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REPORT

INTRODUCTION

This report presents the results of soil tests carried out on the sub-surface soil samples
collected from the locations 1. Barokheri, Upazilla- Ramgati, District- Lakshmipur.

2. Ludhua Bazar, Upazilla- Ramgati, District- Lakshmipur. 3. Kader Panditer Hat.
Upazilla- Ramgati. District- Lakshmipur. in connection with Meghna River Bank
Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla
and Komolnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB.
Lakshmipur. In this respect 20 undisturbed and 300 disturbed soil samples were received
in the laboratory on 26/06/2023 from Executive Engineer, Lakshmipur O&M Division,
BDWB, Lakshmipur vide his office Memo No. RKBLK/D-1/3132, Date: 22/06/2023.

LABORATORY TESTINGS & RESULTS

Natural Moisture Content Test: As received moisture contents of the samples were
determined and the results have been tabulated in Attachment- 1 & 1.

Atterberg’s Limit Test: Liquid limit and plastic limit of the sample was determined and the
results have been shown in Attachment- I1.

2.3 Grain Size Analysis: The grain Size Analysis has been carried out using sieve and

hydrometer. The grain size distribution curves have been shown in Attachment- V.

2.4 Triaxial Shear Test: The test was accomplished on 16 undisturbed samples. The test was

carried out on the undisturbed sample using GDS Electro-mechanical Automated Triaxial
Test Equipment following unconsolidated undrained (CU) test method. Three specimens
were prepared for each undisturbed sample to the cylindrical size of 3.8 ¢cm dia X 7.6 ¢m
long and each specimen was sheared under vertical loading velocity of 0.3 mm/min until
failure occurred. Three specimens of sample were tested under 220 kPa, 440 kPa and 660
kPa radial pressures. The Mohr circle diagrams have been shown in Attachment-11I and the
results have been tabulated in Attachment- II1.

2.5 Consolidation Test: The test was performed on 14 undisturbed sample. The specimen of the

sample was trimmed 1o the size of 2.54 cm height x 6.35 ¢cm diameter and the specimen was
allowed to consolidate in fixed ring cell consolidometer in saturated state under six
successive load increments. The six successive load increments for the four samples (H-
6/U-01, H-7/U-1, H-9/U-1, H-10/U-1, H-15/U-1, H-16/U-1, H-18/U-1) were 0.25 kg/cm’ to
8.00 kg/cm’. For the other four samples (H-1/U-1, H-5/U-1, H-8/U-1, H-11/U-1, H-14/U-1,
H-17/U-1, H-20/U-1) the six successive load increments 0.316 kg/em® to 10.112 kg/em’.




Each load was kept on the sample for twenty-four hours to ensure complete settlement for
each load. Void ratio-log pressure and Cv-log pressure curve have been shown in

Attachment-IV.

2.6 Specific gravity: The test was performed on the undisturbed samples and the result has been
shown in Attachment- II.

3. APPENDIX

A & B: In Appendix A &B provides soil classification procedure, table and chart which are
self- explanatory and may prove useful in interpreting field tests data as well as

laboratory tests data.
C: Soil Testing Bill of this report no. Soil-01 (2023-24).

D: List of the personnel associated with testing works.

E: Requisition letter for the work.
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TABLE- 1: SUMMARY OF THE TEST RESULTS OF DISTURBED SAMPLES

PROJECT: Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader
Panditer Hat under Ramgati Upazilla and Komolnagar Upazilla of Lakkhipur District,
Lakkhipur O & M Division, BWDB, Lakkhipur.

. Hole | Sample Sample ] Moisture [
Location No. oy Depth Content | Remarks
(feet) (o)
‘ ‘ D, 5 28.89
""’K]?;laa'}gl" ] D, 10 31.70
D; 25 41.99
Battir Khal 2 D, 60 33.28
D, 5 29.94
MP Khal-1 3 D, 10 30.65
Sluice D; 15 29.77
D4 70 30.19
Kotoria Khal 4 [ 25 35.98
D, 30 32.13
| D, 5 29.73
> atabuniy 5 D, 10 32.44
Khal Sluice -
D; 15 27.25
Matobborhat 6 D; 635 31.76
Khal Sluice Dy, 70 26.24
LLudhua khal 7 D, 5 27.84
(Pipe Sluice) D, 10 28.95
D, 5 30.05
. D, 20 23.45 Due to
Jaririong 8 Ds 25 24.01 shortage of
Khal
Dy 30 30.71 samples
Do 50 29.27 Atterberg’s
_ D, 5 30.02 Limit could
Jarlrdopa khal 9 D, 0 3914 not be
Bl D; 15 31.33 conducted
Hazir khal 10 D, 5 32.90
(pipe sluice) Dy 45 29.90
D, 5 3175
D, 10 30.14
Maleker khal . D; 15 32.97
sluice D, 20 32.54
Ds 25 33.11
D, 30 35.75
Munshir khal 12 D, 5 41.19
) . D, 5 hee i
Asolpara khal 13 D, T =
Kalir khal 14 D, 5 33.52
D, 5 32.14
. D, 10 34.54
Gurinder khal 15 D. T %6 45
Dy 30 25.30
Uchkhali khal | 16 g‘ | ]30 ;;2

Sheet 1 of 2. Attachment-I
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Hole | Sample Sample Moisture
Location No nop Depth Bamar | Bt
: . (feet) (%)
D, 5 31.70
Char Ramiz 2
khal 17 D 10 3281
D, 15 27.24
D, 5 30.04
Ragh.unathpur 8 D, 1 e
sluice khal ;s
Ds 15 27.59
Raghunath D, 5 33.51
aghuna \pur 19 o - —
khal sluice
Dy 20 26.15
ibari D, 5 33.87
Malibari kha! 20 o = -

Q-@(ﬂf./ A (’a/\/

Sheet 2 of 2, Attachment-I
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RIVER RESEARCH INSTITUTE

F 3l SOIL MECHANICS AND GROUND WATER DIVISION
= GEOTECHNICAL RESEARCH DIRECTORATE
- Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar
Project: Upatilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE LOCATION: I ——
0.85 Loading
JB,/———] HOLE NO. 01
| . /1//] SAMPLE NO. ubD-1
] | Tangelﬂ DEPTH (f):
0.80 : T, = i =1 SATE 25.07.2023
T N /l i 02.08.2023
4
Y
Y ) 528 0.7590 : CLAY trace fine sand,
B Q.75 ﬁ - A RIEHCE medium plastic
= h
: \ DIAMETER (cm): 6.35
o \ INITIAL HT. (cm): 2.5
> -4
0.70 SOLID HT. (cm): 1.3677
\\ INITIAL M.C. (%) 28.770
- \1 FINAL M.C. (%) 24.780
0.65 _,/—"—~ = X — INITIAL VOID RATIO (e,):  0.8570
[unloading | SP. GRAVITY: 2675
COMPRESSION INDEX (CC): 0.229
oo SATURATION (%):
0.1 1.0 10.0 50.0
5 AT START 89.80
PRESSURE (kgem™?) ATEND 99.98
C,-LOG PRESSURE CURVE
as
3.0 AT
o 25 /
o
T \
- 51 Y
-~ i %
E ol K ,
s v, =
u> 1.0
0.5
0.0
0.1 1.0 10.0
PRESSURE (kgem?)
Tested by:

Compiﬁed by: Q&/ Checked by: ‘Mk‘ Approved By: @//
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RIVER RESEARCH INSTITUTE

R SOIL MECHANICS AND GROUND WATER DIVISION
GEOTECHNICAL RESEARCH DIRECTORATE
e Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar
Project: Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE
LOCATION: Patabuni Khal Sluice
0.85
Loading HOLE NO. 05
b // SAMPLE NO. u-1
] L Tangent DEPTH (ft):
0.80 Ay =
L =1 25.07.2023-
e DATE:
\ 02.08.2023
2 ors %‘\J T 1 1+ |pEscripTION: e
< medium plastic
i
(=4
=] \ DIAMETER (em): 6.35
(@)
= o \ INITIAL HT. (cm): 2.54
: 3y SOLID HT. {cm): 1.3432
&n
. INITIAL M.C. (%) 29.170
/ E i FINAL M.C. (%) 25.620
\
0.65 [Unlnading i q INITIAL VOID RATIO (e,):  0.891
il SP. GRAVITY: 2675
COMPRESSION INDEX (CC): 0.229
0.60 T TR .
01 1.0 10.0 53,6 SATURATION (%):
AT START 87.58
-2
PRESSURE (kgcm?) ST ki _—"
C,-LOG PRESSURE CURVE
3.0
25
S 20 P
% 8 AR
NJ."._ 1.5 f
£ = \ .
& h
i
o
0.5
0.0
0.1 1.0 10.0
PRESSURE (kgem?)
Tested by: Compiled by:g&/ Checked by: —M Approved By: @/

Attachment-IV
Sheet 02 of 14




RIVER RESEARCH INSTITUTE

Rz SOIL MECHANICS AND GROUND WATER DIVISION
; GEOTECHNICAL RESEARCH DIRECTORATE
i ok Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar
roject: Upatilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE Matabbartat Knal
1.20 LOCATION: =
Sluice
HOLE NO.
115
SAMPILE NO. u-1
1.10 DEPTH (ft):
DATE: 03.08.2023-
1.05 11.08.2023
o . . CLAY, trace fine sand,
2 1.00 / Tangent DESCRIPTION: micdigensplastic
o \\ ' %x—/
o 095 Coading] DIAMETER (cm): 6.35
‘3 0:90 4 INITIAL HT. (cm): 2.54
' ™ SOLID HT. (cm): 1.1273
/ \\ G
0.85 & e INITIAL M.C. (%) 44.890
““‘““'bl}\ FINAL M.C. (%) 30410
0.80 :\ INITIAL VOID RATIO (e.):  0.8695
SP. GRAVITY: 2.675
0.75 - o
oA N ;
N COMPRESSION INDEX (CC): 0.204
0.70 Unloading
0.1 1.0 10.0 50.0 SATURATION (%):
AT START 89.86
?
PRESSURE {kgecm™?) TR 99.99
C,-LOG PRESSURE CURVE
4.0
I
3.0 F :
" £ F
. 3 4
SO , \ /
x Fi Y 7
;‘f.'_ 2.0 4 N\
E ::r.; B it
Q9 15 ° /
> il
L
0.5
0.0
0.1 1.0 10.0

Tested by: Compiled by:S‘.Qﬂ,— Checked by:% Approved By: @/

PRESSURE (kgem?)
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RIVER RESEARCH INSTITUTE
o
B SOIL MECHANICS AND GROUND WATER DIVISION
: GEOTECHNICAL RESEARCH DIRECTORATE
Proi . Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar
roject: Upatilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE Ludhuya Khal (Pipe
1.20 LOCATION:
Sluce)
HOLE NO. 07
1.15
SAMPLE NO. u-1
1.10 DEPTH (ft):
DATE: 03.08.2023-
1.05 11.08.2023
/[Tangent]
o 1.00 0 SECCRIBTIHE EIAY,trace fine sand,
,& | - medium plastic
M
= (i ianiaz]
o 095 y“d'"g = DIAMETER (cm): 6.35
@] I
[ INITIAL HT. { .54
> 0.50 k. TIAL (cm) 25
A SOLID HT. (cm): 13377
b
0.85 =t INITIAL M.C. (%) 29.800
L AN FINAL M.C. (%) 28.030
0.80 5 INITIAL VOID RATIO (e,):  0.8986
SP. GRAVITY: 2.675
0.75 e ~ ==
_/ T .4 COMPRESSION INDEX (CC): 0.232
0.70 _| Unloadingl z
SATURATION (%):
=~ . e 300 |t srart 88.71
-2 "
PRESSURE (kgem™?) T END 99.97
C,-LOG PRESSURE CURVE
3.0
2.5
m ,-Vw‘a i i v“‘s‘
o 2.0 + Ny
— %
= <« ‘ % T i s
;T._ 1.5 L o ’h-‘*z i - e
& p
3
= 10
(&]
0.5
0.0
0.1 1.0 10.0
PRESSURE (kgcm?)

Tested by:

Compiled by: QQ( Checked by: .%\I‘ Approved By: @/‘/
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RIVER RESEARCH INSTITUTE

AR SOIL MECHANICS AND GROUND WATER DIVISION
' GEOTECHNICAL RESEARCH DIRECTORATE
Proi ; Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar
roject: Upazilla of Lakshmiipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
- VOID RATIO-LOG PRESSURE CURVE LOCATION: SRR
' J HOLE NO 08
Loading SAMPLE NO. U-1
0.95 Tangent
g /,/,_/‘ DEPTH (ft):
i 1 ‘/ =1 y 03.08.2023-
0.0 S DATE:
X R 11.08.2023
L
o 0.85 DESCRIPTION: CLAY_,tracefme sand,
= \ medium plastic
=
= 080 N DIAMETER {cm): 6.35
INITIAL HT. 3 2.54
g m . N IAL HT. {cm) 7 5
0.75 7 5 : i - SOLID HT. {cm): 1.3085
[unloading AN INITIAL M.C. (%) 30670
0.70 FINAL M.C. (%) 28.840
INITIAL VOID RATIO (e,): 0.9412
0.65 SP. GRAVITY: 2.675
COMPRESSION INDEX (CC): 0.237
W60 SATURATION (%):
0.1 1.0 10.0 50.0 . )
AT STAR 87.17
2
PRESSURE (kgem ?) ATEND 16
C,-LOG PRESSURE CURVE
3.0
2.5
S 20 !
- ]
»
2 - ah N LY
NE .
o ol i
= 0
(8]
0.5
0.0
0.1 1.0 10.0
PRESSURE (kgem?)

Tested by: Compiled by:j%/ Checked byzw Approved By:
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RIVER RESFARCH INSTITUTE
SOIL MECHANICS AND GROUND WATER DIVISION
TR s GEOTECHNICAL RESEARCH DIRECTORATE

KR

] - Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla
Project: and Komolnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE Jarirdona Khal
LOCATION: :
sluice
HOLE NO. 9
1.20
{ SAMPLE NO. uD-1
i DEPTH (ft):
) 11.08.202
‘ 0 DATE- 08.2023 to
| 20.08.2023
| 3
: 1.00 = AN 5 ) Grey moist. '
e ] Loading | CESCRIFTIGN, s fine
ﬁ o = ) sand, medium
p- _— L Tangent plastic.
o 0.90 74
| © /¢" DIAMETER: 6.35cm
| > s
: \ INITIAL HT. 2.54 cm
ey i [ Y SOLID HT. 1.2896
J/ B i S INITIAL M.C. 32.05%
0.70 ‘/z FINAL M.C. 29.18%
; INITIAL VOID
Unloading
[ RATIO (e,): e
- 080 SP. GRAVITY: 2.675
; COMPRESSION
- 0.214
! INDEX (CC):
1 S 50.0 |SATURATION (%):
| 0.1 1.0 10.0 e
; AT START 88.14%
-2
, _ PRESSURE(kgem™) Jarenp 99.99%
C,-LOG PRESSURE CURVE
19.0
17.0 .
b
o 15.0
-
x
% 130
~
E 11.0 :
>
o 9.0
7.0 &
5.0
0.1 1.0 10.0
PRESSURE (kgecm2)

-
Tested by:J“fG&;{(_ompiled b\ﬂ&/ Checked by: _@——- Approved By: M“«_
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RIVER RESEARCH INSTITUTE
Bl SOIL MECHANICS AND GROUND WATER DIVISION

e GEOTECHNICAL RESEARCH DIRECTORATE
Proi ) Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla
tjecn and Komolnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE
LOCATION: Hazir khal.
1.20 HOLE NO. 10
SAMPLE NO. uD-1
DEPTH (ft):
1.10 —~] r 11.08.2023 to
DATE:
20.08.2023
1.00 | Grey moist. CLAY,
(o] DESCRIPTION;: trace fine sand,
¥ Loadi i ;
% \/% oa mg[ LTange medium plastic.
£9.90 — : . DIAMETER: £.35cm
2 Raiss A
o // INITIAL HT. 2.54cm
>0 80 \:ﬁ,ﬁ § = SOLID HT. 1.302
= \\ INITIAL M.C. 32.27%
T 1T FINAL M.C. 28.93%
0.70
5 INITIAL VOID
[ Unloadinﬁ R T 0.95080
0.60 SP. GRAVITY: 2.675
COMPRESSION 0.205
INDEX (CC): o
0.50 : : 5
50 SATURATION (%):
0.1 1.0 10.0 2L — L
PRESSURE (kgcm2) wok i
AT END 99.95%
C,-LOG PRESSURE CURVE
12.0
b
11.0 i
Ly 10.0
o
—
2% “op
W
e /
~N
E B0
&, .
> )
| - 7.0 A
| ;.
| ;
| 6.0
i F
i 5.0
| 0.1 1.0 10.0
. PRESSURE (kgecm™?)

-_—
Tested by:&“{\@fompiled by: gﬁ;&’checked by: %—-« Approved By: MM
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RIVER RESEARCH INSTITUTE
E SOIL MECHANICS AND GROUND WATER DIVISION
GEOTECHNICAL RESEARCH DIRECTORATE

5 Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and
Project: | molnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE LOCATION: Malekar khal
0.90 HOLE NO. 11
SAMPLE NO. uD-1
DEPTH (ft):
0.80 11.08.2023 to
DATE:
20.08.2023
Grey moist.
y fi
0.70 DESCRIPTION: LAY IREE T
o sand, high
'_._ - ‘
- |~ Loading plastic.
QD: | Sy DIAMETER: 6.35cm
=060
) \'\% INITIAL HT. 2.54cm
o ﬁ\ SOLID HT. 1.5157
DT H N INITIAL M.C. 22.22%
0.50 s s i
: / FINAL M.C. 20.02%
& INITIAL VOID RATIO
i t g
Unloading ;arlg_eg_l (e.): 0.67580
0.40 T SP. GRAVITY: 2.68
COMPRESSION
0.142
INDEX (CC):
0.30 SATURATION (%):
0.1 1.0 10.0 50-0 | At sTART 87.95%
PRESSURE (kgecm2) AT END 99.93%
C,-LOG PRESSURE CURVE
45.0
40.0
™
o 35.0 3
—
X
& 30.0
~ %
--> 25_0 :.‘. :“_m— 5,
(8]
20.0 o
15.0
0.1 1.0 10.0 100.0
PRESSURE (kgcm?)

Tested byj“fﬁ@f“ Compiled byzg.éﬁ;/ Checked by: @" Approved By: M““
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River Rescanch institiite

RIVER RESEARCH INSTITUTE
BRI SOIL MECHANICS AND GROUND WATER DIVISION
GEOTECHNICAL RESEARCH DIRECTORATE

Meghna River Bank Protection at Barokheri, Ludhuz Bazar and Kader Panditer Hat under
Project: Ramgati Upazilla and Komolnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division,
BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE LOCATION: Kalir Khal
HOLE NO. 14
1.20 — 11 SAMPLE NO. ub-1
DEPTH (ft):
118 DATE: 11.08.2023 to
I - 20.08.2023
.“‘\ X/%« boading Grey moist.
1.00 - CLAY, trace
o -1 DESCRIPTION: . : X
s \ fine sand, high
- I
< [ plastic.
£ .90 Tangent
a N % DIAMETER: 6.35cm
g AT INITIAL HT. 254 cm
0.80 SOLID HT. 1.1974
e N INITIAL M.C. 37.83%
AN
070 b— { FINAL M.C 29.92%
INITIAL VOID
Unloadin 1212
% RATIO (e, }): 11w
0.60 SP. GRAVITY: 2.68
COMPRESSION 032400
0.50 INDEX (CC): i
01 1.0 10.0 50. SATURATION (%):
PRESSURE (kgem z) AT START 90.42%
AT END 99.96%
C,-LOG PRESSURE CURVE
35.0
30.0 A
ks
3 25.0
X
< 200 /
~ J
o L
> 15.0 N
J . L
10.0 \
5.0
0.1 1.0 10.0 100.0
PRESSURE (kgcm™)

—_—
Tested by:m\hﬁftompiled by:

g@b/ Checked by: &-—A‘pproved By: m‘“
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RIVER RESEARCH INSTITUTE
SOIL MECHANICS AND GROUND WATER DIVISION
GEOTECHNICAL RESEARCH DIRECTORATE

Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and Komolnagar

Project: \oazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE
0.90 LOCATION: Gurinder Khal
HOLE NO.
0.88 ENO 15
SAMPLE NO. UD-1
0.86 2 e , DEPTH (ft):
oading
09.07.2023 t
0.84 =N 1] DATE: SHalest
84 | \\L \ 23.07.2023
q . :
O 0.82 £ Hlh Grey moist. SILT,
= \ >Lrangent| DESCRIPTION: trace fine sand,
é 0.80 ] medium compress.
o /(I\
o DIAMETER: 6.35
Q o8 o
\\ INITIAL HT. 254 cm
0.76 A\ SOLID HT. 1.35 cm
o INITIAL M.C. 29.07%
0.74 Tl FINAL M.C. 27.87%
5 \ INITIAL VOID RATIO (e,):  0.8774
72 : \
Unloadinﬁ ) 1IN SP. GRAVITY: 26678
i COMPRESSION INDEX (CC): 0.1711
0.68 SATURATION (%):
0.1 1.0 10.0 00 ar sraT 88.39%
PRESSURE (kgecm?) AT END 99.88%
C,-LOG PRESSURE CURVE
70.0
65.0
60.0 ——
- & S
S S % L
% 55.0 e 9
-4 50.0
E \
L 45.0 Y b o,
2 .
] . i
40.0 N
35.0
30.0
0.1 1.0 10.0
PRESSURE (kgcm?)

£

Tested by:

Compiled by: g Checked bv&——‘ Approved By: W—/
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KU

Rever Reseunin ‘nstificte

GEOTECHNICAL RESEARCH DIRECTORATE

RIVER RESEARCH INSTITUTE
SOIL MECHANICS AND GROUND WATER DIVISION

Project:  Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and
Komolnagar Upazilla of Lakshmiipur District, Lakshmiipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE
0.84 khali Slui
LOCATION: Uchkhali Sluice
Khal
0.82 LTangent HOLE NO. 16
\ SAMPLE NO. uD-1
0.80 L= DEPTH (ft):
\T\ — 09.07.2023 to
578 J =t \ a ‘ 22.07.2023
oading “Q\
L
0 0.76 == Grey moist. SILT,
E 1 \\ DESCRIPTION:  trace fine sand,
& 0.74 medium compress.
o N
o DIAMETER: 6.35¢
> 0.72 \ m
INITIAL HT. 2.54 cm
0.70 SOLID HT. 1.4246 cm
Wy / \ INITIALM.C.  25.65%
0.68 S e FINAL M.C. 25.15%
“'°3di"34| i INTIALVOID
0.66 RATIO (e,): 1
SP. GRAVITY: 2.66872
9.5 COMPRESSION 0.153
5 INDEX (CC): ’
0.6
SATURATION (%):
0.1 1.0 10.0 50.0 »
AT START 88.62%
-2
PRESSURE (kgcm™) AT END 99.66%
C,-LOG PRESSURE CURVE
55.0
50.0 s
45.0 s
S 400 "
- #
L5 35.0
< .
o 30.0 #
E %“% S
-S 25.0 e ,,533“
= 20.0 ’
15.0 =
10.0
‘ 0.1 1.0 10.0
; PRESSURE (kgem™2)

=t

Tested by:

Compiled by: 9&’ Checked by: @_ Approved By: ?,.(‘/

Attachment-IV
Sheet 11 of 14




RIVER RESEARCH INSTITUTE
SOIL MECHANICS AND GROUND WATER DIVISION
GEOTECHNICAL RESEARCH DIRECTORATE

R

RS

itiver Resensch Institi’e

. . Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and
Project: Komolnagar Upazilla of Lakshmipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.
VOID RATIO-LOG PRESSURE CURVE
0.85 LOCATION: Char Romiz Khal
HOLE NO. 17
L SAMPLE NO. uD-1
Ll’angent |
~ DEPTH (ft):
0.79 \ = 10.07.2023 to
- DATE:
b . 23.07.2023
= = Loading
0.76 Gr ist. CLAY
o N ey maist. .
= P DESCRIPTION: trace fine sand,
< \\ medium plasti
e 0.73 N plastic.
o
o \ DIAMETER: 6.35cm
> 0.70 N INITIAL HT. 254 cm
SOLID HT. 1.40%
0.67 INITIAL M.C. 26.566%
el LA N\ FINAL M.C. 24.609%
0.64 LN INITIAL VOID RATIO
/ T i 0.80833
./ (e.):
0.61 | Unloading SP. GRAVITY: 2.67006
- ! |
COMPRESSION
INDEX (CC): e
0.58 o0 |SATURATION (%)
0.1 1.0 10.0 : AT START 87.754%
PRESSURE (kgecm?) AT END 99.971%
C,-LOG PRESSURE CURVE
60.0
55.0
0
. 50.0 N
25
%
;__6_' 40.0 / "";iﬁ
5 =y S :
g 300 %
25.0 B 00 )
20.0
0.1 1.0 10.0 100.0
PRESSURE (kgcm2)

Tested by: Compiled by: g.%/ Checked by: _cdﬂ__, Approved By: O‘ﬂ"‘/
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RIVER RESEARCH INSTITUTE
B SOIL MECHANICS AND GROUND WATER DIVISION
Feiye: oy GEOTECHNICAL RESEARCH DIRECTORATE

Project: Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and
Komolnagar Upatzilla of Lakshmipur District, Lakshmiipur 0 & M Division, BWDB, Lakshmipur.

VOID RATIO-LOG PRESSURE CURVE
.80 R
: LOCATION: SEurathpur
Sluice Khal
0.78 HOLE NO. 18
SAMPLE NO. uD-1
0.76 DEPTH (ft):
09.07.2023 to
TE:
0.74 .\\ \ e 23.07.2023
\ Grey moist.
o .
- N CLAY, trace fine
= 0.72 P DESCRIPTION: '
g 0 N o sand, medium
o 0.70 J Loading \ Tangent | plastic.
g ; /‘/l DIAMETER: 6.35cm
INITIAL HT. 2.54cm
0.68 :
N SOLID HT. 1.3371cm
\ INITIAL M.C. 25.88%
0.66
\ FINAL M.C. 24.22%
8.
- INITIAL VOID RATIO
0.64 - 8 0.77005
s 8| \ (el
A SP. GRAVITY: 2.67073
0.62 e
Unloading B N COMPRESSION Giaich
INDEX (CC): :
0.60 1 00 |SATURATION (%)
01 1.0 10.0 " |AT START 89.74%
PRESSURE (kgcm?) AT END 99.73%
—
C,-LOG PRESSURE CURVE
50.0
47.0
44.0
. 41.0 A
% 38.0 /
35.0 i / g
e A /
:“- 32.0 "!" , £ N"‘y
\ / |
E 20 v i 4 7 1
> 26.0 4 . j o
o # LY
23.0 P /
20.0 @ . y
17.0 e
14.0
0.1 1.0 10.0
PRESSURE (kgcm™2)

Tested b@ ., Compiled by:g_éi‘, Checked by: _&—4 Approved By: Qﬂn/
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RIVER RESEARCH INSTITUTE
BRI SOIL MECHANICS AND GROUND WATER DIVISION
i S GEOTECHNICAL RESEARCH DIRECTORATE

Project: Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla and
Komolnagar Upatzilla of Lakkhipur District, Lakkhipur O & M Division, BWDB, Lakshmipur.

VOID RATIO-LOG PRESSURE CURVE
0.82 LOCATION: Malibari Khal
HOLE NO.
0.80 0 20
SAMPLE NO. uD-1
0.78 DEPTH (ft):
- 12.07.2023 to
0.76 \ ) J\I ' 28.07.2023
Tangent
0.74 e E < Grey moist. CLAY,
] \r\\" (‘ DESCRIPTION: trace fine sand,
™= 2 f
« 0.72 : \O\ & medium plastic.
o Loading
o
8 47 DIAMETER: 6.35
(@] 40 \\ cm
> \ INITIAL HT. 2.54 cm
et .| \ SOLID HT. 1.4246 cm
0.66 Tl N INITIAL M.C. 25.65%
' el \ FINAL M.C. 25.15%
0.64 =l 7
i RAT
Unloading | I(I;II)I‘IAL VOIDRATIO .o
0.62 o
SP. GRAVITY: 2.66986
0.60 —— —— COMPRESSION INDEX .
(CC):
0.58 — SATURATION (%):
0.1 1.0 10.0 " |AT START 87.46%
PRESSURE (kgcm?) ATEND 99.84%
C,-LOG PRESSURE CURVE
60.0
55.0
50.0 .
‘.'3 45.0 /
X 40.0
= o 3
-~ 35.0 4
_E_ 30.0 ,
5 25.0 7 \ U/
20.0 éfr %;@,.,-:
ket
15.0
10.0
0.1 1.0 10.0 100.0
PRESSURE (kgcm™)

Tested by@g . Compiled by: 9@1,, Checked by: ‘&* Approved By: ?ﬂ(‘/
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APPENDIX-A
RIVER RESEARCH INSTITUTE
SOIL MECHHANICS & GROUND WATER DIVISION
Soils are classified according to grain size distribution and moisture limit tests. Size and designation for various
materials are as follows:

SIEVE SOIL DESIGNATION
+No. 4(4.76 mm) Gravel
No. 4 to No. 10(2.00 mm) Coarse Sand
No. 10 to No. 40 (0.42 mm) Medium Sand
No. 40 to No. 200 (0.074 mm) Fine Sand
-No. 200 Silt or Clay

Silt and Clay are distinguished by the plasticity chart which is below. The liquid limit and plasticity index values are
determined by laboratory tests and the results entered into the chart.

In giving a description of the materials the predominant soil type is printed in upper case letters for prominence.

In describing the secondary soils the following terms are used to represent percentages.

TERM PERCENTAGE
Trace 0-10
Little 10-20
Some 20-40
And . 40-50

Secondary materials are printed in lower case letters in the order of their significance.

PLASTICITY CHART
10 20 30 40 50 60 70 80 90 100
60
Inprganic CLAYS of high /
50 —
plasticity. /
(%
W y
\
Inorganic CLAYS o P:\’ d r
40 - —
medium plasticity 161
N 66 /
7 25
%‘(
7
Pt
30 C?
Inorganic SILTS of high
compressil:ilitv & organic e
20 CLAYS of medium to high =
plasticity. =
Inorganic CLAYS| of low Inorganic *_5:
plasticity. SILTS of E
medifim 2
10 - compessibility & e
e, bt
CLAY-SILT / SILTS{CLAYS of
— - A low plasticity.
Inorganic SILTS'of low Liquid Limit L, ———»

compressibility .




APPENDIX-B

SHEAR STRENGTH OF COHESIVE SOILS AND DENSITY INDEX (Ip) OF SANDS COMPARED WITH
STANDARD PENETRATION RESISTANCE-‘N’

Table-1: Shear Strength of Cohesive Soils

Consistency Very Soft Soft Medium Stiff

Stiff

Very Stiff Hard

Unconfined
Compressive
Strength
(TSF)

Compression
Strength
(kN/m?)

Standard
Penetration
Resistance-
fN}

23.94

47.

.50

88

85.76

191.

.00

4.00

383.04

N= Number of blows per foot
1 foot=0.3048 meter

Table-2: Density Index (Ip) of Sand

Number of blows

Density Index (lp)

0-4

4-10
10-30
30-50
Above 50

Very loose

Loose

Medium Dense

Dense

Very Dense
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River Rescarch lustiute

Appendix- C

Soil Mechanics and Ground Water Division
Geotechnical Research Directorate
River Research Institute, Faridpur.

Client : Executive Engineer, Lakshmipur O & M Division, BDWB, Lakshmipur.

Reference: His Memo No. RKBLK/D-1/3132,

Date: 22/06/2023

Soil Testing Bill

Bill No. : Seil-01 (2023-24)
Project :Meghna River Bank Protection at Barokheri, Ludhua Bazar and Kader Panditer Hat under Ramgati Upazilla
and Komolnagar Upazilla of Lakkhipur District, Lakshmipur O & M Division, BWDB, Lakshmipur.

Location: 1. Barokheri, Ramgati, Lakshmipur, 2. Ludhua Bazar, Ramgati, Lakshmipur, Lakshmipur,
3. Kader Panditer Hat, Komolnagar, LakshmipurLakshmipur.

Report No. Soil-01 (2023-24) Date: 27.08.2023
;(1] Name of Soil Mechanics Tests th?;:g(eTZ:?]Si f‘rl)l ik oF sl -
1 2 3 4 ]
1 |Specific Gravity (Gs.) 1725 14 24150
2 [Natural Moisture Content 750 106 79500
Mechanical Analysis :
a) Visual Inspection & Classification
(1) Disturbed Sample 300 300 90000
3 (ii) Undisturbed Sample 500 20 10000
b) Sieve Analysis 2850 28 79800
¢) Hydrometer Analysis (Including Gs.) 2850
d) Sieve & Hydrometer Analysis (Including Gs.) 5250 115 603750
e) Particle Size Analysis using Particle Size Analyzer 6000
4 |Unit Weight 1500 20 30000
5 |Loss-on-Ignition 3375
6 |Liquid Limit & Plastic Limit Combined 2475 20 49500
7 |Shrinkage Limit 1275
Consolidation Test
: (not excluding 6 loads + 2 unloads) il b 202300
Direct Shear Test (3-point) 9750
Triaxial Shear Test (for 3-specimen)
a) Unconsolidated Undrained 16500
10 [b) Consolidated Undrained (without B.PR) 31500
¢) Consolidated Undrained (with P.P.) 35250 16 564000
d) Consolidated Drained Test 35250
11 |Vane Shear Test 8500
12 |Unconfined Compression Test/Remolded UCT 6000
a) Standard AASHTO (4" dia mould) 9000
b) Standard AASHTO (6" dia mould) 9000
13 ¢) Modified AASHTO (4" dia mould) 11250
d) Modified AASHTO (6" dia mould) 11250
¢) Field density per spot 4950
{) Field visit fee inside Faridpur 9750
14 a) Permeability Test for Non-Cohesive Soils 6375
b) Permeability Test for Cohesive Soils 16500
15 |Density Index (I,) 6000
16 |C.B.R. Test 16500
17 _|Laboratory Boring Log (per sheet) 225
18 |Chemical test of soil(P*+C1+50,) 1350
19 |Chemical test of water (P"+C1+50,?) 1350
Total (Taka) 1793200
(In words) Taka Seventeen Lac Ninety Three Thousand and Two Hundred only.

*Charges include 10% Printing and Binding Cost, 10% Testing and Consultancy Fee and 15% VAT.

Geotechnical Research Directorate
River Research Institute, Faridpur

g%”ﬁm 27. og-zeZB

Scientific Officer Senior Scientific Officer
Geotechnical Research Directorate

River Research Institute, Faridpur

Principal Scientific Officer
Geotechnical Research Directorate

River Research Institute, Faridpur

Director (AC)

Geotechmical Research Directorate
River Research Institute, Faridpur



APPENDIX-D

List of research personnel responsible for testing works, preparation and publication of the

report.

1. Engr. Kazi Rezaul Karim Director (In Charge)
2. Uma saha PSO
3. Engr. Md. Matiar Rahman Mondo] PSO
4.  Dr. Engr. Fatima Rukshana PSO
5. Mohammad Dulal Bawali SSO
6. Md. Moniruzzaman SSO
7. Engr. Khondoker Rajib Ahmed SSO
8. Engr. Sumiya Ferdhous SO
9. Kazi Md. Shajahan ST-C
10.  A.B.M Tazul Islam Bhuiyan ST-B
11. Md. Nuruzzaman ST-B
12, Md. Nazrul Islam ST-B
13. Md. Golam Mostofa ST-B
14. Md. Abu Bakar Siddique ST-B
15, Md. Liakot Hossain Khan ST-B
16.  Md. Ziaul Haque ST-A
17. Chinmoy Kumar Das ST-A
18.  Md. Mahbubul Alam ST-A
19. Mrs. Lutfunnahar Lota Tracer
20.  Md. Abdul Latif Office Assistant
21.  Md. Mahfuzul Rahman Office Assistant
22, Abdul Jabbar Office Assistant
23.  Md. Mohsin Mia Office Assistant

24,  Md. Jamal Uddin Office Assistant
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