7.2 Development of Lowland Area around Proposed Regulating Ponds

The preparation of two regulating ponds, the Jatorabari and the Gandaria,
which will be main drainage facilities, have been proposed. These ponds
are located on existing lowiands in the € IT and B III area which are
elther government or pfivately owned. The proposed ponds are to be the
minimum sizes requlred, occupylng approximately 57 and 49 percent,

- regpectively, of the existing undeveloped lowlands.

“After completion of the prolect, these lowland areas, including the
proposed ponds will be protected from external flooding by the proposed
dikes. The H.W.L. during the fainy season wlll be always maintained at a
lower level than prior to the project completion, thereby increasing the

potential for development in these areas.

Accordingly, adequate land use arrangements or regulations for these

areas shall be required by the government In order to secure the proposed

pends areas.

In this gectlon, hydraulle problems due to confused or sprawling
development in these areas are described by the comparative study of the

following cases:

Case 1: With no antlcipated development, the existing storage
capacities of the two ponds will be maintained until the
target year 2000.

Case 2: Due to development progression, the storage capacities of the
two ponds will decrease untll the proposed plan in the year

2000 becomes effective.

Case 3(a): Jatorabari pond will be the same as for case 2, but the
Gandaria pond will be completely developed in 2000.

Case 3(b): The improvement plan of Case 3(a) will be maintained under

slmilar dralnage conitions as for Case 2.
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Case 4(a):

Case 4(b):

Development in Case 3(a) will have progressed further in

2000, while in the Jatorabari pond area it will decrease to

almost half of that for Case 3(a).

similar drainage conditions as for Case 2.

Improvemeht plan of Case 4(a) will be maintained under

Table 1.9 presents the detailed conditions of each caleulation case.

" Table 1.9 Calculation Condition of Sensitive Analysis

Case No Regulating Cap. Regulatiﬁg Cap, Pump Co . Khal Improvement
" of Jatorabari of Gandaria . Capacity Segun- Dholal Gondaria
Pond (x 106 m3) Pond (x 106 m3) (m3/sec) bagicha
1 3.00 0.80 18.8 execute execute no-
execute
2 1.75 0.40 18.8 do do do
3(a) 1.75 0 18.8 do ' do do
3(b) 1.75 0 38.0 do do execute
4(a) 1.15 0 18.0 do do no
execute
4(b) 1.15 0 do execute

67-0 do :

The hydraulic calculation method is used in the same manner as for the

unsteady flow as previously mentioned.
is illustrated in Fig. I.29.
discharge at main points) for each case are illustrated in Fig. ¥.30.

The similar model for each cage

Calculation results (the H.W.T.. and peak

Hydraulic information is as follows:

Case 1:

Case 2:

:The H.W.L. of the three ponds, inéluding the existing pond at

the Narinda.pumping station, will be 10 to 20 cm lower in

comparison to the proposed plan, Case 23 however, the H.W.L.

upstream of Segunbagicha Khal will not vary.

Accordingly,

dralnage enditions of the sub-dralnage area in the B 11,
B III, C II areas and in half of the C I area will be better

than for Case 2.

To be omitted because of the proposed plan.

I - 44



Case 3(a):

Case 3(b):

Case 4{a) :

Case 4(b) :

Because of land develppment for the Gandaria pond, all of the
B IXI area will experience internal flooding as peak
discharges increase to almost 28 m3/sec. The H.W.L. of the
Jatorabari and Narinda ponds will be up almost 30 cm as
compared with Case 2. Even the water level at the Narlunda
gite at the time of the peak occurrvence from the B II area
will be 4.50 m G.T.S. (0.5 m highetr than that of Case 2).
Accordingly, drainage conditions af the B II upstream area

will become critical.

Drairage conditions of the B II and B III areas will be
improved, being the same as for Case 2, by increasing the
punp c¢apaclty of the Narinda pumping statlion (38 m3/sec), and
by accomplishing the Gandaria Khal improvements (i = 1:2000,
Q = 28 m3/sec, Width B = 7.0 m, Depth H = 5.5 m, Length L =
2.0 km).

Internal flood damage to the B II and B III areas will become
more serious than for Case 3(a)., Moreover, the C I upstreanm
area, along the boundary of the B IX and C I areas, will
experience internal floding because the water level at the
WAPDA building of the Segunbaglicha Khal at the time of peak
occurrence from the sub-drainage area will increase to more

than 35 cm as compared to Case 2.

In order to improve the drainage conditions of the B II,

‘B III and C I areas so as to be the same as for Case 2,

increasing the pump capacity of the Narinda pumping station
(67 m3/sec) and accomplishing the Gandaria Khal improvements,

go as to be the same as for Case 3(b), are required.

As described above, if the proposed ponds areas are subjected to rapid,

confused and sprawled land development by the private sector, a heavy

investment for the drainage improvement work will be reﬁuired.

Accordingly, it is reiterated that adequaté land use arrangements or

regulations encompassing the lowlands neighboring the proposed ponds are,

at any cost, required,
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Table T.l0 Runoff Coefficient of Sub-Drainage Areas

B ZONE RUNOFF COEFFICIENT
BLOCK AREA RUNCFF LAND USE %)
COEFRGENT Rasidantial Cemmerclal  Industtlal  Institutlonal Open Space!  \Waterbodles
High Densisy Medlum Donsiy Low Density Agricuitural
No. km2 { 0.50 0.50 0.30 0.65 0.55 0.30 0.20 1.400
B 0.64 0.39 . as a 5 57
B2 0.39 0.54 52 40 8
B3 Q.22 a.52 a5 186
B4-1 0.32 0.52 90 10
B4.2 0.5t 0.56 57 43
B 0.49 .48 a0 50 . 20
as o.70 0.51 48 27 18 . 9
BY 041 0.45 49 18 11 22
0] 1,69 052 50 15 3 27 2 3
B9 0.80 055 84 3 3 10
Bio 0.51 052 40 10
B11 0.14 0.5% 40 a0 k{1
Bi2 042 0.55 50 25 25
B13 . 033 0.50 85 15 15 5
814 021 0.52 90 10
C TONE RUN-OFF COEFFICRENT
BOCK AREA RUNGFF LAND USE (%)
COEFFICENT Rasldential Commercial  Industrial  [nstitutlonal COpsn Space/ Waterbodies
High Density Medium Density Low Density Agrlculiural
No. m2 1 .50 0.50 0.30 0.65 0.55 . 0.30 0.29 1.00
(&3] .79 0.28 e % 30 35 1
2 0.60 023 30 70
Q 0.58 055 20 60 ts 5
C4-1 .47 0.35 8s 15
G4-2 0.38 042 25 30 20 25
G4-3 0.1% D45 35 23 42
C5-1 0.28 040 50 50
Cc5-2 0.32 0.53 a5 EY 60
c5.3 0.07 0.50 35 5
8 0.39 0.5% 10 70 10 10
[+F 8| ¢.23 050 80 - 10 10
Gr-2 0.05 0.50 85 5
ca 0.18 0.5% -] 40
L] 0.80 0.45 §9 19 30
10 0.37 0.32 5 80 i3 2
Gi1 013 051 20 10
Ci2 0.24 0.52 10 30
ci3 0.38 0.35 35 S 20 40
G4 0.28 0.53 19 60 ao
. C15 0.11 0.50 . 50 30 20
c18 044 0.4% 50 30 20
ci7 9.2¢ 052 90 10
<13 0.64 0.59 €5 5 10 20
<19 171 0.43 25 3 50 20
c20 1.14 0.54 70 0 10 10
F ZO0ME RUN-OFF OCEFFICIENT
BOCK ARSA RUNOFF LAND USE (%) .
COEFACENT Rasldential Commercial  Industrial  Institulional Open Spacel  Walerbodiss
High Denslty Medivm Densily Low Denaity Agricuitural
No. km2 ] 0.50 0.50 0.30 0.65 0.55 0.30 0.20 1.00
F1 Q.84 0.35 a5 i0 35 20
F2 Q.45 0.39 © 100
F3 0.10 230 100
Fé 0.51 039 100
F5 0.47 T 0.88 15 &2 23
F8 0.32 ©.50 85 25 20
F7 v.39 Q35 20 55 5 10 10
Fa a.11 0.54 10 99
F9 o7 0.4 45 25 5 2%
F10 0.85 0.56 50 20 20
Fil 0.33 0.38 20 10 19 .
Fi2 Q.98 034 30 50 20
F13 a.87 0.53 &0 s 30 5 .
Fid .42 0.40 20 410 20
F15 0.18 0.52 70 a5 5
Fi8 0.84 2.39 25 25 50
47 0.87 043 55 40 H
F1a 1.00 0.42 10 ’ 50 ao 5 5
F19 .61 0.2 90 kL
F20 3.63 062 27 2 25 3 13 30




Table I.11 Design Discharge ( Noc 1 )

B ZONE (OLD DHAKA) : DRAINAGE PIPE :

MAIN, DIVERSION,AND BRANCH

Condhlens;  Inist Thne! 20 min
Block Draiage Area Run-oll Coaificant . Lensgth Yelocily Time of Ralafall fntensiy Runolt
No. Individuat A lated Indlvldua A Yaled indlvidual Accumialed Concanliatien 2y, Freq. £y Freq 2y. Freq. Sy. Freq.
L3 A | F ¥ L v ] iz 15 oz o5
(ha) {ha) {m} () {mrs} {min} {rmmhn {mmihr) {m3fs} [m3ra}
{Divorslon)
i1} 00 0.39 1400.00
64.00 039 1400.00 1.00 44.00 o0 05.80 527 6.4
B2 KR Xrid 054 700,00
103.00 [ X1 2660.00 140 5200 62.63 89.28 897 1157
{hiain
B3 . 2200 0.52 750.00
2200 0.52 750.00 140 29.00 .83 f1d.o9 291 a62
Be 231.03 0.56 1250.00
105.00 058 1250.00 1.40 25.60 B46T7 105.94 13.54 165.09
85 49.00 R 0.45 450.00
154.00 Q.52 1700.00 140 £1.00 70.69 23.96 17.54 20
BS T0.00 0.51 E50.00
224.00 050 2350.00 146 4300 T2 4189 2262 2959
BY 4100 0.45 300.00
265.00 049 2650.00 140 52 00 [3-1.3 8828 2513 aied
{Branch)
ar 800 0.44 Z00.00 1.00
£00.00 1.40
86.00 044 780.00 140 .10 94.50 112.84 4.03 501
C ZONE (SEGUNBAGICHA) : DRAINAGE PIPE (D-6} : C4 BLOCK
Conditions: Inlet Tima; 20 min
Block Dranage Ares Run-ofl Coelliciend Leaglh Velocity Tima of Rainfall inlenshy Aun-of
Ho. Individual A latad individual A fated A taled Conceniralion 2. Freq. 5y. Fieq. 2y. Freg. 5y. Freq.
3 A t F i L L} 1 3 [E] o0 (=]
{hay {ha) {m) [m} [m’s) {enin) {rmm i) {mmlhr) {md/3) [
C4-1 47.00 035 40900 100
520.00 140
47.00 035 103000 140 3285 B7.03 10268 A93 497
42 w0 o422 530.00
§3.00 0.8 16§0.03 1.40 a7 B0.43 100.99 7.05 8385
-
C ZONE (SEGUNBAGICHAY: DRAINAGE PIPE {(D~5) : C5 BLOCK
Condilions: Inted Time; 20 min
Blotk Drenega Area Run ol] Cecldont Lenglh Yelocity Tima of Ragnlad intensity Aun-olt
Ma., Iadividual ividuak A laled Individuel Atcumlalad Coacenlraticn  2'y. Freq. 5y. Feeq. 2y. Freq. 5y. Freg.
a A i F i L v 1 2 (1] [=-] Gs
{ha} hal im) {m} {m’s) {iin) {mm/hr} [menihs) [mats) {mars)
(2.3 ] 26.00 0.40 300.00 1.00
24000 1.40
26.00 a40 £60.00 1.40 27.86 93.09 115.68 269 3.54
c5-2 3200 0.39 48000
58.00 0.50 1140.00 140 kL %.7 4 8623 0TS 655 B8.53
C 7ONE (SEGUNBAGICHA): DRATNAGE PIPE (D-4) : C7 BLOCK
Conditlons: Inlel Time; 20 min
Black Drabiage Area Run-ol] Goollident Lengih Velosliy Time of Rabiad kkansiy . Aurrofl
Ha. ndividual A talgd A lated I A falod Concentration 2. Freq. §v. Fieq. 2y. Freg, 5y. Freq.
a A 1 F i L v I 2 5 az a5
the} (hay {m} {m} {m/3) {min) {mmshr} {minshs) {mi/s) {ra3/a}
G- 23.00 850 250.00 1.0¢
540.00 1.40
.00 0.50 800.00 1.4C 60 E9.6T 1.7 266 .57
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Table T.12 Design Discharge ( No 2 )
C ZONE : SEGUNBAGICHA KHAL .
Conditkons:  Inld Tima: 20 min
Block Area Aunrol] Ceslfcdsn Lenglih Yelocily Tuna of Ralrdsl intenshy Run-ll
iNo. Individual  Accumlgled Indlvidual  As 4 Indivldual A lated Concanlrallen 2 y. freq. 8 y. Fray. 2y. Feeq. §y. Freq.
8 A B ] F i 1 v 1 12 15 e o5
{ha} {ba) {m} {m} {mie) {mln} {mmihi] {mmshr) {m3te} (m3fs}
ct 19.00 0.28
€2 1.0 023 1180.00
139.00 0.26 1190.¢0 140 967 7095 1004 a0 ie0a
c3 a0 055 730.00
c4 .00 0.39
) 295.00 0.36 1el10.00 100 £1.83 5980 243 20.59 25.00
cs B5.06 0.50 £00.00 N
C& 39.00 055
2960 G.40 2510.00 1.00 £1.83 £330 a88.52 28.02 35.70
ct 28.00 0.50 57000
ca 1200 0.55
245.00 o4 2084.00 1.00 R £8.00 TAR e a7.83
[=-] 0.0 0.45 40000
5085.00 042 1489.00 100 73.00 S483 T0.35 3230 4145
C10-14 143.00 043 10.00 -
§43.00 042 9630.00 1.60 20.50 5113 £9.00 4062 5217
Cis 11.00 0.50 7000
£59.00 o42 4000.00 100 2567 .19 6559 4938 5066
'
F ZCONE : BEGUNBARI KHAL
Conditions:  Indal Time; 26 min
Bleck Draioags Area Raxr-off Coefticient Length Velochy Tioe of Rainfall Iniensiy Runrall
Ho. Individual Accumiaied Tedividual A ndividual A Concantredlen 2y Fieq. 6 y. Fraq. 2y. Fenq. Sy. Freq.
a A { F 1 L v ] ” 2] s -] &5
{he) {ba) {m} {m} {mis} [ming {mmihr} {mmshe} {m¥s) {m3/s}
Fi-5 2M7.00 038 218000
Fé 3200 .50
F7 39.00 035
284.00 Baz 21B80.00 1.00 .33 66.67 84.5% "R 2547
F& {100 064 €00.00
233.00 038 R780.00 1.00 £6.33 £0.69 Tid LAk 2443
Fi0 FOANMOMNE] LAKE BLOCK) MAX. DISCHARGE FROM THE LAKE REGULATED BY WEIR 270
F@ 71.00 041 1200.00
Fif 35.00 038
106.60 040 1200.00 .00 40.00 FiN: 100.06 .30 1178 1448
F12 $2.00 0.34 1050.00
Fi3 57.00 0.3
M.m 0.41 2250.00 1.00 57.50 €5.90 8Tt 20.36 2568 28.58
F14 4200 Q.40 804,60
Fis 18.00 Q.52
311.00 041 305000 109 7083 825 7452 21.96 2008 3078
€30.00 040 3050.00 1.00 7083 58.25 7452 40.77 3217 5487
Fi8 64.00 039 710.60 .
£§94.00 Q40 3760.0¢ 1.00 8267 5281 6703 40.72 5234 5504
F17 87.00 043 310.00
Fi8 1006.00 042
£881.09 040 £070.03 1060 07.83 50.74 6533 4967 6305 6E85



Table I.13

C ZONE (SEGUNBAGICHA) ; DRATNAGE PIPE (D-3)

Design Discharge

( No

3)

: Cl11 TO Cl4 BIOCKR

Condlilons:  Inlet Time; 20 mia
Block O:alnaga Aren furrolt Coetlident Length Velacity Time ol Raindalt klensty Rua-off
He. Individus)  Accumtated Individual Accumfalad Fndividusl Accumlatad Concenrallon 2y, Freq 6 y. Freq. 2. Freg, Sy. Feaq.
a A ¥ i L v ] 2 5] @ a5
{ba) {ta) (m} {m) {ra’s) {mln} {mmihe) {rm/fhr) {mais) {ma/s)
cio I7.00 Q.32 350.00 1.00
50000 140
37.00 o032 £90.00 [ E1] T 88.26 11010 200 362
Gt 1500 ©.61 650.00
5200 Q40 164000 140 39.52 80.08 10052 467 5.65
Ciz 2400 0.52 000 .
7500 0.44 1640.00 140 39.52 80.08 100.59 TAS .35
<13 1900 035 650 00
11600 0.4t 2250.00 1.40 4126 1328 #2.59 @59 1202
014 28.00 LR o000
143.00 043 293004 1.40 59.60 &7.16 8528 147 457
F ZONE (BEGUNBARYI) : DRAINAGE PIPE (D-9) : F1 TO F5 BLOCK
Condilons: ikl Time; 20 mky
Block Az Raun-oll Coelliclen Length Velocity Time of Rainfal Intensly Run-of
Ho. Individuai Accumlated Indlvldual Accumlalad Individual Accumialed Concentratlon 2y, Freq. 5y Freq 2y. Freg. 5y Frog.
a A 1 { B & L i i2 (53 o [+
{hs) {ha) im) {m) {mfs) {min} {mm/hr) mm/hi] s mafs,
F1 400 .35 450.00 1.00
550.00 140
64.00 Das 1180.00 140 3403 8570 107.14 5.3 6.67
F2 45.00 0.20 SE0.00
{Branch} 4500 0.50 560.00 140 2667 .66 117.48 3.55 440
108.060 kx| 1180.00 1.40 34.05 85.70 107.14 855 1074
3 108 030 450.00
119.00 033 122000 1.40 %40 8020 100.72 875 1082
F4 51.00 0.3 .
17000 032 163000 140 39.40 £0.20 100.72 12,12 w22
F5 47.00 055 330.00
211.00 036 1962.00 1.40 43.33 76.59 9548 i6.62 2094
d - .
F ZONE (BEGUNBARI) DRATNAGE PIPE (D-8) : F15 BLOCK
Conditkens:  Indet Time; 20 min
Block Drainage Aren Run=oll Cosificlent - Length Vatoclly Time of Raintal Infensily . Fanrolt
Ho. Indivdual Accymlatad IndZvidual Accumlated incividual Accurntated Cencentealion 2. Frog. 5y. Fieq. 2y. Fieq. &y. Freq.
L] A | F I L v t iz 15 L] [+.3
(ha} (ha) (m) {m} {m/s} {min} {mmha} {mmihr} {m3rs) {m3/s}
Fi5 1800 .52 450.00
18.00 052 45000 140 7538 o544 HO.50 28§ an
I ZONE (BEGUNBARI) : DRATNAGE PIPE (D7) : F19 BLOCK
Condilions:  [rd Tene; 20 sk ’
Block Desliage Area Run-oll Copllicient Lenglh Vatocily Tima of Ralndall Intensty Run-off
o, Individuat A 3 Individual A lated divig A laled Cencenlialion 2. Freq. Sy Freq 2y. Frog. §y. Fraq.
a A 1 F 1 L v ] " 15 [+-3 =23
[ha} (ha) im) {m) {miz) {rato} {mmibi} {mmihek {m3is) {m3/s}
Fi91 36.00 052 550.00
38.00 0s2 530.00 1.40 26.55 0485 117.64 4.93 .12
Fig-z 2500 .52 . 550.00
61.00 952 110000 140 33.1¢ 86 TE 10837 7.64 BES
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‘Table I.15 Hydraulic Design of Drainage Pipes ( No 1 )

B ZONE (OLD DHAKA) : DRAINAGE PIPE : MATN, DIVERSTION, AND BRANCH

Conduit Data
Area Exlat.Pipa Design Shopa Irven Elavation Ground Elev, Overburden
——E PR -... . S b
Sectlon Ingvidunl Accumisled . Runcll  Capacity  Runelf Shapa Bizs Langih “W.Hced  Pipe  Valoeily  Olscharge Upper End  Lower Ed Deplh
No. ha ha madla m3/3 m3iis m ) olos olao mfs mlls a1l m m )
{Diversion)
64.00
B4.00 8.64
39.00
0.2 f03.00 11.97 - 1137 Ractangular  2.20'2.86  1480.00 1.0 05 207 15.50 1.90 1.15 TOL- 500 1.95-170
{Main)
2200
1.5 22.00 362 + .62 Clroylar 1.90 750.00 1.0 0.5 1.28 3.64 250 215 6.80 - 630 1.85
8300
o-1-4 105.00 1699 230 7.69 do. 2.60 350.00 1w 0.5 158 a.40 145 1.25 6.30 155
49.00
o-t-3 154.00 2201 1238 an --% 2.60 450.00 1.0 0.5 166 10.23 1.05 0.85 6.20 2135
7060
D-1-2 224 00 2859 12.30 16.29 Square 2.50 650.00 1.9 05 2.35 17.37 075 G.45 630 - 650 235.3.15
4100 .
G-t-1 265.00 MG 1230 19.54 da, 340 100.00 10 a5 2.46 20.76 025 020 §00-600 315-250
{Sranch)
I6.00
D-1-8 365.09 5.01 - 5.01 Cleoulsr 2.20 540600 1.0 05 142 538 200 225 600 - 550 1.30
C ZONE (SEGUNBAGICHA) : DRAINAGE PIPE (D-4) : C7 BLOCK
Condhr| Daty
Aral Exist.Pips  Dexign —N0 e 0t Eliviion _ Geound Elev. Ovsrburdan
Sedion  Individuad Accumisied Runoll  Coepacity  Hunoll Sapn Sz Llength  W.Hewd  Fipo Velocily Dischiirgs  Upper End  Lowsr £nd Deph
No. ha ha nils mifs marls m m ofoo olca mis mars m m m m
23.00
04 23.00 .57 1.94 &3 Clroutar 1.50 ££9.00 0 95 1.50 154 290 260 600 - 560 5.00
C ZONE (SEGUNBAGICHA) : DRATNAGE PIPE (D-3) : Cl1 TO Cl4 BLOCK
Cooduil Daty
Antu Exist.Pips Ossign ! o lvert Edvmton | Ground Efev.  Overbursen
Sediion R a d Runoil pacily  Runolf Shapss Size Lenglh  W.Head Pips Velogity  Glzcharge Upgwr End  Lowar End Dapih
Mo, L ta_ . mafs  mdis  mis . mo.ofeo  ola ;i m3se Ll m n m
3I700
©-3-4 3700 62 . .62 Clroulmr 120 500.00 1.0 a8 1.28 264 el 338 70 -730 120 -155
5.00
-3 52.00 X - 5.66 do. 230 65000 19 o8 .48 6.08 295 260 730-750 155-210
2400 :
76.00 2325 - 8.05 9.00
3000
D-3-2 11600 1212 - 1262 9, 200 650,06 19 05 174 1230 2,00 165  T50-7.10 210195
22.00 )
D-3-1 142,00 1587 - 1457 Reclangulsr  26°3.0 700,00 10 05 191 1490 185 130 710-500 215 -0.40




Hydraulic Design of Drainage Pipes {( No 2}

Table I.16
DRAINAGE PIPE (D-6) : C4 BLOXK

C ZONE (SFGUNBAGICHA) :

. Condul Dals .
L Area Exist.Pipr Deslgn Slops Inved Elevation  Ground Elev, Overburden
Eacllon Indiidcml Accumialed Runofl  Capaclly  Runoll Bhipe Siza Length  W.hkad  Phoe Yeloglly Discharge Upper End  Lower End Deplh
Ha. ha ha mile mafs m3fs m ) 0fp0 ofed mia mils m m m m
47.00 .
D-8-2 AT.00 497 027 471 Clreular 220 520.00 0.8 05 127 4.61 230 - 2450 B0 -840 1.10-170
36.00
D61 B83.00 a5 0.55 7.50 do, Rl 530.00 Li2:] 05 148 an 1.50 120 6.40 - 500 170 - 050
C ZONE {SEGUNBAGICHA) : DRATINAGE PIPE {D-5) :+ C5 BLOCK
Conduil Data
Aren Exish.Plps  Deskgn S faved Elevallen  Ground Elev. Gverbuiden
Sadfon  Individual Accumlated Runoil  Cepoclly  Runofi Ehapa Slza Lenglk W.Head  Pipe Valoclly Discharge Upper End  Lower End Depth
Ho. ha mais mi/s ms m m oloo eloo mis m3le m m m m
2600 :
0-5-2 2600 a4 . M Clicular 150 240.00 1o s 1.28 3.64 2685 2.50 2.iD- 6820 103-130
3200
D-5-1 = 2] 825 - B8.86 6o, 270 480.00 10 05 162 a2 . 1.78 1.5 620 580 §30-120

F ZONE (BEGUNBARI) : DRAINAGE PIPE (D-7) : Fl9 BLOCK

Conduil Data
e
Arta Exisi.Fipe Deskgn S hiven Elevztion Ground Eay, OvechUrden
Sectlon | Individual Accumiajed Runcl!  Crpacity  Runoli Shape Sze Length  W.Head Pipy Veloeily ODischarge Uppar End  Lower Erd Dapth
Ha. ha hy m3ls mils mafs ) m Qfen ofas mis mdis m n m m
38.00
B-T-2 35.00 612 - 8.2 Cloidar 2.40 550.00 1.0 05 150 878 270 245 670 - 65€60 1.10- 123
2300 )
D-7-1 61.00 .55 . 9.55 . 280 $50.00 10 as 1.66 1023 2405 178 660- 600 125-095

F ZONE (BEGUNBART) : DRATNAGE PIPE {(D-9) : Fl TO FS BLOCK

Caondyit Data
Area Exksi.Pipe  Design Skeoa lmvar Efevaicn Ground Elev. Overburden
Seclion  insividual Accumiated HRunolf  Capaciy  Runoll Shira Size Length  W.Hesd  Pins Yelocily Dischargs Upper knd  Lower End Copth
Mo, ha ha m3fs ma mass m m oloo olag mis m3is M m m m
64.00
D-9-3 64.00 65T - 5.67 Cheular 240 £50.00 10 a5 1.50 &3 4.10 330 8.00 100 - 438
-9- 45.00 440 - +.40 40, 10 $650.00 149 as 1.37 475 £.40 4.10 8.00 1.00 - 130
109.00 fo.m1 - 1971
D-5-4 12.00
(Branch) .00 1059 - 1089 do. 250 450.00 10 (.13 1.70 1n24 330 310 8.00 138 - 1.50
51.00
170.00 1522 - 1522
LYALH
D-9-1 2170 20.84 - 2094 go. A7 00,00 10 05 .4 .52 230 15 8.00 1.50 - 165
F ZONE (BEGUNBARI) : DRAINAGE PIPE (D~8) : F15 BLOCK
©_ Conduli Daia
Ares Exist.Pips  Deakgn % - frivert Elevation Ground Efy. Uvacburden
Secilen  Individual Accumlaled Aunoll  Cepacity Runoff Shupe Size Length ¥W.Hoed  Pipe Vetocily ODlscharge  Upper End  Lower End Dapin
Na. ha mlis miis m3fs m m oloo olag mia miis m m [l m
16.060
0.8 £8.00 311 - an Clrcular 1.80 450.00 1.0 1.0 .24 215 a5 230 T50-850 145-080
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Rainfall Intensity :
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FIG. 1.2 DESIGN TWO DAYS CONSECUTIVE RAINFALL
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LEGEND

1 REVISED BOUNDARY

wamm=momi= 3 FORMER BOUNDARY s,
. . 7, 'l‘-.%':.‘.;‘-’gi"—h kS
0 A “exn

i e s BRTAR T .

AAEA COF DIVIDED DRAAINAGE ZONES

Urit < km2

© GRAINAGE ZONE FORMER REVISED REMARKS
A BURIGANGA RIVER ZONE 12.85 15.23 055 from B Zene, 1,62 from F Zane
B OHOLAIKHAL ZONE 7.76 6.68 052 to C Zone, 95810 A Zone
C  SEGUNAAGICHA KHAL ZONE 8.04 10.92  0.25 from F Zonae, 1.1 from O Zone, 0.52 from B Zone
D BASHABO ZONE 8.3z 7.48 025 from F Zeme, 1.41 10 © Zane
€ NORTHEAST EDGE ZONE 13.93 13.9-3
F BEGUNBARIKHAL ZONE 16.02 13.70 1.82 to A Zonw, 0.25 to C Zone, 0.25 1o D Zona

- G GULSHAN-BAN ZONE 17.64 17.84

H  KALLYANPUR ZONE 12.78 12.78
1 NOATHZONE 31.42 31.42
J  TURAG RIVEABANK ZONE . . - 7.83 . T7.69

TOTAL DRAINAGE AREA 137.45 137.45

FIf. 1.3 REVISION OF DRAINAGE ZONE BOUNDARY
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(Branch)

Existing Available Drainage Pipe

Proposed Additionsl Drainage Pipe
Existing Marinda Pup Station
Proposed Additional Pump Station

Proposed Additional Pump Capacities

Pump Station Alternative 1 Alternative 2 Alternative 3
3
Pl (m”/sec) 25.3 23.5 10.3
3
P2 {m~ /sec) - - 17.4
Total 25.3 23.5 27,7
Existing and Proposed Drainage Pipes
SIS e ) - - . . B (5 B3- BGt
o8 | ee ®e|ee || a8
Langth (m) 700 .00 T30 00 350.00 453 60 £53.00 100 60 73 00 g2 09
Exfsting Avsllaie 82730 93000 Q3000 Q30
Oralnags Pige - - =i Qofea l£i0ofco =1 Qofeo 1=} Qgafoa - -
Olmmansion/Capaclity =929 C=12.30 Q=12.30 O=12.30
Qesign Runaff {m3is) 1137 §2596 62 25493 31.95 3417 - -
z
= | Box Culvert | Box Culveet | Box Culvert § BoxCulvert | 8ox Culvert Bax Culvert
g Progosed. 22x286 25«26 27227 27127 Jix3t 32232
= Acditional =100/ =10 afea In1 0 olea =10 ofed 1=1.0 9fca inf.0 afod - -
< Oratnage va207 vaZ.13 ve2 24 vs224 Va2 .48 w253
Pipe Q=11.50 o=1259 o=14.36 QrE4 36 - 02078 @=2259
Dasign Rungf M3/} 1137 362 1699 2201 2859 3184 11.37 -
o~
2
:,-.; Progssed &ax Culvert | Circutar Pipe | Circular Pipe | Circuix Pipe | Box Culvert B Culvert | Sox Quivert
= Adgitfonal 211286 . B0 22600 @ 2360 29x29% J1x35? 22x 286
:? Dralnzge =1 afoa R R T §=1.Quafca =10 ofon i=1.0 gfca =1 @ afoo 1=l efco -
-« Piga va2 07 vl 28 vel 53 val 66 w235 v 45 v=2a7
Q=11 50 =364 =3 <0 an10 23 =17 37 0=20.75 Quit 50
LDasfgn Runaif (n3/5) 1137 362 1693 -3 13.52 19 60 1137 1593
g
;’é Preposed Bax Culvert | Cirgular Plpe | Circulae Pipe Cirgufar Pipz | Ciroular fipe | Box Cuivert 3 Sgn Culvert
j Agditional 222286 1500 ¢ 2600 Extsting 91 @ 2500 22x 286 29129
=, Dralnage =t Qorte =1 0ofoo i=1 0 erpo Orainage =10 0/00 1=t g arca =1 2000 =1 0 ureq
Plpa v=207 w=128 w=l 38 Pipy v=123 v=l 54 v=20a7 wi233
Ca11.50 O3 54 [ ) =5 &4 Q7 58 =11 50 =17 37

FIG. 1.6

PROPOSED DRAINAGE FACILITIES OF ALTERNATIVES
OF OLD DHAKA AREA
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Alternative 1
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Ehal
@ Zone >'

Drainage Area

BI Area : 1.03 km
BII Area : 3.11 kn
B III Area : 2.59 km

c Zone : 10.92 km ) |
F Zone : 13.70 km .

Diversion Pipe

]

[y&]
Balu River

© Zone
e

%3

]

1)

[3%]

Buriganga River

Alternative 2

Begunbari
Khal
. ® Zone
Drainage Area .
b
2 ~
BI Area: 1.03km 0o [P
| | 3%
B II +B III Area : , © Zone -
5.65 km 2 13
2 : ' —
C Zone : 10,92 km “Pond >
- 2 ® || @& "6
F Zone : 13.70 km Diveraion
Pi‘;e ﬁnhalai Khal
Buriganga River
Alternative 3
Drainage Area Begunbari
Khal
BI Zone: 1.03 km2 ® Zone >
:;"‘f
(B II + B III) Area +, & y
C Zone : 16.57 km & “,g g
9|
. =}
FZone 3 13.70 km? ©+6) + @ a
a1
LEGEND
@ 60 { Pond 3
, ©, ® : Drainage Area,Zone @ Bond.
: Pumping Station Diversion e\f’{oholai Khal
{ Pongi) : Regulating Pond Fipe Buriganga River
FIG. 1.7 ALTERNATIVE PUMP DRAINAGE SYSTEM
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Introduction

Two(2) types of work are proposed to alleviate the flood problems
experienced in Dhaka: flood protection work and internal drainage

improvement work.

The flood protection work consists of comstruction of the dikes and
control gates,. The internal dralnage improvement works are
composed of rehabilitation of the existing pump station,
installétion of additional pump stations, khal improvements and

construction of trumk drainage pipes.

The khal improvement works include dredging, sodding, brick
protection, and construction of retaining walls, bridges, and box

culverts.

The trunk dralnage pipes consist of brick drain pipes and box

culverts.

The proposed works are summarized in Table J.,1. The locations of

the proposed facilities are illuétrated in Fig. J.1.
Flood Protection Dike

The 4.8 km of flood protection dikes 1s proposed along the eastern
and northern boundaries of the Segunbagicha Khal drainage zone (C
zone). The alignment runs northward along the Deb Dholai Khal from
the Dhaka~Demura Road to Manda and then turns westward until it

reaches the Bangladesh Rallway (See Fig. J.2).

The area 18 not urbanized and used for rice filelds and remains

swampy.

The topography of the area is flat with an elevation of about +2.0
m G.T.5. The subsoil is assumed to be silty clay =01l with 1 to 10

N-value.



The Tongitudinal section of the proposed dike is illustrated in
Flg., J.2. '

The following three(3) typlcal types are considered as structural
alternatives for the dike (See Fig. J.3):

Alternativte: Embankment type with sodding protection
Alternative-~2: Embankment type with brick protection

Alternative~3: Double concrete wall type

After comparison, Alternative-l is recommended in terms of
structural reliability, construction cost, operation and
maintenance, required land acquisition area, and procurement of
construction materials. Construction cost including land
acquisition of Alternativé—l is 1/1.2 of Alternative-2 and 1/2.5 of
Alternative-3.

The typical design of the dike 1s illustrated in Fig. J.4. Side
slope of 1:2 is proposed for stability of the embankment. Grassing

is provided to avoid erosion of the slope.

The 6.0 m wide crown 1s paved for operation and maintenance
activities, and for local traffic. Half of the dike base will be
an L-Shaped sand filter provided to protect the dike slope from

seepage.

The embankment materials are obtalned by dredging the inside areas
along the dike. The borrow pits are used as chammels for drailnage,

irrigation, and other water uses {See Fig. J.4).
Gate

Two(2) gates are proposed. One 1s attached with the new Narinda
pump station and the other Is Installed at Kamulapur. During rainy
geasons, the gates are fuliy closed for flood protection. During
dry seasons, they are operated based on the water use rule of the

regulating pond.



The proposed structural type and dimensions of the gates are shown
in Table J,2.

Main features consildered are as follows:

(1) Of the types of gates considered (roller, slide, flap, miter,
and rubber) the use of the roller gate 1s proposed taking into
account its ease of operation and maintenance. For the 1ift,

the pin-jack type 18 recommended,

(2) Bearing capacity of the subsoils in the Project area is
assumed to be 8-10 tons/m2 (Refer to 2.1). Since the gate
structure has a unit ioad per gquare meters of 10-15 tons/m2,
it is supported by pile foundation. The bearing piles shall
be driven to the fine sand layer, having more than 30 of

N-value, at about 20 m below ground surface.

(3) To protect the gate structure from seepage, a cutoff wall made
of steel sheet plles will be provided beneath and at the sides
of the gate.

The typical design of the gate are illustrated in Fig. J.5.

Pump Station

The proposed works are rehabilitation of the exlsting Narinda pump

station with a 9.6 23/S capacity, and the installation of the

additional Narinda pump station with 2 9.2 m3/S capacity.

The basic hydraulic requirements of both pump stations are shown in
Table J.3.

The pump stations are designed to meet the above-mentioned

hydraulic requirements.

The maln features of the proposed rehabilitation and additional

“Installation of the pump stations are shown in Table J.4.



4.1

The locations and layouts of the existing and new pump stations are
illustrated in Fig. J.6 to Fig. J.7.

Rehabilitation of Existing Pump Station

The existing Narinda punp station suffers from the fol]owing :

problems as described in Supporting Report E.

1

(2)

(3)

(&)

(5)

(6)

Overloading of the pump shaft's horsepower rating created by
operations requiring large pump-up heads exceeding that for
which it was designed.

Hydraulic head loss generated by trash collected at the screen.
Difficulty in procurement of spare parts for the motors.

Lack of pump supporting parts: bolts, nuts, base plates, etc.
Damaged gate

(The exlsting gates are to be demolished after completion of
the proposed additional pump station).

Shortage in the capacity of electric equipment.

(This problem may have been solved since some electric

equipment were replaced by DPHE in late 1986).

A rehabilitation plan, taking into considération of the following

two(2) steps, is proposed in order to solve the above~mentioned

problems.

Step 1:

(L

Reconstruction of discharge pipes

The requirement of the maxlmum pump-up head is attributed to
the high elevation of the top point (8. 699 m G.T.S.) and
outlet point (6. 600 m G.T.3.) of the existing discharge plpes
(S5¢e Fig. J.8). No siphonage 1s avallable in this discharge’

system.



The existing outlets of the discharge plpes are extended

dowaward to reduce the required pump-up head by siphonage.

(2) Installation of Aupomatic Trash Rankes
Automatic trash rakes [Four (4) sets] are to be installed for

quick removal of collected garbage (See Fig. J.8).

Setp 23
The existing pumps are to be replaced with new ones in order
to obtain higher pump efficiency. The replacement is expected
when the 1ife of the existing pump 1s at its end.
The existing motors are to be replaced to meet the

specifications of the replaced pumps.
4,2 Additional Pump Station (New Narinda Pump Station)
(1) Pump Type

Based on the conditions of the total pump head of approx.
3.8 m and a total flow of 9.2 m3/8, the followlng three(3)

alternatives are considered:

Alternative 1: Vertical axial flow pump
Alternative 2: Horizontal mlxed flow pump

Alternative 3: Submersible motor pump

Alternative 1: The vertical axial flow pump 1ls proposed
through comparison of the advantages and disadvantages of each

pump type described below:
Alternative 1: Vertical axial flow pump
Advantage:

= It can be operated at high reliability over a wlde range

6f flows with easy operation and maintenance.



Disadvantage:

- Compared to the horizbntal mixed flow type, this type
saves about 10% in costs for mechanical equipnent, but
requires additional costs for clvil works. As a result,

“the total construction cost 1s larger.
Alternative 2: Horizontal mixed flow pump

Advantage:

- Dismantling of the pump for inspection and repair is
simple.

- Only a small vertical clearance is required inside the

pump house for dismantiling and removing the pump.

- Total construction cost, including costs for equipment

and civil works, 1s less than for vertlcal axial flow

type.

Disadvantage:
~ There are many pre-operation reguirements to be dealt

with, prior to start of pump operation. These are:

(a) To start vacuum pump

(b) To confirm full supply of water in intake casing
{c¢) To switch on maln pump

{d) To start discharge valve opening

{e) Full opening of discharge valve

(£f) To stop vaccum pump operation

Due to these complicated pre-operational requirements,
operation rteliability of this type is lower than for that
of the vertlcal axial flow type.

~ A more detalled inspection of the many pleces of
auxiliary equipment is required as compared to the

vertical axlal flow type.



(2)

(3)

(4)

Alternative 3: Subnmersible motor pump

Advantage:
- Total construction cost 1s lower: approximately halif of

the costs of the other two(2) alternatives.

Disadvantage:
- Life 1s very short: assumed to be 5-7 years,
approximately one-third of the other two(2) Alternatives,

- Fraequent maintenance work 1s required.
NMumber of Pump Units

In viéw of bperatioual trouble of the pumps, one pump station
is usually provided with three(3) to five(5) pump units.
Provision of a large number of pump units will lower the risk
of pump operation trouble and reduce the operating period of
each pump unit. On the other hand, installation of a small

number of pump units will lower the construction cost.

The provision of four(4) pump units is proposed thfough a
comparative study of the use of threa(3) to five(5) pump units.

Power Source of Pump Operation

As alternatives for the puﬁp power sourﬁe, the electrical
motor driven type and the diesel englne driven type were
studied. Comparing the two types, the electrical motor driven
type was adopted taking Into account its ease of operation and
maintenance and the avallability of electricity in Dhaka.
A backup electric power source will be provided to handle such

emergencies as power fallures,
Other Eguipment
Other equipment, Including travelling overhead crane,

facilities for minor in-station repairs, water level recorder,

and automatic trash rakes are to be provided.



(5) Civil Works

Béaring capacity of the subsoils in the site 1s assumed to be
8~10 tona/mZ, _

Pile foundation 1s required to support tﬁe pump'facilities,
The piles shall be driven fo the sand bearing layer, about 20
m below ground surface.

Cutoff wall is to be provided against seepage.

.Khal Improvement

The proposed typilcal cross sections of the khal improvement are:

-~ Trapezoidal shape with 1:1.5-1:2.0 slope protected by sodding
— Trapezoidal shape with 1:1 slope protected by brick

The proposed khal improvement works consist of dredging; sodding
protection, brick protection, construction pf'retaining_walls,

bridges, and box culverts and are summarized in Table J.5.
(1) Cross Section Type and Protection Works

Trapezoldal Sﬁape is applied for the khal sections where
comparatively easy land acquisition 1s expected. A slope of
1:1.5-1:2,0 is provided with sodding protection and slope of
1:1 is protected by brick.

Selection of the slope types is made based on iand acquisition
conditions.

Typical sections are i1llustrated 1n Fig. J.9.

A rectangular shape is proposed for the khal sections where land
acquisition is difficult. The rectangular shape 1s supported by

retaining walls.



0f the alternative retaining walls {(concrete panel wall type,
sheet plle wall type, and gravity type) as shown in Fig. J.9, the
concrete panel wall type with bracing beam (B-2 type) is
recommended, comparing construction costs, stability and

reliablility of structures and requirements for land acquisition.

The=typical sectlon of the proposed retalning wall is as
1llustrated in Fig. J.10.

(2) Box Culvert and Bridge

ReConétruction.of existing box culverts and bridge is proposed
for the crossing sections of the roads and rallway. The
proposed box culverts are made of reinforced concrete. A
girder type bridge is proposed when reconstructing the existing
railway bridge because of the necessity to perform first and
safe construction under conditions reguiring the frequent

passing of trains,

The typical designs of the proposed box culverts and bridge are
as illustrated in Fig. J.11 and Fig. J.12.

(3} Fence

Guard fences are provided for both banks of the khals in the
developed areas for protection against garbage dumping and

encroachment by squatters.
Dralnage Pipe

The existing structural types of dralnage plpe employed by DPHE are

as shown in Table J.6.

Structural damages to the existing dralnage plpes have been rarely
reported in the past, Bricks can be sufficlently supplied at low

cost, Moreover, many gskilled masons are avallable for this work.



Considering the above, it is recommended that brick type pipes with
diameters of 1.5 - 3.7 m be used.

For drainage.pipés having diameters of more than 3.0 meters and are
being used under heavy load conditions, the reinforced concrete box
culvert type is recommended. Under light load conditions, the

brick type, having four (A) layers of arched brick, are to be used,

The proposed types of dralnage pipé structure are shown in Table
J.?.

The typical design of the proposed drains are illustrated in Fig.
J.ll.

The proposed drainage pipe work is shown In Table J.8.

J-10



Toble L1 Summary of Proposed Works
item Dascription Unit Zone Total Remarks
B G F

A. Dike H=60m m 4800 4800

B. Pump station 9.2 & 9.6 m3fs place 2 18.8] Rehabilitation

{m3/s) 18.8 and New
GC. Gate 60mx60m place 1 1 2
D. Khal Improvement Works m 4200 5100 3800 12100
1. Dredging 1000 m3 1069 154.6 33.7 295.2
2. Sodding 1000 m2 54 25 53 132
3. Brick Protection m 400 1180 760 2280
4. Retaining Wall Concrete Panel m 480 280 760
5, Box Cujvert B4Tmx m 25 192 147 364
H4-6m {1 place)l (12 places)} {8 places)] (21 placas)
6. Railway Bridge L=12mX3 place 1 1
E. Drainage Pipe m 4280 4810 3410 12500
1. Brick Pipe D=15-37m m 2050 411G 3410 8570
2. Box Culvert an3mx3m m 2230 700 2930
Table J.2 Main Features of Gate
Location Mo. of Gate Leaf | Width x Height Type Remarks
of Gate Leaf _
Narinda 1 6mx6m Roller Gate { At Pump Station
Rajarbagh. 1 6mx6m Roller Gate
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Table J.3 Basic Hydraulic Requirements of Pump Station

[tem

Additional
Pump Station

Exis'ling Pump Station
- to be Rehabilitated

Remafks

Pump capacity

L.W.L (Inner Side)
H.W.L {inner Side)
H.W.L (Quter Side}
H.W.L (Quter Side)

Design Total Head

9,2 m3/s

+3.2 m
+4.5 m
+54 m
+6.6 M

=38m

9.6 mils

+3.2 m
+4.5 m
+5.4 m
+6.6 m

2-year Frequency
30-year Frequency

Table 4.4 Main Features of Rehabilitation and

of Pump Stations

“Additional Installation

Rehabilitation of

itemn | Additional Remarks
Existing P.S. Installation of P.S. '
A. Main Pump
1. Total Capacity 9.6 m3/s 9.2 m3/s
2. Type Vertical Axial Fiow Pump |Vertical Axial Flow Pump
3. Diameter @ 1,000 mm < 1,000 mm

4. Capacity x Unit
B. Main Electric Motor
C. Electric Panel
D. Automatic Trash Rake
E. QOverhead Crane

F. Othier Auxiliary Equip.

2.4 m3/s x 4 sets

140 kw % 4 sets

*

4 sets

1 set

2.3 m3/s %X 4 sets
132 kw X 4 sets
11 sets

4 sets

|1 set

1 set

Note: items shown with * are utilizing the existing equipment.
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Yable J.5 {(a) HKHAL IMPROVEMENT WOKS (1) -~ PROTECTION / DREDGING
tmprovement Langth,
Khal Section Section Soclion Shape & Protection Type Khat Land
Length Dredging Acqulslon
' Trapezoldal Trapozoidal Trapezoidal Roclagular
{Nen-Proteciion) {Sodding) {Brick) {Retaining Wall)
No. m m m m m m3 m2
K-1 1 1,000 1.000 - - - 12,600 -
DHOLAI
2 500 B 500 - - 10,400 -
3 200 - 200 - - 4,200 -
4 400 - 400 - . 11,800 4,810
5 200 - 200 . - 6,400 3,800
6 200 - 200 - - 2,800 4,200
7 500 - 500 - - 25,000 11,000
SUBTOTAL | 3,000 1,000 2,000 1} 4] 80,200 23,810
K-2 1,200 - 80O 400 - 27,000 10,800
GANDARIA  [---m - m o mm o - e e oo oo e e e e e e A T e et o e e e mm e e mmam e
SUBTOTAL 1,200 0 800 400 0 27,000 10,800
K-3 1 1,400 1,000 400 - - 56,600 20,000
GERANI .
’ 2 700 400 300 - - 16,900 5,040
SUBTOTAL 2,100 1,400 700 0 0 73,500 25,040
K4 1 500 300 200 - . 12,600 2,600
SECGUNBAGICHA
2 600 300 300 - - 11,800 2,550
3 400 - - 400 - 11,000 3,040
4 200 - - 100 100 5,200 1,265
5 . 600 - - 300 300 16,800 3,570
6 400 - - 200 200 8,000 1,850
7 200 - 100 200 - 8,000 3,300
SUBTOTAL{ 3,000 800 800 1,200 600 73,500 18,175
K-5 1 1,270 1,270 - - - 3,200 21,060
BEGUNBARI
2 350 - 350 - - 1.800 4,800
3 1,180 - 1,180 - - 8,500 17,110
SUBTOTAL] 2,800 1,270 1,530 ) 0 13,500 42,970
K-6 1,000 - - 700 300 24,600 4,830
PARIBAGH - ----- o= s s mmmmmmmmm o oo e e e e MLt a e e uesmAaerETaserersSsrssseroroaeass
SUBTOTAL| 1,000 0 4] 700 300 24,600 4,830
TOTAL 13,100 4,270 5,630 2,300 300 282,300 125,625
J -~ 13




Table 1.5 (b}

KHAL iMPROVEMENT WORKS (2) -— BRIDGES / BOX CULVERTS

Khal MNo. Exlsting Aequlred Proposod Reomarks
: (Type) (Slze)” (S128)° {Typa} (Size}” {Length)
mx m m X m m X m m
DHOLAI Bridgo 36.0 x 0.0 - - - - WHllizlng Exlst.
“do. 1B.0 % 8.0 - - - - Utilizing Exlst.
Box Cuivert 16.0x 7.0 16.0x5.0. - . - Utllzing Exist.
Raitway Brldgs] 39.0x 7.0 16.0 x 5.0 - - - Utitizing  Exlst.
do. 4.5.0 % 8.0 150 x 5.0 - - - Utltizing  Exist.
1_3'1 Box Gulvort 10,0x 6.0 15.0 x 5.0 Box Culveri | 75x 6.0 X2 25.0 Raconstruction
GERANI Box Cuivert 6.0x 5.0 60X 50 . - -
SEGUNBAGICHA B-2 Box Culvert 95x556 12.0 % 5.0 Box Culver | 6.0X50x2 17’.0_ Raconstruction
B-3 do. 55%x4.0 12,0 x 5.0 Bridge 120 x 5.0 18.0 do. (Railway)
B-4 do. 8.5x3.0 10.0x 4.5 Box Culvert | 5.0x45x2 15.0 Reconslrﬁciion
B-5 do. 105 x 4.0 0.0x 45 Box Gulven 5.0.)( 45x 2 17.0 fReconslruction
B-6 Flpe 30 90x45 | Box Culven | 45x45x2 70 Reconstruction
B-¥ Box Culvsrl 4,0x 4.0 75x45 Box Culvert | 45x45x 2: 9.0 Raconstruction
B-8 do. 4.0x 3.0 75x45 Bax Culvert 7.5x 45 11.0 Reconstzuction
B-9 Pipe 1.6 70x45 Box Culvert FOX 4.5 310 Reconstruction
B-10 Box Culvert 25x1.5 70x 45 Box Culver 70x 45 H.O- Reconsiruction
B-11 do. 3.0x25 70x45 Box Gulven 7.0x45 10,0 Roconsiructlon
B-12 Pipe 08x2 B80x456 Box Culvert 60x45 38.0 Reconsiruction
B-13 Box Culvert 3.0x1.0 6.0 x 4.0 Box Culver! 60x4.0 12.0 Reconstruction
B-14 do. 15x20 6.0 x 4.0 Box Culvart 6.0x 4.0 10.0 Reconstruction
BEGUNBARI B-15 Box Culvert 57x 5.6 13.0x 6.0 Bux Culvert 7.0x6.0 25.0 Additlonal
B-16 do. - 68x58 13.0x 6.0 Box Culvert 7.0x 6.0 14.0 Addltional
B-17 do. 61x65 13.0 x 6.0 Box Culvent rox60 30.0 Addlitonsl
do. 60x43x2 12.0 x 5.0 - . - Utitizing  Exist.
B-i8 do. 60x 35 Fox 45 Box Culvert 7.0x .4.5 24.0 Reconstruction
B-19 do. 68x25 - - - - Regutation Wair
PARIBAGH B-20 Box Cuivent 28x356 6.0x 4.0 Box Culvert |- 6.0x4.0 11.0 Raconstruction
B-21 do. 26x 34 80x4.0 Box Culven 60x 4.0 13.0 R_econslrﬁclion
B-20 Plpe 1.6 37x37 Box Culven 3.7x3.7 30.0 Reconstruciion
Total Lengtﬁ 383.0 m
Box Culveri [ 364.0]
Bridge - {180}

Note : {Size)* = Widih x Helght x Units
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Table J.6 Existing Structural Types of Drainage Pipe (by DPHE)

Structure Type Diameter (m) Condition Remarks
(1) Reinforced concrete pipe 0.30 - 0.76 Under Road
(2) Brick pipe with 2 layers 1.06 - 1.50 Under Road
(3) Brick pipe with 3 layers 1.67 - 3.00 Under Road

Table M7

Proposed Structural Types of Drainage Pipe

Structure Type

Diameter (m)

Condition

Remarks

(3} Box cuivert

(1) Brick pipe with 3 layers D<£3m

{2} Brick pipe with 4 layers 3m<D<«<dm

3m<D

Under High Load
Under Light Load

Under High Load
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Tabls J.B  Dralnage Pipes (Brick Plpe & Box Culvert)
Route Saction Length ‘ExIsling Proposod Drains Remarks
Blze(Dla.) Typa Size
No. i} m m
D-1 1 100 3.0 f1.C. Box Culvent 34 Addltional Gonstruction
NARINDA({Main) 2 650 3.0 R.GC. Box Culvort 2.9 Addiipnai Construction
3 450 3.0 Belek Pipe - 2.8 Additional Construction
4 350 2.7 Brick Plpe 26 Addllional Conslruclion
5 750 - Brick Pipa 1.9
{Branch) 6. 500 - Brick Pips 2.2
Subtotal 2,800
D-2 1,480 - R.C. Box Guivarl 2.2x 2.86
NARENDA{DIVAISIONY |- - v emrom v oo e e e s o oot s e m oo smo s ovsar s s S s oo oo
Subtolal 1,480
D-3 1 700 - R.C. Box Gulvert 26x3.0
Od Railway Rd. & 2 650 - Brick Pipe 3.0
Old Govl. House Rd. 3 650 - Brick Pipe 23
4 S00 - Brick Plpe 1.9
Sublotal 2,500
D-4 540 1.5 Brick Pips 1.5 Additiona! Construction
Lot e T 2 L R B bbb el el bl i
Subtotal 540
B-5 1 480 - Brick Pipa 2.7
DIT Av. 2 240 - Brick Pips 18
Subtotal 720
D-6 1 630 i2 Brick Plpa 27 Additional Construction
SAMNTINAGAR 2 520 0.8 Brick Pipe 22 Additional Construetion
Subtoial 1,050
D-7 i 5§50 [e:] Brick Pips 2.4 _ Reconstruclion
NAYATARA 2 550 0.8 Brick Pipe 2.8 Recanstructlon
Subioal 1,100
D-8 450 - grick Pipe 1.8
DEANMANDI o= mrrmmm mmmmm ot e mma mm R A Mo T o sMtasanassssomssosssseson
Subtotal 450
D-g9 1 300 - Brick Pipa 3.7
DHAKA Univ. 2 A50 - Brick Plps 29
{Main) 3 550 - Brick Plpe 24
4 560 - Brick Plpe 24
[T T T T e
Subtolal 1,860
TOTAL 12,500
Brick Pipe [ 9,570 1
R.C. Box Culvert [29830])
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