12 175 646 266 25 115 18%
bt 60 16 250 804 0 17175 bde S50 12 105 b6 2666 25 113 IMC
5 T80 16 20 80 00 10 1% b
1. DESIEN OF FOUNDATION

FOUNDATION SOIL BEARING PARAMETER
SLUICE | BORE HOLE | GROUNC |  BARREL | SPT VALUE AT | ALLOWABLLE BEARING®
| NUNBER | ELEVATION | BASE E.L. | BARREL BASE | CAPACITY AT BARREL BASE

| RAYER BAZME | L sk | ws 6 ! 0.97 /g 2038 1o/ ‘
: | | | |
(v T 5 | 8L T/C 181 IbD |

HALMRIBAGR | 1 | e | oese | 13 ‘- 2370 4995 /0
o) BRATEE { 10 : LeT 1D 340 b0

NAWABAAN] j 1 L &3 1 051 | 1 l cas 10 1078 /0
(1 ¥ENT) 4 | b6 | | 3 | 048 7/g 2075 Iy

SHHIOMAGHR | 1 | | oese | 0| 0.65 /D 16 /D
v 4 e 1] LMD 255 D

* ALLOWABLE BEARING VALUES FROM SOIL MECHANICS AND
ENGINEERING PRACTICE BY TERZAGHI AND PECK.



FOUNDATION PRESURE

1. EMBANRKMENT SOIL

(o1 20L8" % T8, $29.5 0106 F 9.75 % 106" ) £ F.97%
* W% (29.5'%x 9.75 ¥ 19.7°X 6.3"+ 9.758'x 3.28") % 7.9'x% 100
= (289+1102%312.7+103.3) ¥ =.9'% 189
+ % [287.6+128+%32) x 7.9" x 100
= (18G7+223.8) T8 R KHOE = 203048 X TS99 2 120 = 19,
2 STRECDIGRE
a. BARREL
(f'x I1.8<% S.3x 1.6% 3.9 1.8 % ) © 14% x 345
= (12C°+ 13.1 # 17.7) x 134 x 147 = 42,8 x 144 x 145 = 8
b. HEAD WALL
B2V % JO.E" % RS ® O S =
¢.. END 5IDE WALL
5.8 X ABYE 1.3'% 2 ¥ 1458 =
3+ GATE =
TOESL, = 38
THEREFQORE. FOUNDATION PRESSURE

<4,

100 lb/cf=.
Ib/eft.

tn

b

SCIL BEARING CAPACITY

2

SLUICE

FOUNDATION
PRESSURE

BEARING CAPACITY |
AT BARREL BASE

" REMARKS

RAYER BAZAR (1 VENT )

2348 16/0°

181+ 1b/C NEEDS

TREATN

T
NI

HAZARIBAGH (2 VEXNTS)

v/’

3740 1570 0.K.

NAWABGANT (1 VENT) 2448 1b/C° 1086 1b/C’ NEEDS TREATMENT
SHAHIDNAGAR (1 VENT) ° 2448 [b/C’ 1436 1b/C’ NEEDS TREATMENT

D



BARREL BASE WIDTH: 8.2

FOUNDATION TREATMENT

EFFECTIVE DISTRIBUTION ANGLE: 30'

SLUICE DEPTH iFUUNDﬁTIENISUREi SPT VALVE |ALLOWABLE SOIL BEARINGS FOUNDATION IFUUHDQTIDN PRESSURE
|OF SAND |WIDTH AFTER!HOLE {AT LM BELOW: CAPACITY AT THE BASE |PRESSURE AT THEAT THE BASE

0F SAND |

FILLING' TREATHENT NC. 'BARREL BAST:  OF SAND FILLING | BARREL BASE |  FILLING
! 7 4 T/70 2553 1b/T | i
RAYER BAZAR .28 fto 12 ft. 4 ' 5 10.81T/0° 1814 1b/T° i 1672 1o/T |
(1 m) | f f
| LY s je.s1T/g0 1814 lbfg 2448 10/7 ;
NAWABGANS (T8 ft) 12 Pt 4| s do- - | s
: (1 a) | ; . !

| | ! S 0.8 /D 1804 16/ | |
SHAMIDNAGAR 3.28 ft| 12 ft. | 4 1 g 2558 /0 | Y V8 i

(1 a) |

L]
(€]
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DESIGN REPORT
ON
SLUICE ON SEGUNBAGICHA KHAL ACROSS
CENTRAL SPINE ROAD
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DESIGN OF IFRAEIMPUR FKHAL (OPEN CHANNEL)
( CLD AIRPORT RUNWAY TO IEFEAEIMFUE POAD CPOSSING)

Rungff factor C =0.5%

Rainfall intensity ( 1) :
a) Upland flow = & x 666 = 3006 ft

Considering 1 m/sec upland flow. T=23099¢ /1 = 3¢96 sec = 6€.€ mir
b) Time for stert of flow = 10 min
c) Khal length = 4 x 666 =2664 ft = €12 m
Considering 1 m/s velocity T = €12/1 = 812 sec =12.53 min

Therefsre Tc (Time of conzcentration) =6¢.6 25 413.53 = 85.13 min

1.66% 10 % 0.5 » 65
3600 ¥ 1000

= 14.96 = 15 m3f5

]
bt
m

s

Considering a khal velocity of 0.2 m/sec as the zrea is very

Therefore ¥X- area of lthal 12.75 m

= 1/2(2b + 2x)y =(b+x)y =(b+l.5%v)y =

18.75
or b x 3.0 # 1.5 »x 3.0 & 3.0 = 18,75
or 3.0 b & 13.8 = 18.75
or 3.0 b = 18.75 = 13.5

=
1]
©n
|
L
o
)
1l
.
L-_!
()]
=)
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DESIGN OF BEGUNBARI (BOX CULVERT)

Area A = 1.92 Sg.km
Runoff factor C =0.6
Fainfall intensity ( I )
a) Upland flow = 1200 m

Assume 0.38 m/sec upland flow. T=1200/0.38 = 3157 sec = 52.€61 min

b) Time for start of flow = 10 min
c) Khal lencth = 1000 m
Considering 1 m/s velocity T = 1000/1 = 1000 sec = 16.66 min

Therefore Tc (Time of concentration) = 52.61 4+ 10 + 16.66 = 79.27

I from the graph = 70
Punoff (D) =CIA

0.6 » 57 » 1.92 ¥ 10°
3600

I

18.24 m'

Area A

18.24/1 = 18.24 m!

Size of culvert.

Assumed, H= 3.5m/( Without free board )},

= 5.2
W=5m

Considering free board 300 mm
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ESIGN OF IBRAHIMPUR KHAL (BOX CULVERT)

Ar

D

a A =166 + 0.5
=2.16 sqgq km

Runoff factor C =0.5

Rainfall intensity ( I )
a) Upland flow = 3296 ft

Considering 1 ft/sec upland flow. T=3996/1 = 3996 sec = 66.6 min
b) Time fer start of flow = 10 min
c) Fhal length = 1020 m

Considering 1 m/s velocity T = 1020 sec = 17 min

Therefore Tc (Time of concentration) =66.6 + 10 + 17 =93.6 min

I from the graph = 60
Punoff (Q) =CIA

+50x 60 = 2.16 x l__U:'_

3600
= 18 m3/sec
Area A = 18 m2 ,
€ize of culvert.
Assumed, H= 3.m( With free board ), W= 5 m

Considering free bhoard 300 mm



SR

IBRAHIMPUR (PIPE DRAIN)

Area A =68400 m2

Runoff facteor C =0.6

Fainfall intensity ( I ) Five years max. intensity is considered.
a) Upland flow = 600 ft

Considering 1 ft/sec upland flow. T=600/1 = 600 sec = 10 min
b) Time for start of flow = 10 min
©) Khal length = 1190 m

Considering 1 m/s velocity 1190 m/1 = 1190 sec = 19.8 min.

therefore Tc (Time of concentration) =10 + 10 + 20 = 40 min.
I from the graph = 100 mm/hr.

Runoff (Q) =CIA

= _.60x 100 x 68400
1000 x 3600

1

0.95 m3 /sec

A = 0.95 m , Considering velocity 1 m/s

Size of sewer.

N0.9

3.14

Diameter D

‘un

X

=

1.21 m
Say 1210 mm dia

DWASA PROVIDED 1220 MM DIA. OK.



DILFUEHA & MCTIJHEEL CCHMERCIAL AR=ZA

Runcoff facter € =0.5

Rainfall intensity { I ) Five y=ars max.

Consideripg 1 fr/sar upland flew., T=500"

Coangidering 1.2 mfs yelapity 771 m/i
= 19.70 min.
therafazrs Tz (Time 2£f zoncentration)

I from the grapan = 125 mm/hr.

asg = .o S} 1 [=la Wi
= _Q_I);'_ 1:'-' oS, ._i'_L.‘J_gJ_"_?L_
eilefniia LS =
Q Z .4
Q) = AW 28 f ==—— = =———
v 1.2
Araa A = L 378 me

|
P_n
L
3
1]
rr
b
st
g
"
-l
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s
-1
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M=
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References

Hydraulic design

1. Catchment area has been determined from "Updating study on storm water
drainage system improvement project in Dhaka City", by JICA 1990 and/or
from topographic survey.

2 Runoff coefficient has been taken from JICA report.

3. Rainfall intensity has been taken from JICA report Pg. 4-20 Fig. 41.



DESIGN REPORT ON
REMEDIAL MEASURES OF FLOOD WALL FROM
FRIENDSHIP BRIDGE TO MITFORD HOSPITAL
AND FROM DIABARI TO MIRPUR BARO BAZAR
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DESIGN REPORT ON

SLOPE PROTECTION WORK OF WESTERN EMBANKMENT
AGAINST WAVE ACTION
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DESIGN REPORT ON |

SLCPE AND TCE PROTECTICN WORK ON WESTERN EMBANKMENT
AGAINST ERCSION AND SCOUR DUE TO RIVER CURRENT !
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DESIGN REPORT ON

CENTRAL SPINE ROAD RAISING WORKS




X DD

DESIGN CRITERIA OF CENTRAL SPINE ROAD RAISING

As recommended in the FSR, the design level of Central Spine Road has been fixed at 50 yr.
flood level. 50 yr flood level of Tongi khal at Tongi and Lakhya river at Demra is 8.11 m
PWD and 7.09 m PWD respectively and accordingly the design level of the median top/road
surface varies from 7.40 m PWD to 7.20 m PWD. The longitudinal profile of the Central
Spine Road showing the 50 yr. flood level is attached herewith.

From aesthetic point of view and other practical consideration, the height of median has been
kept limited between 25 cm and 50 cm which determines the length and height of road surface
raising. The width of the new median has been kept same as that of the existing median, and
the bottom of the new median has been kept below the bottom level of macadam with a view
to preventing seepage of flood water through the road pavement and for stability of the
median. The new median is of RCC which will resist the accidental impact of vehicle without
being cracked. The reaches of the road from ch. 6.90 to 7.70, ch. 8.82 t0 9.02 and ch. 12.82
0 13.11 are not required to be raised as they are above the 30 year flood. But from practical
consideration provision for median in the said reaches has been made.

The openings kept along the median will have to be closed by sand gunny bags during flood.

The criteria followed in designing the road raising works have been fixed in consultation with
the concerned Engineers of RAJUK and the Project Director, PMO.
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