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Table - 1 : Name of Apparatus/Methods used in field test and laboratory
analyaisg,

'Nﬁmegof the tests Apbaratus/ Methods ’ Unit

A. Field tests

1. Temperature pl meter/Températuré ELE International, oc
2. Colbr. PR/2000 Direct reading Spectrophotometer pPt-Co colour
: - HACH ' ' uinit.
- 3. Odour - Human perception
4. Turbidity ‘a} DR/2000 Direct spectrophotometer FTU
' . L) Turbidimeter, model 21004 - - _ NTU
5. pH pll meter/Temperature ELE_international,
6. Electric pR/2000 | |
Conductivity Conductivity/TDS meter HACH , ums/cm
7. Total dissolved DR/2000
‘Solids : - TDS/conductivity neter .-
_ ~ HACH - ' - mg/dl

B. Laboratory Analysis

i, Sﬁspehded Total suspended malter.* mg/ 1
solid ,

2, Digsolved Azide Modification Meﬁhod % neg/ L
Oxygen( 1) :

3. BoD ' Oxygen Demand {Biochemical)* C mg/l

4., Cop _ . Oxygen Demand {Chemical}* . - mg/!

5. Orsganic Nitrdgeu (Organic) by Kjekdhl’s me tbhod* mg/ b

- Nitrogen o

6. Ammonium = Nessbrization Method (Direct} and : mg/ 1
Nitrogen. ."Tollowing distillation)#*

7, Féac&tholiquﬁ Feacal Coliform Membrane Filter No/10Uml

procedure/standard plate count *
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Table - 2 : Results of on site test of surface water sample collected
; from different locations.

Sampling | Date  |Temp |Color | Odour . [Turbi~|pH  [EC DS
Location Time cels {Pt-Co dity 1 NJums/em [mg/1
' Colour NTU/
Unit FTU
Pyner  Khal 10-2-91 24.7 77  Bad 17 6.92 492 246
Keraniganj  12-52 PM ' 49 -
Chandni ghat 10-2-91 ~24.3 65 " 12 7.11 441 - 215
WASA intake 12-12 PM 34
‘Ramna Lake  26-1-91  23.0 - Bad 24 6,70 164 84
© 1-15 PM -
10-2-91 22.0 40 " 24  6.82 264 130
10-20 AM _ 30
Dhanmondi  30-1-91 . 23.5 144  RNot 12 7.35 571 289
Lake - 12-23 AM Bad 144 _
17-2-91  25.5 180 . 16 6,91 632 316
3-01 PM 43
Nawabgan. 28-1-91  22.4 244 Bad 50 7.22  B12 477
Khal ' i-45 PM . 96 .
17-2-91 24.8 176 " 26 7.00 71y 358
_ 1-64 PM : 52
Rayer Bazar 28-1-91  22.5 120 Bad 47 6,81 1042 642
Khal 11-45. AM. : 70 :
17-2-91  26.0 153 " 40 7.22 7175 388
2-40 PM 52
Nawaberbag . 30-1~91 22.5 26 Not 12 7.11 121 61
Lake Mirpur 1-13 PM Bad 12 : .
Amin Bazar  4-2-91  '22.0 5  Bad 8 7.69 368 184
Bagun Bari  11-45 AM 10 :
Khal
Savar Bank ~ 30-1-91 23.0 &7 " 6.5 7.26 473 237
Town 1-01 PM 2.0
Savar Bazar 4-2-91  22.1 20  Bad 20 7.66 424 213
Banshi River 12-10 PM _ 11
Majukhan 4-2-91 22.5 128 Bad 40 7.56 244 120
Rly.Bridge  2-05 PM _ . 167
Tongi River 10-2-91 25.1 63  Bad 12 7,04 . 338 169
paper mill 2-20 PM 33



Table ~ 2 {contd.}

Sampling Date Temp |Color " Odour Turbi-jpH | EC TDS
Location Time cels [Pt-Co dity uns/cmimg/ 1
Colour NTU/ '
Unit ' FTu
Tongi 4-2-91 23.2 56 Not . - 10 7.40 290 - 145
River Bridge 2.30 PM bad 42
Uttara Lake 4-2-91  22.0 13 Mot 7 6,92 159 79
3-00 PM Bad 19
Gulsan Lake 26-1-91  23.0 - Bad 77 6,96 202 104
11-45 AM - - o
10-2-91 21.0 73 Bad ' 68 7.00 221 110
9-30 AM _ 100
Rampura 26-1-91  24.1 - Object- 44  6.61 754 404
Bridge 12-30 AM ionable - :
. *Bad
10-2-91 22,5 114 " 15 6.9Y 827 413
10-0 AM 88
Kamalapur 26-1-91 24,1 - Object- 100 6.43 708 665
Segun Bag-  2-15 PM jonable o N
icha Khal 10-2-91 22.9 108 Bad 104 6.68 831 415
10-56 AM " 80
Sarulia 2-2-91  23.6 60 Bad 3.5 6,37 407 205
Bazar DND  11-45 AM 10 o
Khal 17-2-91 24,8 26 " 3.1 1.20 381 562
12-00 PM 15
Narayanganj 2-2-91 24.0 62 Not 25 7,36 303 147
Terminal 2-00 PM Bad 22 '
Deobhog pond.2—2"91 23.4 143 Bad 20 7.36 911 857
Naravanganj 1-4Q PM ' 16
17-2-91  26.0 190 " 22 7.22 1262 631
12-40 PM 43 '
Ghognagar 2-2~91 23.9 19 Not 17 7.24 457 228
Bridge 12-20 PM Bad 14 :
Mushiganj
Road
Sutrapur 78-1-91 25,3 218  Object-~ 47 6,50 1150 846"
Bridege, 2-10 PN ionable 70 : _ §
Dhiolai Khal 17-291 25.0 318  Bad 40  6.55 1117 562
11-30 AM 114 o ' :



Table - 2Aa

CREATER DHAKA PROTECTION PROJECT

: Results of on site test of surface water sample collected
_ - from different locations (July - August'91}
Sampling Date Temp {Color { Odour Turbi-{pH EC TDS
Location Time cels |Pt-Co dity pmho/cmimg/1
Coelour NTU
Unit FTU
Pyner Xhal 03-8-91 29.0 102 Not 55  7.30 124 62.
Keraniganj 12-05 PM Bad 17
Chandni ghat 03-8-91  29.5 81 g 28 6.90 140 72.
WASA intake 12-30 PM 23
Ramna Lake 25-7-91 33.4 107 Not 40 7.10 130.9 .65,
: : 12-15 BPM Bad 20
Dhanmondi 28-7-91 34.1 188 " 39 7.50 270 137.
Lake 1-35 PM 30 : _
11-8-91 31.5 160 " 22 6.9 260 110.
11-30 AM
Nawabganj  03-8-91 30.3 74 4 32 7.20 130 65.
Khal 2-00 P 30
Rayer Bazar 28-7-91 33.3 144 " <25 7.40 540 271,
Khal 1-15 PM . 26 . _
11-8-91 30.9 150 Y <25 7.00 602 290.
11-0 AM 30
Nawaberbag  05-8-91  33.9 150 " 37 7.00 140  72.
Lake Mirpur 1-10 PM 23
Amin Bazar  05-8-91 31.9 101 " <25 6.90 120 60.
Bagun Bari 12-30 PM =~ ' 14
Khal '
‘Savar Bank . 05-8-91 31.8 151 " <25 6.80 110 58.
Town 11-30 AM 57
Savar Bazar 05-8-91 31.3 149 " 95 7.00 110 55.
Banshi River 11-15 AM 39
Majukhan 30-7-91 31.7 36 " <25 7.10 89 41,
Railway 11-50 PM 12
Bridge
Tongi 30-7-91  32.4 111 " 35 7.90 107 54.
River near 12-37 PM 41
paper mill :




Sampling Date Temp (Color | Odour Turbi-|pH EC TDS
Location Time cels [Pt-Co dity pmho/cm{mg/1
Colour| NTU
Unit |FTU

Uttara Lake 30-7-91  32.0 57  Not <25  7.00 129  64.¢
1-00 PM . Bad 19

Gulsan Lake 28-7-91  34.0 14 v <25 7.60 200 102,
2-10 PM 14 ‘ _
11-8-91 33.5 119 " <25 7.00 129 92.
12-15 PM ' 29

Rampura 25-7-91  31.8 324 " 27 7.60 38% 192,

Bridge 12-45 PM 18

Kamalapur  25-7-91 30.9 143 Bad 85 6.70° 601  299.

Segun Bag-  11-15 AM 25

icha Khal

sarulia ~  01-8-91  32.5 59 49 7.20 230 130.0

Bazar DND 12-25 PM 14

Khal _

Narayanganj 01-8-91 33.0 179  Not 39 7.00 130  59.

Terminal 11-50 AM _ Bad . 69

Deobhog pond 01-8-91  32.4 103  Bad <25 7.90 640  329.

Narayanganj -11-25 AM 39

Ghognagar 01-8-91  32.2 139  Not 55 6.80 110 55.

Bridge 11-00 AM ~ Bad 40

Munshiganj

Road

Sutrapur  03-8-91 27.8 236 Object- 160 7.40 727 364,

Bridge, 11-40 AM : ionable 94 :

Dholai Khal




Table - 1 : Results of laboratory analysis of Surface water samples
' collected from different localions.

- §ampling 8.8 Bon con Or-N. Nl -N FC Do

Location mg/1 me/ 1 mg/l  mg/l’ mg/l No/10Uml mg/l
Pyner Khal 100 198 381.14  L.14 0.5 f.axiob 0.y
fieraniganj .
Chﬂnﬂni ghat 69 9.8 §3.28 0.68 1.3 -1.2)(105 o 3.8
Ramna Lake 48 10.9 76,9 0.80  1.10 1.3x10' 1.9
: ' 56 3.7 83,16 - - 1.2x10 3,2
phanmondi Lake 14 - 4.4 26.5 1.42 15,50 - 7.5
58 2.9 20.78 1.47 12,50 3.2x10 y.8
Nawabganj Khal 350 250  796.72 0.90 17.00 3.6x10° 1.4
310 - 231.5 799.0 1.14  11.90 - 2.6
Raver Bazar 225 112 400 1.86  23.50 - 3,35
Khal 175 196.6 420 1.03  B8.05 d4.4x10 4.0
Nawaberbag Lake 14 1.85  6.01 0.92  1.80 4.3x1¢% 6.4
Awin Bazar © 98 - 2.4  27.71 0.42  0.60 9x10’ 8.3
Regun bari khal
Savar Bank Town 22 - 2.8 41.57 1.40  0.90 u9xiot 7.8
on Karnapara '
Rhal
Savar Bazar 132 5.0 31.18 0.37  0.57 5.0x10° 8.0
Bangshi River
Majukhan Rail- 388 3.95  6.93  0.44  0.90 1.3x10" 7.9
way bridge
Tongi River 108 0.4 353.40 0.73 1.1 s.zxaof 3.4
paper mill o '
Tongi River 61 2.3 76.50 - - 1.exid? 5.0
bridge _
Uttars Lake 228 TG0 69.28  0.45  0.57  4x10 7.8
Gulshan Lake 91 8.4 70,28 0.40 1.20 4.9x10§ 2.1
118 4.8 - 76.23 - — 5.1x10 3.2



Tahle - 3 {contd.)

Sampling 5.8 Bop Cab Or-N Ni,-N FC Do

Location mg/l me/l mg/l mg/l mg/ 1 No/10UnL mg/l
Rampura bridee 210 360 1189.4 0.8  21.80 - y
230 100 1333.64 - - 8.4x10 0
Kamalapue 1790  292.5 901.92 [.42 23.50 - 0
Segun Baghicha ; o
Khal 1560 348  981.46 - - 8.0x10 i
Sarulia Bazar 110 62 210 . 1.75  5.30 - 3.6
DND Khal y
110 5.5 275 - - 3.zxlU 1.8
Nﬂrnyahgnhj 12 1.5 6.93 0.31 2.60 4.5xlU3 10.6
Terminal s :
Deobhog pond 158 199  578.85 1.74  50.50 1.2x1?* 3.7
Narayandan 202 290 570.0 1.40 17.00  2x10 2.4
Ghognagar 62 0.9 6.54 . 0.62 1.3 5x1¢° 10.8
hridge,Munshi-
ganj Road
Sutcapur Bridge 298 270 80§ 1.3 33.50 | - 0
Dholai Rhal 372 219.8 812.4  1.56 41.00 3.6x10° .0



GREATER DHAKA PROTECTION PROJECT

Table — 3A: Results of 1aborétory analysis of surface water samples
collected from different locations (July - August 91).

. ' ;! 1 S
Sampling 5.8 BOD | cop (Or-N,  NH,-N, FC DO
-]Location _ mg/l  |mg/l mg/l mg/1 | mg/1 Nr/100ml [ mg/l
Pyner Khal 56 . 2.2 '120.0 0.69 0.35 9.1x10* 6.0
Keranigan] ' S
Chandni ghat 85 2.5 16.0 0.59  0.60 1.8x10° = 5.8
Ramna Lake 15 1.5 46.0 1.04  0.96 1.0x10° 5.3
Dhanmondi Lake 39 2.4 12.0 0.30  0.93 2.8x10 7.0
42 1.9 10.0 -~ - 1.0x10 7.2
Nawabgani Khal 94 12.9 104.0 0.36 0.77 3.0x10° 5.6
Rayer Bazar 79 9.8  120.0 0.20 6.55 5.0x10' 0.8
Khal 60 20.0  150.0 - - 4.5x10% 0.4
Nawaberbag Lake 17 0.4 4.0 0.48  1.05 1.5x10? 5.9
Amin Bazar 16 1.0 8.0 0.47 1.26 4.0x10° 4
Begun bari khal
Savar Bank Town 48 1.0 26,0 0.37 0.80 1.8x10? 6.2
on Karnapara
Khal
Savar Bazar 157 3.4 12.0 0.40 0.906 7.0x10° 5.8
Bangshi River
Majukhan Rail- 43 1.1 6.0 0.48 0.39 3.0x10° 5.0
way bridge o
Tongi River 43 k.6 22.0 1.22  0.39 2.5x10* 6.2
paper mill ' '
Uttara Lake . . 17 5.6 11.0 0.75  0.38 1.0x10* 6.8
Gulshan Lake 80 1.9 22.0 0.62  0.53 5.5x10' 8.0
' : 78 1.2 18,0 - - 1.5%10¢ = 8.6
Rampura bridge 22  27.0  156.0 1.48  6.30  1.5x10 7.2
Kamalapur 192 32,5  176.0 1.47  16.0 5.0x10° 0.0
Segun Baghicha o
Khal




_ ' | E— T
Sampling 5.5 BOGD | COD {Or-N, NH,-N,; FC DO

Location _ mg}l mg/l |mg/l | mg/l l mg/1 I Nr/100ml , mg/1
Sarulia Bazar 65 26.0  64.0 0.45 0.23 8.0x10¢ 5.7
DND Khal
Narayanganj 36 0.4 7.0  0.83  0.20 2.5x10° 5.7
Terminal
Deobhog pond 49 5.0 98.0  0.76 10.25 7.0x10° 3.5
Narayanganj '

Ghognagar 22 1.0 3.0 0.78  0.25 3.0xi0* 3.9
bridge,Munshi-

ganj Road

Sutrapur Bridge 105  25.0 108.0  0.72 17.75 2.0x10% 0.0
Dholai Khal :




Tnhie -4

General descripbion of the

selected sampling tocations

s51.  Name of canal, Description of location
No. Location river, lake
1. Kervaniganj Pyner Khal Kaliganj bazar BU ft from the bazar.
16,244 m (H0O fi) trom the Buriganga
river, inside the khal.
Z. Chandui‘ghat Buriganga River - WASA water works intake point.
3. Ramna pérk' Ramna Lake 16.244 n (50 Ft) from the culvert.
Gate No. I. 1.829 m (6 ft) from the bank
1. Dhanmond i Dhanmondi Lake . Near bridge :
Road No. 8 : 24.39 m .(BO ft)} from the road
0,609 m (2 ft) Lvom the bank
5, Nawabganj . - Nawabganj Rhal Near Tample and Mosque
. {01d Dhaka) ' 15.244 m {50 ft) from the house,
- Behind the embankment Hazaribag.
1.624 m (5 {t) lrom the bank
6. Rayer Bazar Rayer Bazar Khal Behind . the market :
: 91,463 wm (300 ft) Yrom the piller
1.524 m (5 1) from the bank
7. Mirpur ‘Ndwaberhag Lake  27.439 m (90 ft) from the Wall of 200
Section - 1 1.524 m (5 ft) from the bank.
8. Amin baznar Rarnapnfa Khal Begun bari gudara ghat

@

10.

Beguubari ghat

Savar Bank |
Tosn

Savar Bazar

. Majukhén

Railway bridee

i

Karnapara Khal

- Bangshi River

Hyderébﬁd fhal =

6,087 m (20 fit) Yrom bank 1n51de
the khal,

Near bridge, right side towards Savar

C 60,976 m (200 Ft) from the bridge

1.624 m (5 ft) from the bank.

Near'the'market
439 m (90 ft) from the market
1 524 m (§ ft} from the bank.

Undpl Lthe railway bridge
15,244 m (60 tt) from the bridge
1.524 m (5 ft} Efrom the bank,

F- 11



{contd. )

Table -4

S I Name of canal, Deséription of location

No. Location river, lake

12, a) Tongi paper Tongi.Rivér Near Paper Mill. 15.244 m (50 Ft) from
mill ' the drainage of the mill. 1.244 m
: : {5 ft) from the bank. '

12. b) Tongi Rd. Tongi River 6.00 m (20 £t} from the bridge.
bridge 1.52 m (6 ft) trom the bank,

13. Uttara Town Uttara Lake 7:.622 m {26 fL) from the embankment

' 1.02d m (5 £t} for bank.
14, Gulshan Guishan Lake NearfNo;'l market

i6.

L7,

18,

19,

20.

21.

No.1l Ronund

Rampura Baridge
kamalapur

Sarulia Bazar

Naravandanj

“Terminal

Deabhod
Narayandan]

Ghognagar
bridge
Munshiganj
Road,

Subtrapur

Bridge, Dhaka

Begunbari Khal

Segunbagicha
Khal

BND Khal
Sitalakhya
River .

Necbhhog pond,

Dead channel
of Sitalakhya

Pholai Khal

F¥12.

. 1!524 m

4,87 m (16 ft) from the culvert,
0.914 m (3 It) frow Lhe bank.

North of TV station
6.40 m (21 ft) From the bridge, .
I.624 m (b f£t) from the bank.

Kamlapur Road Lehind Senakalﬁan
9,146 m {30 ft) from the Road
{5 ft) from the bank.

{20 Ft) from the bridge
{bh ft) from the bank.

5.097 m
1.524 m

Lounch terminal
1.524d m {5 ft)} from the terminal.

Near Deobhog mosque

~6.097 m (20 ft) tfrom the culvert

1.524 m {5 ft) from the baunk

6.097 m {20 ft) from the bridge
1,624 m {5 ft) from the:bank.

96,488 w (100 £t} from the bridge,
1.524 m (b ft) Ffrom the bank,

(1.5 1t)
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Cost Estimate For The Study of Design Flood Seale  {(For EIIR)
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Quantity and Cost Estimates For Alignment Alternative
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4) . Dhaka Western Part

1. Cosf Estimate

1) Rehabilitation Work (T dngi to Mirpur)

st

Tongt=Mirpur
Standard Sucilan

(LTS

T
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N . f_;/‘—‘ﬁ“x\ Cl ownter J[/%;&l i
Bl L7 B

7 : R ararary

(1) Foundation Treatment with Rebanking Ly = 3,000m
a. Foundation Treatment : Sand piling

20m™ x 18N0s x 3,000m + 4.5 = 240,000m
240,000 x 626 TK/m = 150.2 million TK
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b. Removing Earth. =» Rebanking

198,000m3
104.9 million TK -

(4 +40) /2 x 3m x 3000
198,000 x 530m3

it

c. Rebanking L =850m (Material Volume)

Y A1~As = 1244
124.4 x 850 = 105,760m2

105,760 x 530TK/m3 =  56.1 million TK
Rebanking L =2,150 V = 109,650m3 ,
51 x 2,150 x 530TK/m3 = 58.1 million TK

2V =413410m3

(2) Rebanking L2=3,850m N

% Ar~Az = 51.0m2
V = 51 x 3,850 = 196,350m3 |
196,350 x 530 = 104.1 million TK (Tv = 609,760m3)

(3) Concrete Wall L3 = 850m

850m x 6,000TK/m = 5.1 million TK

Total - 478.5 million TK

2L=Li+Lla+L3 = 7.,700[.“
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2) Rehabilitation Work (Mirpur to Kellar More)

Birpar—%allar More
Stenderd Section L1}

_/_ vt
3 f . [T I
[A.TS -\\
L4 1]
’ 1 LL) I
inbwiilelaar Seetionba]
»ow.
-~ oy
//Jf \\ -
L 3
ba ,’ﬁ:‘/-'z._ ﬂ?"-
R 4 . =~
. /// _ \\ \'l'\
/,’/), Ay ]

e bt : \V |

tXolaperper Fums Stallon 1o Soiman|hil T~

(1) Rebanking

a] : LAj~As = 96.4m2 Li= 1,500m
V =96.4x 1,500 = 144,600m3 )
144,600 x 530TK/m3 = 76.6 million TK
La
ap . (4+21)/2x3.5x250m= 10,940m3
10,940 x 530 = 5.8 million TK
. L?,
a3 . (4+7)/2x0.5x%6,800Mm= 18,700m3
18,700 x 530 _ = 9.9 million TK

(%, Vo = 17,240m3)
(T Vi+V7y = 784,000m3)
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(2) Embankment of Incompleted Portion

L4
400m x 265M2
106,000 x 530TK = 56.2 million TK

2L =1,500 + 250 + 6,800 + 400 = 8,950™

(3) Rehabilitation of Flood Wall

L = 3,850m
Cost = 3,850 x 30,000TK/m x 0.2 = 23.1 million

3) Construction Work (Kellar More to Buriganga Bridge)
(1) Embankment L =300m

a. Banking V =400m2 x 300m = 120,000m3 (h=10m A =400m2)
Cost 530 x 120,000 = 63.6

b. Foundation .
72m + 4.5 + 1 =17No, 17 x 15m x 300™ + 4.5 = 17,000m
Cost 626 x 17,000 = 10.64 '
Total 74.24 million Tk

(2) Flopd Wall

27,000TK/m x 3 000m = 81.0 million TK
(L =2.35Km x 1,25 = 2.9400 => 3,000m)
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Rehabilitation Work of Flood Wall

1. Concrete Work

Vi=02x1.0x 3,850 = 770m3

V2=27x20x02=108 = (ctc 15.0M)
3,850+ 15x 1.08 = 277.2m3

V3 =0.2x4.0x 3,850 = 3,080.0m3
IV =4127.2m3

Cost = 4127.2 x 5,000TK/m3 = 20.63 million TK

2. Earth Work
Grading and compaction : 150TK/m3

02 % 43,850 = 3,080m3

462 000TK
(.46 million

Cost = 150TK x 3,080

3. Total 20.63+0.46 = 21,09 million

4. 21,090,000 /3,850 =5477TK/m = §000TK/m
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4.3 Cost Estimates of Non-Structural Measures

1. Keraniganj Area
1) Buriganga/Dhaleswari flood plain (A = 143 km?)
2) Population : 353,000 (2010)

(1) The people living nearby protected area:
353,000 x 1/3 = 117,700 to go protected area

(2) To be accommodated people:
353,000 x 1/3 x 0.1 = 23,500

a) accommodated by existing buildings, boatsetc. : 12,000 people

"

b) " by evacuation center » 12,000

3) Structural facilides
(1) Evacuation Shelter
a) Size of building 32™ x 32m x 2 storied = 2,000m2
b) Accommodation Capacity 2,000 x 0.9m2 ~ 1.0m2/person = 2,000 people

¢) No. of Shelter : 12,000/2000 = 6 No:

“d) Construction Cost -
Unit Cost : 10,000 TB/m2  (Refer to JICA Project
Managing house 9100TK/m2)
1 Storied Building

i) Construction Cost : 27 million/Shelter (Refer to Appendix A
-27 millionTKx 6 = 162 million TK . o

ii) Land Acquisition
50m x 60m x 6No. x 340TK/m2 = 6.2 million TK
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(2) Improvement of Existing Roads

a) Distance of Improvement Roads L = 45Km

gﬂbm&-e o _Seclrer

b) Improvement
i) Banking
V=(6+22)/2x4-(4+17.6)/ 2% 3.4 =193m%nm
Cost = 19.3 x 45,000 x 5307TK = 460,305,000TK (= 10 million/km)
{) Land Acquisition
A = (22 - 17.6) x 45,000 = 198,000m?
Cost = 198,000 x 340 = 67,320,000 TK
2. Narayanganj West
1) Buriganga Lower Flood Plain area (A = 9.3 km2)
2) Population : 30,000 (2010)
3) Structural Facility

(1) Evacuation Roads : 2.5 km?

a) Construction Cost
2.5 x 10 million TK = 25 million TK

- b) Land

4.4m x 2,500 x 520TK/M2 = 5.7 million TK
(11,000m?2)
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3. Savar

1) Savor South (A = 67.6km?2)
Savar North (A = 9.6km?2)

2} Population (2010)
Savor South @ 183,000
Savar North ¢ 27,000

3) Evacuation Shelter : Savar South only
(1) To the protected Area 18,300 x 1/3 = 61,000 |
{2) Tobe acco.mmodated
a) Accommodated by cxisting buildings, boat; etc = 6:1 ,GGO
b) " evacuation shelter = 61,000 x 0.1 = 6,000
4) Structural Facilities |

(1) Evacuation shelter : 3 Nos
a) Cost
i) 27 million TK x 3= 81 million

ii) Land
60 x 50 x 3 x 220TK/m = 2.0 million TK
(A =9,000m?)

b) Improvement of Existing Roads : L =27.0 km
(Savar North & South_)

i) Banking ' S
10 mildon TK x 27.0 = 270 million TK

i) Land
4.4 x 27,000 x 220TK = 26.1 million TK
(A = 118,800m?2)
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4. Tongi
1) Turag Flood Plain (One portion only ; A = 3.7k1n2)
| 2) Population : 33,000 (2010)
3) Stractural facility
- (1) Excavation Roads : L =5km
) Coﬁst. Cost

i) Banking
50x10 = 50 million TK

i) Land

4.4 % 5,000 x 270TK/M2 = 594 miltion TK
(A =22,000m2)
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4.4 Flowchart of Stability Analysis and Case Study

Stabilily Analisys Flowchart on Embankment

(for Pre-exisling-Bank & New Bank)
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(2)CRITYCAL STEP BANKING HEIGHT which CONSOLIDATION XXX for BACH EMBANKMENT
CONSOLIDATION FOR 95 % E.B.rl=1.6

Co Lr-Hli CL Cr-H2 €2 Cr-H3l €3 Cr-H4) C4 Cr-5] C5 Cr-Hp
5001130 101 228 154 3461 2,08 463263 5.933.20 1.20] -

H
00} 2.25] 203 4. 56 308 6.03{4.15 9. 36

0

l :

I.50) 3,38 3. 04 6.84!:._5311].30'
2

2

b

2,00 4500 4,05 012

50 5. 630 5. 0711 40
CONSOLIDATION FOR 90 % E.B.rt=1.6 | | |
Co fr-H1 CL Cr-H2 €2 Cr-H3 €3 Cr-H4 C4 Cr-HSl C5 Cr-Hel €6 Cr-H
CBOL L 130 0.99 20220 146 30280 192 4.F1 2,36 5.520 2,80 6.29)3.22 7.2
(000 2250 1,07 4 142,92 6,360 3. 84 8. 631
SURREL |
000 4,501 3. 94 8. 37)
L50] 5. 630 4. 0311, 001
~ CONSOLIDATION FOR 80 % E.B.ri=1.b
Co Lr-H1t €1 Cr-Ha 02 Cr-H3 C3 Cr-W4j €4 CrowS €51 ~ £12 Cr-0i3

L]
U

06 6,66 4.38 9. 84

[R%] — [ ]
[ ot =

[ F]

[ ]

0.500 1. 13 0. 93 210 131 3'94§"“3 3.660 191 4,290 2,15 ~ 3.13 7.04
! ; - ‘ e
E.00] 2,250 1.86 4. 1% 2. 61 5.87] 3.26 7.32
i i I
150 3,381 2. 80 6.200 5,92 3. S
H o
200 4500 3.73 8,30
: I
2,30 5,63 4. 5610, 49

(3YCONSOLEDATEON THHE for EACH STEPR EMBANKMENT
(DRATN LENGTH as SINGLE DRAINAGE)

Coom2od § DRALE L[ 957 Tv . days [ O0% Tv ) days | 80X Tvi dars
B.16 ;230 | 19301 8363 ) 0,948 53.90 ) 9.567 1 3544
0.10 é 300 | L0sd 0450 | 08481 7632 0t5075 51.03
000 L L0 | 10RO 16800 | 0848 ;13568 | 0567 9072
DID i 300 | LeSD i 262,50 0.848: 2012.00 [ 0.567 ! 14175
6. 10 .§ 7500 | 1,050 ? 500.63 | 0.948 | 477.00 | 0.567 | 318,94
0.10 § 18.00 | 1050 1050.00 ) 05481 $43.00 | 0.557 ) 56700
000 ¢ .00 | L0530 : 2625.00 | 0.848 ;2120.00 | 0.367 ) 1417.50
001 ¢ 7050 | 10501 5906.25 | 0.848 | 4770, 00 0.56?_}3130l33
000 ¢ 10.00 | 1.050{ 1050000 | 0.848 1 848000 | 0.567 { 5670. 00
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(4)CONSTRUCTION PERIOD INCLUDING CONSOLIDATION TIME
/0. 05= 140 days

BANKING SPEED Scrni/day

FOUNDATION

| CONSOLI-- | [NITIAL COHESION LEVEL of FOUNDATION

CONDITION - | DATION. | & STEP BANKING TINE ¥ITH XXZ CONSOLIDATION

SINGLE- days 0.5 1.9 1.5 2.0 2.5

Cy DRAEN L jU=0 Lo 520 5 3 2 ! 1
0.10 2.50 65.63 |4t 336.0 1 271.3 | 205.6| 205.6
0. 10 3.00 94.50 fiep2es| 4233 | 32000} 2345 | 2343
0. 10 £00 (168,00 {9070 6440 ] 476.0( 305.0( 308.0
0.1 | - 500 262,50 [RSZOS| 927.5 | 665.0 ) 402.5 | 402.5
0. 10 7.50 | 590.65 3093005 1011.9 | 13205 | 730.6 |  730.6
0.10 | 10.00 | 1050.00 |-5390:0¢ 3290.0 | 2240.0 | 1190.0 ] 1190.0
0.01 | 5.00| 2625.00 [I5265.0 | 8015.0 | 53%0.0 | 2765.0 | 2763.0
0. 91 50| 5906.25 [9571.3 | 17858.8 | 11952.5 | 6046.3 6046.3
0.00 | 10.00 | 1050000 B2640.0 | 316400 | 21140.0 | 10640.0 | 10640.0

Cv DRAIN L |U=0 Lo o0 6 3 2 ! L
0.10 2,50 53.00 | 458.0| 200.0 ) 246.0] 1930 1950
0.19 3.00 76:32 | s0%.9 ) 300 | 292.6| 216.31 2163
0.10 400 ] 135068 P 9S4l | 547.0 ) 4114 25T 27570
0. 10 500 | 212,00 [1412.8 | F76.0 | 564.0] 35201 3520
0. 10 .50 | 477.00 |3002.0 | 1571.0 | 10940} 617.0 ) 617.0
010 10.00 | $48.00 {5228.0 | 2684.0 ] 1836.0| 935.0| 988.0
0.1 5,00 | 202000 12880, 0 | 6300.0 { 4380.0} 2260.0 | 2260.9
0. 01 730 | 4770000 R§TA0.0 | 14450.0 | 9680.0 | 4010.0 | 4910.3
0. 01 1000 | $430.00 [1020.0 | 25550.9 [ 17100.0 | $620.0 | §620.0

Tov . JoRatd L|u=0 1o 303 12 3 2 i l
0.10 2,30 Il 3ea 2 - oAb s o210 ] 1754 1754
0. 10 3.00 3103 | 7324 [ 2031 242 B IOL e | 1900
0.10 100 Oh. 71 122808 | 122|301 4 | R30IT 1300
5. 10 500 [ 11,75 [ U840 | Seseec 423 s | 28| s
0. 10 Toa00) 3104 [30RT. 3| 109RLS | TTTLO| 4RSI 455, 0
0.10 | L0.00 | 367.00 | 50440 | IS4T.0 | 12740 | 10700 70700
0. 01 5000 1407.30 [LT150.0 | 4392.5 ) 2995.0 | 1537.5 | 1537.5
0.00 | T30 | 3189.3% PS41z.3 | 9708 1| 6318.7 ] 332004} 33204
000 | 10,00 | S670.00. HS180.0 | 17050.0 | L1480 0 | 38310.0 | 35100
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(SYFOUNDATION YORK
SAND DRAIN FOR CONSOLIDATION

PIRIOD| EMBANKING | TOTAL Lons N. OF STEP BANKING & EACH CONSOLIDATING DAYS
YEAR |days £. Tnf days 4 3 4 5 6
1 140 225 225 113 75 56 15
2 140 590 590 - 205 197 0 148 118
3 140 955 955 ] 318 " 239 191
1 Ch | DRATINPILE | PICH | EFFECTIVE] [ Th 95% [ C.TIME |Th 805 | C. TIME
b ‘days| - m m |PIGH m |- C<1.0| days | 1.0 days
i 0.4 2 226 | 50651 0.35° 3 0.23 11
0.1 0.4 3 3.39 | .47 0.62 11 0.26 30
0.1 0.4 K 452 1130 | 0.72 147 0.35 | .12
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0.1 0.4 7.5 .48 2119} 0.95 682 0.48 | 345
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EAST | NOTHING o ] 1
EMBANKNENT | STEP BANKING 2 ] | g 0.7
CASE A 5 3 i 21
H i :
! 4 l 4.9
B I
6 ! % 2.3
| STEP BANKING 3 i 5.0 . 13,8 0.7
| & SAND DRALR 1l soali2s MsS 35
i b L5 6~20 M.15.7 10.4
[ SuB TOTAL | § o283
b DEPTH of SOFT FOLNDRTION (K<)
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2 STABLILITY ANALYSLS FOR SLIDING - |
(1)STABILITY ANALYSIS ON SEVERAL CONDITION

EMBANKMENT COHESION

FOUDATION COHESION

FACTOR OF SAFETY

CASE]
CASE?

CASE4
CASES

CASE3

1

(8%

4

|

2.
2.

0
U
0
]

]

0.
1.
1.
1.

b
b
g
b
b

0. 65
.32

for e;.CASE}4 C STABILITY ANALYSIS BY CIRCULAR ARC SLIDING METHOD
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EHBANKHENT COHESTON 2.0 t/m2  FOUNDATION COHESION 1.5 t/m2

No Rl hZ b ¥ ALPHA Y¥siALPHA L € CeL | SF
L0000 4075 .4.00 15.20  48.00 L1300 6.30 2.00 12.60

2 475 6.00 300 25.80 - 39.00 - 16.24  6.00 200 200

3 6.00 .00 9.00 100.80 25.00  42.60 10.50 1,50 15.75
§8.80 .40 3,00 39.36 1300 885 3.20 1.50 480
5§40 7.00 5.50 6176  5.00 5.91 6,00 1.50 9.00

6 7.00 6.00 3.50 36.40° -3.00  -1.91  3.50 1.50 5.25

7 6.00 4.20 7T.00 5712 -13.00 -12.85  7.50 1.50 11.25

5 1.20 0.00 7.50  25.200 -27.00 -11.44  9.00 1.58 13.50

T (367, 84 55. 70 52.00 $4.15 | Iid3




T

| SupnegmBom mwno)

\\\\\\\\\ 7 \ .

e

i A A 0.@_ “4 To¥T




g@°'a =2 @@'8 =° BB =

el

gg @ =R @g°2 =2 g4°1 =d .mmuﬁ &R mmﬁmmn@ﬂ&nﬂﬂﬁ&t@ﬁ&mﬂmﬂwmiﬂﬁ

g92°'g =% B@"2 =3 gL"1 =+

Result of Slope Stability Analysis

d 2B8°@ =% AL =3 BL'1 =d =4

..v_ B8 1 mmoﬁ ES"T uYJ\rﬂJ LD\«,N\
4 Rt T

ESTE VR WL T A| 2871
YEHE TR GZ
Ea'1 2w 42l 68"l

2 =)

gg"l g2°1 8¥'1

zpip APy (0D—-NOALIBAIE-M

G-27



22°g =2 @@'8 =3 @6 w4

@E°2 =2 Q@°2 =T @L°1 = 988 &k

LN R S W e® GRETE =BG = @28 =2 8@ 2 =3 @L°1 =4

BB°E =2 B3°2 =@ @2°] =d

241 mmﬂw/.&wﬁ

avaﬂauxawﬂ

I¥°1 BE"T B¥" 1.

. | s ey LQD—0AMIYN) E—M

(3-28



Conditions of Stability Analysis
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