SGS
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 -

7

Sample No.: |UD-01

Depth (m): 3.00-4.00

Can No. 108
Weight of Wet Soil + Can (gm) 268.30
Weight of Dry Soil + can (gm) 201.29
Weight of Can (gm) 25.86
Moisture Content (%) 38.20
Description Lean CLAY, CL

Sample No.: [UD-02

Depth (m): 7.00-8.00

Can No. 96

Weight of Wet Soil + Can (gm) 274.50
Weight of Dry Soil + can (gm) 202.66
Weight of Can (gm) 12.09
Moisture Content (%) 37.70
Description Lean CLAY, CL

Sample No.: |UD-03

Depth (m): 11.00-12.00

Can No. 205

Weight of Wet Soil + Can (gm) 227.60
Weight of Dry Soil + can (gm) 182.55
Weight of Can (gm) 26.05
Moisture Content (%) 28.79

Description

Lean CLAY, CL

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 02-03-2021 Date: 16-03-2021
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 N

7

Sample No.: |SPT-11

Depth (m): 14.00-14.45

Can No. 204

Weight of Wet Soil + Can (gm) 243.79

Weight of Dry Soil + can (gm) 190.26

Weight of Can (gm) 25.68
Moisture Content (%) 32.53
Description SILT with Sand, ML

Sample No.: |SPT-14

Depth (m): 17.00-17.45

Can No. 408

Weight of Wet Soil + Can (gm) 225.68
Weight of Dry Soil + can (gm) 191.30
Weight of Can (gm) 2491
Moisture Content (%) 20.66
Description Silty fine SAND, SM

Sample No.: |SPT-18

Depth (m): 21.00-21.45

Can No. 446
Weight of Wet Soil + Can (gm) 230.34
Weight of Dry Soil + can (gm) 190.69
Weight of Can (gm) 11.54
Moisture Content (%) 22.13
Description Sandy SILT, ML

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 02-03-2021 Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @
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LIQUID LIMIT (w,,%)
Sample No. Depth WL Wp I, Fines Remarks
UD-01 3.00-4.00 | 36.60 23.29 13.31 Lean CLAY, CL
UD-02 7.00-8.00 | 30.80 19.26 11.54 Lean CLAY, CL
UD-03 | 11.00-12.00| 27.40 18.02 9.38 Lean CLAY, CL
SPT-14 | 17.00-17.45 * * * The sample is nonplastic

o|@e|O|e(0|e|®|@O|e

Note : All the above Liquid Limit tests was performed in accordance to Method A (Multi-Point) of ASTM D 4318-05

*Hydrometer analysis were performed instead of atterberg limit and presented with the Particle Size Distribution Section

ML Inorganic silts, very fine sands, rock flour, silty or clayey fine sands, etc.

MH norganic silts, or diatomaceous fine sands or silts, elastic silts, etc.

CL

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays,
silty clays, lean clays, etc.

CH Inorganic clays of high plasticity, fat clays, etc.

OL

Organic silts and organic silty clays of low plasticity.

OH Organic silts and organic clays of medium to high plasticity.

PLASTICITY CHART (ASTM D 2487 -06 & D 4318-05)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 15-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No: UD-01
BH No.: BH-05 Sample Depth: 3.00-4.00
Plastic Limit Test

Container No. 366 26
Weight of can (gm) 8.64 8.63
Wet weight of soil + can (gm) 31.12 31.14
Dry Weight of soil + can (gm) 26.89 26.87
Moisture Content % 23.18 23.41
Average 23.29

Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 22 27 33
Container No. 329 479 335
Weight of can (gm) 9.42 9.22 9.29
Wet weight of soil + can (gm) 28.64 26.96 26.2
Dry Weight of soil + can (gm) 23.43 22.23 21.78
Moisture Content % 37.19 36.36 35.39

37.5

_ 365 \

g

e

2

2

2 36

) \

355 \\
35
10 Number of Bumps 100
LL: 36.60 PL: 23.29 | PI: 1331

Description Lean CLAY, CL

Tested by: Rayhan Checked by: Suvashis Paul
Date: 15-03-2021 Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd.

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No.:
BH No.: BH-05 Sample Depth:
Plastic Limit Test
Container No. 345 339
Weight of can (gm) 8.99 8.94
Wet weight of soil + can (gm) 33.97 33.99
Dry Weight of soil + can (gm) 29.95 29.93
Moisture Content % 19.18 19.34
Average 19.26
Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)

Test No 1 2
Number of Bumps 23 29
Container No. 331 330
Weight of can (gm) 9.86 9.1
Wet weight of soil + can (gm) 30.06 28.34 27.51
Dry Weight of soil + can (gm) 25.26 23.87
Moisture Content % 31.17 30.26 29.62

315

31 \\
g \
S 305
o
[]
s
30 \
295
10 100
Number of Bumps
LL: 30.80 PL: 19.26 11.54

Description Lean CLAY, CL

Tested by: Rayhan
Date: 15-03-2021

Checked by: Suvashis Paul

Date: 16-03-2021
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Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

B

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)
UD-03
11.00-12.00

Project ID: SIBD2105 Sample No.:

BH No.: BH-05 Sample Depth.:
Plastic Limit Test

Container No. 418 333

Weight of can (gm) 6.98 6.93

Wet weight of soil + can (gm) 36.74 36.76

Dry Weight of soil + can (gm) 32.21 32.19

Moisture Content % 17.95 18.09

Average 18.02

Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 23 28 33
Container No. 315 312 462
Weight of can (gm) 13.3 13.33 12.29
Wet weight of soil + can (gm) 37.33 35.54 34.07
Dry Weight of soil + can (gm) 32.12 30.83 29.54
Moisture Content % 27.68 26.91 26.26
28
275
\
g
e 27
2
°
=]
26.5 \
26
10 100
Number of Bumps
LL: 27.40 PL: 18.02 PI: 9.38
Description Lean CLAY, CL

Tested by: Rayhan
Date: 15-03-2021

Checked by: Suvashis Paul

Date: 16-03-2021

Ground Instrumentation & Engineering Pte. Ltd. @
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Fine | Medium | Coarse
CLAY/SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W (%) Wi P Ip Cy Ce
®| SPT-11 | 14.00-14.45 SILT with Sand, ML
M| SPT-14 | 17.00-17.45 Silty fine SAND, SM
A| SPT-18 | 21.00-21.45 Sandy SILT, ML
@
]
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT/ %CLAY
P P ° %Fine %Meidum |%Coarse ’ !
®| SPT-11 | 14.00-14.45| 0.054 0.045 | 0.027 [ 0.009 0.00 15.78 0.12 0.00 84.10
B | SPT-14 | 17.00-17.45] 0.088 0.079 [ 0.050 | 0.017 0.00 54.78 0.22 0.00 45.00
A| SPT-18 | 21.00-21.45| 0.100 0.066 | 0.040 [ 0.013 0.00 42.02 1.36 0.00 56.62
[ ]
|
A

Tested by: Rayhan
Date: 03-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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Ground Instrumentation & Engineering Pte.Ltd.
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Fine | Medium | Coarse
CLAY SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W(%) Wi P Ip Cy Ce
® | SPT-11 [ 14.00-14.45 SILT with Sand, ML
M| SPT-14 [ 17.00-17.45 Silty fine SAND, SM
A | SPT-18 | 21.00-21.45 Sandy SILT, ML
]
]
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT %CLAY
%Fine %Meidum |[%Coarse
® | SPT-11 [ 14.00-14.45[ 0.025 0.018 | 0.006 | 0.001 0.00 16.00 0.24 0.00 67.84 15.92
M| SPT-14 | 17.00-17.45 [ 0.095 0.081 | 0.044 | 0.002 0.00 54.66 0.16 0.00 37.22 7.96
A| SPT-18 [ 21.00-21.45] 0.117 0.069 | 0.027 | 0.002 0.00 26.38 17.74 0.00 46.33 9.55
[ ]
||
A

Tested by: Rayhan
Date: 04-03-2021

Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)

Checked by: Suvashis Paul

Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

UD-01 Depth(m) 3.00-4.00
Pyknometer No. 19
Mass of bottle + soil + water: M 5 gm 124.09
Mass of bottle + soil: M , gm 72.45
Mass of bottle + water: M , gm 105.04
Mass of bottle: M, gm 42.41
Mass of soil: M, - M, gm 30.04
Mass of water in full bottle: M, - M , gm 32.59
Mass of water used: M ; - M, gm 51.64
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 10.99
Particle Density: M, M, g/em3 2.73
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 03-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

UD-02 Depth(m) 7.00-8.00
Pyknometer No. 18
Mass of bottle + soil + water: M ; gm 118.77
Mass of bottle + soil: M, gm 73.82
Mass of bottle + water: M , gm 99.79
Mass of bottle: M, gm 43.85
Mass of soil: M, - M, gm 29.97
Mass of water in full bottle: M, - M , gm 2597
Mass of water used: M ; - M , gm 44.95
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 10.99
Particle Density: M, M, g/em3 2.72
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 03-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-11 Depth(m) 14.00-14.45
Pyknometer No. 20
Mass of bottle + soil + water: M ; gm 118.26
Mass of bottle + soil: M, gm 73.80
Mass of bottle + water: M , gm 99.33
Mass of bottle: M, gm 43.82
Mass of soil: M, - M, gm 29.98
Mass of water in full bottle: M, - M , gm 25.53
Mass of water used: M ; - M, gm 44.46
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.05
Particle Density: M, M, g/em3 2.71
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 03-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING n %R
Mobile: 01819 557964; PABX: 966 5650-80 Ext. 7226 3 h‘ T ~
ureau of Research,

Testing & Consultation

GEoTECHNICAL ENGINEERING LABORATORY

BRTC No.: 110-231613/20-21/CE Dated 11.3.21
Client : Manager, Environment, Health and Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Rd, Dhaka
Ref : SGS/Phase-2/S1/090321 dated 9.3,21
Project: Geotechnical Investigation at Matarbari
Location: Matarbari
Test Method: ASTM | Date of Test: 1-10.4.21 °
SPECIFIC GRAVITY DETERMINATION OF SOIL
Borehole 1 2 3.0 4.0 5.0 6.0
Depth (m) 14-14.5 25-25.45 4-4.5 17-17.45 | 17-17.45 | 26-26.45
Sample No. 12.0 23.0 4.0 15.0 14.0 23.0
Soil Type Grey silty | Grey silty | Grey silty | Grey silty | Grey silty | Grey silty
yP sand sand sand sand sand sand
it ot hamewatert |l isgy g 375.3 3734 371.6 380.1 396.4
soil, gm
Temperature (°C) 30.5 30.0 30.5 30.5 30.5 30.0
Al b‘;‘::]e"water' 340.0 343.7 342.1 340.4 348.8 365.1
WH. of sail, gm 49.8 49.2 49.9 493 49.7 48.6
Specific Gravity 2.72 2.78 2.67 27 2.69 2.80

Note: Tests were conducted on samples received in unsealed condition. BRTC, BUET does not have
any responsibility as to the representative character of the supplied samples.

Countersigned by : Test performed by :
. = i % b
PGPS S5 RN YEVE % = e}
Dr. A.B.M, Badruzzaman 44A76bmM Dr. Tahmeed M. Al-Hussaini
Professor Professor

Department of Civil Engineering
BUET, Dhaka - 1000.

Department of Civil Engineering
BUET, Dhaka - 1000.

BUETCE 0236419
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-18 Depth(m) 21.00-21.45
Pyknometer No. 6
Mass of bottle + soil + water: M ; gm 94.09
Mass of bottle + soil: M, gm 55.21
Mass of bottle + water: M , gm 75.23
Mass of bottle: M, gm 25.22
Mass of soil: M, - M, gm 29.99
Mass of water in full bottle: M, - M , gm 20.02
Mass of water used: M ; - M, gm 38.88
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.13
Particle Density: M, M, g/em3 2.69
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 03-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-01 Depth (m): 3.00-4.00

Weight of soil gm 160.50

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.86

Dry Density (g/cm3) 1.35

Void Ratio 1.03

Moisture Content % 38.20

Specific Gravity (g/em3) 2.73

Tested by: Rayhan
Date: 03-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-02 Depth (m): 7.00-8.00

Weight of soil gm 157.80

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.83

Dry Density (g/cm3) 1.33

Void Ratio 1.05

Moisture Content % 37.70

Specific Gravity (g/cm3) 2.72

Tested by: Rayhan
Date: 03-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-03 Depth (m): 11.00-12.00

Weight of soil gm 163.80

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.90

Dry Density (g/cm3) 1.48

Void Ratio 0.88

Moisture Content % 28.79

Specific Gravity (g/cm3) 2.77

Tested by: Rayhan
Date: 03-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-05

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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Total Stress Triaxial Compression

Unconfined Compression

Summary Report

Sample Details Depth 3.00-4.00
Description Lean CLAY,CL
Type ubD
Initial Sample Length Lo (mm) 76.0
Initial Sample Diameter Do (mm) 38.0
Initial Sample Weight Wi (gr) 160.5
sketch show:qg specimen Bulk Density pa (Mg/m3) 186
location in original sample Particle Density ps (Mg/m3) 273
Initial Conditions
Strain Rate ms (mm/min) 0.76000
MembraneThickness m b (mm) 0.00
Displacement Input LIp (mm) CH7
Load Input NP (N) CH2
Initial Moisture o % (%) 39
Initial Dry Density P do (Mg/m3) 1.34
Initial Voids Ratio =] . 1.04
Initial Degree of Saturation S (%) 100
Final Conditions
Max Deviator Stress [F1-o331f (kPa) 48.04
Strain At Max Stress Zi% (%) 13.53
Final Moisture o (%) 39
Final Dry Density P df (Mg/m3) 1.34
Final Voids Ratio ef . 1.04
Final Degree of Saturation S (%) 100.0
Notes
Failure Sketch
(surface inclination)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/16/2021
Site Reference Borehole BH-05
Jobfile UCT Sample UD-01
Client SGS Depth 3.00-4.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconfined Compression

Test Results Plots
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0.00 5.00 10.00 15.00
Awial Strain (%)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/16/2021
Site Reference Borehole BH-05
Jobfile Sample UD-01
Client Depth 3.00-4.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE
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Total Stress Triaxial Compression

Unconfined Compression

Summary Report

Sample Details Depth 7.00-8.00
Description Lean CLAY. CL
Type ubD
Initial Sample Length Lo (mm) 76.0
Initial Sample Diameter Do (mm) 38.0
Initial Sample Weight Wi (gr) 157.8
sketch show:qg specimen Bulk Density pa (Mg/m3) 183
location in original sample Particle Density ps (Mg/m3) 272
Initial Conditions
Strain Rate ms (mm/min) 0.76000
MembraneThickness m b (mm) 0.00
Displacement Input LIp (mm) CH7
Load Input Mp (N) CH2
Initial Moisture o % (%) 38
Initial Dry Density P do (Mg/m3) 1.33
Initial Voids Ratio =] . 1.04
Initial Degree of Saturation Sa (%) 98
Final Conditions
Max Deviator Stress [F1-o331f (kPa) 58.23
Strain At Max Stress Zi% (%) 10.76
Final Moisture o (%) 38
Final Dry Density P df (Mg/m3) 1.33
Final Voids Ratio ef . 1.04
Final Degree of Saturation S (%) 98.0
Notes
Failure Sketch
(surface inclination)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-05
Jobfile UCT Sample UD-02
Client SGS Depth 7.00-8.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconfined Compression

Test Results Plots

{— Stage 1

&a0.00

40.00

Corrected Dev Stress (kPa)

Z0.00

D 3 D D 1 i i i i i i i 1 1 1 i 1 1 1
0.00 5.00 10.00
Awial Strain (%)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-05
Jobfile UCT Sample UD-02
Client SGS Depth 7.00-8.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE

Page 235



BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING n W %R
Mobila: G181 557564: PABX:- 966 5650-80 Ext. 7226 .'J f -

Bureau cjm“ud\
Testing & Consultation

GeotecHNICAL ENGINEERING LABORATORY :

BRTC No.: 110-231613/20-21/CE dated 11321
Client : Manager. Environmant Haaith & Safety, SGS Bangladesh Ltd; Bir Uttam CR Datta Road, Dhaka
Ref : SG5/Phase-2/51/080321 dated 8.3 21
Project :  Geotechnical Investigation at Matarbar]
Soil description : Grey silty clay
Test Method: ASTM Date of Test:: 31.321-5421
BH No. : o Sample ID: UD-3 Depth: 11-12m
Location: Matarbart
Unconfined Compression Test
60 - i e e C— - i s s s S
R
=
]
=
£ E
N
0
@ 40
= )
wn
Q
= 4
g | —8— Specimen 1
o 1 | —s— Specimen 2
E' 20 = | == Specimen 3 "
=] |
Q !
| Specimen 1: w=34%, 7,.=13.5 kN/m?, $92%, q,=54 kPa
Specimean 2: w=33%, v, =13.5 kN/m*, $=91%, q,=53 kPa
Specimen 3; w=35%. v =131 kNim?, 5=91%. g =64kPa ||
U L n L n l L + L ik | " i M i l
0 5 10 15
Axial Strain (%)

Note: Samples as supplied to us in sampler tubes have been tested in our laboratory. BRTC. BUET does not
have any responsibility as to the represantative character of the sample. Initial water content, dry density,
degree of saturation and unconfined compressive strength is reported.

Sample was received in unsealed condition Specific Gravity= 2.77

Countarsigned by

b

Test parfarmed by :

Uha-1000, 2

SIS0 A

—.FD"' A.B.M./Badruzzaman anTtan Dr. Tahmeed M. Al-Hussaini
Professor Professor
Department of Civil Engineering Pepartment of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCEDZ723dkL
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

3pTE

DEPARTMENT OF CIvIiL ENGINEERING

Mobile: 01819 587064, PARX- D66 56580-80 Ext, 7226 3
Tmsling & Comsultation

GeorecHnicAL EncINEERING LABORATORY

BRTC No. : 110-231613/20-21/CE dated 11321

Sentby: Manager, Environment Health & Safely SGS Bangladesh Ltd,, Bir Uttam CR Datta Road, Dhaka '
Ref: SGS/Phase-2/S1/090321 dated 8.3.21
Project : Geaotechnical Investigation al Matarbari
Soil Description : Grey silty fine sand, trace clay Location: Matarbar|
Bore-Hole: § | Sample: 14 Depth: 17-17 45 m
| Date of Test: 28.321-7.4.21

Direct Shear (Consolidated Drained) Test

390 e e T T e T R TR | [

! i .

Specimen 0,283 kPa, v,,=18.4 kNm’ w=18%
‘Bpecifen 2 g, =186 kPg, 1,,=18 2 kN/m*, w=17%
Specimen 3. 5,=372 kPa, y,,=19.4 kN/m?, w=14%

Shear stress (kPa)
a

100 e
; i | —e—Specimen 1 :t
50 e el === Spacimen 2
il Bpaacian 3
0 : —— i
0 1 2 3 4 5 8 T 10
Shear displacement (mm) l

300 R R _
y=o?.am/‘ 7 emi
200 2 S : ol
' / | | S
/ : i meLHrHBr]
100 ! ! _
’ [¢'=}?° for v4,=18.4-19.4 kN/m?

= I | |
0 + -
0 100 200 300 400 500 600

Normal stress (kPa)

Shear stress (kPa)

Note: Sample was received in unsealed condition.

Test specimens were preparad manually from disturbed samples. The dry density
specified Is after application of normal load prior to shearing. the water content
represents the sample after shearing.

Countersigned by : Tes!t performed by
i 4 T e
| = s.5-2|
'%Dr. A.B.M| Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor Professor
Department of Civil Engineering Dapartment of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000,

BUETCEDO 27?2380
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Direct Shear Tests

Direct Shearbox Test

Summary
Sample Details Depth 21.00-21.45
Description Sandy SILT
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width (] (mm) 60.0 60.0 60.0
Initial W eight W (gr) 152.7 152.7 152.7
sketch showing specimen | nitial Bulk Density po (Mg/m3) 212 212 2.12
location in original sample | particle Density ps (Mg/m3) 269 2,69 2,69
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 200 400 800
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture oY (%) 22 22 22
Initial Dry Density P odi (Mg/m3) 1.74 1.74 1.74
Initial Voids Ratio ei . 0.545 0.545 0.545
Initial Degree of Saturation S (%) 100.0 100.0 100.0
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 36 36 36
Final Dry Density o odi (Mg/m3) 5.48 5.94 6.25
Final Voids Ratio et . 0.540 0.314 0.249
Final Degree of Saturation St (%) 100.0 100.0 100.0
Peak Shear Stress (kPa) 136.3 267.1 558.6
Hoz Displacement LH (mm) 12.000 12.000 11.970
Vertical Displacement L (mm) 0.070 0.290 0.600
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear

Database: \SQLEXPRESS \ GIE-D

Site Reference Test Date 3/23/2021

Jobfile Direct Shear Test Sample SPT-18

Client SGS Borehole BH-05

Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
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Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/23/2021
Jobfile Direct Shear Test Sample SPT-18
Client SGS Borehole BH-05
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Shear Stage

Envelope Failure Results Spm. 1 2 3
Final Moisture W f % 36 36 36
Final Dry Density P df (Mg/m3) 5.48 5.94 6.25
Final Voids Ratio =K 0.540 0.314 0.249
Final Degree of Saturation S 100.0 100.0 100.0
Apparent cohesion C (kPa) 3.28
Angle of Shearing Resistance il 35.1
Notes
G000
B Shear Strength
700 |
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=
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300 F i
' o
200 |
i
100 E
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0 100 200 300 400 S00 =10H] 7o 800
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/23/2021
Jobfile Direct Shear Test Sample SPT-18
Client SGS Borehole BH-05
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen)

Summary Report

Sample Details Depth 3.00-4.00
Type ub
Spm. 1 2 3
Initial Sample Length Lo (mm) 76.0 76.0 76.0
Initial Sample Diameter 0o (mm) 38.0 38.0 38.0
Initial Sample W eight W oo (9n) 153.0 153.2 153.8
sketch showing specimen | Bulk Density po (Mg/m3) 178 1.78 1.78
location in original sample Particle Density s (Mg/m3) 273 273 273
Initial Conditions
Specimen Spm. 1 2 s
Initial Cell Pressure fugie] (kPa) 35 70 140
Strain Rate ms (mm/min) 0.76000 0.76000 0.76000
MembraneThickness m b (mm) 0.02 0.02 0.02
Displacement Input Lip (mm) CH7 CH7 CH7
Load Input MR (N) CH2 CH2 CH2
Initial Moisture o % (%) 39 39 39
Initial Dry Density P do (Mg/m3) 1.28 1.28 1.28
Initial Voids Ratio =31} . 1.14 1.13 1.13
Initial Degree of Saturation = (%) 93 94 94
Final Conditions
Spm. 1 2 3
Max Deviator Stress [o1-m2)+f (kPa) 39.68 40.62 49.17
MembraneCorrection mc (kPa) 38.662 43.799 42.802
Strain At Max Stress % (%) 5.37 8.49 6.95
Shear Strength cl (kPa) 19.84 20.31 24.58
Final Moisture o % (%)
Final Dry Density P df (Mg/m3)
Final Voids Ratio e f .
Final Degree of Saturation St (%)
Notes
Failure Sketch
(surface inclination)
Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/22/2021
Site Reference Borehole BH-05
Jobfile uu Sample UD-01
Client SGS Depth 3.00-4.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen)

Shear Stress (kPal

Test Results Plots

Cohesion Level C (kPa) 21.3
Friction Angle il (deg) 0.0
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Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/22/2021
Site Reference Borehole BH-05
Jobfile uu Sample UD-01
Client SGS Depth 3.00-4.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE
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Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen)

Summary Report

Sample Details Depth 7.00-8.00
Type ub
Spm. 1 2 3
Initial Sample Length Lo (mm) 76.0 76.0 76.0
Initial Sample Diameter 0o (mm) 38.0 38.0 38.0
Initial Sample W eight W oo (9n) 159.0 159.3 159.8
sketch showing specimen | Bulk Density po (Mg/m3) 1.84 1.85 1.85
location in original sample Particle Density s (Mg/m3) 279 272 279
Initial Conditions
Specimen Spm. 1 2 s
Initial Cell Pressure ke (kPa) 75 150 300
Strain Rate ms (mm/min) 0.76000 0.76000 0.76000
MembraneThickness m b (mm) 0.02 0.02 0.02
Displacement Input Lip (mm) CH7 CH7 CH7
Load Input MR (N) CH2 CH2 CH2
Initial Moisture o % (%) 38 38 38
Initial Dry Density P do (Mg/m3) 1.33 1.34 1.34
Initial Voids Ratio =i} . 1.04 1.04 1.03
Initial Degree of Saturation S (%) 100 100 100
Final Conditions
Spm. 1 2 3
Max Deviator Stress [o1-m2)+f (kPa) 49.58 52.13 61.45
MembraneCorrection mc (kPa) 36.574 40.760 40.760
Strain At Max Stress % (%) 4.43 4.91 5.58
Shear Strength cl (kPa) 24.79 26.07 30.72
Final Moisture o % (%)
Final Dry Density P df (Mg/m3)
Final Voids Ratio e f .
Final Degree of Saturation St (%)
Notes
Failure Sketch
(surface inclination)
Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-05
Jobfile uu Sample UD-02
Client SGS Depth 7.00-8.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen)

Test Results Plots

Cohesion Level
Friction Angle

[ (kPa)  27.2
§  (deg) 00

= Specimen 1
= Specimen 2
== Specimen 3
150 |
= [
(=8
=
5 [
9 [
2100 |
G—.J L
=
[
=
b [
a0 |
D ||||||||| L I P Y i1 PO I ST T ST TN T T WO TN WY T W | Y TR T O T T T T S A TN W AT T T S W U PO A T T T WG Y TN T W T W A WY W U T WO T
0 a0 100 150 200 250 300 350
Total Stress (kPa)
== Spacimen 1
== Gpecimen 2
60.00 =  Spacimen 3 r-J"-""J -\-n.__.—"\_‘_,_,_.._“\
50,00 F
=
(=T -
= s 3
w4000 F
= :
g Y
5 L _llrl =
& -
o 3000
w
o
B
o
"2 Zzo.oao
10.00
g b b b L = LS A Sk P e e s e L L
0.00 2.00 4.00 &.00 g.00 10.00 12.00 14.00 14.00
Axial Strain (%)
Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-05
Jobfile uu Sample UD-02
Client SGS Depth 7.00-8.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE

Page 244



BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING B R
Mobile: 01819 557964: PABX: 966 5650-80 Ext. 7226 3 1 T -

.
Bureau of Research,
Testing & Consultation

GEOTECHNICAL ENGINEERING LABORATORY

BRTC No. : 110-231613/20-21/CE dated 11.3.21
Sentby: Manager, Environment Health & Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Road, Dhaka
Ref: SGS/Phase-2/S1/090321 dated 9.3.21

Project: Geotechnical Investigation at Matarbari

Soil description : Grey soft silty clay Test Method: ASTM
BH. No: 5 | Sample: UD-3 Depth: 11-12 m
Location: Matarbari | Date of Test: 23.5.21-24.5.21

Unconsolidated Undrained Triaxial Compression Test

200
Specimen 1: o;= 125kPa, 7,,=13.7 kN/m®, w=32%. s=91%
[ Specimen 2: ;= 250 kPa, v,,=12.8 KN/m®, w=38%, s=94%
| Specimen 3: a, = 500 kPa, v, =13.7 kKN/m* w=33%, s=92%
150 -

Deviator Stress (kPa)
3 8

| =~ Specimen 2

[ e Spacimen 3
|

Axial Strain (%)

mmNCZ7QBR

Mohr Circles in Terms of Total Stress
400
=

o _{ ¢=41to75kPa |

200

100
SR N

0 100 200 300 400 500 600 700 800

Shear stress (kPa)

Normal stress (kPa)

Remarks: Initial dry density, water content and degree of saturation is indicated. All specimens were
subjected to saturation prior to loading. Specimen 2 has lower soil density and much
lower shear strength.

Counrtersigned by : Test performed by :
ﬁ::ﬁ_:ﬁ 1.6.2

Dr. A.B.M, Badruzzaman Dr. Tahmeed M. Al-Hussaini

Professor, Dept. of Civil Engineering Professor, Dept. of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCEO 2 7LBES
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Gm];md. InStr,“m;‘:taE;“ & OEDOMETER TEST RESULTS
fgimeering T ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-05
Sample No : UD-01
Depth (m) : 3.00-4.00
Soil Description : Lean CLAY, CL
Moisture Content Determination
Initial Final
Wt. of Ring + Wet Soil, gm = 145.80 140.78
Wt. of Ring + Dry Soil, gm = 12495 124.95
Weight of Water, gm = 2085 15.83
Weight of Container, gm = 6947 69.47
Weight of Dry Soil, gm = 5548 55.48
Water Content, % = 37.6 28.5
Unit Weight Determination
Wt. of Ring + Wet Soil, gm = 145.80 140.78
Weight of Ring, gm = 6947 69.47
Weight of Wet Soil, gm = 7633 71.31
Height of Sample, cm = 2 1.768
Diameter of Sample, cm = 5 5
Volume of Sample, cm® = 3927 34.71
Unit Wet Weight, kN/m® = 191 20.2
Unit Dry Weight, kN/m” = 139 15.7
Specific Gravity = 273
Initial Void Ratio = 0932
Degree of Saturation, % = 100.0
Room Temperature, °C = 24.0
Temp. correction factor = 0.91
Initial Transducer Reading = 8.65
Effective Overburden Pressure =
Preconsolidation Pressure = 77
Compression Index (Cc) = 0.2200
Inc. Load, p Transducer Machine | Change in e tog cy ¢,(20°C) m, k
No. Reading Corr. Height Void x10”
(kPa) (div) (div) (mm) Ratio (min) (‘em2/day)|(‘em2/day)| (m*MN) | (m/s)
1 12 8.240 0.001 0.413 0.892 41.538 28.341 | 25.790 1.721 13.802
2 25 8.045 0.001 0.608 0.874 55.479 21.009 | 19.118 0.766 4.553
3 50 7.792 0.004 0.858 0.849 35.875 31.751 | 28.894 0.516 4.634
4 100 7.380 0.010 1.264 0.810 38.958 28.252 | 25.709 0.424 3.392
5 200 6.812 0.017 1.825 0.756 66.719 15.665 14.255 0.299 1.327
6 400 6.090 0.027 2.537 0.687 28.580 34.090 | 31.022 0.196 1.890
7 200 6.125 0.023 2.506 0.690 0.009
8 100 6.200 0.019 2.435 0.697 0.041
9 50 6.266 0.016 2372 0.703 0.072
10 25 6.317 0.015 2.322 0.708 0.113
Tested By: Rayhan Checked & Approved By:T. Islam
Date: 24-03-2021 Date: 28-03-2021
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ASTM D2435/D2435M - 11
Cc= 0.22
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Job No. SIBD2105 .
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-05
Ground Instrumentation &
Sample UD-01 Engineering Pte Ltd
Depth (m) 3.00-4.00
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Ground Instrumentation &

Engincering Pte Ltd OEDOMETER TEST RESULTS
ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-05
Sample No : UD-02
Depth (m) : 7.00-8.00

Soil Description

Moisture Content Determination

: Lean CLAY, CL

Initial Final
‘Wt. of Ring + Wet Soil, gm 142.90 139.89
‘Wt. of Ring + Dry Soil, gm 122.01 122.01
Weight of Water, gm 20.89 17.88
Weight of Container, gm 69.52 69.52
Weight of Dry Soil, gm 52.49 52.49
‘Water Content, % 39.8 34.1
Unit Weight Determination
Initial Final
Wt. of Ring + Wet Soil, gm 142.90 139.89
Weight of Ring, gm 69.52 69.52
Weight of Wet Soil, gm 73.38 70.37
Height of Sample, cm 2 1.812
Diameter of Sample, cm 5 5
Volume of Sample, cm’ 39.27 35.58
Unit Wet Weight, kN/m® 18.3 19.4
Unit Dry Weight, kN/m’ 13.1 14.5
Specific Gravity 2.72
Initial Void Ratio 1.035
Degree of Saturation, % 100.0
Room Temperature, °C 24.0
Temp. correction factor 0.91
Initial Transducer Reading 8.22
Effective Overburden Pressure
Preconsolidation Pressure 100
Compression Index (Cc) 0.2664
Inc. Load, p Transducer Machine |Change in e too c, ¢,(20°C) m, k
No. Reading Corr. Height Void x 107
(kPa) (div) (div) (mm) Ratio (min) _|(‘em2/day)|(‘em2/day)| (m*MN)| (m/s)
1 12 8.059 0.001 0.158 1.019 14.142 | 85.425 | 77.737 0.658 15916
2 25 7.946 0.001 0.271 1.007 6.674 | 179.984 | 163.785 | 0.438 22.314
3 50 7.762 0.001 0.455 0.989 5.551 | 213.160 | 193.975 | 0.373 22.505
4 100 7.412 0.004 0.802 0.953 4.776 | 241.095 | 219.396 | 0.355 24.228
5 200 6.869 0.008 1.341 0.898 50.552 | 21.748 19.791 0.281 1.728
6 400 6.079 0.015 2.124 0.819 8.816 | 116.148 | 105.695 | 0.210 6.897
7 200 6.119 0.010 2.089 0.822 0.010
8 100 6.198 0.006 2.014 0.830 0.042
9 50 6.272 0.002 1.944 0.837 0.078
10 25 6.335 0.002 1.881 0.844 0.140

Tested By: Rayhan

Date: 24-03-2021

Checked & Approved By:T. Islam

Date: 28-03-2021
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ASTM D2435/D2435M - 11
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Job No. SIBD2105 .
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-05
Ground Instrumentation &
Sample UD-02 Engineering Pte Ltd
Depth (m) 7.00-8.00

Page 249



Ground Instrumentation &

Engincering Pte Ltd OEDOMETER TEST RESULTS
ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-05
Sample No : UD-03
Depth (m) 11.00-12.00

Soil Description

Moisture Content Determination

: Lean CLAY, CL

Initial Final
‘Wt. of Ring + Wet Soil, gm 142.30 139.17
‘Wt. of Ring + Dry Soil, gm 122.67 122.67
Weight of Water, gm 19.63 16.50
Weight of Container, gm 69.52 69.52
Weight of Dry Soil, gm 53.15 53.15
‘Water Content, % 36.9 31.0
Unit Weight Determination
Initial Final
‘Wt. of Ring + Wet Soil, gm 142.30 139.17
Weight of Ring, gm 69.52 69.52
Weight of Wet Soil, gm 72.78 69.65
Height of Sample, cm 2 1.825
Diameter of Sample, cm 5 5
Volume of Sample, cm’ 39.27 35.84
Unit Wet Weight, kN/m® 182 19.1
Unit Dry Weight, kN/m’ 133 14.5
Specific Gravity 2.71
Initial Void Ratio 1.002
Degree of Saturation, % 99.9
Room Temperature, °C 24.0
Temp. correction factor 0.91
Initial Transducer Reading 8.42
Effective Overburden Pressure
Preconsolidation Pressure 133
Compression Index (Cc) 0.2885
Inc. Load, p Transducer Machine |Change in e too c, ¢,(20°C) m, k
No. Reading Corr. Height Void x 107
(kPa) (div) (div) (mm) Ratio (min) _|(‘em2/day)|(em2/day)| (m*MN)| (m/s)
1 12 8.269 0.001 0.154 0.987 5.432 | 222.491 |202.467 | 0.642 40.404
2 25 8.103 0.001 0.320 0.970 6.763 | 177.212 | 161.263 | 0.643 32.269
3 50 7.926 0.001 0.497 0.953 5.385 [ 218.713 | 199.029 | 0.360 22.268
4 100 7.615 0.004 0.805 0.922 4.632 | 248.013 | 225.692 | 0.316 22.169
5 200 7.296 0.008 1.120 0.890 12.532 | 88.741 80.754 0.164 4.121
6 400 6.403 0.015 2.006 0.801 4204 | 248.110 | 225.780 | 0.235 16.476
7 200 6.456 0.010 1.958 0.806 0.013
8 100 6.530 0.006 1.888 0.813 0.039
9 50 6.614 0.002 1.808 0.821 0.088
10 25 6.675 0.002 1.747 0.827 0.134

Tested By: Rayhan

Date: 24-03-2021

Checked & Approved By:T. Islam

Date: 28-03-2021
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ASTM D2435/D2435M - 11
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Job No. SIBD2105 .
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-05
Ground Instrumentation &
Sample UD-03 Engineering Pte Ltd
Depth (m) 11.00-12.00

Page 251



Project

Client 1 SGS
Test Pit No. BH-05
Sample Depth : 1.00m

GEOTECHNICAL AND MATERIAL LABORATORY

Ground Instrumentation & Engineering
Pte.Ltd. House-7 Road-12, Dhaka 1230

LABORATORY COMPACTION TEST DATA

(Dry Density- Moisture Content Relationship)

Method: Standard Proctor (using 2.5 kg rammer)

ASTM D1557

: Geotechnical Investigation for Matarbari, ID-SIBD-2105

Date: 29/03/2021

Volume of Mould: 950 cm’
Test No.: 1 2 3 4 5
Mass of Mould+ Base+Compacted Materials (m2) g 5321 5388 5460 5520 5508
Mass of Mould+ Base(m1) g 3660 3660 3660 3660 3660
mass of Compacted Materials(m2-m1) g 1661 1728 1800 1860 1848
m2 —ml
Bulk Density,p= — g/em® 1.748 1.819 1.895 1.958 1.945
vol.of mold
Moisture Content (w) % 11.61 13.75 15.93 17.95 19.61
100p ,
Dry Density, py= Sy 1.567 1.599 1.634 1.660 1.626
Y mensty, pa 100 + w glem
MOISTURE CONTENT
Test No.: 1 2 3 4 5
Container No.: B-142| B-145| B-69 | B-07 | B-54 | B-59 | B-138| B-106| B-05 | B-116
Mass of container + wet soil g 61.6| 70.5| 57.7| 60.87| 79.53| 75.39| 80.82| 82.81| 104| 83.28
mass of container + dry soil g 58.5| 67.0f 53.68| 56.76| 73.28| 69.5| 72.48( 74.22 92.2| 74.2
Mass of Water g 3.19] 3.46( 3.99| 4.11 6.25| 5.85| 8.34| 8.59| 11.82f 9.05
Mass of Container g 31.27| 36.91| 24.41| 27.11| 33.8] 33.05( 26.97| 25.32( 32.83| 27.34
Mass of Dry Soil g 27.2| 30.12| 29.27| 29.65| 39.48| 36.49| 45.51| 48.9| 59.32| 46.89
Moisture Content % | 11.74| 11.49] 13.63| 13.86| 15.83| 16.03| 18.33| 17.57| 19.93| 19.30
Average Moisture Content % 11.6 13.7 15.9 17.9 19.6
Maximum Dry Density 1.660 g/cm3
Optimum Moisture Content 17.9 %
Fig. : Dry Density vs Moisture Content Curve
1.75
1.70 +
165 frireseeteeteeseatease. PO U P S U P P P P G
5 :
5 160 f :
2 .
§ 1.55 1
> .
8 150 »
1.45 1 E
1.40 : : : : = : :
8 10 12 14 16 18 20 22 24

Moisture Content (%)
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 N

7

Sample No.: |SPT-06

Depth (m): 6.00-6.45

Can No. 485

Weight of Wet Soil + Can (gm) 223.46
Weight of Dry Soil + can (gm) 194.08
Weight of Can (gm) 26.82
Moisture Content (%) 17.57

Description

Fine-medium SAND with Silt, SP-SM

Sample No.: |UD-01

Depth (m): 8.00-9.00

Can No. 360
Weight of Wet Soil + Can (gm) 302.70
Weight of Dry Soil + can (gm) 228.99
Weight of Can (gm) 13.31
Moisture Content (%) 34.18
Description Lean CLAY, CL

Sample No.: |UD-03

Depth (m): 14.00-15.00

Can No. 98

Weight of Wet Soil + Can (gm) 201.80
Weight of Dry Soil + can (gm) 153.07
Weight of Can (gm) 15.99
Moisture Content (%) 35.55

Description

Lean CLAY, CL

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 10-03-2021 Date: 16-03-2021
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 -

7

Sample No.: |SPT-18

Depth (m): 21.00-21.45

Can No. 204
Weight of Wet Soil + Can (gm) 213.29
Weight of Dry Soil + can (gm) 174.33
Weight of Can (gm) 25.68
Moisture Content (%) 26.21
Description Sandy SILT, ML

Sample No.: [SPT-23

Depth (m): 26.00-26.45

Can No. 202

Weight of Wet Soil + Can (gm) 189.19
Weight of Dry Soil + can (gm) 157.57
Weight of Can (gm) 24.49
Moisture Content (%) 23.76

Description SILT with traces of Sand, ML
Sample No.: Depth (m):
Can No.

Weight of Wet Soil + Can (gm)

Weight of Dry Soil + can (gm)

Weight of Can (gm)

Moisture Content (%)

Description

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 10-03-2021 Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

100 v
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90 N 7 /
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80 ) z 77
’ dl N
70 S / o S
X CH or OH »° d ,»\V@Q
3 'd / ?‘/\’b
= 60 »7 7 Lo
x pid \
w e / A
o 50 ”, .
4 7 ‘ /
= A /
o P /
= 30 2
() 7 r
< ClLorOL Pid MH or OH
T 2 4 A
o P /
’
’
’ o /
10 " ® /
e i
0 | CL-ML "ML or OL
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT (w,,%)
Sample No. Depth Wp Wp I, Fines Remarks
[ J UD-01 8.00-9.00 | 27.60 17.97 9.63 Lean CLAY, CL
©) UD-03 14.00-15.00 [ 32.30 19.58 12.72 Lean CLAY, CL
()
@
(]
(@)
(]
©)
(@)
©)
Note : All the above Liquid Limit tests was performed in accordance to Method A (Multi-Point) of ASTM D 4318-05
*Hydrometer analysis were performed instead of atterberg limit and presented with the Particle Size Distribution Section
ML Inorganic silts, very fine sands, rock flour, silty or clayey fine sands, etc. MH norganic silts, or diatomaceous fine sands or silts, elastic silts, etc.

CL

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays,
silty clays, lean clays, etc.

CH norganic clays of high plasticity, fat clays, efc.

OL

Organic silts and organic silty clays of low plasticity.

(OH Organic silts and organic clays of medium to high plasticity.

Tested by: Rayhan
Date: 11-03-2021

PLASTICITY CHART (ASTM D 2487 -06 & D 4318-05)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)
Sample No: UD-01

Project ID: SIBD2105

BH No.: BH-06 Sample Depth: 8.00-9.00
Plastic Limit Test
Container No. 339 54
Weight of can (gm) 8.94 8.8
Wet weight of soil + can (gm) 37.09 37.11
Dry Weight of soil + can (gm) 32.81 32.79
Moisture Content % 17.93 18.01
Average 17.97
Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 23 29 34
Container No. 333 325 324
Weight of can (gm) 6.93 7.2 9.73
Wet weight of soil + can (gm) 30.72 30.38 29.47
Dry Weight of soil + can (gm) 25.54 25.42 25.31
Moisture Content % 27.83 27.22 26.70
28
275 \
s
e
2
o
[}
=
27 \
26.5
10 Number of Bumps 100
LL: 27.60 PL: 17.97 | PI: 9.63
Description Lean CLAY, CL

Tested by: Rayhan
Date: 11-03-2021

Checked by: Suvashis Paul

Date: 16-03-2021
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Ground Instrumentation & Engineering Pte. Ltd.

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No.:

BH No.: BH-06 Sample Depth:
Plastic Limit Test

Container No. 342 56

Weight of can (gm) 8.21 8.1

Wet weight of soil + can (gm) 35.32 35.34

Dry Weight of soil + can (gm) 30.89 30.87

Moisture Content % 19.53 19.63

Average

19.58

14.00-15.00

Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 22 28 34
Container No. 334 444 431
Weight of can (gm) 9.9 4.19 4.15
Wet weight of soil + can (gm) 29.98 2491 23.86
Dry Weight of soil + can (gm) 25.02 19.9 19.18
Moisture Content % 32.80 31.89 31.14
33
325 \
g \
g 32
2
o
[]
s
315 \
31
10 100
Number of Bumps
LL: 32.30 PL: 19.58 12.72
Description Lean CLAY, CL

Tested by: Rayhan
Date: 11-03-2021

Checked by: Suvashis Paul

Date: 16-03-2021
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Ground Instrumentation & Engineering Pte.Ltd. >

100 = o
. "
90 /
80
= 70
==
S j /
=
= 60
>
=]
& 50
=
Z /
=
= 40
Z
=
)
&~ 30
=
) /
20
10 P~
0
0.001 0.01 0.1 1 10
Fine | Medium | Coarse
CLAY/SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W (%) Wi P Ip Cy Ce
®| SPT-06 6.00-6.45 | Fine-medium SAND with Silt, SP-SM 3.20 1.28
B SPT-18 | 21.00-21.45 Sandy SILT, ML
A | SPT-23 | 26.00-26.45 SILT with traces of Sand, ML
@
]
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT/ %CLAY
P P ° %Fine %Meidum |%Coarse ’ ’
®| SPT-06 6.00-6.45 0.280 0.242 | 0.178 [ 0.088 0.00 86.58 4.84 0.00 8.58
M| SPT-18 | 21.00-21.45] 0.073 0.061 [ 0.037 [ 0.012 0.00 38.58 0.12 0.00 61.30
A | SPT-23 | 26.00-26.45 [ 0.048 0.040 | 0.024 [ 0.008 0.00 5.98 0.06 0.00 93.96
[ ]
||
A

Tested by: Rayhan
Date: 13-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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Ground Instrumentation & Engineering Pte.Ltd.

100 — —
y A7= el
90 / /
80 }
= 70
=
2 20
=
z o0 ”
> / /
[--]
-4 50
g
= / /
E 40 4 /
= i:’/ V4
5 30 o Y
~ /l/,d
20 — /-/ o
e
e
10
0
0.001 0.01 0.1 1 10
Fine | Medium | Coarse
CLAY SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W(%) Wi P Ip Cy Ce
® [ SPT-06 6.00-6.45 Fine-medium SAND with Silt, SP-SM 2.74 1.13
H| UD-03 14.00-15.00 Lean CLAY, CL
A| SPT-18 | 21.00-21.45 Sandy SILT, ML
® | SPT-23 | 26.00-26.45 SILT with traces of Sand, ML
]
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT %CLAY
%Fine %Meidum |[%Coarse
® | SPT-06 6.00-6.45 0.299 0.257 | 0.192 | 0.109 0.00 83.28 9.80 0.00 4.69 2.23
H| UD-03 14.00-15.00 |  0.020 0.015 | 0.004 | 0.001 0.00 4.84 0.14 0.00 72.74 22.28
A| SPT-18 [ 21.00-21.45| 0.072 0.058 | 0.021 | 0.001 0.00 37.26 0.28 0.00 49.73 12.73
@ | SPT-23 [ 26.00-26.45 [ 0.022 0.015 | 0.006 | 0.001 0.00 6.52 0.04 0.00 74.34 19.10
||
A

Tested by: Rayhan
Date: 14-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-06 Depth(m) 6.00-6.45
Pyknometer No. 4
Mass of bottle + soil + water: M 5 gm 118.61
Mass of bottle + soil: M , gm 73.92
Mass of bottle + water: M , gm 99.90
Mass of bottle: M, gm 43.88
Mass of soil: M, - M, gm 30.04
Mass of water in full bottle: M, - M , gm 2598
Mass of water used: M ; - M , gm 44.69
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.33
Particle Density: M, M, g/em3 2.65
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 13-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

UD-01 Depth(m) 8.00-9.00
Pyknometer No. 11
Mass of bottle + soil + water: M ; gm 96.83
Mass of bottle + soil: M, gm 57.71
Mass of bottle + water: M , gm 77.89
Mass of bottle: M, gm 27.74
Mass of soil: M, - M, gm 29.97
Mass of water in full bottle: M, - M , gm 20.19
Mass of water used: M ; - M, gm 39.12
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.03
Particle Density: M, M, g/em3 2.71
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 13-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-18 Depth(m) 21.00-21.45
Pyknometer No. 11
Mass of bottle + soil + water: M ; gm 96.74
Mass of bottle + soil: M, gm 57.72
Mass of bottle + water: M , gm 77.89
Mass of bottle: M, gm 27.74
Mass of soil: M, - M, gm 29.98
Mass of water in full bottle: M, - M , gm 20.18
Mass of water used: M ; - M, gm 39.02
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.13
Particle Density: M, M, g/em3 2.69
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 13-03-2021

Checked by: Suvashis Paul
Date: 16-03-2021
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING n %R
Mobile: 01819 557964; PABX: 966 5650-80 Ext. 7226 3 h‘ T ~
ureau of Research,

Testing & Consultation

GEoTECHNICAL ENGINEERING LABORATORY

BRTC No.: 110-231613/20-21/CE Dated 11.3.21
Client : Manager, Environment, Health and Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Rd, Dhaka
Ref : SGS/Phase-2/S1/090321 dated 9.3,21
Project: Geotechnical Investigation at Matarbari
Location: Matarbari
Test Method: ASTM | Date of Test: 1-10.4.21 °
SPECIFIC GRAVITY DETERMINATION OF SOIL
Borehole 1 2 3.0 4.0 5.0 6.0
Depth (m) 14-14.5 25-25.45 4-4.5 17-17.45 | 17-17.45 | 26-26.45
Sample No. 12.0 23.0 4.0 15.0 14.0 23.0
Soil Type Grey silty | Grey silty | Grey silty | Grey silty | Grey silty | Grey silty
yP sand sand sand sand sand sand
it ot hamewatert |l isgy g 375.3 3734 371.6 380.1 396.4
soil, gm
Temperature (°C) 30.5 30.0 30.5 30.5 30.5 30.0
Al b‘;‘::]e"water' 340.0 343.7 342.1 340.4 348.8 365.1
WH. of sail, gm 49.8 49.2 49.9 493 49.7 48.6
Specific Gravity 2.72 2.78 2.67 27 2.69 2.80

Note: Tests were conducted on samples received in unsealed condition. BRTC, BUET does not have
any responsibility as to the representative character of the supplied samples.

Countersigned by : Test performed by :
. = i % b
PGPS S5 RN YEVE % = e}
Dr. A.B.M, Badruzzaman 44A76bmM Dr. Tahmeed M. Al-Hussaini
Professor Professor

Department of Civil Engineering
BUET, Dhaka - 1000.

Department of Civil Engineering
BUET, Dhaka - 1000.

BUETCE 0236419
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-01 Depth (m): 8.00-9.00

Weight of soil gm 160.40

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.86

Dry Density (g/cm3) 1.39

Void Ratio 0.96

Moisture Content % 34.18

Specific Gravity (g/cm3) 2.71

Tested by: Rayhan
Date: 13-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-03 Depth (m): 14.00-15.00

Weight of soil gm 163.20

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.89

Dry Density (g/cm3) 1.40

Void Ratio 1.00

Moisture Content % 35.55

Specific Gravity (g/cm3) 2.79

Tested by: Rayhan
Date: 13-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-06

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 16-03-2021
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Total Stress Triaxial Compression

Unconfined Compression

Summary Report

Sample Details Depth 8.00-9.00
Description Lean CLAY, CL
Type ubD
Initial Sample Length Lo (mm) 76.0
Initial Sample Diameter Do (mm) 38.0
Initial Sample Weight Wi (gr) 160.4
sketch show:qg specimen Bulk Density pa (Mg/m3) 186
location in original sample Particle Density ps (Mg/m3) 271
Initial Conditions
Strain Rate ms (mm/min) 0.76000
MembraneThickness m b (mm) 0.00
Displacement Input LIp (mm) CH7
Load Input Mp (N) CH2
Initial Moisture o % (%) 34
Initial Dry Density P do (Mg/m3) 1.39
Initial Voids Ratio =] . 0.95
Initial Degree of Saturation S (%) 97
Final Conditions
Max Deviator Stress [F1-o331f (kPa) 60.84
Strain At Max Stress Zi% (%) 10.39
Final Moisture o (%) 34
Final Dry Density P df (Mg/m3) 1.39
Final Voids Ratio ef . 0.95
Final Degree of Saturation S (%) 971
Notes
Failure Sketch
(surface inclination)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-06
Jobfile UCT Sample UD-01
Client SGS Depth 8.00-9.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconfined Compression

Test Results Plots

== Stage 1

&0.00

40.00 |

ff

Corrected Dev Stress (kPa)

D 3 D D 1 1 i 1 1 1 1 1 1 1 1 i 1 i 1 1
.00 10.00
Awial Strain (%)
Test Method D 2166/D2166M-13 Test Name UCT
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-06
Jobfile Sample UD-01
Client Depth 8.00-9.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING BB WA
Mobite: 01819 557064; PAEX. 9665 5650-80 Ext. 7226 a‘f | r -
raay of Ressarch
Testing & Conguitation
GeotecHNICAL ENGINEERING LABORATORY ;
BRTC No.: 110-231813/20-21/CE dated 11221
Client : Manager, Environment Health & Safety, SGE Bangladesh Ltd | Bir Uttam CR Datta Road, Dhaka
Ref : SG5/Phase-2/51/080321 dated 8.3.21
Project:  Geotechnical Investigation st Matarbari
Soll description : Grey silty clay
Test Method: ASTM Date of Test: 31.321.54.21
BH No. : § Sample D - UD-3 Depth: 1415 m
Location: Matarbiari

Unconfined Compression Test

60 1- - |
& i
E
1
=
=
—
a4
. 0
-
w
Q
It AT T IMRTT )
% —— Specimen 1 | |
1 |
E —+— Specimen 2 I
E’ 20 —i— Specimen 3 T
By |
Q = - i
Spedimen 1. w=38%, v, =12.7 kNim? 5=91%, g =43 kPa |
Specimen 2: w=38%, y,,=13.0 kN/m?, 5=91%, g =53 kPa

Specimen 3 w=38%, 7, =126 kN/m?, 5=90%, q, =56 kPa |

0 5 10 15
Axial Strain (%)

Note: Samples as supplied to us in samplef lubes have been fesied in our laboratory. BRTC, BUET does not
have any responsibility as to the representative character of the sample. Initial water content, dry density,
degree of saturation and unconfined comprassive strength |s reported

Ell 1
Sample was recelved in unsealed condition. 50 | Cad Specific Gravity= 2.79
Countersigned by - Test performead by -
L] H.'- < h-,:._"_— 2 l
_( . i ‘g X f'-‘ P4
Dr. A.B.M.|Badruzzaman Dr. Tahmeed M. Al-Hussaini
L5Bhd41X
Professor naslsg Profassor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka - 1000, BUET, Dhaka - 1000.

BUETCED 272385
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Direct Shear Tests

Direct Shearbox Test

Summary

Sample Details Depth 6.00-6.45
Description Fine-medium SAND
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width (] (mm) 60.0 60.0 60.0
Initial W eight W (gr) 142.4 142.4 142.4
sketch showing specimen | nitial Bulk Density po (Mg/m3) 1.98 1.98 1.98
location in original sample | particle Density ps (Mg/m3) 265 265 265
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 50 100 200
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture oY (%) 17 17 17
Initial Dry Density podi (Mg/m3) 1.68 1.69 1.68
Initial Voids Ratio ei . 0.574 0.568 0.574
Initial Degree of Saturation S (%) 80.7 79.5 80.8
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 19 18 19
Final Dry Density o odi (Mg/m3) 1.73 1.74 1.71
Final Voids Ratio e . 0.536 0.524 0.553
Final Degree of Saturation St (%) 92.3 91.8 89.4
Peak Shear Stress (kPa) 41.4 83.5 166.3
Hoz Displacement LH (mm) 12.000 12.000 12.000
Vertical Displacement L (mm) -0.150 -0.030 -0.160
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-06
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
-0.150 ! T Sﬂ;l
I_/_J
E -0.100
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=
[Ey])
50.0
T e T P e T i - P =4
0.00 2.00 4.00 &.00 g.00 10.00 12.00 14.00 1&.00 15.00 20.00 22.0
Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-06
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 19 18 19
Final Dry Density P odi (Mg/m3) 1.73 1.74 1.71
Final Voids Ratio =K . 0.536 0.524 0.553
Final Degree of Saturation St (%) 92.3 91.8 89.4
Apparent cohesion C (kPa) 0.72
Angle of Shearing Resistance il 39.4
Notes
200
i B Shear Strength
180 |
; "
160 F :
140 [
— 120 L
a1 F
=
@ i
o 100 F
& [
= E
& anf 23
B0 |
40 )
20 f
0 =0 100 150 200
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-06
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Summary

Sample Details Depth 21.00-21.45
Description Sandy SILT,
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width Do (mm) 60.0 60.0 60.0
Initial W eight W (gr) 136.5 136.5 136.5
sketch showing specimen | nitial Bulk Density po (Mg/m3) 1.90 1.90 1.90
location in original sample | particle Density ps (Mg/m3) 269 2,69 2,69
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 200 400 800
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture oY (%) 27 27 27
Initial Dry Density P odi (Mg/m3) 1.50 1.50 1.50
Initial Voids Ratio =N . 0.795 0.795 0.795
Initial Degree of Saturation S (%) 89.7 89.7 89.7
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 28 28 27
Final Dry Density o odi (Mg/m3) 1.57 1.60 1.69
Final Voids Ratio e . 0.703 0.677 0.585
Final Degree of Saturation St (%) 100.0 100.0 100.0
Peak Shear Stress (kPa) 100.0 2175 428.1
Hoz Displacement LH (mm) 12.000 12.000 8.610
Vertical Displacement L (mm) 0.150 0.270 0.180
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-18
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
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Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-18
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Shear Stage

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 28 28 27
Final Dry Density P df (Mg/m3) 1.57 1.60 1.69
Final Voids Ratio =K . 0.703 0.677 0.585
Final Degree of Saturation St (%) 100.0 100.0 100.0
Apparent cohesion C (kPa) 3.24
Angle of Shearing Resistance il 28.0
Notes
G000
B Shear Strength
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Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/21/2021
Jobfile Direct Shear Test Sample SPT-18
Client SGS Borehole BH-06
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIvVIL ENGINEERING
Moblle: 01818 857084 PABX. 066 5550-80 Ext 7228

GeortecHNicAL EnGINEERING LABORATORY

3n1e

Testng & Gonsuftation

BRTC No.: 110-231613/20-21/CE dated 11321

Sentby : Manager. Environment Health & Safety, SGS Bangladesh Lid,, Bir Uttam CR Datta Road, Dhaka
Ref: SGS/Phase-2/S1/090321 dated 8.3.21

Project: Geotechnical Investigation at Matarbarl

Soil Description : Grey silty fine sand, trace clay Location: Malarban

Bore-Hole: 6 | Sample: 23 Depth: 26-26 45 m

Date of Test: 1421-134.21

Direct Shear (Consolidated Drained) Test

| Specimen 1. o;5124 kPa, v,,=16.7 kN/m? w=27% ;
e Specimen Z-9,=246 kPa, -_::=15.2 kNm* w=26% |
t Specimen 3 o=372 kPa. Yar= 188 kh/im® w=24% i
250 F : ;
— ! 3 = == ! o
ki o |
{ |
g 150 : | |
- b 1
§100 - g
ﬁ 7 e SpECITIEN T

—#—Speciman2 L

! )
0 1 2 3 4 5 6 T
Shear displacement (mm)
e = eeeer o
® : |
& y =018452x | ‘ |
g 0 - P
L / ' | 5
g 100 2 ! : {
$'=33° for 1,=16.2-16.9 kN/m? |
' 0 : 5 ! ] | |
| 0 100 200 300 400 500 &S00
MNormal stress (kPa)

Note: Sample was received in unsealed condition.

Test specimens were prepared manually from disturbed samples. The dry density
specified is after application of normal lead prior to shearing, the water content

represents the sample after shearing

Countersigned by .

Department of Civil Engineering
BUET, Dhaka - 1000.

Tegt performed by
e
.5- 2|
Dr. Tahmeed M. Al-Hussaini
Professor
Department of Civil Engineering
BUET, Dhaka - 1000

BUETCED 272391



Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen)

Summary Report

Sample Details Depth 8.00-9.00
Type ub
Spm. 1 2 3
Initial Sample Length Lo (mm) 76.0 76.0 76.0
Initial Sample Diameter 0o (mm) 38.0 38.0 38.0
. ] Initial Sample Weight W oo (9n) 158.5 158.1 158.5
sketch showing specimen | Bulk Density po (Mg/m3) 1.84 1.83 1.84
location in original sample Particle Density s (Mg/m3) 271 271 271
Initial Conditions
Specimen Spm. 1 2 s
Initial Cell Pressure ke (kPa) 75 150 300
Strain Rate ms (mm/min) 0.76000 0.76000 0.76000
MembraneThickness m b (mm) 0.02 0.02 0.02
Displacement Input Lip (mm) CH7 CH7 CH7
Load Input MR (N) CH2 CH2 CH2
Initial Moisture o % (%) 34 34 34
Initial Dry Density P do (Mg/m3) 1.38 1.37 1.38
Initial Voids Ratio =i} . 0.97 0.97 0.97
Initial Degree of Saturation Sa (%) 94 94 94
Final Conditions
Spm. 1 2 3
Max Deviator Stress [o1-m2)+f (kPa) 41.10 50.90 57.99
MembraneCorrection mc (kPa) 31.545 40.760 33.923
Strain At Max Stress % (%) 3.45 7.86 5.38
Shear Strength o (kPa) 20.55 25.45 28.99
Final Moisture o % (%)
Final Dry Density P df (Mg/m3)
Final Voids Ratio e f .
Final Degree of Saturation St (%)
Notes
Failure Sketch
(surface inclination)
Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-06
Jobfile uu Sample UD-01
Client SGS Depth 8.00-9.00
Operator R. Islam Checked Aminul Approved T. Islam
GIE
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Total Stress Triaxial Compression

Unconsolidated Undrained (Multiple Specimen) Test Results Plots
Cohesion Level C (kPa)  25.3
Friction Angle il (deg) 0.0
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Test Method D 2850-03A (2007) Test Name uu
Database: \SQLEXPRESS \ GIE-D Test Date 3/11/2021
Site Reference Borehole BH-06
Jobfile uu Sample UD-01
Client SGS Depth 8.00-9.00
Operator R. Islam Checked Aminul Approved T. Islam

GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING 2 B N
Mobile: 01818 557964 PABX: 966 5650-80 Ext. 7226 ?xm?s RZea rd.‘;

Testing & Consultation

GeoTECHNICAL ENGINEERING LABORATORY

BRTC No. : 110-231613/20-21/CE dated 11.3.21
Sent by : Manager, Environment Health & Safety, SGS Bangladesh Lid., Bir Uttam CR Datta Road, Dhaka
Ref: SGS/Phase-2/S1/090321 dated 9.3.21

Project: Geotechnical Investigation at Matarbari

Soil description : Grey silty clay Test Method: ASTM
B.H.No.: 6 | Sample: UD-3 Depth: 14-15m
Location: Matarbari ] Date of Test: 24.5.21-26.5.21

Unconsolidated Undrained Triaxial Compression Test

150 T

|
Specimen 1: oy = 180°kPa, v,,=13.2 kN/m®, w=35%, s=91%
Specimen 2: o5 = 320 kPa, v, =13.7 kN/m?, w=32%, s=90%
Specimen 370, = 640 kPa, ¥,,=12.9 kNim?®, w=37%, s=94%
|

100

Deviator Stress (kPa)

—p— Specimen 1 ‘
—8— Specimen 2

e Specimen 3

0 "y = A

0 5 10 15 Il

Axial Strain (%) { -,
GbQ5rXQgY

Mohr Circles in Terms of Total Stress

. 400 T - —

0

‘é’ _lcu=36t050kPa I

£ 200 +

= [

§ 100

7 o L = ar = N =K

0 100 200 300 400 500 600 700 800
Normal stress (kPa)

Remarks: Initial dry density, water content and degree of saturation is indicated. All specimens were
subjected to saturation prior to loading.

Countersigned by : Test performed by :
,%’/ m = 3762

Dr, A.B.M, Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor, Dept. of Civil Engineering Professor, Dept. of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCEO 2 7LBEG
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Ground Instrumentation &

Engincering Pte Ltd OEDOMETER TEST RESULTS
ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-06
Sample No : UD-01
Depth (m) : 8.00-9.00

Soil Description

Moisture Content Determination

: Lean CLAY, CL

Initial Final
Wt. of Ring + Wet Soil, gm 144.40 140.60
Wt. of Ring + Dry Soil, gm 124.18 124.18
Weight of Water, gm 20.22 16.42
Weight of Container, gm 69.56 69.56
Weight of Dry Soil, gm 54.62 54.62
Water Content, % 37.0 30.1
Unit Weight Determination
Initial Final
Wt. of Ring + Wet Soil, gm 144.40 140.60
Weight of Ring, gm 69.56 69.56
Weight of Wet Soil, gm 74.84 71.04
Height of Sample, cm 2 1.806
Diameter of Sample, cm 5 5
Volume of Sample, cm’ 39.27 35.46
Unit Wet Weight, kN/m® 18.7 19.7
Unit Dry Weight, kN/m’ 13.6 15.1
Specific Gravity 2.71
Initial Void Ratio 0.948
Degree of Saturation, % 100.0
Room Temperature, °C 24.0
Temp. correction factor 0.91
Initial Transducer Reading 8.25
Effective Overburden Pressure
Preconsolidation Pressure 100
Compression Index (Cc) 0.2442
Inc. Load, p Transducer Machine |Change in e too c, ¢,(20°C) m, k
No. Reading Corr. Height Void x 107
(kPa) (div) (div) (mm) Ratio (min) _|(‘em2/day)|(em2/day)| (m*MN)| (m/s)
1 12 8.034 0.001 0.214 0.928 18.237 | 65.870 | 59.942 0.892 16.622
2 25 7.903 0.001 0.345 0.915 5.764 | 207.032 | 188.399 | 0.509 29.841
3 50 7.759 0.001 0.489 0.901 6.249 | 188.310 | 171.362 | 0.293 15.618
4 100 7.452 0.004 0.793 0.871 5.548 | 207.279 | 188.624 | 0.312 18.280
5 200 6.920 0.008 1.321 0.820 49.840 | 22.093 | 20.104 0.275 1.719
6 400 6.129 0.015 2.105 0.743 11.592 | 88.522 | 80.555 0.210 5.258
7 200 6.156 0.010 2.083 0.745 0.006
8 100 6.213 0.006 2.030 0.751 0.030
9 50 6.267 0.002 1.980 0.756 0.056
10 25 6.309 0.002 1.938 0.760 0.093

Tested By: Rayhan

Date: 25-03-2021

Checked & Approved By:T. Islam

Date: 29-03-2021
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ASTM D2435/D2435M - 11
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Job No. SIBD2105 :
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-06
Ground Instrumentation &
Samp le UD-01 Engineering Pte Ltd
Depth (m) 8.00-9.00
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Ground Instrumentation &

Engincering Pte Ltd OEDOMETER TEST RESULTS
ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-06
Sample No : UD-03
Depth (m) 14.00-15.00

Soil Description

Moisture Content Determination

: Lean CLAY, CL

Initial Final
Wt. of Ring + Wet Soil, gm 140.95 140.9
Wt. of Ring + Dry Soil, gm 123.54 123.54
Weight of Water, gm 17.41 17.36
Weight of Container, gm 69.56 69.56
Weight of Dry Soil, gm 53.98 53.98
Water Content, % 323 322
Unit Weight Determination
Initial Final
Wt. of Ring + Wet Soil, gm 140.95 140.9
Weight of Ring, gm 69.56 69.56
Weight of Wet Soil, gm 71.39 71.34
Height of Sample, cm 2 1.860
Diameter of Sample, cm 5 5
Volume of Sample, cm’ 39.27 36.52
Unit Wet Weight, kN/m® 17.8 19.2
Unit Dry Weight, kN/m’ 13.5 14.5
Specific Gravity 2.73
Initial Void Ratio 0.986
Degree of Saturation, % 89.3
Room Temperature, °C 24.0
Temp. correction factor 0.91
Initial Transducer Reading 8.94
Effective Overburden Pressure
Preconsolidation Pressure 111
Compression Index (Cc) 0.2056
Inc. Load, p Transducer Machine |Change in e too c, ¢,(20°C) m, k
No. Reading Corr. Height Void x 107
(kPa) (div) (div) (mm) Ratio (min) _|(‘em2/day)|(em2/day)| (m*MN)| (m/s)
1 12 8.864 0.001 0.070 0.979 3.483 | 349.935 | 318.441 | 0.292 28.885
2 25 8.710 0.001 0.224 0.964 6.214 | 194.629 | 177.112 | 0.594 32.740
3 50 8.541 0.001 0.393 0.947 5.397 | 220.461 |200.619 | 0.342 21.328
4 100 8.280 0.004 0.651 0.921 2.874 | 405.068 | 368.612 | 0.263 30.169
5 200 7.880 0.008 1.047 0.882 12.739 | 88.343 | 80.392 0.205 5.117
6 400 7.311 0.015 1.609 0.826 3.918 | 273.051 |248.476 | 0.148 11.457
7 200 7.339 0.010 1.586 0.829 0.006
8 100 7.391 0.006 1.538 0.833 0.026
9 50 7.466 0.002 1.467 0.840 0.077
10 25 7.533 0.002 1.400 0.847 0.145

Tested By: Rayhan

Date: 22-03-2021

Checked & Approved By:T. Islam

Date: 26-03-2021
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ASTM D2435/D2435M - 11
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Job No. SIBD2105 :
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-06
Ground Instrumentation &
Sample UD-03 Engineering Pte Ltd
Depth (m) 14.00-15.00
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 -

7

Sample No.: |SPT-03

Depth (m): 3.00-3.45

Can No. 210

Weight of Wet Soil + Can (gm) 233.12
Weight of Dry Soil + can (gm) 203.55
Weight of Can (gm) 26.05
Moisture Content (%) 16.66

Description

Fine-medium SAND with Silt, SP-SM

Sample No.: [SPT-06

Depth (m): 6.00-6.45

Can No. 205

Weight of Wet Soil + Can (gm) 179.88
Weight of Dry Soil + can (gm) 151.65
Weight of Can (gm) 26.05
Moisture Content (%) 22.48

Description

Sandy lean CLAY, CL

Sample No.: [SPT-07

Depth (m): 7.00-7.45

Can No. 404
Weight of Wet Soil + Can (gm) 98.33
Weight of Dry Soil + can (gm) 82.23
Weight of Can (gm) 25.00
Moisture Content (%) 28.13
Description Lean CLAY, CL

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 03-03-2021 Date: 09-03-2021
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 N

7

Sample No.: |UD-01

Depth (m): 9.00-10.00

Can No. 48

Weight of Wet Soil + Can (gm) 181.60

Weight of Dry Soil + can (gm) 142.29

Weight of Can (gm) 13.55

Moisture Content (%) 30.53
Description Lean CLAY with Sand, CL

Sample No.: [SPT-13

Depth (m): 14.00-14.45

Can No. 485

Weight of Wet Soil + Can (gm) 223.49
Weight of Dry Soil + can (gm) 193.17
Weight of Can (gm) 26.82
Moisture Content (%) 18.23

Description

Silty fine-medium SAND, SM

Sample No.: [SPT-15

Depth (m): 16.00-16.45

Can No. 206

Weight of Wet Soil + Can (gm) 191.04
Weight of Dry Soil + can (gm) 158.13
Weight of Can (gm) 23.52
Moisture Content (%) 24.45
Description Silty fine SAND, SM

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 03-03-2021 Date: 09-03-2021
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 -

7

Sample No.: |SPT-17

Depth (m): 18.00-18.45

Can No. 406
Weight of Wet Soil + Can (gm) 173.55
Weight of Dry Soil + can (gm) 147.87
Weight of Can (gm) 26.78
Moisture Content (%) 21.21
Description Silty fine SAND, SM

Sample No.: (MZ-01

Depth (m): 21.00-22.00

Can No. 102

Weight of Wet Soil + Can (gm) 207.00
Weight of Dry Soil + can (gm) 175.78
Weight of Can (gm) 13.85
Moisture Content (%) 19.28

Description Fine SAND with Silt, SP-SM
Sample No.: Depth (m):
Can No.

Weight of Wet Soil + Can (gm)

Weight of Dry Soil + can (gm)

Weight of Can (gm)

Moisture Content (%)

Description

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 03-03-2021 Date: 09-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

100 ‘ ‘ -
e /
’,
90 < o +7 /7
\/\V\@Q /,
VO g\ v
o2 ,
80 © pad
A\ P
s g N
. 70 ,1 / < ’:]9
2 CH or OH pRe d ,»\%«Q
B g o
= 60 e -~ R
X ’ 3
w Pid / °
[a] 50 > .
4 ,/' /
E A e
o P /
= 30 <
(] Pid r
< CLorOL e MH or OH
’
o 20 P ‘/’
//O /
10 - 7
I p——
0 [ CC-ML "WilTor oL

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

LIQUID LIMIT (w,,%)

Sample No. Depth Wp Wsp I, Fines Remarks
SPT-07 7.00-7.45 | 42.30 21.40 20.90 Lean CLAY, CL
UD-01 9.00-10.00 | 27.50 14.85 12.65 Lean CLAY, CL

o|@e|O|e(0|e|®|®O|e

Note : All the above Liquid Limit tests was performed in accordance to Method A (Multi-Point) of ASTM D 4318-05

*Hydrometer analysis were performed instead of atterberg limit and presented with the Particle Size Distribution Section

ML Inorganic silts, very fine sands, rock flour, silty or clayey fine sands, etc. MH Inorganic silts, or diatomaceous fine sands or silts, elastic silts, etc.

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays,

silty clays, lean clays, etc CH Inorganic clays of high plasticity, fat clays, etc.

CL

QL Organic silts and organic silty clays of low plasticity. OH Organic silts and organic clays of medium to high plasticity.

PLASTICITY CHART (ASTM D 2487 -06 & D 4318 -05)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 04-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105

Sample No: SPT-07

BH No.: BH-07 Sample Depth: 7.00-7.45
Plastic Limit Test
Container No. 333 416
Weight of can (gm) 6.93 6.72
Wet weight of soil + can (gm) 30.41 30.43
Dry Weight of soil + can (gm) 26.27 26.25
Moisture Content % 21.41 21.40
Average 21.40
Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 22 28 33
Container No. 477 324 322
Weight of can (gm) 3.77 9.73 7.55
Wet weight of soil + can (gm) 29.59 27.93 25.93
Dry Weight of soil + can (gm) 21.85 22.55 20.56
Moisture Content % 42.81 41.97 41.28
43
425 \
\
g 42
2
o
[}
=
41.5
41
10 Number of Bumps 100
LL: 42.30 PL: 21.40 | PI: 20.90
Description Lean CLAY, CL

Tested by: Rayhan
Date: 04-03-2021

Checked by: Suvashis Paul

Date: 09-03-2021
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Ground Instrumentation & Engineering Pte. Ltd.

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No.: UD-01
BH No.: BH-07 Sample Depth: ~ 9.00-10.00
Plastic Limit Test
Container No. 339 54
Weight of can (gm) 8.94 8.8
Wet weight of soil + can (gm) 36.86 36.88
Dry Weight of soil + can (gm) 33.26 33.24
Moisture Content % 14.80 14.89
Average 14.85
Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 23 28 34
Container No. 438 319 329
Weight of can (gm) 4.07 9.25 9.42
Wet weight of soil + can (gm) 31.18 28.94 25.78
Dry Weight of soil + can (gm) 25.28 24.75 22.38
Moisture Content % 27.82 27.03 26.23
28
275
g
g 27
3 \
o
[]
E \
26.5
26
10 100
Number of Bumps
LL: 27.50 PL: 14.85 PI: 12.65
Description Lean CLAY, CL

Tested by: Rayhan
Date: 04-03-2021

Checked by: Suvashis Paul

Date: 09-03-2021
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100 T
/ //’ 7.
A
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/ g
= 70 g
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> /
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& 50
=
Z /
=
= 40
=
)
&~ 30
=
£ /
20 L
f
10
0
0.001 0.01 0.1 1 10
Fine | Medium | Coarse
CLAY/SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W (%) Wi P Ip Cy Ce
® | SPT-03 3.00-3.45 Fine-medium SAND with Silt, SP-SM 3.33 1.36
B | SPT-06 6.00-6.45 Sandy lean CLAY, CL
A | SPT-13 | 14.00-14.45 Silty fine-medium SAND, SM
®| SPT-15 | 16.00-16.45 Silty fine SAND, SM
Bm| SPT-17 | 18.00-18.45 Silty fine SAND, SM
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT/ %CLAY
P P ° %Fine %Meidum |%Coarse ’ ’
®| SPT-03 3.00-3.45 0.232 0.204 | 0.148 [ 0.070 0.00 82.90 6.34 0.00 10.76
M| SPT-06 6.00-6.45 0.077 0.063 [ 0.038 | 0.013 0.00 39.16 1.20 0.00 59.64
A| SPT-13 | 14.00-1445| 0.145 0.130 [ 0.098 | 0.038 0.00 66.88 13.28 0.00 19.84
®| SPT-15 | 16.00-16.45| 0.104 0.092 [ 0.062 | 0.021 0.00 63.32 0.12 0.00 36.56
W| SPT-17 | 18.00-18.45| 0.172 0.150 [ 0.114 | 0.049 0.00 84.06 0.72 0.00 15.22
A

Tested by: Rayhan
Date: 06-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Checked by: Suvashis Paul
Date: 09-03-2021
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100 — /
A = /:
90 // / A
) / /
= 70
=
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=
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z
& 50 ' i/ &
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=
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40 / /
2 K
=
s / J /
5 30
=% '/
e L A
20 [—w— & | /
-
. AL o1
10 [—m— ] -® —&
. - =
a— 90—
0
0.001 0.01 0.1 1 10
Fine | Medium | Coarse
CLAY SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W(%) Wi P Ip Cy Ce
® | SPT-03 3.00-3.45 Fine-medium SAND with Silt, SP-SM 3.25 1.36
B | SPT-06 6.00-6.45 Sandy lean CLAY, CL
A| UD-01 9.00-10.00 Lean CLAY with Sand, CL
® | SPT-13 | 14.00-14.45 Silty fine-medium SAND, SM
B | SPT-15 | 16.00-16.45 Silty fine SAND, SM
A | SPT-17 | 18.00-18.45 Silty fine SAND, SM
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT %CLAY
%Fine %Meidum |%Coarse
® | SPT-03 3.00-3.45 0.246 0.217 | 0.160 | 0.076 0.00 79.34 10.78 0.00 7.01 2.87
B | SPT-06 6.00-6.45 0.082 0.043 | 0.010 | 0.001 0.00 40.20 1.30 0.00 39.40 19.10
A| UD-01 9.00-10.00 0.069 0.063 | 0.021 | 0.001 0.00 21.98 0.56 0.00 63.13 14.33
®| SPT-13 | 14.00-14.45 [ 0.149 0.134 | 0.103 | 0.021 0.00 67.20 14.04 0.00 13.98 4.78
B | SPT-15 | 16.00-16.45 | 0.101 0.090 | 0.061 | 0.005 0.00 62.96 0.08 0.00 27.41 9.55
A | SPT-17 [ 18.00-18.45| 0.173 0.150 | 0.117 | 0.041 0.00 85.18 0.50 0.00 1145 2.87

Tested by: Rayhan
Date: 07-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105

BH

No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 09-03-2021
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CLAY

SILT

Fine | Medium | Coarse

SAND

GRAVEL

GRAIN SIZE IN MILLIMETERS

Sample

Depth

Classification W(%) Wi Py Ip

Cy

Cc

MZ-01

21.00-22.00

Fine SAND with Silt, SP-SM

2.09

116

> me|>ime

Sample

Depth

%Sand

D60 D50 D30 D10 %Gravel %eFine  1%eMeidum 194Coarse

%SILT

%CLAY

MZ-01

21.00-22.00

0.228 ] 0.209 [ 0.170 | 0.109 0.00 92.24 0.50 0.00

5.03

2.23

4L ICA 4L IS

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 07-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Checked by: Suvashis Paul
Date: 09-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-03 Depth(m) 3.00-3.45
Pyknometer No. 1
Mass of bottle + soil + water: M 5 gm 118.71
Mass of bottle + soil: M , gm 74.04
Mass of bottle + water: M , gm 99.99
Mass of bottle: M, gm 44.00
Mass of soil: M, - M, gm 30.04
Mass of water in full bottle: M, - M , gm 25.95
Mass of water used: M ; - M , gm 44.67
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.32
Particle Density: M, M, g/em3 2.65
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021

Page 294



, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-06 Depth(m) 6.00-6.45
Pyknometer No. 2
Mass of bottle + soil + water: M ; gm 117.23
Mass of bottle + soil: M, gm 74.10
Mass of bottle + water: M , gm 98.41
Mass of bottle: M, gm 44.13
Mass of soil: M, - M, gm 29.97
Mass of water in full bottle: M, - M , gm 2431
Mass of water used: M ; - M , gm 43.13
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.15
Particle Density: M, M, g/em3 2.69
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-13 Depth(m) 14.00-14.45
Pyknometer No. 8
Mass of bottle + soil + water: M ; gm 91.23
Mass of bottle + soil: M, gm 5119
Mass of bottle + water: M , gm 72.48
Mass of bottle: M, gm 21.14
Mass of soil: M, - M, gm 30.05
Mass of water in full bottle: M, - M , gm 21.29
Mass of water used: M ; - M , gm 40.04
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.30
Particle Density: M, M, g/em3 2.66
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-15 Depth(m) 16.00-16.45
Pyknometer No. 3
Mass of bottle + soil + water: M ; gm 117.68
Mass of bottle + soil: M, gm 74.51
Mass of bottle + water: M , gm 98.92
Mass of bottle: M, gm 44.52
Mass of soil: M, - M, gm 29.99
Mass of water in full bottle: M, - M , gm 24.41
Mass of water used: M ; - M , gm 43.17
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.23
Particle Density: M, M, g/em3 2.67
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

3

DEPARTMENT OF CIVIL ENGINEERING n % R

Mabile; 01818 557964;: PABX: 966 5650-80 Ext. 7226 l% ‘T -
eau of Research,
Testing & Consultation

GeotecHNICAL ENGINEERING LABORATORY

BRTC No.: 110-231613/20-21/CE Dated 11.3.21
Client : Manager, Environment, Health and Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Rd, Dhaka

Ref : SGS/Phase-2/51/090321 dated 9.3.21

Project: Geotechnical Investigation at Matarbari

Location: Matarbari

Test Method: ASTM I Date of Test: 10-13.4.21

SPECIFIC GRAVITY DETERMINATION OF SOIL

Borehole 7 8 = O AR A
Depth (m) 18-18.45 | 21-2145 S N AR __
Sample No. 17.0 21.0 R WO LA
/ Grey silty | Grey silty R W T I

o e sand sand
Wt. of bqttle+water+ 373.4 373 1 W i i Il

soil, gm
Temperature (°C) 31.0 30.0 - - --- -
Wt. of bottle+water, 3422 341.9 72 i il I
gm

Wt. of soil, gm 49.8 496 —— 4 it feil
Specific Gravity 2.67 2,68 - - - -

Note: Tests were conducted on samples received in unsealed condition, BRTC, BUET does not have
any responsibility as to the representative character of the supplied samples.

Countersigned by : Test performed by :
- i
P T = 5 S S SO . _ 7_.;},;‘, 21
Dr. A.B.M. Badruzzaman . Dr. Tahmeed M. Al-Hussaini
Professor HASPgEttA Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCE 0236418 page 298



, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

MZz-01 Depth(m) 21.00-22.00
Pyknometer No. 17
Mass of bottle + soil + water: M ; gm 123.93
Mass of bottle + soil: M, gm 71.88
Mass of bottle + water: M , gm 105.23
Mass of bottle: M, gm 41.89
Mass of soil: M, - M, gm 29.99
Mass of water in full bottle: M, - M , gm 33.36
Mass of water used: M ; - M, gm 52.05
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.29
Particle Density: M, M, g/em3 2.65
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul
Date: 09-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

UD-01 Depth (m): 9.00-10.00

Weight of soil gm 163.40

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.90

Dry Density (g/cm3) 1.45

Void Ratio 0.91

Moisture Content % 30.53

Specific Gravity (g/cm3) 2.77

Tested by: Rayhan
Date: 06-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 09-03-2021
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UNIT WEIGHT / BULK DENSITY

VOID RATIO

Ground Instrumentation
& Engineering Pte Ltd

MZ-01 Depth (m): 21.00-22.00

Weight of soil gm 169.00

Height mm 76

Diameter mm 38

Volume mm3 86193

Bulk Density (g/cm3) 1.96

Dry Density (g/cm3) 1.64

Void Ratio 0.61

Moisture Content % 19.28

Specific Gravity (g/em3) 2.65

Tested by: Rayhan
Date: 06-03-2021

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-07

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 09-03-2021
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)
L

DEPARTMENT OF CIVIL ENGINEERING % W W
Mobile: 01819 5575964 PABX; 986 5650-80 Ext. 7226 I;.E“E;R.Lr:;

Tesnng & Consuitabon i

GeorecHNICAL ENGINEERING LABORATORY

BRTC No.: 110-23181320-21/CE dated 11321
Client : Manager, Environment Health & Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Road, Dhaka
Ref : SGS/Phase-2/S1/080321 daled 9.3 21
Project :  Geotechnical investigetion at Matarbari
Soil description : Grey silty clay
Test Method: ASTM Dateof Test: 313215421
BH No. : T Sample ID : UD-1 Dapth: 8-10m
Location: Matarbari
Unconfined Compression Test
80 - el ——— :
-~ 4
E ]
=
E— -
g 40
0 14
Ci SN
@ | —m—Specimen1 |
= |
o | ##=Specimen2 | |
E‘ 20 T e Specimen 2 —':
S |
Specimen 1: w=31% v, =13.9 kN/im® $=88%, q,=80 kPa t rbJCFEYdT
Specimen 2: w=31%. v.,=13.7 kN/m® s=89%, q,=52 kPa
Specimen 3 w=30% v, =141 kN/m®. 5=80%, q.=45kPa__ |
U L I L L -i L M n L i " L i L _I
0 5 10 15
Axial Strain (%)

Note: Samples as supplied to us in sampler tubes have been tested in our laboratory, BRTC, BUET does not
have any responsibility as to the representative character of the sample. Initial water content, dry density,
degree of saturation and unconfined compressive strength is reporied

Sample was received in unsealed condition. Specific Gravity= 2.77
Countersigned by Tast performed by :
» A g oo
- 2. S_‘ 2.‘
"'R'"Dr. A.B.M. Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor - Professor

Department of Civil Engineering Department of Civil Engineering

BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCEDO 272386 e



Direct Shear Tests

Direct Shearbox Test

Summary
Sample Details Depth 3.00-3.45
Description Fine-medium sand
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width (] (mm) 60.0 60.0 60.0
Initial W eight W (gr) 130.2 130.2 130.2
sketch showing specimen | nitial Bulk Density po (Mg/m3) 1.81 1.81 1.81
location in original sample | particle Density ps (Mg/m3) 267 267 267
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 50 100 200
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture o i% (%) 17 17 17
Initial Dry Density P odi (Mg/m3) 1.54 1.54 1.54
Initial Voids Ratio =N . 0.729 0.729 0.729
Initial Degree of Saturation S (%) 62.6 62.6 62.6
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 18 18 17
Final Dry Density o odi (Mg/m3) 1.62 1.62 1.75
Final Voids Ratio e . 0.645 0.584 0.471
Final Degree of Saturation St (%) 72.6 80.2 97.0
Peak Shear Stress (kPa) 36.0 67.8 130.7
Hoz Displacement LH (mm) 12.000 12.000 12.000
Vertical Displacement L (mm) 0.200 0.240 0.330
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/24/2021
Jobfile Direct Shear Test Sample SPT-03
Client SGS Borehole BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
0.000
0.050
= 0100 f
£ E
& E
5 0150f —
£ E
= F ) =
B ozo0f-t L‘—v“_ﬂ it S
I =i 2
£ E by
t E 22
5 I:I.ZEIIIE \- :
b , TR—I
E i
0.300 f By
: 20
0.350
140.0
E i N SR e
1200 S s, W M S o s e R 5341
100.0 F
-‘a F
= F
= ;
g g0.0
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E e e, SRS SR P 54
20,0
e T e e
.00 2.00 4.00 &.00 g.00 10,00 12.00 14.00 16.00 15.00 20.00 22.0
Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference 3/24/2021
Jobfile Direct Shear Test SPT-03
Client SGS BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 18 18 17
Final Dry Density P odi (Mg/m3) 1.62 1.62 1.75
Final Voids Ratio =K . 0.645 0.584 0.471
Final Degree of Saturation St (%) 72.6 80.2 97.0
Apparent cohesion C (kPa) 0.51
Angle of Shearing Resistance il 33.4
Notes
200
i B Shear Strength
180 |
160 |
140 [
-
— 120 L
a1 F
=
@ i
o 100 F
& [
5
E [
[T = &
F B
60 [
40
b -
20 f
0 =0 100 150 200
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/24/2021
Jobfile Direct Shear Test Sample SPT-03
Client SGS Borehole BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING
Mobile 01819 557964, PABX. 866 5650-80 Ext 7228

érau d liasmn
Testing & Consultation

GeorecHnical EnciNesriNG LABORATORY

BRTC MNo. : 110-231613/20-21/CE dated 11.3.21
Sentby : Manager, Environment Health & Safety SGS Bangladesh Lid., Bir Uttam CR Datta Road, Dhaka
Ref: 8565/Phase-2/51/080321 dated 9.3 29
Project : Geoiechmical Investigation al Matarbari
Soil Description : Gray silty fine sand Location: Matarbari
Bore-Hole: 7 | Sample: 17 Depth: 18-18.45 m
| Date of Test: 8.4.21-12.421

Direct Shear (Consolidated Drained) Test

3 ———————— e i i e ol
;,:..w—l—*H.._‘ !

250 A == '
A E i !

200 f e .
|

Epeciman 1 o =108 kFa v, =187 kNim®, w=23%
Specimen Z 9.=217 kPa, v, =15.5 kNm® w=28%
Speciman 3 ¢,=372 kPa, f.b,-ws KN/m?, w=23%

E e T
| i Spaaimen 1

! | = Spesimen 2
| e Speamens || |
: ; ! i
| 0 ] 2 3 s 5 8 Al

Shear displacement (mmj)

m ek

o oyEDER / | i
200 ——— / |

: | = | | ZYEnZLAnG
, 100 -—— e,
- vt ssrasskm |

. o 4 | = [ =
‘ 0 100 200 300 400 500 800

e
o
(=]

Shear stress (kPa)
T
=]

&

Shear stress (kPa)

MNommnal siress (kPaj

Mote: Sample was received in unsealed condition.

Test specimens were prepared manually from dislurbad samples. The dry density
specified is after application of normal load prior fo shearing, the waler content
represents the sample after shearing.

Countarsigned by : Test pe.-furm&d by :

bt S 'f'i':; 21

r. A.B.M. Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka - 1000, BUET, Dhaka - 1000,

BUETCEO27239¢2 Page 306



Direct Shear Tests

Direct Shearbox Test

Summary
Sample Details Depth 21.00-22.00
Description Silty fine SAND with Silt, SP-SM
Type Mazier
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width (] (mm) 60.0 60.0 60.0
Initial Weight W (gr) 152.6 152.6 152.6
sketch showing specimen | |nitial Bulk Density po (Mg/m3) 2.12 2.12 212
location in original sample | particle Density ps (Mg/m3) 265 265 265
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 225 450 900
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used  Not Used Not Used
Initial Moisture i (%) 19 19 19
Initial Dry Density P odi (Mg/m3) 1.78 1.78 1.78
Initial Voids Ratio ei . 0.492 0.492 0.492
Initial Degree of Saturation S (%) 100.0 100.0 100.0
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 6 (%) 19 20 20
Final Dry Density o odi (Mg/m3) 1.82 1.86 1.89
Final Voids Ratio et . 0.482 0.446 0.426
Final Degree of Saturation St (%) 100.0 100.0 100.0
Peak Shear Stress (kPa) 157.7 318.1 622.7
Hoz Displacement LH (mm) 12.000 12.000 12.000
Vertical Displacement L (mm) -0.270 -0.040 0.080
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/25/2021
Jobfile Direct Shear Test Sample Mazier-01
Client SGS Borehole BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test

Shear Stage
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Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/25/2021
Jobfile Direct Shear Test Sample Mazier-01
Client SGS Borehole BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Shear Stage

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 19 20 20
Final Dry Density P df (Mg/m3) 1.82 1.86 1.89
Final Voids Ratio =K . 0.482 0.446 0.426
Final Degree of Saturation St (%) 100.0 100.0 100.0
Apparent cohesion C (kPa) 0.00
Angle of Shearing Resistance il 35.1
Notes
00
B Shear Strength
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] RO oy g B ey e ey gy g Bl gy ey .
0 200 400 G600 G500
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/25/2021
Jobfile Direct Shear Test Sample Mazier-01
Client SGS Borehole BH-07
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING _ P
Mobile: 01819 557964; PABX: 966 5650-80 Ext. 7226 ?;rw% R‘T m}f
E5e '

Testing & Consultation

GeoTeECHNICAL ENGINEERING LABORATORY

BRTC No. : 110-231613/20-21/CE dated 11.3.21
Sentby : Manager, Environment Health & Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Road, Dhaka
Ref: SGS/Phase-2/S1/090321 dated 9.3.21

Project: Geotechnical Investigation at Matarbari

Soil description : Grey silty clay, trace fine sand Test Method: ASTM
B.H.No.: 7 | Sample: UD-1 Depth: 9-10 m
Location: Matarbari | Date of Test: 26.5.21-28.5.21

Unrconsolidated Undrained Triaxial Compression Test

}

I
1

1 ~
7% Specimen 1: g, = 120 kPa, y4,=13.3 kN/m?®, w=35%, 5=93%
Specimen 2: o5 = 240 kPa, v, =13.7 kN/m®, w=33%, §=92%
Specimen 3: 0,= 480 kPa, v, =14.3 kN/m®, w=29%, s=87%
%
£ 100 4
&
i
7}
s
& 50 :
é e SpECIMEN 1
G§=2 77 —&— Specimen 2
] ', e Spacimen 3 |
\ |
0 5 10 15
Axial Strain (%)
N > J4Y3MAb
Mohr Circles in Terms of Total Stress i
. 400 |
b —
2 | c,=40to50kpa |
£ 200
w
E 100
w g, S = ot oees et

0 100 200 300 400 500 600 700 800

Normal stress (kPa)

Remarks: Initial dry density, water content and degree of saturation is indicated. All specimens were
subjected to saturation prior to loading. Differences in soil density may be noted.

Couptersigned by : Test performed by :

3.6 2\
Dr. A.B.M. Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor, Dept. of Civil Engineering Professor, Dept. of Civil Engineering
BUET, Dhaka - 1000, BUET, Dhaka - 1000.

BUETCEO 27L85E 7
Page 310




Ground Instrumentation &

Engincering Pte Ltd OEDOMETER TEST RESULTS
ASTM D2435/D2435M - 11
Project : SIBD2105
Client - Location : Geotechnical Investigation for Matarbari Project
Boring No : BH-07
Sample No : UD-01
Depth (m) : 9.00-10.00

Soil Description

Moisture Content Determination

: Lean CLAY with SAND, CL

Initial Final
Wt. of Ring + Wet Soil, gm 146.40 143.98
‘Wt. of Ring + Dry Soil, gm 128.00 128.00
Weight of Water, gm 18.40 15.98
Weight of Container, gm 69.56 69.56
Weight of Dry Soil, gm 58.44 58.44
‘Water Content, % 31.5 273
Unit Weight Determination
Initial Final
Wt. of Ring + Wet Soil, gm 146.40 143.98
Weight of Ring, gm 69.56 69.56
Weight of Wet Soil, gm 76.84 74.42
Height of Sample, cm 2 1.856
Diameter of Sample, cm 5 5
Volume of Sample, cm’ 39.27 36.45
Unit Wet Weight, kN/m’ 19.2 20.0
Unit Dry Weight, kN/m’ 14.6 15.7
Specific Gravity 2.71
Initial Void Ratio 0.821
Degree of Saturation, % 100.0
Room Temperature, °C 24.0
Temp. correction factor 0.91
Initial Transducer Reading 9.73
Effective Overburden Pressure
Preconsolidation Pressure 62
Compression Index (Cc) 0.1377
Inc. Load, p Transducer Machine |Change in e too c, ¢,(20°C) m, k
No. Reading Corr. Height Void x 107
(kPa) (div) (div) (mm) Ratio (min) _|(‘em2/day)|(em2/day)| (m*MN)| (m/s)
1 12 9.646 0.001 0.083 0.813 5.842 | 208.359 | 189.607 | 0.346 20.393
2 25 9.502 0.001 0.227 0.800 21.176 | 57.067 | 51.931 0.556 8.982
3 50 9.319 0.001 0.410 0.784 25423 | 46.754 | 42.546 0.370 4.898
4 100 9.028 0.004 0.698 0.757 9.610 | 120.743 | 109.876 | 0.294 10.047
5 200 8.576 0.008 1.146 0.717 8.833 | 126.440 | 115.060 | 0.232 8.305
6 400 8.115 0.015 1.600 0.675 7.415 | 143.582 | 130.660 | 0.120 4.892
7 200 8.144 0.010 1.576 0.678 0.007
8 100 8.184 0.006 1.540 0.681 0.020
9 50 8.229 0.002 1.499 0.685 0.044
10 25 8.290 0.002 1.438 0.690 0.132

Tested By: Rayhan

Date: 30-03-2021

Checked & Approved By:T. Islam

Date: 03-04-2021
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ASTM D2435/D2435M - 11
Cc= 0.13769
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Job No. SIBD2105 .
Project Geotechnical Investigation for Matarbari Project GB\
Location Matarbari, Power Plant Area \\: - y
Borehole BH-07
Ground Instrumentation &
Sample UD-01 Engineering Pte Ltd
Depth (m) 9.00-10.00
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Project

Client

Test Pit No.
Sample Depth :

GEOTECHNICAL AND MATERIAL LABORATORY

Ground Instrumentation & Engineering
Pte.Ltd. House-7 Road-12, Dhaka 1230

LABORATORY COMPACTION TEST DATA

(Dry Density- Moisture Content Relationship)

ASTM D1557

BH-07
1.00 m

Method: Standard Proctor (using 2.5 kg rammer)

: Geotechnical Investigation for Matarbari, ID-SIBD-2105
: SGS

Date: 29/03/2021

Volume of Mould: 950 cm’
Test No.: 1 2 3 4 5
Mass of Mould+ Base+Compacted Materials (m2) g 5267 5339 5416 5480 5465
Mass of Mould+ Base(m1) g 3660 3660 3660 3660 3660
mass of Compacted Materials(m2-m1) g 1607 1679 1756 1820 1805
m2 —ml
Bulk Density,p= — g/em® 1.692 1.767 1.848 1.916 1.900
vol.of mold
Moisture Content (w) % 9.25 11.40 13.53 15.52 18.24
100p ,
Dry Density, py= Sy 1.548 1.587 1.628 1.658 1.607
Y mensty, pa 100 + w glem
MOISTURE CONTENT
Test No.: 1 2 3 4 5
Container No.: B-11 | B-40 | B-36 | B-77 | B-68 | B-49 | B-58 | B-92 | B-112| B-14
Mass of container + wet soil g 60.1| 72.4| 73.5( 84.31| 74.63| 97.29| 94.26| 87.95| 72.86| 108.6
mass of container + dry soil g 57.3] 69.5[ 68.58| 78.15| 68.61| 89.0| 85.81| 79.46 64.9| 96.8
Mass of Water g 2.78 29 49| 6.16] 6.02( 8.32| 8.45( 8.49| 7.94] 11.81
Mass of Container g 27.79( 37.6| 25.34 24.42| 23.91| 27.77| 30.31| 25.77| 22.06 31
Mass of Dry Soil g 29.5| 31.92| 43.24( 53.73| 44.7| 61.2| 55.5| 53.69| 42.86| 65.77
Moisture Content % 9.42| 9.09| 11.33( 11.46| 13.47| 13.59| 15.23| 15.81| 18.53| 17.96
Average Moisture Content % 9.3 11.4 13.5 15.5 18.2
Maximum Dry Density 1.658 g/cm3
Optimum Moisture Content 15.5 %
Fig. : Dry Density vs Moisture Content Curve
1.75
1.70 +
g z
S 150 :
145 :
1.40 : : : b= : : :
10 12 14 16 18 20 22 24

Moisture Content (%)
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Falling Head Permeability Test %
ACCREDITED
LABORATORY
K.H. Head Vol.2 S AC SINGLAS
Ground Instrumentation & E——
|Project ID: : S1BD2105 Project/Location:  Geotechnical Investigation for Matarbari Project
|Borehole No. BH-07 Sample: MZ-01  Depth: 21.00 - 22.00 (m)
Soil Description : Fine SAND with silt, SP-SM
) Undisturbed or Compacted
Method of Preparartion: v P
Diameter, D, mm 73.00 Moisture Content, % 19
Area, A, mm® 4185.40 Bulk Density, p, Mg/m* 1.94
Length, L, mm 72.15 Dry Density, pp Mg/m® 1.63
3 ; . measured
Volume, V, mm 301976.36 Particle Density, ps 2.65 / I
Voids ratio, e 0.623 Temperature, °C 25
Standpipe diameter, mm  4.70 Standpipe area,(a) mm? 17.3
Correction Factor for test temperature corresponding to 20°C 0.890
HEIGHT TIME HEIGHT CQEFFICIENT AVERAGE Kv AT
ABOVE TAKEN RATIO OF TEST
QUTLET t PERMEABILITY TEMPERATURE
h {min) Ky Kv
{rmm) {m/s) {m/s)
1070 0 - - -
465 25.00 2.30 1.66E-07
1.77E-07
202 22.00 2.30 1.88E-07
CORRECTED AVERAGE Kv @ 20 °C 1.58E-07
The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accreditation Council.
The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writing.
Tested by : Faysal Checked/Approved by :  Mario /{/( pate: 16 / ‘4}/ 7/1
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BH-08



Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 N

7

Sample No.: |SPT-02

Depth (m): 2.00-2.45

Can No. 341

Weight of Wet Soil + Can (gm) 201.60
Weight of Dry Soil + can (gm) 174.81
Weight of Can (gm) 14.39
Moisture Content (%) 16.70

Description

Fine-medium SAND, SP

Sample No.: [SPT-05

Depth (m): 5.00-5.45

Can No. 107
Weight of Wet Soil + Can (gm) 242.06
Weight of Dry Soil + can (gm) 196.38
Weight of Can (gm) 30.93
Moisture Content (%) 27.61
Description Lean CLAY, CL

Sample No.: |SPT-07

Depth (m): 7.00-7.45

Can No. 106

Weight of Wet Soil + Can (gm) 193.93
Weight of Dry Soil + can (gm) 148.87
Weight of Can (gm) 22.01
Moisture Content (%) 35.52

Description

Lean CLAY, CL

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 04-03-2021 Date: 11-03-2021
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Ground Instrumentation &
Engineering Pte Ltd

MOISTURE CONTENT @D
ASTM D2216-10 N

7

Sample No.: |SPT-09

Depth (m): 9.00-9.45

Can No. 446

Weight of Wet Soil + Can (gm) 172.50

Weight of Dry Soil + can (gm) 144.45

Weight of Can (gm) 11.54
Moisture Content (%) 21.10
Description Sandy lean CLAY, CL

Sample No.: [SPT-12

Depth (m): 12.00-12.45

Can No. 401

Weight of Wet Soil + Can (gm) 200.12
Weight of Dry Soil + can (gm) 164.40
Weight of Can (gm) 23.18
Moisture Content (%) 25.29
Description Silty fine SAND, SM

Sample No.: |SPT-16

Depth (m): 16.00-16.45

Can No. 404

Weight of Wet Soil + Can (gm) 236.29
Weight of Dry Soil + can (gm) 195.61
Weight of Can (gm) 25.00
Moisture Content (%) 23.84
Description Silty fine SAND, SM

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 04-03-2021 Date: 11-03-2021
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Ground Insrumentation & | M(OISTURE CONTENT (‘B
premeene e e ASTM D2216-10 ‘-_

7

Sample No.: |SPT-21 Depth (m): 21.00-21.45
Can No. 486

Weight of Wet Soil + Can (gm) 151.57

Weight of Dry Soil + can (gm) 129.37

Weight of Can (gm) 15.04

Moisture Content (%) 19.42

Description Fine SAND with Silt, SP-SM
Sample No.: Depth (m):

Can No.

Weight of Wet Soil + Can (gm)
Weight of Dry Soil + can (gm)
Weight of Can (gm)

Moisture Content (%)

Description

Sample No.: Depth (m):
Can No.

Weight of Wet Soil + Can (gm)
Weight of Dry Soil + can (gm)
Weight of Can (gm)

Moisture Content (%)

Description

Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 04-03-2021 Date: 11-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @
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LIQUID LIMIT (w,,%)

Sample No. Depth WL Wp I, Fines Remarks

[ J SPT-05 5.00-5.45 31.20 18.00 13.20 Lean CLAY, CL

©) SPT-07 7.00-7.45 | 41.50 23.45 18.05 Lean CLAY, CL

() SPT-09 9.00-9.45 26.50 15.64 10.86 Lean CLAY, CL

@

(]

(@)

(]

©)

(@)

©)

Note : All the above Liquid Limit tests was performed in accordance to Method A (Multi-Point) of ASTM D 4318-05
*Hydrometer analysis were performed instead of atterberg limit and presented with the Particle Size Distribution Section
ML Inorganic silts, very fine sands, rock flour, silty or clayey fine sands, etc. MH norganic silts, or diatomaceous fine sands or silts, elastic silts, etc.
CL i:lli:rgsz;cgfllz; (gal;):‘v;ocfnedium Plasticity, gravelly clays, sandy clays, CH Inorganic clays of high plasticity, fat clays, etc.
QL Organic silts and organic silty clays of low plasticity. OH Organic silts and organic clays of medium to high plasticity.
PLASTICITY CHART (ASTM D 2487 - 06 & D 4318-05)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan Checked by: Suvashis Paul
Date: 06-03-2021 Date: 11-03-2021
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Ground Instrumentation & Engineering Pte. Ltd. @

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No: SPT-05
BH No.: BH-08 Sample Depth: 5.00-5.45
Plastic Limit Test

Container No. 58 326
Weight of can (gm) 8.05 7.89
Wet weight of soil + can (gm) 38.83 38.85
Dry Weight of soil + can (gm) 34.14 34.12
Moisture Content % 17.98 18.03
Average 18.00

Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 22 27 32
Container No. 432 320 436
Weight of can (gm) 3.63 7.67 3.83
Wet weight of soil + can (gm) 28.1 27.51 26.02
Dry Weight of soil + can (gm) 22.19 22.82 20.87
Moisture Content % 31.84 30.96 30.22

32

\
“‘5: 31
2
[}
=
30.5 \
30
10 Number of Bumps 100
LL: 31.20 PL: 18.00 | PI: 13.20

Description Lean CLAY, CL
Tested by: Rayhan Checked by: Suvashis Paul
Date: 06-03-2021 Date: 11-03-2021
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Ground Instrumentation & Engineering Pte. Ltd.

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No.:

BH No.: BH-08 Sample Depth:
Plastic Limit Test

Container No. 418 333

Weight of can (gm) 6.98 6.93

Wet weight of soil + can (gm) 339 33.92

Dry Weight of soil + can (gm) 28.8 28.78

Moisture Content % 23.37 23.52

Average 23.45

7.00-7.45

Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 22 27 33
Container No. 329 325 332
Weight of can (gm) 9.42 7.2 7.4
Wet weight of soil + can (gm) 27.62 25.07 24.47
Dry Weight of soil + can (gm) 22.24 19.86 19.57
Moisture Content % 41.97 41.15 40.26
42.5
42
415
S
e
2
o
2 41 \
40.5 \
40
10 100
Number of Bumps
LL: 41.50 PL: 23.45 18.05
Description Lean CLAY, CL

Tested by: Rayhan
Date: 06-03-2021

Checked by: Suvashis Paul

Date: 11-03-2021
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B

Ground Instrumentation & Engineering Pte. Ltd. @

Liquid and Plastic Limits Test: ASTM D4318-10 (Casagrande Method)

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Project ID: SIBD2105 Sample No.: SPT-09
BH No.: BH-08 Sample Depth.:  9.00-9.45
Plastic Limit Test
Container No. 338 57
Weight of can (gm) 7.83 7.71
Wet weight of soil + can (gm) 36.16 36.18
Dry Weight of soil + can (gm) 32.34 3232
Moisture Content % 15.59 15.68
Average 15.64
Liquid Limit Test (Casagrande, Blow count: 20-35, ASTM Method-A- multi-pt)
Test No 1 2 3
Number of Bumps 23 28 34
Container No. 331 333 335
Weight of can (gm) 9.86 6.93 9.29
Wet weight of soil + can (gm) 33.97 31.61 30.87
Dry Weight of soil + can (gm) 28.88 26.51 26.51
Moisture Content % 26.76 26.05 25.32
27
26.5
g
e 26
: \
]
=]
= \
255
25
10 100
Number of Bumps
LL: 26.50 PL: 15.64 PI: 10.86
Description Lean CLAY, CL
Tested by: Rayhan Checked by: Suvashis Paul
Date: 06-03-2021 Date: 11-03-2021
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Ground Instrumentation & Engineering Pte.Ltd.
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0.001 0.01 0.1 1 10
Fine | Medium | Coarse
CLAY/SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W (%) Wi P Ip Cy Ce
®| SPT-02 2.00-2.45 Fine-medium SAND, SP 2.43 1.13
H| SPT-12 | 12.00-12.45 Silty fine SAND, SM
A | SPT-16 | 16.00-16.45 Silty fine SAND, SM
®| SPT-21 | 21.00-21.45 Fine SAND with Silt, SP-SM 2.98 1.62
]
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT/ %CLAY
P P ° %Fine %Meidum |%Coarse ’ ’
®| SPT-02 2.00-2.45 0.399 0.356 [ 0.272 | 0.164 0.00 63.74 33.76 0.00 2.50
M| SPT-12 | 12.00-12.45 | 0.096 0.083 [ 0.071 | 0.024 0.00 68.44 0.04 0.00 31.52
A| SPT-16 | 16.00-16.45] 0.088 0.078 [ 0.048 | 0.016 0.00 53.20 0.12 0.00 46.68
®| SPT-21 | 21.00-21.45 0.228 0.208 [ 0.168 | 0.076 0.00 89.92 0.22 0.00 9.86
|
A

Tested by: Rayhan
Date: 08-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 -63)
Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105

BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul

Date: 11-03-2021
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Ground Instrumentation & Engineering Pte.Ltd.
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Fine | Medium | Coarse
CLAY SILT SAND GRAVEL
GRAIN SIZE IN MILLIMETERS
Sample Depth Classification W(%) WL P Ip Cy Ce
® | SPT-02 2.00-2.45 Fine-medium SAND, SP 3.88 0.69
M| SPT-09 9.00-9.45 Sandy Ican CLAY, CL
A | SPT-12 | 12.00-12.45 Silty fine SAND, SM
® | SPT-16 [ 16.00-16.45 Silty fine SAND, SM
B | SPT-21 [ 21.00-21.45 Fine SAND with Silt, SP-SM 2.67 1.49
A
Sample Depth D60 D50 D30 D10 %Gravel %Sand %SILT %CLAY
%Fine %Meidum |%Coarse
® | SPT-02 2.00-2.45 0.777 0.471 | 0.328 | 0.200 0.00 46.38 51.52 0.00 2.10
M| SPT-09 9.00-9.45 0.061 0.028 | 0.010 | 0.001 0.00 37.94 0.24 0.00 44.31 17.51
A| SPT-12 | 12.00-12.45 | 0.100 0.092 | 0.073 | 0.002 0.00 68.94 0.04 0.00 21.47 9.55
®| SPT-16 [ 16.00-16.45 ] 0.087 0.077 | 0.023 | 0.001 0.00 52.22 0.26 0.00 33.19 14.33
W | SpT-21 | 21.00-21.45] 0.227 0.208 | 0.169 | 0.085 0.00 90.26 0.44 0.00 7.71 1.59
A

Tested by: Rayhan
Date: 09-03-2021

GRADATION CURVES (ASTM D 2487 - 06 & D 422 - 63)
Geotechnical Investigation for Matarbari Project
Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08
Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-02 Depth(m) 2.00-2.45
Pyknometer No. 7
Mass of bottle + soil + water: M 5 gm 90.62
Mass of bottle + soil: M , gm 5115
Mass of bottle + water: M , gm 71.90
Mass of bottle: M, gm 21.11
Mass of soil: M, - M, gm 30.04
Mass of water in full bottle: M, - M , gm 20.75
Mass of water used: M ; - M, gm 39.47
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.32
Particle Density: M, M, g/em3 2.65
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-05 Depth(m) 5.00-5.45
Pyknometer No. 11
Mass of bottle + soil + water: M ; gm 96.82
Mass of bottle + soil: M, gm 57.71
Mass of bottle + water: M , gm 77.89
Mass of bottle: M, gm 27.74
Mass of soil: M, - M, gm 29.97
Mass of water in full bottle: M, - M , gm 20.19
Mass of water used: M ; - M, gm 39.11
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.04
Particle Density: M, M, g/em3 2.71
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-07 Depth(m) 7.00-7.45
Pyknometer No. 4
Mass of bottle + soil + water: M ; gm 118.91
Mass of bottle + soil: M, gm 73.90
Mass of bottle + water: M , gm 99.90
Mass of bottle: M, gm 43.88
Mass of soil: M, - M, gm 30.02
Mass of water in full bottle: M, - M , gm 26.00
Mass of water used: M ; - M, gm 45.01
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.01
Particle Density: M, M, g/em3 2.72
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-09 Depth(m) 9.00-9.45
Pyknometer No. 2
Mass of bottle + soil + water: M ; gm 117.27
Mass of bottle + soil: M, gm 74.11
Mass of bottle + water: M , gm 98.41
Mass of bottle: M, gm 44.13
Mass of soil: M, - M, gm 29.98
Mass of water in full bottle: M, - M , gm 24.30
Mass of water used: M ; - M, gm 43.16
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.12
Particle Density: M, M, g/em3 2.69
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-12 Depth(m) 12.00-12.45
Pyknometer No. 3
Mass of bottle + soil + water: M ; gm 117.73
Mass of bottle + soil: M, gm 74.57
Mass of bottle + water: M , gm 98.92
Mass of bottle: M, gm 44.52
Mass of soil: M, - M, gm 30.05
Mass of water in full bottle: M, - M , gm 24.35
Mass of water used: M ; - M, gm 43.16
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.24
Particle Density: M, M, g/em3 2.67
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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, PARTICLE DENSITY
Ground Instrumentation

& Engineering Pte Ltd BS 1733 Part 2 Section 8
(Small Pyknometer Method)

SPT-16 Depth(m) 16.00-16.45
Pyknometer No. 1
Mass of bottle + soil + water: M ; gm 118.81
Mass of bottle + soil: M, gm 73.99
Mass of bottle + water: M , gm 99.99
Mass of bottle: M, gm 44.00
Mass of soil: M, - M, gm 29.99
Mass of water in full bottle: M, - M , gm 26.00
Mass of water used: M ; - M , gm 44.82
Volume of soil particles: (M ,-M ;) - (M 3-M 5) ml 11.17
Particle Density: M, M, g/em3 2.68
(My- My - (Ms-M,)

Geotechnical Investigation for Matarbari Project

Client: TEPSCO
Project ID: SIBD2105
BH No.: BH-08

Project Location: Matarbari Ultra Super Critical Coal-Fired Power Project (Phase-2)

Tested by: Rayhan
Date: 08-03-2021

Checked by: Suvashis Paul
Date: 11-03-2021
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

3

DEPARTMENT OF CIVIL ENGINEERING n % R

Mabile; 01818 557964;: PABX: 966 5650-80 Ext. 7226 l% ‘T -
eau of Research,
Testing & Consultation

GeotecHNICAL ENGINEERING LABORATORY

BRTC No.: 110-231613/20-21/CE Dated 11.3.21
Client : Manager, Environment, Health and Safety, SGS Bangladesh Ltd., Bir Uttam CR Datta Rd, Dhaka

Ref : SGS/Phase-2/51/090321 dated 9.3.21

Project: Geotechnical Investigation at Matarbari

Location: Matarbari

Test Method: ASTM I Date of Test: 10-13.4.21

SPECIFIC GRAVITY DETERMINATION OF SOIL

Borehole 7 8 = O AR A
Depth (m) 18-18.45 | 21-2145 S N AR __
Sample No. 17.0 21.0 R WO LA
/ Grey silty | Grey silty R W T I

o e sand sand
Wt. of bqttle+water+ 373.4 373 1 W i i Il

soil, gm
Temperature (°C) 31.0 30.0 - - --- -
Wt. of bottle+water, 3422 341.9 72 i il I
gm

Wt. of soil, gm 49.8 496 —— 4 it feil
Specific Gravity 2.67 2,68 - - - -

Note: Tests were conducted on samples received in unsealed condition, BRTC, BUET does not have
any responsibility as to the representative character of the supplied samples.

Countersigned by : Test performed by :
- i
P T = 5 S S SO . _ 7_.;},;‘, 21
Dr. A.B.M. Badruzzaman . Dr. Tahmeed M. Al-Hussaini
Professor HASPgEttA Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka - 1000. BUET, Dhaka - 1000.

BUETCE 0236418 page 331



Direct Shear Tests

Direct Shearbox Test

Summary

Sample Details Depth 2.00-2.45
Description Fine-medium SAND
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width 0o (mm) 60.0 60.0 60.0
Initial W eight W (gr) 154.3 154.3 154.3
sketch showing specimen | nitial Bulk Density po (Mg/m3) 2.14 2.14 2.14
location in original sample | particle Density ps (Mg/m3) 265 265 265
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 50 100 200
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture oY (%) 17 17 17
Initial Dry Density P odi (Mg/m3) 1.84 1.84 1.84
Initial Voids Ratio =N . 0.442 0.442 0.442
Initial Degree of Saturation S (%) 99.6 99.6 99.6
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 18 19 18
Final Dry Density o odi (Mg/m3) 1.88 1.92 1.85
Final Voids Ratio e . 0.402 0.323 0.380
Final Degree of Saturation St (%) 100.0 100.0 100.0
Peak Shear Stress (kPa) 31.8 61.5 123.6
Hoz Displacement LH (mm) 12.000 12.000 12.000
Vertical Displacement L (mm) 0.160 0.390 0.190
GIE
Test Method ASTM D 3080-04 Test Name SPT-21
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 4/17/2021
Jobfile Direct Shear Test Sample SPT-02
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
0.000 g
0.050 5% A
E T
i\ ~—
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E E 3
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0.150 o
‘g E ll \ ,_f_, i 211
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wo 0.200E S
ks E
iy ;
O 0250 F
= : \
=2 E
5 0.300f )
= ; '
: s =
0.350 F £
: R s
E R
0.400 i
12':":' E J‘ “-'-_\_.n l"'"-—e'_""\l'.- A F\j\_ll"l
: r e P R et S
E __.f’
100.0 ¢ A
(=1 F
= F0.0E
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5 : B e e 241
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W E ol
40.0H g
J ______.-.___,_..--.....—-"‘xf—\_r'—""“"—' 149
200 E P T —— ...-w...,_,.r-l-n—n.ﬂ-"--*" o
e e R
0.o0 2.00 4.00 &.00 g.00 10,00 12.00 14.00 16.00 15.00 20.00 22.0
Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name SPT-21
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 4/17/2021
Jobfile Direct Shear Test Sample SPT-02
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 18 19 18
Final Dry Density P df (Mg/m3) 1.88 1.92 1.85
Final Voids Ratio =K . 0.402 0.323 0.380
Final Degree of Saturation St (%) 100.0 100.0 100.0
Apparent cohesion C (kPa) 0.79
Angle of Shearing Resistance il 315
Notes
200
i B Shear Strength
180 |
160 |
140 [
F q
~ 120 F -
a1 F
=
@ i
o 100 F
& [
5
E [
[T = &
B0 | "
40
b i
20 f
0 =0 100 150 200
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name SPT-21
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 4/17/2021
Jobfile Direct Shear Test Sample SPT-02
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Summary

Sample Details Depth 16.00-16.45
Description Silty fine SAND, SM
Type Disturbed Soil
Spm. 1 2 3
Initial Height Ho (mm) 20.0 20.0 20.0
Initial Width (] (mm) 60.0 60.0 60.0
Initial W eight W (gr) 142.3 142.3 142.3
sketch showing specimen | nitial Bulk Density po (Mg/m3) 1.98 1.98 1.98
location in original sample | particle Density ps (Mg/m3) 268 268 2,68
Initial Condition
Spm. 1 2 3
Normal Stress Level (kPa) 150 300 600
Is Specimen Submersed? Yes Yes Yes
Reverse Method Motor Drive
Hoz. Control Machine Not Used Not Used Not Used
Initial Moisture oY (%) 24 24 24
Initial Dry Density podi (Mg/m3) 1.60 1.60 1.60
Initial Voids Ratio =N . 0.679 0.679 0.679
Initial Degree of Saturation S (%) 94.0 94.0 94.0
Notes
Max Shear Stress Results
Spm. 1 2 3
Final Moisture 0% (%) 26 26 25
Final Dry Density o odi (Mg/m3) 1.73 1.73 1.78
Final Voids Ratio e . 0.548 0.394 0.351
Final Degree of Saturation St (%) 100.0 100.0 100.0
Peak Shear Stress (kPa) 124.7 2321 459.6
Hoz Displacement LH (mm) 9.000 12.000 12.000
Vertical Displacement L (mm) 0.160 0.350 0.470
GIE
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/28/2021
Jobfile Direct Shear Test Sample SPT-16
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
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Direct Shear Tests

Direct Shearbox Test Shear Stage
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5 zo0.0f e
2 o
[Ey])
100.0 F il
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Acc. Shear Strain (%)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/28/2021
Jobfile Direct Shear Test Sample SPT-16
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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Direct Shear Tests

Direct Shearbox Test

Shear Stage

Envelope Failure Results Spm. 1 2 3
Final Moisture o f % (%) 26 26 25
Final Dry Density P odi (Mg/m3) 1.73 1.73 1.78
Final Voids Ratio =K . 0.548 0.394 0.351
Final Degree of Saturation St (%) 100.0 100.0 100.0
Apparent cohesion C (kPa) 9.74
Angle of Shearing Resistance il 371
Notes
G500
B Shear Strength
550 F
00
450 F o
400
w350
=
L E
o 300 F
ﬁ F
5,
Lo2sn b
i o &
200
150 F
]
100
El:
0 100 200 300 400 S00 gO0
Maormal Stress Level (kPa)
Test Method ASTM D 3080-04 Test Name Direct Shear
Database: \SQLEXPRESS \ GIE-D
Site Reference Test Date 3/28/2021
Jobfile Direct Shear Test Sample SPT-16
Client SGS Borehole BH-08
Operator R. Islam Checked Aminul | Approved T. Islam
GIE
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING
Mobile: 01819 557964, PABX G668 5850-80 Ext 7226

GeortecHNicaL ENGINEERING LABORATORY
BRTC No. : 110-231613/20-21/CE dated 11 321

Sentby : Manager, Environment Health & Safety, S88 Bangladesh Ltd., Bir Uttam CR Datta Road, Dhaka
Ref: SGS/Phase-2/51/090321 dated 3.3.21

Project: Geotechnical Investigation at Matarbar!

Soil Description : Gray silty fine sand Location: Matarbari
Bore-Hole: 8 I Sample: 21 Depth: 21-2145m
| Date of Test: 8.421-124 21

Direct Shear (Consolidated Drained) Test

| 2% : f : —a— Speciman | |
e J‘ = : i —&— Speaiman 2 |
i J a—Speciman 3 |
x R EREI
E 150

| 'w | [
i 100 - |
o i : ;

Specimer 1: a,=108 kPa, Yoy~ 1612 KNI, w=21% I

Tl Specimen 2: 0,217 kP8, 4,182 kNim® w=13% -

Specimen X g,=341 kPa, y,,=16.6 KM w=19%
: :

0 1 2 3 4 5 5 7 7
Shear displacement {mm)

100 +

i

Lﬁ, =40° for v, =16.2-16.6 kN/m* [l

o : : I, ! | i
| 0 100 200 300 400 500 800
Normal stress (kPa)

Mote: Sample was racelved in unsealed condition

Tesl specimens were prepared manually from disiurbed samples, The dry density
spacified is after application of normalload priorto shearnng, the watar content
represenis the sample afler shearing.

Shear stress (kPa)
S

Countersignied by - Test performed by - e
L] 4 -
= M 2
—&. A.B;M. Badruzzaman Dr. Tahmeed M. Al-Hussaini
Professor Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka - 1000, BUET, Dhaka - 1000,

BUETCED 2723913 Page 338



APPENDIX B (iii)

Chemical Tests Results (Soil)
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Soil
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 26/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-01 UD-01
LOR Unit

Depth - m 7.00-8.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.69

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira naolira.
Date: 26/3/2021

Approved by: Imtiaz s —~Lops -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 22/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-01 UD-01
LOR Unit

Depth - m 7.00-8.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.51

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira
Date: 26/3/2021

Approved by: Imtiaz s -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 19/3/2021

pH Test Result

Sub-Matrix . Sail

Sample ID BH-01 UD-01
LOR Unit

Depth - m 7.00-8.00

pH value 0.1 pH unit 4.3

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

nagdlira

Approved by: Imtiaz —Lros -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 26/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-02 UD-01
LOR Unit

Depth - m 6.00-7.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.43

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

26/3/2021

Approved by: Imtiaz s —~Lops -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 22/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-02 UD-01
LOR Unit

Depth - m 6.00-7.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.27

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira

Date:

26/3/2021

Approved by: Imtiaz s -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 19/3/2021

pH Test Result

Sub-Matrix . Sail

Sample ID BH-02 UD-01
LOR Unit

Depth - m 6.00-7.00

pH value 0.1 pH unit 4.3

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

nagdlira

Approved by: Imtiaz —Lros -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 26/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-03 UD-02
LOR Unit

Depth - m 12.15-13.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.34

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

26/3/2021

Approved by: Imtiaz s —~Lops -
Date: 26/3/2021
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@

Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 22/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-03 UD-02
LOR Unit

Depth - m 12.15-13.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.08

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira

Date:

26/3/2021

Approved by: Imtiaz s -
Date: 26/3/2021
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BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 19/3/2021

pH Test Result

Sub-Matrix . Sail

Sample ID BH-03 UD-02
LOR Unit

Depth - m 12.15-13.00

pH value 0.1 pH unit 7.0

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

nagdlira

Approved by: Imtiaz —Lros -
Date: 26/3/2021
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BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 26/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-04 UD-02
LOR Unit

Depth - m 9.00-10.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.36

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

26/3/2021

Approved by: Imtiaz s —~Lops -
Date: 26/3/2021
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(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 22/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-04 UD-02
LOR Unit

Depth R m 9.00-10.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.16

Water-soluble sulfate (as SO,) 10 mg/l B

Sulfate content (as SO,) mg/I B

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira

Date:

26/3/2021

Approved by: Imtiaz s -
Date: 26/3/2021
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(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 19/3/2021

pH Test Result

Sub-Matrix . Sail

Sample ID BH-04 UD-02
LOR Unit

Depth - m 9.00-10.00

pH value 0.1 pH unit 7.5

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

nagdlira

Approved by: Imtiaz —Lros -
Date: 26/3/2021
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Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 31/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-05 UD-01
LOR Unit

Depth - m 3.00-4.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.46

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira naolira.
Date: 1/4/2021

Approved by: Imtiaz s —~Lops -
Date: 1/4/2021
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(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 29/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-05 UD-01
LOR Unit

Depth - m 3.00-4.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.31

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira
Date: 1/4/2021

Approved by: Imtiaz s -
Date: 1/4/2021
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(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

pH Test Result

Project Geotechnical Investigation for Matarbari Project

Project No. SIBD2105

Date performed : 1/4/2021

Sub-Matrix Soil

Sample ID BH-05 UD-01
LOR Unit

Depth - m 3.00-4.00

pH value 0.1 pH unit 74

Terms and Conditions:
1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira

Date:

1/4/2021

nagdlira

Approved by: Imtiaz KA -
Date: 1/4/2021
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ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 31/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-06 UD-03
LOR Unit

Depth - m 14.00-15.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.44

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

1/4/2021

Approved by: Imtiaz s —~Lops -
Date: 1/4/2021
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(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 29/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-06 UD-03
LOR Unit

Depth - m 14.00-15.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.45

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira
Date: 1/4/2021

Approved by: Imtiaz s -
Date: 1/4/2021
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(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

pH Test Result

Project Geotechnical Investigation for Matarbari Project

Project No. SIBD2105

Date performed : 1/4/2021

Sub-Matrix Soil

Sample ID BH-06 UD-03
LOR Unit

Depth - m 14.00-15.00

pH value 0.1 pH unit 7.5

Terms and Conditions:
1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira

Date:

1/4/2021

nagdlira

Approved by: Imtiaz KA -
Date: 1/4/2021
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ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 31/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-07 UD-01
LOR Unit

Depth - m 9.00-10.00

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.49

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

1/4/2021

Approved by: Imtiaz s —~Lops -
Date: 1/4/2021
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BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 29/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-07 UD-01
LOR Unit

Depth - m 9.00-10.00

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.31

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira

Date:

1/4/2021

Approved by: Imtiaz s -
Date: 1/4/2021
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ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

pH Test Result

Project Geotechnical Investigation for Matarbari Project

Project No. SIBD2105

Date performed : 1/4/2021

Sub-Matrix Soil

Sample ID BH-07 UD-01
LOR Unit

Depth - m 9.00-10.00

pH value 0.1 pH unit 5.2

Terms and Conditions:
1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira

Date:

1/4/2021

nagdlira

Approved by: Imtiaz KA -
Date: 1/4/2021
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ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 31/3/2021

Chloride Test Result

Sub-Matrix . Sail

Sample ID BH-08 SPT-05
LOR Unit

Depth - m 5.00-5.45

Sample passing 2mm sieve 1 % 100

Chloride content (acid-extract) % 0.43

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira naolira.

Date:

1/4/2021

Approved by: Imtiaz s —~Lops -
Date: 1/4/2021
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(Gravimetric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391-8

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 29/3/2021

Sulfate Test Result

Sub-Matrix . Sail

Sample ID BH-08 SPT-05
LOR Unit

Depth - m 5.00-5.45

Sample passing 2mm sieve - % 100

Acid-soluble sulfate (as SO,) 0.01 % 0.41

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I -

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira noolira
Date: 1/4/2021

Approved by: Imtiaz T -

Date: 1/4/2021
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(Electrometric Method)

Accredited
Laboratory

SAC-SINGLAS
LA-2007-0391 B

pH Test Result

Project Geotechnical Investigation for Matarbari Project

Project No. SIBD2105

Date performed : 1/4/2021

Sub-Matrix Soil

Sample ID BH-08 SPT-05
LOR Unit

Depth - m 5.00-5.45

pH value 0.1 pH unit 6.8

Terms and Conditions:
1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira

Date:

1/4/2021

nagdlira

Approved by: Imtiaz KA -
Date: 1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 18/3/2021

Chloride Test Result

Sub-Matrix . Water

Sample ID BH-02 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve 1 % -

Chloride content (acid-extract) % -

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l 7.70

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

Approved by: Imtiaz

26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 23/3/2021

Sulfate Test Result

Sub-Matrix . Water

Sample ID BH-02 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve - % -

Acid-soluble sulfate (as SO,) 0.01 % -

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I 1424

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira

Date:

26/3/2021

Approved by: Imtiaz
Date: 26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 19/3/2021

pH Test Result

Sub-Matrix . Water

Sample ID BH-02 WS
LOR Unit

Depth - m -

pH value 0.1 pH unit 6.8

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no

control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

Approved by:
Date:

Imtiaz
26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 18/3/2021

Chloride Test Result

Sub-Matrix . Water

Sample ID BH-03 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve 1 % -

Chloride content (acid-extract) % -

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l 8.40

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

Approved by: Imtiaz
Date: 26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 23/3/2021

Sulfate Test Result

Sub-Matrix . Water

Sample ID BH-03 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve - % -

Acid-soluble sulfate (as SO,) 0.01 % -

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I 1218

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira

Date:

26/3/2021

Approved by: Imtiaz
Date: 26/3/2021
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ANALYTICAL RESULTS

. BS 1377 : Part 3 : 2018 (Clause 12)
Ground Instrumentation &
Engineering Pte Ltd (Electrometric Method)

pH Test Result

Project . Geotechnical Investigation for Matarbari Project
Project No. : SIBD2105
Date performed : 19/3/2021

Sub-Matrix . Water

Sample ID BH-03 WS
LOR Unit

Depth - m -

pH value 0.1 pH unit 6.7

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.

3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend: Remarks:

LOR - Limit of reporting

Tested by: Nadira Approved by: Imtiaz
Date: 26/3/2021 Date: 26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 18/3/2021

Chloride Test Result

Sub-Matrix . Water

Sample ID BH-04 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve 1 % "

Chloride content (acid-extract) % -

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l 8.79

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

Approved by: Imtiaz

26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Sulfate Test Result

Project . Geotechnical Investigation for Matarbari Project
Project No. : SIBD2105
Date performed : 23/3/2021
Sub-Matrix . Water
Sample ID BH-04 WS

LOR Unit
Depth - m -
Sample passing 2mm sieve - % B
Acid-soluble sulfate (as SO,) 0.01 % B
Water-soluble sulfate (as SO,) 10 mg/l -
Sulfate content (as SO,) mg/I 1597

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.

3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 26/3/2021

Approved by: Imtiaz
Date: 26/3/2021
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ANALYTICAL RESULTS

. BS 1377 : Part 3 : 2018 (Clause 12)
Ground Instrumentation &
Engineering Pte Ltd (Electrometric Method)

pH Test Result

Project . Geotechnical Investigation for Matarbari Project
Project No. : SIBD2105
Date performed : 19/3/2021

Sub-Matrix . Water

Sample ID BH-04 WS
LOR Unit

Depth - m B

pH value 0.1 pH unit 6.7

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.

3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend: Remarks:

LOR - Limit of reporting

Tested by: Nadira Approved by: Imtiaz
Date: 26/3/2021 Date: 26/3/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 18/3/2021

Chloride Test Result

Sub-Matrix . Water

Sample ID BH-06 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve 1 % -

Chloride content (acid-extract) % -

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l 7.56

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no

control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 1/4/2021

Approved by:
Date:

Imtiaz
1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)
(Gravimetric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 29/3/2021

Sulfate Test Result

Sub-Matrix . Water

Sample ID BH-06 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve - % -

Acid-soluble sulfate (as SO,) 0.01 % -

Water-soluble sulfate (as SO,) 10 mg/l -

Sulfate content (as SO,) mg/I 1959

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR -

Limit of reporting

Remarks:

Tested by: Nadira

Date:

1/4/2021

Approved by: Imtiaz
Date: 1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 1/4/2021

pH Test Result

Sub-Matrix . Water

Sample ID BH-06 WS
LOR Unit

Depth - m -

pH value 0.1 pH unit 6.6

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 1/4/2021

Approved by: Imtiaz
Date: 1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 9)
(Volhard's Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 18/3/2021

Chloride Test Result

Sub-Matrix . Water

Sample ID BH-07 WS
LOR Unit

Depth - m -

Sample passing 2mm sieve 1 % -

Chloride content (acid-extract) % -

Chloride ion content (water-extract) 0.01 % -

Chloride content (in groundwater) g/l 5.91

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no

control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.

4, Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:
LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 1/4/2021

Approved by:
Date:

Imtiaz
1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 7)

(Gravimetric Method)

Sulfate Test Result

Project . Geotechnical Investigation for Matarbari Project
Project No. : SIBD2105
Date performed : 29/3/2021
Sub-Matrix . Water
Sample ID BH-07 WS

LOR Unit
Depth - m -
Sample passing 2mm sieve - % -
Acid-soluble sulfate (as SO,) 0.01 % -
Water-soluble sulfate (as SO,) 10 mg/l -
Sulfate content (as SO,) mg/I 362

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.
4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 1/4/2021

Approved by:
Date:

Imtiaz
1/4/2021
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Ground Instrumentation &
Engineering Pte Ltd

ANALYTICAL RESULTS

BS 1377 : Part 3 : 2018 (Clause 12)
(Electrometric Method)

Project . Geotechnical Investigation for Matarbari Project

Project No. : SIBD2105
Date performed : 1/4/2021

pH Test Result

Sub-Matrix . Water

Sample ID BH-07 WS
LOR Unit

Depth - m -

pH value 0.1 pH unit 6.7

Terms and Conditions:

1. The report is based on the tests requested and on the specific items submitted to GIE for testing. GIE assumes no responsi bility for variation in quality or other characteristics of items submitted under conditions over which GIE has no
control. This report does not constitute a recommendation for, or endorsement of the item or material tested.

2. The results reported herein have been performed in accordance with the terms of accreditation under the Singapore Accredit ation Council.
3. The report shall not be reproduced except in full, unless the management representative of GIE has given approval in writi ng.
4. Certificate of accreditation or SAC accredited report in no way implies that the product or service is approved by SAC.

Legend:

LOR - Limit of reporting

Remarks:

Tested by: Nadira
Date: 1/4/2021

Approved by:
Date:

Imtiaz
1/4/2021
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APPENDIX C

SITE CLASSIFICATION
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Project Name: Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2)

Location: Matarbari, Maheshkhali, Cox’s Bazar

Client: sGS Bangladesh Ltd./TEPSCO

Site Classification Based on SPT N Values

BH 01 BH 02 BH 03 BH 04 BH 05 BH 06 BH 07 BH 08
Thli_:lz:;ss Fie{;’aﬁ: N Thil_:r{:;sm Thli_caky:;ss Fie:;’aﬁ::r N Tmchr’.':;sm Thli_caky:t;ss Fie{falsu'j N Thi::::;slN Thli_:z:erss Fie{faﬁ:r N Thi«ls_:::;sm Thli_:lz:;ss Fie{;’aﬁr N Thil_:::;sm Thli_:lz’:erss Fie{;’aﬁ: N Thi::::;s/N Thli_:ky:;ss Fie{‘,’aﬁ‘? N Thil_:::;sm Thli_:z:erss Fie{faﬁr N Thil_:r{:;sm

(m) Value (m) Value (m) Value (m) Value (m) Value (m) Value (m) Value (m) Value
1 9 0.1 13 0.08 1 7 0.14 1 32 0.03 1 0 - 1 2 0.50 1 17 0.06 1 13 0.08
1 48 0.02 1 9 0.1 1 42 0.02 1 27 0.04 1 2 0.50 1 3 0.33 1 18 0.06 1 5 0.20
1 27 0.04 1 10 0.10 1 40 0.03 1 13 0.08 2 16 0.13 1 5 0.20 1 11 0.09 1 1 1.00
1 26 0.04 1 6 0.17 1 9 0.11 1 0 - 1 0 - 1 3 0.33 1 10 0.10 1 19 0.05
1 4 0.25 1 6 0.17 1 22 0.05 1 0 - 1 0 - 1 12 0.08 1 34 0.03 1 2 0.50
1 0.20 2 3 0.67 1 5 0.20 1 2 0.50 2 0 - 1 32 0.03 1 6 017 1 8 0.13
2 3 0.67 2 0 - 1 5 0.20 2 0 - 1 0 - 1 6 0.17 1 7 0.14 1 4 0.25
1 0.20 1 3 0.33 2 5 0.40 2 5 0.40 1 2 0.50 2 0 - 1 2 0.50 1 25 0.04
2 13 0.15 1 5 0.20 1 5 0.20 1 27 0.04 2 3 0.67 2 2 1.00 2 0 - 1 3 0.33
1 5 0.20 1 7 0.14 1 8 0.13 1 17 0.06 1 2 0.50 1 2 0.50 1 8 0.13 1 29 0.03
1 34 0.03 1 22 0.05 2 22 0.09 1 22 0.05 1 7 0.14 1 3 0.33 1 35 0.03 1 22 0.05
1 20 0.05 1 22 0.05 1 25 0.04 1 6 0.17 1 5 0.20 2 6 0.33 1 15 0.07 1 24 0.04
1 21 0.05 1 20 0.05 1 26 0.04 1 10 0.10 1 5 0.20 1 13 0.08 1 41 0.02 1 31 0.03
1 15 0.07 1 21 0.05 1 20 0.05 1 12 0.08 1 20 0.05 1 50 0.02 1 45 0.02 1 23 0.04
1 23 0.04 1 15 0.07 2 22 0.09 1 22 0.05 1 32 0.03 1 50 0.02 1 24 0.04 1 37 0.03
1 29 0.03 1 22 0.05 1 50 0.02 1 26 0.04 1 50 0.02 1 27 0.04 1 27 0.04 1 32 0.03
1 13 0.08 1 22 0.05 1 37 0.03 1 24 0.04 1 50 0.02 1 6 0.17 1 50 0.02 1 33 0.03
1 15 0.07 1 23 0.04 1 13 0.08 1 42 0.02 1 50 0.02 1 22 0.05 1 50 0.02 1 50 0.02
1 50 0.02 1 38 0.03 1 50 0.02 1 50 0.02 1 50 0.02 1 1 0.09 1 50 0.02 1 50 0.02
1 50 0.02 1 50 0.02 1 38 0.03 1 50 0.02 1 50 0.02 1 16 0.06 2 50 0.04 1 50 0.02
1 45 0.02 1 50 0.02 1 50 0.02 1 50 0.02 7 50 0.14 1 50 0.02 1 50 0.02 1 50 0.02
1 50 0.02 1 50 0.02 1 50 0.02 1 50 0.02 1 50 0.02 7 50 0.14 1 50 0.02
1 50 0.02 1 50 0.02 1 50 0.02 1 50 0.02 1 50 0.02 8 50 0.16
1 50 0.02 1 50 0.02 2 50 0.04 5 50 0.10 1 50 0.02
1 50 0.02 4 50 0.08 1 50 0.02 1 50 0.02
1 50 0.02 1 50 0.02 2 50 0.04

2 50 0.04

30 2.50 30 2.56 30 2.09 30 1.89 30 3.16 30 4.47 30 1.75 30 3.12

Borehole No. BH-01 BH-02 BH-03 BH-04 BH-05 BH-06 BH-07 BH-08
Depth 30 30 30 30 30 30 30 30
Total (Thickness/N Value) 2.50 2.56 2.09 1.89 3.16 4.47 1.75 3.12
Total N (bar) for Individual boreholes 12.02 11.72 14.33 15.91 9.51 6.71 17.15 9.60
Average N (bar) for boreholes 12.12

Site Class

sD
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APPENDIX D

LIQUEFACTION ANALYSIS
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-01
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
E] = 5 < g 5 g . ER £ z £ 3 o
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 E 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
g |- & £ |2 2° | 2 : O R - Rt - R IR - S £
1.00 Sand 9 18.06 18.06 8.25 26 0.70 1.00 1.00 0.75 1.84 7.88 14 20 0.992 0.395 0.212 0.536 Liquefiable
2.00 Sand 48 23.56 41.63 22.01 18 0.70 1.00 1.00 0.75 1.51 42.00 63 30 0.985 0.339 0.459 1353 Non-Liquefiable
3.00 Sand 27 20.42 62.05 32.62 23 0.70 1.00 1.00 0.75 1.38 23.63 33 30 0.977 0.338 0.459 1.356 Non-Liquefiable
4.00 Sand 26 20.42 82.47 43.23 25 0.70 1.00 1.00 0.75 1.28 22.75 29 34 0.969 0.337 0.523 1.553 Non-Liquefiable
5.00 Sand 4 15.71 98.18 49.13 25 0.70 1.00 1.00 0.85 1.24 3.97 5 10 0.962 0.350 0.108 0.310 Liquefiable
6.00 Clay 5 18.06 116.24 57.38 86 0.70 1.00 1.00 0.95 - 5.54 6 11 0.954 0.352 0.120 0.341 Liquefiable
8.00 Clay 3 16.49 149.23 70.75 91 0.70 1.00 1.00 0.95 - 3.33 3 9 0.939 0.360 0.097 0.268 Liquefiable
9.00 Clay 5 18.06 167.30 79.01 81 0.70 1.00 1.00 0.95 - 5.54 6 11 0.931 0.359 0.120 0.334 Liquefiable
11.00 Clay 13 2042 208.14 100.23 79 0.70 1.00 1.00 1.00 - 15.17 15 21 0.880 0.333 0.224 0.675 Liquefiable
12.00 Clay 5 18.06 226.20 108.48 82 0.70 1.00 1.00 1.00 - 5.83 6 11 0.854 0.324 0.123 0.380 Liquefiable
13.00 Sand 34 2042 246.63 119.10 21 0.70 1.00 1.00 1.00 0.94 39.67 37 30 0.827 0.312 0.459 1.472 Non-Liquefiable
14.00 Sand 20 18.85 265.48 128.14 30 0.70 1.00 1.00 1.00 0.92 23.33 21 27 0.800 0.302 0.315 1.045 Non-Liquefiable
15.00 Sand 21 19.64 285.11 137.96 27 0.70 1.00 1.00 1.00 0.89 24.50 22 27 0.774 0.291 0.322 1.107 Non-Liquefiable
16.00 Sand 15 18.85 303.96 147.00 32 0.70 1.00 1.00 1.00 0.87 17.50 15 21 0.747 0.281 0.224 0.799 Liquefiable
17.00 Sand 23 19.64 323.60 156.83 28 0.70 1.00 1.00 1.00 0.85 26.83 23 28 0.720 0.270 0.346 1.280 Non-Liquefiable
18.00 Sand 29 2042 344.02 167.44 24 0.70 1.00 1.00 1.00 0.83 33.83 28 33 0.693 0.259 0.462 1.782 Non-Liquefiable
19.00 Clay 13 20.42 364.44 178.05 62 0.70 1.00 1.00 1.00 - 15.17 15 21 0.667 0.248 0.225 0.906 Liquefiable
20.00 Clay 15 2042 384.86 188.66 68 0.70 1.00 1.00 1.00 - 17.50 18 23 0.640 0.238 0.254 1.070 Non-Liquefiable
21.00 Clay 50 21.99 406.85 200.84 59 0.70 1.00 1.00 1.00 - 58.33 58 30 0.613 0.226 0.459 2.029 Non-Liquefiable
22.00 Clay 50 21.99 428.85 213.03 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.587 0.215 0.459 2.135 Non-Liquefiable
23.00 Clay 45 21.99 450.84 225.21 75 0.70 1.00 1.00 1.00 - 52.50 53 30 0.560 0.204 0.459 2.249 Non-Liquefiable
24.00 Clay 50 21.99 472.83 237.39 82 0.70 1.00 1.00 1.00 - 58.33 58 30 0.552 0.200 0.459 2293 Non-Liquefiable
25.00 Silt 50 21.99 494.82 249.57 69 0.70 1.00 1.00 1.00 - 58.33 58 30 0.544 0.196 0.459 2.337 Non-Liquefiable
26.00 Clay 50 21.99 516.81 261.75 97 0.70 1.00 1.00 1.00 - 58.33 58 30 0.536 0.193 0.459 2.382 Non-Liquefiable
27.00 Clay 50 21.99 538.81 273.94 89 0.70 1.00 1.00 1.00 - 58.33 58 30 0.528 0.189 0.459 2427 Non-Liquefiable
28.00 Clay 50 21.99 560.80 286.12 92 0.70 1.00 1.00 1.00 - 58.33 58 30 0.520 0.185 0.459 2.473 Non-Liquefiable
30.00 Clay 50 21.99 604.78 31048 92 0.70 1.00 1.00 1.00 - 58.33 58 30 0.504 0.179 0.459 2.568 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-02
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S g 5 g , . ER £ s £ 3 =
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 3 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
° S g £ 5 g° H 3 S S gec 5 &< > 3 2
1.00 Sand 13 18.85 18.85 9.04 5 0.70 1.00 1.00 0.75 1.81 11.38 21 21 0.992 0.377 0.222 0.591 Liquefiable
2.00 Sand 9 18.06 36.92 17.30 4 0.70 1.00 1.00 0.75 1.59 7.88 13 13 0.985 0.383 0.135 0.354 Liquefiable
3.00 Sand 10 18.06 54.98 2555 17 0.70 1.00 1.00 0.75 1.46 8.75 13 17 0.977 0.383 0.179 0.469 Liquefiable
4.00 Clay 6 18.85 73.83 34.59 96 0.70 1.00 1.00 0.75 - 525 5 11 0.969 0.377 0.116 0.309 Liquefiable
5.00 Clay 6 18.85 92.68 43.63 87 0.70 1.00 1.00 0.85 - 5.95 6 11 0.962 0.372 0.124 0.334 Liquefiable
7.00 Clay 3 16.49 125.67 57.00 90 0.70 1.00 1.00 0.95 - 3.33 3 9 0.946 0.380 0.097 0.255 Liquefiable
9.00 Clay 0 14.14 153.94 65.65 99 0.70 1.00 1.00 0.95 - 0.00 0 5 0.931 0.397 0.068 0.172 Liquefiable
10.00 Clay 3 16.49 170.44 72.34 95 0.70 1.00 1.00 1.00 - 3.50 4 9 0.907 0.389 0.098 0.253 Liquefiable
11.00 Clay 5 18.06 188.50 80.59 96 0.70 1.00 1.00 1.00 - 5.83 6 11 0.880 0.375 0.123 0.327 Liquefiable
12.00 Clay 7 19.64 208.14 90.42 76 0.70 1.00 1.00 1.00 - 8.17 8 14 0.854 0.358 0.149 0.415 Liquefiable
13.00 Sand 22 19.64 227.78 100.25 31 0.70 1.00 1.00 1.00 1.00 25.67 26 31 0.827 0.342 0.353 1.032 Non-Liquefiable
14.00 Sand 22 19.64 24741 110.07 28 0.70 1.00 1.00 1.00 0.97 25.67 25 30 0.800 0.327 0.515 1.573 Non-Liquefiable
15.00 Clay 20 20.42 267.83 120.68 64 0.70 1.00 1.00 1.00 - 2333 23 29 0.774 0.312 0.372 1.190 Non-Liquefiable
16.00 Clay 21 2042 288.25 131.29 62 0.70 1.00 1.00 1.00 - 24.50 25 30 0.747 0.298 0.487 1.632 Non-Liquefiable
17.00 Sand 15 18.85 307.10 140.33 35 0.70 1.00 1.00 1.00 0.89 17.50 16 21 0.720 0.287 0.229 0.797 Liquefiable
18.00 Silt 22 20.42 327.53 150.95 61 0.70 1.00 1.00 1.00 - 25.67 26 31 0.693 0.274 0.369 1.348 Non-Liquefiable
19.00 Sand 22 19.64 347.16 160.77 29 0.70 1.00 1.00 1.00 0.84 25.67 22 27 0.667 0.262 0.319 1.216 Non-Liquefiable
20.00 Clay 23 2042 367.58 171.38 67 0.70 1.00 1.00 1.00 - 26.83 27 32 0.640 0.250 0.433 1.732 Non-Liquefiable
21.00 Sand 38 21.99 389.57 183.56 25 0.70 1.00 1.00 1.00 0.80 44.33 35 30 0.613 0.237 0.459 1.937 Non-Liquefiable
22.00 Sand 50 23.56 413.14 197.32 21 0.70 1.00 1.00 1.00 0.77 58.33 45 30 0.587 0.224 0.459 2.052 Non-Liquefiable
23.00 Sand 50 23.56 436.70 211.07 15 0.70 1.00 1.00 1.00 0.75 58.33 44 30 0.560 0.211 0.459 2.176 Non-Liquefiable
24.00 Sand 50 23.56 460.26 22482 17 0.70 1.00 1.00 1.00 0.73 58.33 43 30 0.552 0.206 0.459 2231 Non-Liquefiable
25.00 Sand 50 23.56 483.83 238.58 14 0.70 1.00 1.00 1.00 0.71 58.33 41 30 0.544 0.201 0.459 2.285 Non-Liquefiable
26.00 Sand 50 23.56 507.39 25233 13 0.70 1.00 1.00 1.00 0.69 58.33 40 30 0.536 0.196 0.459 2.339 Non-Liquefiable
27.00 Sand 50 23.56 530.95 266.08 13 0.70 1.00 1.00 1.00 0.67 58.33 39 30 0.528 0.192 0.459 2.393 Non-Liquefiable
28.00 Sand 50 23.56 554.52 279.84 13 0.70 1.00 1.00 1.00 0.66 58.33 38 30 0.520 0.188 0.459 2.446 Non-Liquefiable
30.00 Sand 50 23.56 601.64 307.34 13 0.70 1.00 1.00 1.00 0.63 58.33 37 30 0.504 0.180 0.459 2.555 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-03
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S g 5 g , . ER £ s £ 3 =
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 E 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
g |- & £ |2 2° | 2 : O R - Rt - R IR - S £
1.00 Sand 7 17.28 17.28 7.47 32 0.70 1.00 1.00 0.75 1.87 6.13 11 17 0.992 0.418 0.182 0.436 Liquefiable
2.00 Sand 42 22.78 40.06 20.44 9 0.70 1.00 1.00 0.75 1.53 36.75 56 30 0.985 0.351 0.459 1.306 Non-Liquefiable
3.00 Sand 40 21.99 62.05 32.62 10 0.70 1.00 1.00 0.75 1.38 35.00 48 30 0.977 0.338 0.459 1.356 Non-Liquefiable
4.00 Sand 9 18.06 80.11 40.87 4 0.70 1.00 1.00 0.75 1.30 7.88 10 10 0.969 0.346 0.111 0.321 Liquefiable
5.00 Sand 22 19.64 99.75 50.70 7 0.70 1.00 1.00 0.85 1.23 21.82 27 27 0.962 0.344 0318 0.924 Liquefiable
6.00 Clay 5 18.06 117.81 58.95 95 0.70 1.00 1.00 0.95 - 5.54 6 11 0.954 0.347 0.120 0.345 Liquefiable
7.00 Clay 5 18.06 135.88 67.21 92 0.70 1.00 1.00 0.95 - 5.54 6 11 0.946 0.348 0.120 0.344 Liquefiable
9.00 Clay 5 18.06 172.01 83.72 93 0.70 1.00 1.00 0.95 - 5.54 6 11 0.931 0.348 0.120 0.344 Liquefiable
10.00 Clay 5 18.06 190.07 91.97 90 0.70 1.00 1.00 1.00 - 5.83 6 11 0.907 0.341 0.123 0.360 Liquefiable
11.00 Clay 8 20.42 210.50 102.59 87 0.70 1.00 1.00 1.00 - 9.33 9 15 0.880 0.329 0.161 0.489 Liquefiable
13.00 Sand 22 19.64 249.77 122.24 20 0.70 1.00 1.00 1.00 0.93 25.67 24 28 0.827 0.308 0.356 1.158 Non-Liquefiable
14.00 Sand 25 19.64 269.40 132.06 26 0.70 1.00 1.00 1.00 0.91 29.17 27 32 0.800 0.297 0.395 1.329 Non-Liquefiable
15.00 Sand 26 20.42 289.82 142.67 24 0.70 1.00 1.00 1.00 0.88 30.33 27 32 0.774 0.286 0.401 1.402 Non-Liquefiable
16.00 Sand 20 18.85 308.68 151.72 29 0.70 1.00 1.00 1.00 0.86 2333 20 25 0.747 0.277 0.290 1.049 Non-Liquefiable
18.00 Clay 22 20.42 349.52 172.94 68 0.70 1.00 1.00 1.00 - 25.67 26 31 0.693 0.255 0.368 1.441 Non-Liquefiable
19.00 Sand 50 23.56 373.08 186.69 17 0.70 1.00 1.00 1.00 0.79 58.33 46 30 0.667 0.242 0.459 1.892 Non-Liquefiable
20.00 Sand 37 21.99 395.07 198.87 19 0.70 1.00 1.00 1.00 0.77 43.17 33 30 0.640 0.231 0.459 1.983 Non-Liquefiable
21.00 Silt 13 20.42 415.49 209.48 95 0.70 1.00 1.00 1.00 - 15.17 15 21 0.613 0.221 0.224 1.011 Non-Liquefiable
22.00 Sand 50 23.56 439.06 223.24 15 0.70 1.00 1.00 1.00 0.73 58.33 43 30 0.587 0.210 0.459 2.185 Non-Liquefiable
23.00 Sand 38 21.99 461.05 23542 17 0.70 1.00 1.00 1.00 0.72 4433 32 30 0.560 0.200 0.459 2.299 Non-Liquefiable
24.00 Sand 50 23.56 484.61 249.17 15 0.70 1.00 1.00 1.00 0.70 58.33 41 30 0.552 0.195 0.459 2.348 Non-Liquefiable
25.00 Sand 50 23.56 508.18 262.93 12 0.70 1.00 1.00 1.00 0.68 58.33 40 30 0.544 0.191 0.459 2.397 Non-Liquefiable
26.00 Sand 50 23.56 531.74 276.68 16 0.70 1.00 1.00 1.00 0.66 58.33 39 30 0.536 0.187 0.459 2.447 Non-Liquefiable
28.00 Sand 50 23.56 578.86 304.18 7 0.70 1.00 1.00 1.00 0.63 58.33 37 30 0.520 0.180 0.459 2.547 Non-Liquefiable
29.00 Sand 50 23.56 602.43 317.94 10 0.70 1.00 1.00 1.00 0.61 58.33 36 30 0.512 0.177 0.459 2.598 Non-Liquefiable
30.00 Sand 50 23.56 625.99 331.69 10 0.70 1.00 1.00 1.00 0.60 58.33 35 30 0.504 0.173 0.459 2.650 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-04
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S g 5 g , . ER £ s £ 3 =
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 3 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
° S g £ 5 g° H 3 S S gec 5 &< > 3 2
1.00 Sand 32 20.42 20.42 10.61 25 0.70 1.00 1.00 0.75 1.75 28.00 49 30 0.992 0.348 0.459 1.320 Non-Liquefiable
2.00 Sand 27 20.42 40.84 2122 28 0.70 1.00 1.00 0.75 1.52 23.63 36 30 0.985 0.345 0.459 1.330 Non-Liquefiable
3.00 Sand 13 18.85 59.69 30.26 36 0.70 1.00 1.00 0.75 1.40 11.38 16 21 0.977 0.351 0.233 0.666 Liquefiable
4.00 Clay 0 14.14 73.83 34.59 98 0.70 1.00 1.00 0.75 - 0.00 0 5 0.969 0.377 0.068 0.182 Liquefiable
5.00 Clay 0 14.14 87.97 38.92 99 0.70 1.00 1.00 0.85 - 0.00 0 5 0.962 0.396 0.068 0.173 Liquefiable
6.00 Clay 2 15.71 103.68 44.82 95 0.70 1.00 1.00 0.95 - 222 2 8 0.954 0.402 0.086 0.214 Liquefiable
8.00 Clay 0 14.14 131.95 53.47 97 0.70 1.00 1.00 0.95 - 0.00 0 5 0.939 0422 0.068 0.162 Liquefiable
10.00 Clay 5 18.06 168.08 69.98 64 0.70 1.00 1.00 1.00 - 5.83 6 11 0.907 0.396 0.124 0.312 Liquefiable
11.00 Sand 27 2042 188.50 80.59 25 0.70 1.00 1.00 1.00 1.07 31.50 34 30 0.880 0.375 0.459 1.224 Non-Liquefiable
12.00 Sand 17 18.85 207.35 89.63 28 0.70 1.00 1.00 1.00 1.04 19.83 21 26 0.854 0.359 0.297 0.828 Liquefiable
13.00 Sand 22 19.64 226.99 99.46 24 0.70 1.00 1.00 1.00 1.00 25.67 26 31 0.827 0.343 0.286 0.834 Liquefiable
14.00 Clay 6 18.85 245.84 108.50 69 0.70 1.00 1.00 1.00 - 7.00 7 13 0.800 0.330 0.136 0.413 Liquefiable
15.00 Sand 10 18.06 263.91 116.76 32 0.70 1.00 1.00 1.00 0.95 11.67 11 17 0.774 0318 0.178 0.560 Liquefiable
16.00 Sand 12 18.54 282.44 125.48 29 0.70 1.00 1.00 1.00 0.93 14.00 13 18 0.747 0.306 0.197 0.645 Liquefiable
17.00 Sand 22 19.64 302.08 13531 19 0.70 1.00 1.00 1.00 0.90 25.67 23 27 0.720 0.293 0.329 1.123 Non-Liquefiable
18.00 Sand 26 2042 322.50 145.92 15 0.70 1.00 1.00 1.00 0.88 30.33 27 30 0.693 0.279 0.428 1.536 Non-Liquefiable
19.00 Sand 24 19.64 342.13 155.74 17 0.70 1.00 1.00 1.00 0.85 28.00 24 28 0.667 0.267 0.337 1.263 Non-Liquefiable
20.00 Clay 42 21.99 364.13 167.93 98 0.70 1.00 1.00 1.00 - 49.00 49 30 0.640 0.253 0.459 1.816 Non-Liquefiable
21.00 Silt 50 21.99 386.12 180.11 67 0.70 1.00 1.00 1.00 - 58.33 58 30 0.613 0.239 0.459 1.917 Non-Liquefiable
22.00 Silt 50 21.99 408.11 192.29 65 0.70 1.00 1.00 1.00 - 58.33 58 30 0.587 0.227 0.459 2.025 Non-Liquefiable
23.00 Silt 50 21.99 430.10 204.47 62 0.70 1.00 1.00 1.00 - 58.33 58 30 0.560 0.214 0.459 2.140 Non-Liquefiable
24.00 Silt 50 21.99 452.10 216.66 59 0.70 1.00 1.00 1.00 - 58.33 58 30 0.552 0.210 0.459 2.188 Non-Liquefiable
25.00 Silt 50 21.99 474.09 228.84 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.544 0.205 0.459 2237 Non-Liquefiable
26.00 Silt 50 21.99 496.08 241.02 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.536 0.201 0.459 2.285 Non-Liquefiable
27.00 Silt 50 21.99 518.07 253.20 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.528 0.197 0.459 2333 Non-Liquefiable
28.00 Silt 50 21.99 540.06 265.38 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.520 0.193 0.459 2.382 Non-Liquefiable
30.00 Silt 50 21.99 584.05 289.75 60 0.70 1.00 1.00 1.00 - 58.33 58 30 0.504 0.185 0.459 2.481 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-05
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S g 5 g , . ER £ s £ 3 =
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 E 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
g |- & £ |2 2° | 2 : O R - Rt - R IR - S £
1.00 Clay 0 14.14 14.14 433 96 0.70 1.00 1.00 0.75 - 0.00 0 5 0.992 0.590 0.068 0.116 Liquefiable
2.00 Clay 2 15.71 29.85 10.23 98 0.70 1.00 1.00 0.75 - 1.75 2 7 0.985 0.523 0.082 0.157 Liquefiable
4.00 Sand 16 18.85 67.55 2831 47 0.70 1.00 1.00 0.75 1.42 14.00 20 26 0.969 0.421 0.292 0.693 Liquefiable
5.00 Clay 0 14.14 81.69 32.64 98 0.70 1.00 1.00 0.85 - 0.00 0 5 0.962 0.438 0.068 0.156 Liquefiable
6.00 Clay 0 14.14 95.82 36.96 97 0.70 1.00 1.00 0.95 - 0.00 0 5 0.954 0.450 0.068 0.152 Liquefiable
8.00 Clay 0 14.14 124.10 45.62 99 0.70 1.00 1.00 0.95 - 0.00 0 5 0.939 0.465 0.068 0.147 Liquefiable
9.00 Silt 0 14.14 138.24 49.95 99 0.70 1.00 1.00 0.95 - 0.00 0 5 0.931 0.469 0.068 0.146 Liquefiable
10.00 Clay 2 15.71 153.94 55.84 98 0.70 1.00 1.00 1.00 - 2.33 2 8 0.907 0.455 0.087 0.191 Liquefiable
12.00 Silt 3 16.49 186.93 69.21 97 0.70 1.00 1.00 1.00 - 3.50 4 9 0.854 0.420 0.098 0.234 Liquefiable
13.00 Silt 2 15.71 202.64 75.11 98 0.70 1.00 1.00 1.00 - 2.33 2 8 0.827 0.406 0.087 0.214 Liquefiable
14.00 Silt 7 19.64 22228 84.94 84 0.70 1.00 1.00 1.00 - 8.17 8 14 0.800 0.381 0.148 0.389 Liquefiable
15.00 Silt 5 18.06 240.34 93.19 39 0.70 1.00 1.00 1.00 - 5.83 6 11 0.774 0.363 0.123 0.340 Liquefiable
16.00 Sand 5 16.49 256.84 99.88 46 0.70 1.00 1.00 1.00 1.00 5.83 6 11 0.747 0.350 0.124 0.355 Liquefiable
17.00 Sand 20 18.85 275.69 108.92 45 0.70 1.00 1.00 1.00 0.97 2333 23 28 0.720 0.332 0.352 1.060 Non-Liquefiable
18.00 Sand 32 20.42 296.11 119.53 29 0.70 1.00 1.00 1.00 0.94 37.33 35 30 0.693 0.313 0.459 1.467 Non-Liquefiable
19.00 Silt 50 21.99 318.10 131.71 68 0.70 1.00 1.00 1.00 - 58.33 58 30 0.667 0.293 0.459 1.566 Non-Liquefiable
20.00 Silt 50 21.99 340.09 143.89 62 0.70 1.00 1.00 1.00 - 58.33 58 30 0.640 0.275 0.459 1.666 Non-Liquefiable
21.00 Silt 50 21.99 362.08 156.07 57 0.70 1.00 1.00 1.00 - 58.33 58 30 0.613 0.259 0.459 1.772 Non-Liquefiable
22.00 Silt 50 21.99 384.08 168.26 58 0.70 1.00 1.00 1.00 - 58.33 58 30 0.587 0.244 0.459 1.883 Non-Liquefiable
23.00 Silt 50 21.99 406.07 180.44 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.560 0.229 0.459 2.001 Non-Liquefiable
24.00 Silt 50 21.99 428.06 192.62 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.552 0.223 0.459 2.055 Non-Liquefiable
25.00 Silt 50 21.99 450.05 204.80 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.544 0.218 0.459 2.109 Non-Liquefiable
26.00 Silt 50 21.99 472.05 216.99 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.536 0.212 0.459 2.162 Non-Liquefiable
27.00 Silt 50 21.99 494.04 229.17 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.528 0.207 0.459 2215 Non-Liquefiable
28.00 Silt 50 21.99 516.03 24135 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.520 0.202 0.459 2267 Non-Liquefiable
29.00 Silt 50 21.99 538.02 253.53 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.512 0.198 0.459 2.320 Non-Liquefiable
30.00 Silt 50 21.99 560.01 265.71 56 0.70 1.00 1.00 1.00 - 58.33 58 30 0.504 0.193 0.459 2373 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-06
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S g 5 g , . ER £ s £ 3 =
= = z SE | BEE | gEEE| ¢ Es | 56 5o | 2§ | 32 | 225|252 | £33 iz ;€ 3 Z
5 E 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
g |- & £ |2 2° | 2 : O R - Rt - R IR - S £
1.00 Sand 2 14.92 14.92 5.11 36 0.70 1.00 1.00 0.75 2.00 1.75 3 9 0.992 0.527 0.099 0.187 Liquefiable
2.00 Sand 3 15.71 30.63 11.01 32 0.70 1.00 1.00 0.75 1.74 2.63 5 10 0.985 0.499 0.109 0.218 Liquefiable
3.00 Sand 5 16.49 47.13 17.70 29 0.70 1.00 1.00 0.75 1.58 438 7 12 0.977 0474 0.132 0.280 Liquefiable
4.00 Sand 3 15.71 62.83 23.59 30 0.70 1.00 1.00 0.75 1.48 2.63 4 9 0.969 0.470 0.101 0.215 Liquefiable
5.00 Sand 12 18.54 81.37 32.32 25 0.70 1.00 1.00 0.85 1.38 11.90 16 21 0.962 0.441 0.234 0.530 Liquefiable
6.00 Sand 32 20.42 101.79 42.93 9 0.70 1.00 1.00 0.95 1.28 35.47 46 30 0.954 0.412 0.459 1.114 Non-Liquefiable
7.00 Clay 6 18.85 120.64 51.97 87 0.70 1.00 1.00 0.95 - 6.65 7 12 0.946 0.400 0.132 0.330 Liquefiable
9.00 Clay 0 14.14 148.92 60.63 99 0.70 1.00 1.00 0.95 - 0.00 0 5 0.931 0.416 0.068 0.164 Liquefiable
11.00 Clay 2 15.71 180.34 72.43 95 0.70 1.00 1.00 1.00 - 233 2 8 0.880 0.399 0.087 0.218 Liquefiable
12.00 Clay 2 15.71 196.04 78.32 93 0.70 1.00 1.00 1.00 - 2.33 2 8 0.854 0.389 0.087 0.224 Liquefiable
13.00 Clay 3 16.49 212.54 85.01 95 0.70 1.00 1.00 1.00 - 3.50 4 9 0.827 0.376 0.098 0.261 Liquefiable
15.00 Clay 6 18.85 250.24 103.09 92 0.70 1.00 1.00 1.00 - 7.00 7 13 0.774 0.342 0.135 0.396 Liquefiable
16.00 Sand 13 18.85 269.09 112.13 25 0.70 1.00 1.00 1.00 0.96 15.17 15 20 0.747 0.326 0.213 0.652 Liquefiable
17.00 Sand 50 23.56 292.65 125.88 12 0.70 1.00 1.00 1.00 0.92 58.33 54 30 0.720 0.305 0.459 1.506 Non-Liquefiable
18.00 Sand 50 23.56 316.22 139.64 9 0.70 1.00 1.00 1.00 0.89 58.33 52 30 0.693 0.286 0.459 1.605 Non-Liquefiable
19.00 Sand 27 2042 336.64 150.25 17 0.70 1.00 1.00 1.00 0.87 31.50 27 31 0.667 0.272 0.356 1.309 Non-Liquefiable
20.00 Sand 6 16.49 353.13 156.93 22 0.70 1.00 1.00 1.00 0.85 7.00 6 11 0.640 0.262 0.116 0.443 Liquefiable
21.00 Silt 22 20.42 373.55 167.54 61 0.70 1.00 1.00 1.00 - 25.67 26 31 0.613 0.249 0.369 1.483 Non-Liquefiable
22.00 Silt 11 20.42 393.97 178.15 66 0.70 1.00 1.00 1.00 - 12.83 13 18 0.587 0.236 0.199 0.842 Liquefiable
23.00 Silt 16 20.42 414.39 188.76 59 0.70 1.00 1.00 1.00 - 18.67 19 24 0.560 0.224 0.271 1.213 Non-Liquefiable
24.00 Silt 50 21.99 436.39 200.95 68 0.70 1.00 1.00 1.00 - 58.33 58 30 0.552 0.218 0.459 2.103 Non-Liquefiable
25.00 Silt 50 21.99 458.38 213.13 71 0.70 1.00 1.00 1.00 - 58.33 58 30 0.544 0.213 0.459 2.155 Non-Liquefiable
26.00 Silt 50 21.99 480.37 22531 94 0.70 1.00 1.00 1.00 - 58.33 58 30 0.536 0.208 0.459 2.206 Non-Liquefiable
27.00 Silt 50 21.99 502.36 237.49 83 0.70 1.00 1.00 1.00 - 58.33 58 30 0.528 0.203 0.459 2257 Non-Liquefiable
28.00 Silt 50 21.99 52435 249.67 69 0.70 1.00 1.00 1.00 - 58.33 58 30 0.520 0.199 0.459 2.308 Non-Liquefiable
29.00 Silt 50 21.99 546.35 261.86 69 0.70 1.00 1.00 1.00 - 58.33 58 30 0.512 0.194 0.459 2.360 Non-Liquefiable
30.00 Silt 50 21.99 568.34 274.04 69 0.70 1.00 1.00 1.00 - 58.33 58 30 0.504 0.190 0.459 2412 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-07
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
2 = 5 S é‘ 5 = -g o z : E s 2 5 s g = % g _ =
H S| 5 | gz | E3% |Efig| B | 3T | 23| i9 | 33| 3% | if |zii|ci3| Z& | <L | if | % :
2 5002 | BT | 3£ REEE s | D | B8 | f | B5 | SE | B |icE|FiE| sz | & | 23| s -
E s | ElE | 2% )¢ S N I - Skl I S N - S I
1.00 Sand 17 18.85 18.85 9.04 9 0.70 1.00 1.00 0.75 1.81 14.88 27 28 0.992 0.377 0.332 0.883 Liquefiable
2.00 Sand 18 18.85 37.70 18.08 8 0.70 1.00 1.00 0.75 1.57 15.75 25 25 0.985 0.374 0.285 0.763 Liquefiable
3.00 Sand 11 18.06 55.77 2634 11 0.70 1.00 1.00 0.75 1.45 9.63 14 16 0.977 0.377 0.168 0.446 Liquefiable
4.00 Sand 10 18.06 73.83 34.59 15 0.70 1.00 1.00 0.75 1.36 8.75 12 15 0.969 0.377 0.164 0.435 Liquefiable
5.00 Sand 34 20.42 9425 4520 17 0.70 1.00 1.00 0.85 1.27 33.72 43 30 0.962 0.365 0.459 1.257 Non-Liquefiable
6.00 Clay 6 18.85 113.10 54.24 60 0.70 1.00 1.00 0.95 - 6.65 7 12 0.954 0.362 0.133 0.366 Liquefiable
7.00 Clay 7 19.64 132.74 64.07 68 0.70 1.00 1.00 0.95 - 7.76 8 13 0.946 0.357 0.144 0.405 Liquefiable
8.00 Clay 2 15.71 148.45 69.97 87 0.70 1.00 1.00 0.95 - 222 2 8 0.939 0.363 0.086 0.238 Liquefiable
10.00 Clay 0 14.14 176.72 78.62 77 0.70 1.00 1.00 1.00 - 0.00 0 6 0.907 0.371 0.069 0.186 Liquefiable
11.00 Sand 8 17.28 194.00 86.09 29 0.70 1.00 1.00 1.00 1.05 9.33 10 15 0.880 0.361 0.164 0.453 Liquefiable
12.00 Sand 35 2042 214.42 96.70 18 0.70 1.00 1.00 1.00 1.01 40.83 41 30 0.854 0.344 0.459 1.332 Non-Liquefiable
13.00 Sand 15 18.85 233.27 105.74 25 0.70 1.00 1.00 1.00 0.98 17.50 17 22 0.827 0.332 0.244 0.734 Liquefiable
14.00 Sand 41 22.78 256.05 118.71 20 0.70 1.00 1.00 1.00 0.94 47.83 45 30 0.800 0314 0.459 1.460 Non-Liquefiable
15.00 Sand 45 22.78 278.83 131.68 16 0.70 1.00 1.00 1.00 0.91 52.50 48 30 0.774 0.298 0.459 1.539 Non-Liquefiable
16.00 Sand 24 19.64 298.46 141.50 37 0.70 1.00 1.00 1.00 0.89 28.00 25 30 0.747 0.287 0.834 2.908 Non-Liquefiable
17.00 Sand 27 2042 318.89 152.12 19 0.70 1.00 1.00 1.00 0.86 31.50 27 31 0.720 0.275 0.381 1.388 Non-Liquefiable
18.00 Sand 50 23.56 342.45 165.87 15 0.70 1.00 1.00 1.00 0.83 58.33 49 30 0.693 0.261 0.459 1.761 Non-Liquefiable
19.00 Sand 50 23.56 366.01 179.62 18 0.70 1.00 1.00 1.00 0.81 58.33 47 30 0.667 0.247 0.459 1.856 Non-Liquefiable
20.00 Sand 50 23.56 389.57 193.37 14 0.70 1.00 1.00 1.00 0.78 58.33 46 30 0.640 0.235 0.459 1.955 Non-Liquefiable
22.00 Sand 50 23.56 436.70 220.88 7 0.70 1.00 1.00 1.00 0.74 58.33 43 30 0.587 0.211 0.459 2.174 Non-Liquefiable
23.00 Sand 50 23.56 460.26 234.63 9 0.70 1.00 1.00 1.00 0.72 58.33 42 30 0.560 0.200 0.459 2.295 Non-Liquefiable
24.00 Sand 50 23.56 483.83 248.39 9 0.70 1.00 1.00 1.00 0.70 58.33 41 30 0.552 0.196 0.459 2.344 Non-Liquefiable
25.00 Sand 50 23.56 507.39 262.14 9 0.70 1.00 1.00 1.00 0.68 58.33 40 30 0.544 0.192 0.459 2.394 Non-Liquefiable
26.00 Sand 50 23.56 530.95 275.89 9 0.70 1.00 1.00 1.00 0.66 58.33 39 30 0.536 0.188 0.459 2.444 Non-Liquefiable
27.00 Sand 50 23.56 554.52 289.65 9 0.70 1.00 1.00 1.00 0.65 58.33 38 30 0.528 0.184 0.459 2.494 Non-Liquefiable
28.00 Sand 50 23.56 578.08 303.40 9 0.70 1.00 1.00 1.00 0.63 58.33 37 30 0.520 0.180 0.459 2.544 Non-Liquefiable
30.00 Sand 50 23.56 625.20 330.90 9 0.70 1.00 1.00 1.00 0.60 58.33 35 30 0.504 0.173 0.459 2.647 Non-Liquefiable
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Liquefaction Analysis
Project : Soil Investigation Work for the Matarbari Ultra Super Critical Coal-Fired Power Plant Project (Phase-2) Borehole No: BH-08
Client: SGS Bangladesh Ltd./TEPSCO Observed Ground Water Table (m): -
Location: Matarbari, Maheshkhali, Cox’s Bazar Design Ground Water Table (m): 0.00
Seismic Zone: 3 Unit Weight of Water (kN/m°) 9.81
Peak ground acceleration (m/s’) 028 g
E] = 5 < g 5 g . ER £ z £ 3 o
z & z Se | zE | ETeE| 2 S5 | & | S¢ | 5E | 28 | 32 | 225|252 33 £ ie Z g
5 3 5 =% | $3% 2378 o 57 | 23 57 | 28 | 53 52 | 325 |cieo | %2 &8 22 % 5
] & ) g s&° | HB3ET 2 £ s = = &5 5 02 | 523 58 3 = £ B
° S g £ 5 g° H 3 S S gec 5 &< > 3 2
1.00 Sand 13 18.85 18.85 9.04 10 0.70 1.00 1.00 0.75 1.81 11.38 21 22 0.992 0.377 0.236 0.627 Liquefiable
2.00 Sand 5 16.49 35.34 15.72 2 0.70 1.00 1.00 0.75 1.62 438 7 7 0.985 0.403 0.081 0.200 Liquefiable
3.00 Sand 1 14.14 49.48 20.05 26 0.70 1.00 1.00 0.75 1.54 0.88 1 6 0.977 0.439 0.076 0.173 Liquefiable
4.00 Sand 19 18.85 68.33 29.09 12 0.70 1.00 1.00 0.75 1.41 16.63 24 26 0.969 0414 0.293 0.706 Liquefiable
5.00 Clay 2 15.71 84.04 34.99 87 0.70 1.00 1.00 0.85 - 1.98 2 8 0.962 0.420 0.084 0.200 Liquefiable
6.00 Clay 8 20.42 104.46 45.60 69 0.70 1.00 1.00 0.95 - 8.87 9 14 0.954 0.398 0.156 0.393 Liquefiable
7.00 Clay 4 17.28 121.74 53.07 85 0.70 1.00 1.00 0.95 - 443 4 10 0.946 0.395 0.108 0.274 Liquefiable
8.00 Sand 25 19.64 141.38 62.90 42 0.70 1.00 1.00 0.95 1.16 27.71 32 30 0.939 0.384 0.459 1.195 Non-Liquefiable
9.00 Clay 3 16.49 157.87 69.58 62 0.70 1.00 1.00 0.95 - 3.33 3 9 0.931 0.385 0.098 0.254 Liquefiable
10.00 Sand 29 20.42 178.29 80.19 36 0.70 1.00 1.00 1.00 1.08 33.83 36 30 0.907 0.367 0.459 1.250 Non-Liquefiable
11.00 Sand 22 19.64 197.93 90.02 38 0.70 1.00 1.00 1.00 1.04 25.67 27 32 0.880 0.352 0421 1.195 Non-Liquefiable
12.00 Sand 24 19.64 217.56 99.84 32 0.70 1.00 1.00 1.00 1.00 28.00 28 33 0.854 0.339 0.484 1.429 Non-Liquefiable
13.00 Sand 31 20.42 237.99 110.46 25 0.70 1.00 1.00 1.00 0.97 36.17 35 30 0.827 0.324 0.459 1415 Non-Liquefiable
14.00 Sand 23 19.64 257.62 120.28 35 0.70 1.00 1.00 1.00 0.94 26.83 25 31 0.800 0.312 0.281 0.902 Liquefiable
15.00 Sand 37 21.99 279.61 132.46 39 0.70 1.00 1.00 1.00 0.91 43.17 39 30 0.774 0.297 0.459 1.544 Non-Liquefiable
16.00 Sand 32 2042 300.04 143.08 47 0.70 1.00 1.00 1.00 0.88 37.33 33 30 0.747 0.285 0.459 1.610 Non-Liquefiable
17.00 Sand 33 20.42 320.46 153.69 36 0.70 1.00 1.00 1.00 0.86 38.50 33 30 0.720 0.273 0.459 1.679 Non-Liquefiable
18.00 Sand 50 23.56 344.02 167.44 15 0.70 1.00 1.00 1.00 0.83 58.33 48 30 0.693 0.259 0.459 1.769 Non-Liquefiable
19.00 Sand 50 23.56 367.58 181.19 13 0.70 1.00 1.00 1.00 0.80 58.33 47 30 0.667 0.246 0.459 1.864 Non-Liquefiable
20.00 Sand 50 23.56 391.15 194.95 9 0.70 1.00 1.00 1.00 0.78 58.33 45 30 0.640 0.234 0.459 1.963 Non-Liquefiable
21.00 Sand 50 23.56 414.71 208.70 10 0.70 1.00 1.00 1.00 0.76 58.33 44 30 0.613 0.222 0.459 2.068 Non-Liquefiable
22.00 Sand 50 23.56 438.27 22245 12 0.70 1.00 1.00 1.00 0.73 58.33 43 30 0.587 0.210 0.459 2.181 Non-Liquefiable
25.00 Sand 50 23.56 508.96 263.71 12 0.70 1.00 1.00 1.00 0.68 58.33 40 30 0.544 0.191 0.459 2.401 Non-Liquefiable
26.00 Sand 50 23.56 532.52 277.46 12 0.70 1.00 1.00 1.00 0.66 58.33 39 30 0.536 0.187 0.459 2.450 Non-Liquefiable
27.00 Sand 50 23.56 556.09 291.22 12 0.70 1.00 1.00 1.00 0.64 58.33 38 30 0.528 0.183 0.459 2.500 Non-Liquefiable
28.00 Sand 50 23.56 579.65 304.97 12 0.70 1.00 1.00 1.00 0.63 58.33 37 30 0.520 0.180 0.459 2.550 Non-Liquefiable
30.00 Sand 50 23.56 626.78 33248 12 0.70 1.00 1.00 1.00 0.60 58.33 35 30 0.504 0.173 0.459 2.653 Non-Liquefiable
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