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REPORT

1. INTRODUCTION

This report presents the results of soil tests carried out on the sub-surface soil samples
collected from the location of Sandwip Channel and Feni River in connection with River
Bed's Soil Sample Test of Sandwip Channel and Feni River. In this respect a total of
fifteen (15) disturbed soil samples were received in the laboratory on 02/01/2024 from
Managing Director, ECOSURYV, Dhaka-1205 vide his office Memo No. 2023/RR1/003 2,
date. 31/12/2023.

2. LABORATORY TESTS AND RESULTS
2.1 Laser Diffraction Particle Size Analysis

Laser Diffraction Particle Size Analysis of the fiffteen (15) soil samples were done using
Malvern Mastersizer 3000 instrument with HydroEv dispersion unit in the laboratory. This
laser diffraction particle-size analyzer uses Mie theory and is able to effectively measure
particles ranging from 0.01 - 3500um in diameter. Two light sources. a red light with the
wavelength of 633 nm and a LED blue light of 470 nm, are used in this instrument. Water
was used as a dispersant and had a refractive index 1.33. The particle refractive index and
the absorption index were set according to the laboratory trial depending on the visual
inspection of the sample satisfying the weighted residual. Dry samples were added slowly
to the dispersion unit until obtained the required obscuration range of the individual
sample. During the measurement, 3000 rpm stirring speed and 4 minutes 100% ultrasound
were used for sufficient dispersion of the soil sample. Five measurements have been
performed and the results were averaged for the sample.

2.2 Atterberg Limits Test

ASTM D 4318 method had been followed for the determination of Atterberg limits
(plastic limit and liquid limit) of the samples. The detailed of the experimental procedures
is described in the sections below. Out of fifteen (15) samples, thirteen (13) samples were
considered for Atterberg limit tests.The other two (02) samples had been excluded for the
test because of their non-cohesive nature.

2.2.1 The Plastic Limit (PL)

The plastic limit was determined by alternately pressing together and rolling into a 3.2-
mm (1/8-in.) diameter thread a small portion of the soil until its water content was reduced
to a point at which the thread crumbles and can no longer be pressed together and re-
rolled. The water content of the soil at this point was the plastic limit of the samples. The
determined values of plastic limits have been shown on the Table 1.



2.2.2 The Liquid Limit (LL)

The Liquid Limit (LL) is the water content at which the soil changes from the liquid state
to a plastic state. The Liquid limit test had been carried out on the soil samples according
to multipoint liquid limit method (ASTM D4318). To perform the liquid limit test, soil
samples were dried in a temperature controlled oven at 30°C until the soil clods pulverized
readily. The samples were then crushed using mortar-pestle and passed through a 425-um
(No. 40) sieve. The soils were mixed with water to form a paste. The paste is then placed
in a cup and a groove was made in the center of the paste using a grooving tool of 2 mm
width. The cup was lifted and dropped from a height of 10 mm at a rate of 1.9 to 2.1 drops
per second until the two halves of the soil pat come in contact at the bottom of the groove
along a distance of 12.7 mm (12 in.). The number of blows, N were recorded. Water
content of the soil specimen were determined. The relationship between the water content
and the corresponding number of blows, on a semi-logarithmic graph with the water
content as ordinates on the arithmetical scale and the number of drops as abscissas on a
logarithmic scale. A best fit straight line was drawn through the three or more plotted
points. The water content corresponding to the intersection of the line with the 25-drop
abscissa was taken as the liquid limit of the soil. The determined values of liquid limits
have been shown on the Table 1.
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Fig. 1. Determination of liquid limit of soil specimen.
2.3 Computation of Plasticity Index (PI)

Computation of Plasticity Index (PI) had been accomplished by using the following
equation-

PI=PL.—LL

The computed values of plasticity indices have been shown on the Table 1.



3. Test Results

Table 1. Values of Atterberg Limits and Plasticity Index of the examined soil samples

SIz;)mple Depth (m) LiquéodA] I)Jmit Plast(i&] I)Jmit Plasticii;zr) Index
P01 3.0-3.5 37 27 10
P02 2.0-2.5 35 25 10
P03 1.5-2.0 28 22 6
PO4 1.5-2.0 34 26 8
P05 1.5-2.0 45 24 21
P06 1.5-2.0 36 26 10
P07 1.5-2.0 - a -
P08 1.5-2.0 - - -
P09 1.5-2.0 4 24 20
P10 1.5-2.0 34 26 8
P11 1.5-2.0 50 25 25
P12 1.5-2.0 49 24 25
P13 1.5-2.0 27 23 4
P14 1.5-2.0 47 23 24
P15 1.5-2.0 42 23 19
5. APPENDIX

A: Soil Testing Bill of this report no. SOIL — 05 (2023-24).

B: This is a list of personnel associated with testing works, preparation and publication of the

report.

C: Requisition letter for the work.

Compiled by: S\ _01-9\4

Checked by: {10_01, 24

Recommended by:

Y]

@*;/o\ 02

1
(Uma Saha)

Director (In Charge)
Geotechnical Research Directorate
River Research Institute
Faridpur



River Research Institute

Measurement Details
Operator Name MNayan
Sample Name Average of 'P-01'
SOP File Name HydroEV.cfy

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.230
Weighted Residual 0.75 %
Laser Obscuration 8.95 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 3:17:31 PM
Measurement Date Time 08-Jan-24 3:17:31 PM
Result Source Averaged

Result (D-Values)
Dv (10) 4.35 pm
Dv (50) 25.1 ym
Dv (60} 34.7 pm
Dv (90) 138 um
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Unified Soil Classification System Histogram
Particle Type in % 5
Clay (<2um) 413 N
Silt (2 - T4um) 74.42 %
Fine sand (74-420um) 2146 s 3
Medium sand (420-2000um) 0 32
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River Bed's 5oil Sample Test of Sandwip Channel and Feni River.



River Research Institute

River Research Institute

Measurement Details Measurement Details
Operator Name Nayan Analysis Date Time 08-Jan-24 12:46:14 PM
Sample Name Average of 'P-02' Measurement Date Time 08-Jan-24 12:46:14 PM
SOP File Name HydroEV .cfg Result Source Averaged
Analysis Result {D-Values)
Particle Name Soil Dv (10) 4.94 pm
Analysis Model General Purpose Dv (50} 27.9 pm
Dispersant Name Water Dv (60) 388 pm
Dispersant Refractive Index 1.330 Dv (90) 187 um

Weighted Residual 0.64 %
Laser Obscuration 10.07 %

Average - Oversize
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Unified Soil Classification System Histogram
Particle Type in % 5
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River Research Institute

Measurement Details
Operator Name MNayan
Sample Name Average of 'P-03'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 1.20 %
Laser Obscuration 10.73 %

Average - Oversize

River Research Institute

Measurement Details

Analysis Date Time 08-Jan-24 11:51:16 AM
Measurement Date Time 08-Jan-24 11:51:16 AM

Result Source Averaged

Result (D-Values)

Dv (10) 3.78 um
Dv (50) 18.3 um
Dv (60) 234 um
Dv (90) 68.1 um
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurement Details
Operator Name Nayan
Sample Name Average of 'P-04'
SOP File Name HydroEV .cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.78 %
Laser Obscuration 10.65 %

Average - Oversize

River Rescarch Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:52:39 PM
Measurement Date Time 08-Jan-24 12:52:39 PM

Result Source Averaged

Result (D-Values)
Dv (10} 3.41 pm
Dv (50) 189 pm
Dv (60) 25.0 pm
Dv (90) 111 um
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurement Details
Operator Name MNayan
Sample Name Average of 'P-05'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.82 %
Laser Obscuration 10.34 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:20:54 PM
Measurement Date Time 08-Jan-24 12:20:54 PM
Result Source Averaged

Result (D-Values)
Dv (10) 3.26 um
Dv (50) 16.9 pm
Dv (60) 21.6 um
Dv (90) 58.4 um
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Unified Soil Classification System Histogram
Particle Type in % .
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurament Details
Operator Name Nayan
Sample Name Average of 'P-06'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.87 %
Laser Obscuration 1021 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 3:23.27 PM
Measurement Date Time 08-Jan-24 3:23:27 PM
Result Source Averaged

Result (D-Values)
Dv (10) 3.07 um
Dv (50) 17.0 pm
Dv (60) 23.5 um
Dv (90) 225 um
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurement Details
Operator Name Mayan
Sample Name Average of 'P-07'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.38 %
Laser Obscuration 10.27 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 3:38:18 PM
Measurement Date Time 08-Jan-24 3:38:18 PM
Result Source Averaged

Result (D-Values)

Dv (10} 15.0 pm
Dv (50) 142 pm
Dv (60) 162 pm
Dv (90) 254 um
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

River Research Institute

Measurement Details Measurement Details
Operator Name Mayan Analysis Date Time 08-Jan-24 3:46:53 PM
Sample Name Average of 'P-08' Measurement Date Time 08-Jan-24 3:46:53 PM
SOP File Name HydroEV.cfg Result Source Averaged
Analysis Result {D-Values)
Particle Name Soil Dv (10) 34.7 um
Analysis Model General Purpose Dv (50) 172 pm
Dispersant Name Water Dv (60) 191 um
Dispersant Refractive Index 1.330 Dv (90) 277 pm

Weighted Residual 0.39 %
Laser Obscuration 9.68 %

Average - Oversize
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River Research Institute

Measurement Details
Operator Name Mayan
Sample Name Average of 'P-09"
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.77 %
Laser Obscuration 18.25 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:08:17 PM
Measurement Date Time 08-Jan-24 12:08:17 PM

Result Source Averaged

Result (D-Values)
Dv (10) 3.26 um
Dv (50) 17.5 pm
Dv (60) 22.8 pm
Dv (90) 66.6 pm
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Particle Type in % g
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurement Details
Operator Name Nayan
Sample Name Average of 'P-10'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.63 %
Laser Obscuration 9.41 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:39:03 PM
Measurement Date Time 08-Jan-24 12:39:03 PM
Result Source Averaged

Result (D-Values)
Dv (10) 4.72 pm
Dv (50) 30.8 um
Dv (60) 41.9 pm
Dv (90) 167 um
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Unified Soil Classification System Histogram
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

River Research Institute

Measurement Details Measurement Details
Operator Name MNayan Analysis Date Time 08-Jan-24 12:33:01 PM
Sample Name Average of 'P-11' Measurement Date Time 08-Jan-24 12:33:01 PM
SOP File Name HydroEV.cfg Result Source Averaged
Analysis Result (D-Values)
Particle Name Soil Dv (10) 2.87 pm
Analysis Model General Purpose Dv (50) 14.4 pm
Dispersant Name Water Dv (60) 18.2 pm
Dispersant Refractive Index 1.330 Dv (90) 42.6 um

Weighted Residual 0.91 %
Laser Obscuration 3.71 %

Average - Oversize
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Unified Soil Classification System Histogram
Particle Type in % &
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River Research Institute

Measurement Details
Operator Name MNayan
Sample Name Average of 'P-12'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.77 %
Laser Obscuration 9.76 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:26:05 PM
Measurement Date Time 08-Jan-24 12:26:05 PM
Result Source Averaged

Result (D-Values)
Dv (10) 3.66 pm
Dv (50) 19.4 um
Dv (60) 24.4 pm
Dv (90) 57.8 pm
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Size Classes (pm)
w— [24] Average of 'P-12'-08-Jan-24 12:26:05 PM
Unified Soil Classification System Histogram
Particle Type in % i
Clay (<2pm) 4.88
Silt (2 - T4pm) 89.34 F 4
Fine sand {74-420um) 5.78 E
Medium sand (420-2000um) 0 ;3 2
Coarse sand (2000-4760um) 0
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River Bed's Soil Sample Test of Sandwip Channel and Feni River.



River Research Institute

Measurement Details
Operator Name MNayan
Sample Name Average of 'P-13'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.81 %
Laser Obscuration 5.36 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 3:30:12 PM
Measurement Date Time 08-Jan-24 3:30:12 PM

Result Source Averaged

Result (D-Values)
Dv (10) 3.46 pm
Dv (50} 18.7 pm
Dv (60} 28.0 pm
Dv (90) 211 pm
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Unified Soil Classification System Histogram
Particle Type in% "
Clay (<2um) 5.14
Silt (2 - 74um) 71.09 g3
Fine sand (74-420um) 2263 g 2
Medium sand (420-2000um) 1.14 3
Coarse sand (2000-4760um) 0 1
0
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River Research Institute

Measurement Details
Operator Name Nayan
Sample Name Average of 'P-14'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:00:02 PM
Measurement Date Time 08-Jan-24 12:00:02 PM
Result Source Averaged

Result (D-Values)
Dv (10) 2.99 um
Dv (50) 16.5 pm

Dispersant Name Water Dv (60) 21.7 um
Dispersant Refractive Index 1.330 Dv (90) 64.6 pm
Weighted Residual 0.88 %
Laser Obscuration 12.43 %
Average - Oversize
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(8] Average of 'P-14'-08-Jan-24 12:00:02 PM
Unified Soil Classification System Histogram
Particle Type in % 5
Clay (<2pm) 6.16 3
Silt (2 - 74um) 85.77 g
Fine sand (74-420um) 7.91 2 3
Medium sand (420-2000um) 16 § 2
Coarse sand (2000-4760um) 0 i
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River Research Institute

Measurement Details
Operator Name Nayan
Sample Name Average of 'P-15'
SOP File Name HydroEV.cfg

Analysis
Particle Name Soil
Analysis Model General Purpose
Dispersant Name Water
Dispersant Refractive Index 1.330
Weighted Residual 0.74 %
Laser Obscuration 9.99 %

Average - Oversize

River Research Institute

Measurement Details
Analysis Date Time 08-Jan-24 12:14:40 PM
Measurement Date Time 08-Jan-24 12:14:40 PM
Result Source Averaged

Result (D-Values)
Dv (10) 4.15 um
Dv (50) 22.1 pm
Dv (60) 27.4 um
Dv (90) 65.1 um
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Unified Soil Classification System Histogram
Particle Type in % i
Clay (<2um) 4.42
Silt (2 - 7T4um) 87.93 E 4
Fine sand (74-420um) 7.65 g
Medium sand (420-2000um) 0 ;g >
Coarse sand {2000-4760um) 0
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Project name:

Client;
Report no:

Appendix-A

Geo-Technical Research Director
River Research Institute
River Bed's Soil Sample Test of Sandwip Channel and Feni River
Memo No-2023/RRI/003 2
Date: 04/01/2024

Managing Director, ECOSURV, Dhaka.
Soil- 05 (2023-24)

Soil Testing Bill

Rate per Samples in

Number of

SIL.No, Name of Test Tcs‘,i'_]g Tesein
Taka samples Faka
L Specific Gravity (Gs.) 1725.00
2, Natural Moisture Content 825.00
Mechanical Analysis
3 a) Visual Inspection & Classification
‘ (1) Disturbed Sample 300.00 15 4500
(11) Undisturbed Sample 500.00
b) Sieve Analysis 2850.00
¢) Hydrometer Analysis (Excluding Gs.) 2850.00
d) Sieve & Hydrometer Analysis 5250.00
¢) Particle Size Analysis by Particle Size 6000.00 15 90000
Analyzer (Mastersizer 3000)
4, Unit Weight 1650.00
3 Loss-on-lgnition 3375.00
0. Liquid Limit & Plastic Limit Combined 3750.00 3 48750
ik Shrinkage Limit 1500.00
8. Consolidation Test 22500.00
(not excluding 6 loads + 2 unloads)
9. Direct Shear Test (3-point) 12000.00
Triaxial Shear Test ({or 3-specimen)
a) Unconsolidated Undrained 18000.00 |
10. b) Consolidated Undratned (without P.P.) 31500.00
¢) Consolidated Undrained (with P.P.) 39000.00
d) Consolidated Drained Test 39000.00
11 Vane Shear Test §500.00
12.  {Unconfined Compression Test/Remolded 6000.00
a) Standard AASHO (4" diamould) 11250.00
b) Standard AASHO (6" diamould) 11250.00
13, |c) Modified AASHO (4" diamould) 15000.00
d) Modified AASHO (6" diamould) 15000.00
¢) Field Density per spot 4950
4 a) Pepmeability Test for Non-Cohesive 8850.00
" |b) Permeability Test for Cohesive Soils 16500.00
1.5, Density Index 6750.00
16. |C.B.R. Test 22500.00
17.  |Laboratory Boring Log (per sheet) 225.00

Total Fee (Taka)

143250.00

| After 25% discount as per Mol between RRI & ECOSURY, GrossTotal I'ee (Taka)

107438.00

In Words: Taka One Lac Seven Thousand Four Hundred and Thirty Eight

* Charges includes 0% Printing and Binding Cost. 10% Testing and Consultaney FFee and 15% VAl
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APPENDIX-B

List of personnel responsible for testing works preparation and publication of the report.

1. Uma Saha Director (In Charge)
2. Engr. Md. Matiar Rahman Mondol PSO

3. Dr. Fatima Rukshana PSO

4. Mohammad Dulal Bawali SSO

5. Md. Moniruzzaman SSO

6. Engr. Khondoker Rajib Ahmed SSO

7. Engr. Sumiya Ferdhous SO

8. Kazi Md. Shahajahan ST-C

9.  A.B.M Tazul Islam Bhuiyan ST-B

10. Md. Abu Bakker Siddique ST-B

11. Md. Nazrul Islam ST-B

12. Md. Rejaul Karim LT-B

13. Md. Mahbubul Alam ST-A.

14.  Sheikh Md. Rasel LT-A

15.  Md. Ikramul Haque LT-A

16. Md. Jamal Uddin Office Assistant.

17. Md. Mahbubur Rahman Office Assistant



ECOSLIFN oo

Member

Aptl. No. 5A, 5th Floor,

Engineering, Consultant & Surveying Co,

Qotl - o5 (2223-2¢

House No. 142/A, Green Roud.,
Dhaka - 1205, Bangladesh

Ref: 2023/RR1/003_2 Date: 31.12.2022

Director General
River Research Institute
Faridpur, Bangladesh.

Subject:  River Bed's Soil Sample Test of Sandwip Channel and Feni River, 0

Dear Sir,
Assalamualaikum, Hope you are

As discussed in the meetf__ng.-.on 18.12.2 P m-;sen.-ding the collected samples for Labaratory testing
of the mentioned tests. Hopefull
the rivers and will be sent’

L. Soil Par ticle Dlsmbutlo test hy
5 i

As discussed, please fix a negofiate

' é,'-test{.-it'li;vjll-he.helpful to us if vou Kindly fix the rate
50% of the scheduled rate. ; :

Samples 1D is -

1. PO1-Dep el Copr dmdte E343060m, N 2510140m
2. P02-Depth 2, nel Coordmate E343902m, N 2509584m
3 P03-Depth an {.I-Comdmate E 344525m, N 2509270m
4, P04-Depth 1.542.0m, Sandwip Chanmﬂ Coordmate E 344994m, N 2509870m
g PO5-Depth 1.5<2.0m, Sandwip Channel Coordinate E 344358m, N 2510292m
6. PO6-Depth 1,5-2.0m;Sandwip-Channel Coordinate E 343577m, N 2510836m
7. P07-Depth 1.5-2.0m, Feni River Coordinate E 337494m, N 2517437m

g, P08-Depth 1.5-2.0m, Feni River Coordinate E 337966m, N 2517690m

w

P09-Depth 1,5-2.0m, Feni River Coordinate E 340016m, N 2520055m

10. P10-Depth 1.5-2.0m, Feni River Coordinate E 340181m, N 2520591m

11. P11-Depth 1,5-2.0m, Sandwip Channel Coordinate E 341387m, N 2508117m
12, P12-Depth 1.5-2.0m, Sandwip Channel Coordinate E 343570m, N 2506736m
13, P13-Depth 1.5-2.0m, Sandwip Channel Coordinate E 348406m, N 2508067m
14, P14-Depth 1,5-2.0m, Sandwip Channel Coordinate E 347466m, N 2506970m
15. P15-Depth 1.5-2.0mn, Sandwip Channel Coordinate E 348528m, N 2507045m

Thanks again for everything, Wishing you all the best and good health, Your kind cooperation in this
regard will be highly appreciated.

Best Regards,
e

(Engr. Md. Shamsul Alam)
Managing Director,
ECOSURV
+8801711111497
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