
24) LD2-13-2 
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   Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Standard: ASTM

HP-1 D-4 D-5 D-2 + D-3 D-2 + D-3+HP-1(10%) D-2 + D-3+HP-1(20%) D-3 + SPT-11

4.00m 12.00m 18.00m 6.50m 4.00m 4.00m 9.00m

~4.85m ~12.80m ~18.80m ~9.90m ~9.90m ~9.90m ~12.80m

Natural Water Content                           % 36.8 36.9 41.6 - - - -

Specific Gravity                     2.74 2.74 2.71 2.67 2.67 2.68 2.69

Wet Density                                 Mg/m
3 1.86 1.90 1.77 - - - -

Dry Density                                  Mg/m
3 1.36 1.39 1.25 - - - -

1.02 0.98 1.17 - - - -

Degree of Saturation                             % 99 100 97 - - - -

% 37 40 29 - *
7

- *
7

- *
7

- *
7

% 20 24 22 - *
7

- *
7

- *
7

- *
7

% 17 16 7 - *
7

- *
7

- *
7

- *
7

% 0 0 0 0 0 0 0

% 27 2 27 80 80 80 68

% 34 59 45

% 39 39 28

mm 0.425 0.850 2.00 4.75 4.75 4.75 4.75

mm 0.022 0.014 0.041 0.29 0.29 0.30 0.17

mm - - - - - - -

 Clay with 

Sand

 Clay with 

Sand

 Silty Clay with 

Sand
Silty  Sand Silty  Sand Silty  Sand Silty  Sand

CL CL CL-ML - - - -

( 
0 

) - - - - - - -

- - - - - - -

- - - - - - -

( 
0 

) - - - 39 37 40 36

- - - 0 0 0 0

- - - CD*
6

CD*
6

CD*
6

CD*
6

kPa - - - *
3 - - - -

- - 0.19 *
3 - - - -

- - 1600-3200 - - - -

- - 0.030 *
3 - - - -

- - - 1.73    1.84 *
5 1.87 1.90 1.84

- - - 12.3     10.8 *
5 12.0 11.6 12.8

- - 58.3 - - - -

- - 2.62 - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*
2
  : In terms of effective stress *

3
  : Specimen tested has higher density and lower water content(more sand content)

*
4
 : By using 2.5 kg Rammer *

5
 : By using 4.5 kg Rammer *

6
 : Specimens are prepared at 90% of Maximum dry density

*
7
 : Unable to test because sample contains lot of sand Checked by : A. B. Tan

  Kiso-Jiban Consultants Co., Ltd.

TABLE          SUMMARY OF SOIL TEST

Borehole No.

Sample No.

Natural Void Ratio

Disturbed

20 20 20 32

Condition of Sample

Sample Depth

Plasticity Index,

Undisturbed

Plastic Limit,

A
tt

er
b

er
g

 L
im

it
s

Liquid Limit,

Visual soil description

LD2-13-2

Clay & Colloid,

Max. diameter,

Diam. at 60%

Diam. at 10%

G
ra

in
 S

iz
e 

A
n

al
y

si
s

Gravel,

Sand,

Silt,

Unified soil classification

T
ri

ax
ia

l 
co

m
p

re
ss

io
n

 t
es

t

Angle of Internal 

Friction

Condition of drainage

Cohesion Intercept, kPa

Condition of drainage

Angle of Internal 

Friction *
2

Cohesion Intercept, kPa *
2

Optimum Moisture Content , % 

Unconfined Compression Strength (kPa)

Strain at failure (%)

C
o

n
so

li
d

at
io

n
 T

es
t

Preconsolidation 

Pressure,

Compression Index(Average)

Pressure Range for Compression 

Index(kPa)

Swell index

C
o

m
p

a
c
ti
o

n
 

T
e

s
t 
*4 Maximum Dry Density, Mg/m

3 
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Project : Standard: ASTM

SPT-4 SPT-5R SPT-6R D-3(Top) D-3(Bot) SPT-7

5.00m 7.00m 8.00m 9.00m 9.60m 10.00m

~5.45m ~7.45m ~8.45m ~9.60m ~9.90m ~10.45m

% - - - *³ *³ -

% - - - *³ *³ -

% - - - *³ *³ -

% 0 0 0 0 0 0

% 87 87 82 96 77 62

%

%

mm 4.75 4.75 4.8 4.75 4.75 2.00

mm 0.25 0.30 0.24 0.36 0.16 0.14

mm - - - 0.157 - -

Silty Sand Silty Sand Silty Sand Sand Silty Sand Silty Sand

- - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

4

Unified soil classification

Silty Sand

Sample Depth

Clay & Colloid,

G
ra

in
S

iz
e

A
n

al
y

si
s

Silt,

Plastic Limit,

Sand,

Condition of Sample

D-1

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No.

D-2

LD2-13-2

Sample No.

Silty Sand

0

Diam. at 60%

Diam. at 10%

A
tt

er
b

er
g

L
im

it
s

Max. diameter,

Visual soil description

Plasticity Index,

Liquid Limit,

Gravel,

4.75 2.00

22 6

0.1080

6.50m6.00m

~6.50m

*³

-

0.260.25

94

*³

*³ *³

*³

-

-

13

0

78

~7.00m

*³

Disturbed

382313 18
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Project : Standard: ASTM

SPT-8 SPT-13 D-5 SPT-14

11.00m 17.00m 18.00m 19.00m

~11.45m ~17.45m ~18.45m ~19.45m

% - - 27 -

% - - 18 -

% - - 9 -

% 0 0 - 0

% 66 63 - 53

%

%

mm 4.75 2.00 - 9.50

mm 0.13 0.10 - 0.10

mm - - - -

Silty Sand Silty Sand Clay with Sand Silty Sand

- - CL -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

Unified soil classification CL -

Disturbed

Diam. at 10% - -

Visual soil description Clay with Sand Silty Sand

Clay & Colloid,

Max. diameter, 9.50 4.75

Diam. at 60% - 0.22

26 37 - 47

G
ra

in
S

iz
e

A
n

al
y

si
s

Gravel, 0 0

Sand, 32 74

Silt,

34 68

A
tt

er
b

er
g

L
im

it
s

Liquid Limit, 32 -

Plastic Limit, 20 -

Plasticity Index, 12 -

Sample Depth
12.00m 16.00m

~12.80m ~16.45m

Condition of Sample

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No. LD2-13-2

Sample No. D-4 SPT-12
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 20.11.14

Tested By : Checked By : A. B. Tan

Sample No.  :

Remarks  : Tested on material at natural state

Test No. Wn LL = 37%

1 36.01

2 36.33

3 36.98

4 37.55

5 38.76

6 39.86

 Liquid Limits % 37

 Plastic Limits % 20

 Plasticity Index 17

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 40%

1 39.01

2 39.74

3 40.46

4 41.35

5 42.17

6 43.36

 Liquid Limits % 40

 Plastic Limits % 24

 Plasticity Index 16

Liquid Limits Test

Liquid Limits Test

LD2-13-2  D-4 12.00-12.80m

14

28

38

38

22

Blows

10

11

15

34

Blows

23

30

ATTERBERG LIMITS DETERMINATION

LD2-13-2  HP-1 4.00-4.85mDepth :

ASTM D4318-10

Vasantha 

19

34.00

36.00

38.00

40.00

42.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

38.00

40.00

42.00

44.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 23.10.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 29%

1 27.80

2 28.56

3 29.07

4 29.52

5 30.79

6 31.52

 Liquid Limits % 29

 Plastic Limits % 22

 Plasticity Index 7

Liquid Limits Test

24

36

20

9

13

29

Blows

ATTERBERG LIMITS DETERMINATION

LD2-13-2    D-5 18.00-18.80m

ASTM D4318-10

Vasantha 

26.00

28.00

30.00

32.00

34.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2 HP-1 Depth : 4.00-4.85m (     ) Specific Gravity : 2.74

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.1 78.5 72.7

Dia., mm 0.041 0.029 0.019 0.011 0.0080 0.0058 0.0029 0.0012

% Passing 67.2 62.9 58.5 50.8 46.1 40.3 33.6 25.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

Sample No. Sample No.

Depth Depth

0.0 %

0.0 %

0.0 %

27.3 %

34.3 %

38.4 %

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

72.7 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur20.11.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

SILT 

LD2-13-2 HP-1 
 4.00-4.85m

 LD2-13-2 HP-1 

 4.00-4.85m  

0.425 mm  

0.022 mm 

0.0020 mm

 - mm

 -

 -

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature

S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

CLAY

0.075 4.750.425
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 %

Grain Diameter,  mm

Kiso-Jiban Consultants Co., Ltd.
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2 D-4 Depth : 12.00-12.80m (     ) Specific Gravity : 2.74

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 98.7 98.1

Dia., mm 0.037 0.027 0.018 0.011 0.0081 0.0058 0.0029 0.0012

% Passing 96.0 85.5 69.1 52.8 45.1 40.3 35.5 29.8 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.014 mm

0.1 % 0.0013 mm

1.8 % - mm

59.1 % -

39.0 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

98.1 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur20.11.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

12.00-12.80m12.00-12.80m

LD2-13-2 D-4 LD2-13-2 D-4

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature

S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

CLAY

0.075 4.750.425

0
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Kiso-Jiban Consultants Co., Ltd.
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2 D-5 Depth : 18.00-18.80m (     ) Specific Gravity : 2.71

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 84.9 72.8

Dia., mm 0.043 0.031 0.020 0.012 0.0085 0.0060 0.0031 0.0009

% Passing 60.8 51.8 44.9 33.9 30.9 28.9 24.9 18.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.041 mm

0.1 % 0.0073 mm

27.1 % - mm

45.2 % -

27.5 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

72.8 %

CLAY

0.075 4.750.425

S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature

18.00-18.80m

LD2-13-2 D-5 LD2-13-2 D-5

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

18.00-18.80m

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur25.10.14 A. B. Tan
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2  D-2 + D-3 Depth : 6.50-9.90m (     ) Specific Gravity : 2.67

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.5 87.5 49.2 25.0 19.9

Dia., mm

% Passing 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.0 % 0.29 mm

12.5 % 0.13 mm

67.6 % - mm

-

-

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.5 %

19.9 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

Motiur03.01.15

0.005

CLAY

75um Sieve Passing

Dia. at 10%

S27-14

A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

SAND

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature
19.9 %

6.50-9.90m 6.50-9.90m

LD2-13-2  D-2 + D-3

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

LD2-13-2  D-2 + D-3

FINE MEDIUM          COARSE        COARSE

    GRAVEL

4.750.425
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2  D-2+D-3+HP-1(10%) Depth : 4.00-9.90m (     ) Specific Gravity : 2.67

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 86.2 48.4 25.5 20.2

Dia., mm

% Passing 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.0 % 0.29 mm

13.8 % 0.13 mm

66.0 % - mm

-

-

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.4 %

20.2 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

Motiur03.01.15

0.005

CLAY

75um Sieve Passing

Dia. at 10%

S27-14

A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

SAND

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature
20.2 %

4.00-9.90m 4.00-9.90m

LD2-13-2  D-2+D-3+HP-1(10%)

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

LD2-13-2  D-2+D-3+HP-1(10%)

FINE MEDIUM          COARSE        COARSE

    GRAVEL

4.750.425
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2 D-2+D-3+HP-1(20%) Depth : 4.00-9.90m (     ) Specific Gravity : 2.68

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.5 86.8 45.9 23.3 19.9

Dia., mm

% Passing 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.30 mm

13.2 % 0.14 mm

66.9 % - mm

-

-

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.5 %

19.9 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

Motiur03.01.15

0.005

CLAY

75um Sieve Passing

Dia. at 10%

S27-14

A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

SAND

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature
19.9 %

4.00-9.90m 4.00-9.90m

LD2-13-2 D-2+D-3+HP-1(20%)

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

LD2-13-2 D-2+D-3+HP-1(20%)

FINE MEDIUM          COARSE        COARSE

    GRAVEL
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-2 D-3+SPT-11 Depth : 9.00-12.80m (     ) Specific Gravity : 2.69

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 94.0 73.8 40.9 32.5

Dia., mm

% Passing 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.17 mm

6.0 % - mm

61.5 % - mm

-

-

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.6 %

32.5 %

S27-14

A. B. Tan

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

Motiur

Dia. at 10%

9.00-12.80m

03.01.15

Max. Diameter

Dia. at 60%

Dia. at 30%

Coeff. of Uniformity

Coeff. of Curvature
32.5 %

9.00-12.80m

0.005

CLAY
SAND

0.425

FINE

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

0.075 - 0.005 mm

Smaller than 0.005 mm
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S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

    GRAVEL

4.75

MEDIUM          COARSE        COARSE

0

10

20

30

40

50

60

70

80

90

100

0.001 0.010 0.100 1.000 10.000 100.000

P
e

rc
e

n
ta

g
e

 P
a

s
s

in
g

, 
 %

Grain Diameter,  mm

Kiso-Jiban Consultants Co., Ltd.

6-371

373



UNCONFINED  COMPRESSION  TEST

Project          : Project No. : S27-14

Standard       : ASTM D2166-06 Date of Testing :

Borehole No.: LD2-13-2 Depth            :18.00-18.80m Tested by          : Perera

Sample No.  : D-5 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 

Unconfined 

Compressive 

Strength

Height (Mg/m3) (kPa)

1 99.80 1.24 58.3 3270 2.62

0.0

After shearing (Spec. 1) After shearing (Spec. 2)    After shearing (Spec. 3)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain]

Preparatory Survey on Matarbari USC Coral-fired Power 

Project

N/A1.76

(%)

Shear 

Strength

(kPa)Diameter

41.650.00

Specimen

No.

Natural

Water

Content

(%)

Bulk

Density

(Mg/m3)

Size of Specimen (mm)

21.10.14

Corrected 

Initial Strain

29.2

Coefficient of 

Deformation

Strain at 

Failure

(%)E50 (kPa)

Condition

of

Sample

Undisturbed
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : LD2-13-2

Project No.: S27-14 Tested by : Lim Sample No.          : D-5

Soil Type : Silty Clay with Sand Checked by : A. B. Tan Depth of Sample    :18.00-18.80  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

D-5 18.00-18.80 0.911 - 0.20 (max) 0.19(average) 0.030 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project

Compression Index

Cc

Cc(max)=0.20

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

1.30

1.40

1.50

1.60

1 10 100 1000 10000

V
o

id
 r

a
ti
o

, 
e

Pressure, p (kPa)

Cc(ave)=0.19 
(p=1600 to 
3200kPa)

Cr=0.030 (p=12 to 200kPa)

e  =0.9110

6-373

375



Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : LD2-13-2

Project No.  : S27-14 Sample No.          : D-5

Date of testing  : 8-Oct-14 Tested by : Lim Depth of Sample  : 18.00-18.80  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  LD2-13-2 TESTING STANDARD : ASTM D2435-11 DATE : 8-Oct-14

SAMPLE NO. :  D-5 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  18.00-18.80  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.71

TESTER NO. :  16 DRY WEIGHT OF SPECIMEN :  58.270  grams SOLID HEIGHT OF SPECIMEN  : 9.420 mm

INITIAL MOISTURE CONTENT : 30.7 % BULK  DENSITY                 : 1.87 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 1.911 0.911

12.000 4.1 17.980 0.23 1.90E-04

12.000 17.959 1.906 0.906

13.000 7.9 17.920 0.44 3.39E-04

25.000 17.880 1.898 0.898

25.000 9.4 17.833 0.53 2.11E-04

50.000 17.786 1.888 0.888

50.000 13.1 17.721 0.74 1.48E-04

100.000 17.655 1.874 0.874

100.000 15.5 17.578 0.88 8.82E-05

200.000 17.500 1.858 0.858

200.000 22.8 17.386 1.31 6.56E-05

400.000 17.272 1.834 0.834

400.000 36.0 17.092 2.11 5.27E-05

800.000 16.912 1.795 0.795

800.000 44.0 16.692 2.64 3.29E-05

1600.000 16.472 1.749 0.749

1600.000 54.9 16.198 3.39 2.12E-05

3200.000 15.923 1.690 0.690

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 3.23 3.29E-07 2.84E-02 1.04E+01 0.5 0.132 6.13E-10

12.000

18.500 3.01 3.50E-07 3.03E-02 1.10E+01 0.9 0.109 1.17E-09

25.000

37.500 2.25 4.65E-07 4.01E-02 1.46E+01 1.1 0.113 9.61E-10

50.000

75.000 1.96 5.26E-07 4.54E-02 1.66E+01 1.2 0.091 7.63E-10

100.000

150.000 1.97 5.15E-07 4.45E-02 1.62E+01 1.8 0.115 4.46E-10

200.000

300.000 1.57 6.33E-07 5.47E-02 2.00E+01 2.2 0.095 4.07E-10

400.000

600.000 1.35 7.12E-07 6.15E-02 2.25E+01 3.7 0.104 3.68E-10

800.000

1200.000 1.22 7.53E-07 6.50E-02 2.37E+01 4.9 0.112 2.43E-10

1600.000

2400.000 1.55 5.55E-07 4.79E-02 1.75E+01 8.5 0.154 1.15E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 16.018 16.136 16.277 16.485

E 0.700 0.713 0.728 0.750

KISO-JIBAN CONSULTANTS CO., LTD.
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 29.11.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-2  Sample No.: D-2 + D-3  Depth : 6.50-9.90m

Specimen Condition : Undisturbed Test Method : ASTM D7181-11

Soil Description : Silty Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.56 1.56 1.56

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 570 600

B-value 0.96 0.95 0.96

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 557 586

Final PWP kPa 500 500 500

Volume Change, % 0.04 0.04 0.06

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -0.57 -0.77 -0.61

Strain at  (σ1-σ3)f (%) 12.95 4.93 6.39

Mode of Failure

1 2 3 4

φd = 39 Degree

cd = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test) = 1.56Mg/m

3

125 256 328

530 295 317

0.010 0.006 0.006

Shear Strength 

Parameters

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter

Compression 

Stage

Failure 

Conditions

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.:  D-2 + D-3  Soil Type: Silty Sand

Borehole No.: LD2-13-2  Depth : 6.50-9.90m
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : LD2-13-2  Soil Type: Silty Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. :  D-2 + D-3  Depth : 6.50-9.90m

Project No. : S27-14 39 deg

0 kPa
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-2  Depth : 6.50-9.90m

Sample No.:  D-2 + D-3  Soil Type: Silty Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 27.6 20 25.4 20 27.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 66.9 50 65.1 50 67.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 122.8 100 119.7 100 122.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 178.3 150 174.6 150 177.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 234.3 200 229.3 200 232.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 289.5 250 283.4 250 286.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 343.4 300 338.0 300 340.1

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 396.2 350 391.6 350 393.4

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 447.4 400 444.5 400 446.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 498.1 450 496.5 450 497.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 570 510 600

P.W.P (kPa) 500 528.9 500 557.0 500 586.5

Back Pressure (kPa)

B-value 0.96 0.95 0.96

400 400

0.95 0.89

500

450 450

B-check 

Step.10 450

500 500

0.92 0.83 0.87

B-check 

Step.11

0.96 0.93 0.94

0.76 0.80

350 350

B-check 

Step.7 300

0.92

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.87

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.34

20

0.25 0.18

B-check 

Step.1 20 20

B-check 

Step.3 100 100 100

0.46 0.39 0.44

B-check 

Step.4 150 150 150

0.57 0.49 0.54

B-check 

Step.5 200 200 200

0.69 0.59 0.64

B-check 

Step.6 250 250 250

0.79 0.67 0.73

Result of B-value Check 

0.26

0.30 0.35

Specimen 1 Specimen 4

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: LD2-13-2  Soil Type: Silty Sand

Sample No.:  D-2 + D-3  Depth : 6.50-9.90m

Specimen No.: 1

p' = 40 kPa

t100 = 1.9 min

Cv = 530 m
2
/year

mvi= 0.010 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 3.5 min

Cv = 295 m
2
/year

mvi= 0.006 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 3.2 min

Cv = 317 m
2
/year

mvi= 0.006 m
2
/MN
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 12.12.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-2   Sample No.:D-2 + D-3 + HP-1(10%)   Depth : 4.00-9.90m 

Specimen Condition : Undisturbed Test Method : BS1377 : Part 8 : 1990 Method 8

Soil Description : Silty Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.68 1.68 1.68

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 570 600

B-value 0.96 0.97 0.96

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 558 586

Final PWP kPa 500 500 500

Volume Change, % 0.04 0.12 0.09

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -0.71 -0.32 0.18

Strain at  (σ1-σ3)f (%) 13.03 7.16 13.32

Mode of Failure

1 2 3 4

φd = 37 Degree

cd = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test) = 1.68Mg/m

3

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter
399 409

0.010 0.018 0.009

598

Shear Strength 

Parameters

125 220 303

Compression 

Stage

Failure 

Conditions

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-2 + D-3 + HP-1(10%)   Soil Type: Silty Sand

Borehole No.: LD2-13-2   Depth : 4.00-9.90m 
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : #REF! Soil Type: Silty Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-2 + D-3 + HP-1(10%)   Depth : 4.00-9.90m 

Project No. : S27-14 37 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-2   Depth : 4.00-9.90m 

Sample No.: D-2 + D-3 + HP-1(10%)   Soil Type: Silty Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 27.5 20 27.6 20 27.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 65.5 50 66.6 50 66.4

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 119.9 100 121.2 100 121.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 175.8 150 177.7 150 175.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 231.5 200 233.2 200 230.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 286.0 250 288.1 250 285.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 340.0 300 342.0 300 339.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 393.4 350 395.0 350 392.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 445.7 400 447.1 400 446.1

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 497.4 450 498.3 450 497.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 570 510 600

P.W.P (kPa) 500 528.7 500 557.9 500 586.1

Back Pressure (kPa)

B-value

Specimen 4

Result of B-value Check 

0.26

0.33 0.33

Specimen 1

B-check 

Step.6 250 250 250

0.72 0.76 0.72

B-check 

Step.5 200 200 200

0.63 0.66 0.62

B-check 

Step.4 150 150 150

0.52 0.55 0.51

B-check 

Step.3 100 100 100

0.40 0.42 0.43

B-check 

Step.1 20 20

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.31

20

0.25 0.25

B-check 

Step.7 300

0.92

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.80

0.95 0.97 0.96

0.84 0.79

350 350

B-check 

Step.10 450

500 500

0.87 0.90 0.86

B-check 

Step.11

0.96 0.97 0.96

400 400

0.91 0.94

500

450 450

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Soil Type: Silty Sand

Sample No.: D-2 + D-3 + HP-1(10%)   Depth : 4.00-9.90m 

Specimen No.: 1

p' = 40 kPa

t100 = 1.7 min

Cv = 598 m
2
/year

mvi= 0.010 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 2.6 min

Cv = 399 m
2
/year

mvi= 0.018 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 2.5 min

Cv = 409 m
2
/year

mvi= 0.009 m
2
/MN

Borehole No.: LD2-13-2   
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 29.11.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-2   Sample No.:D-2 + D-3 + HP-1(20%) Depth : 4.00-9.90m 

Specimen Condition : Undisturbed Test Method : ASTM D7181-11

Soil Description : Silty Sand Ave. Diameter : 50.0mm Ave. Height : 99.8mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.71 1.71 1.71

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 570 600

B-value 0.96 0.97 0.98

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 558 588

Final PWP kPa 500 500 500

Volume Change, % 0.18 0.05 0.46

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -0.97 -0.51 -0.38

Strain at  (σ1-σ3)f (%) 4.67 4.59 5.09

Mode of Failure

1 2 3 4

φd = 40 Degree

cd = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test) = 1.71Mg/m

3

Compression 

Stage

Failure 

Conditions

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter
496 700

0.045 0.008 0.046

709

Shear Strength 

Parameters

159 272 339

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-2 + D-3 + HP-1(20%) Soil Type: Silty Sand

Borehole No.: LD2-13-2   Depth : 4.00-9.90m 
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : LD2-13-2   Soil Type: Silty Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-2 + D-3 + HP-1(20%)Depth : 4.00-9.90m 

Project No. : S27-14 40 deg

0 kPa
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-2   Depth : 4.00-9.90m 

Sample No.: D-2 + D-3 + HP-1(20%) Soil Type: Silty Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 30.3 20 31.0 20 30.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 69.5 50 69.0 50 69.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 122.3 100 122.6 100 120.4

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 177.3 150 176.8 150 174.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 232.7 200 231.2 200 228.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 287.5 250 285.7 250 284.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 341.2 300 339.5 300 341.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 394.3 350 393.2 350 395.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 446.6 400 445.9 400 447.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 497.9 450 497.4 450 498.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 570 510 600

P.W.P (kPa) 500 528.7 500 558.1 500 587.8

Back Pressure (kPa)

B-value

Specimen 4

Result of B-value Check 

0.34

0.38 0.38

Specimen 1

B-check 

Step.6 250 250 250

0.75 0.71 0.70

B-check 

Step.5 200 200 200

0.65 0.62 0.58

B-check 

Step.4 150 150 150

0.55 0.54 0.49

B-check 

Step.3 100 100 100

0.45 0.45 0.41

B-check 

Step.1 20 20

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.39

20

0.34 0.37

B-check 

Step.7 300

0.95

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.82

0.96 0.95 0.97

0.79 0.82

350 350

B-check 

Step.10 450

500 500

0.89 0.86 0.90

B-check 

Step.11

0.96 0.97 0.98

400 400

0.93 0.92

500

450 450

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -

0.00

0.20

0.40

0.60

0.80

1.00

0 200 400 600 800 1000

B
-v

al
u

e

Cell Pressure (kPa)

Specimen No.1

Specimen No.2

Specimen No.3

Specimen No.4

Kiso-Jiban Consultants Co., Ltd. 6-389

391



Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: LD2-13-2   Soil Type: Silty Sand

Sample No.: D-2 + D-3 + HP-1(20%) Depth : 4.00-9.90m 

Specimen No.: 1

p' = 40 kPa

t100 = 1.5 min

Cv = 709 m
2
/year

mvi= 0.045 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 2.1 min

Cv = 496 m
2
/year

mvi= 0.008 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 1.5 min

Cv = 700 m
2
/year

mvi= 0.046 m
2
/MN
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 02.12.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-2   Sample No.: D-3 + SPT-11 Depth : 9.00-12.80m 

Specimen Condition : Undisturbed Test Method : ASTM D7181-11

Soil Description : Silty Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.66 1.66 1.66

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 570 600

B-value 0.96 0.96 0.97

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 558 587

Final PWP kPa 500 500 500

Volume Change, % 0.14 0.22 0.29

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) 0.64 2.79 2.54

Strain at  (σ1-σ3)f (%) 9.72 14.90 14.40

Mode of Failure

1 2 3 4

φd = 36 Degree

cd = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test) = 1.66Mg/m

3

Shear Strength 

Parameters

131 222 284

676 265

0.035 0.031 0.029

749

Compression 

Stage

Failure 

Conditions

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.:  D-3 + SPT-11 Soil Type: Silty Sand

Borehole No.: LD2-13-2   Depth : 9.00-12.80m m
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : LD2-13-2   Soil Type: Silty Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. :  D-3 + SPT-11 Depth : 9.00-12.80m 

Project No. : S27-14 37 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-2   Depth : 9.00-12.80m 

Sample No.:  D-3 + SPT-11 Soil Type: Silty Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 27.9 20 25.3 20 23.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 68.0 50 63.7 50 63.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 123.0 100 119.0 100 119.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 178.4 150 174.6 150 175.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 233.4 200 230.0 200 231.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 287.9 250 284.8 250 286.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 341.8 300 338.8 300 340.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 394.8 350 392.0 350 393.7

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 447.2 400 445.0 400 446.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 498.1 450 496.8 450 497.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 570 510 600

P.W.P (kPa) 500 528.9 500 557.6 500 587.2

Back Pressure (kPa)

B-value 0.96 0.96 0.97

400 400

0.94 0.90

500

450 450

B-check 

Step.10 450

500 500

0.90 0.84 0.87

B-check 

Step.11

0.96 0.94 0.96

0.78 0.81

350 350

B-check 

Step.7 300

0.93

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.84

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.36

20

0.26 0.18

B-check 

Step.1 20 20

B-check 

Step.3 100 100 100

0.46 0.38 0.39

B-check 

Step.4 150 150 150

0.57 0.49 0.52

B-check 

Step.5 200 200 200

0.67 0.60 0.63

B-check 

Step.6 250 250 250

0.76 0.70 0.73

Result of B-value Check 

0.13

0.27 0.26

Specimen 1 Specimen 4

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: LD2-13-2   Soil Type: Silty Sand

Sample No.:  D-3 + SPT-11 Depth : 9.00-12.80m 

Specimen No.: 1

p' = 40 kPa

t100 = 1.4 min

Cv = 749 m
2
/year

mvi= 0.035 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 1.5 min

Cv = 676 m
2
/year

mvi= 0.031 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 3.9 min

Cv = 265 m
2
/year

mvi= 0.029 m
2
/MN
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 24-Oct-14 Tested by : Perera/Bala

Sample No. : LD2-13-2  D-2 + D-3  (6.50-9.90m) Ref. No. -

Silty Sand 4.5 kg

2.74(Assumed) 10.11 cm 45.7 cm

N.A. 11.69 cm 5

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

8.0 9.4 10.8 12.3 13.9

1.933 1.994 2.038 2.052 2.049

1.790 1.823 1.840 1.827 1.799

1.840 Mg/m3

10.8 %

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D1557-09

Diameter :

Height :Mold

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 17-Oct-14 Tested by : Perera/Bala

Sample No. : LD2-13-2  D-2 + D-3  (6.50-9.90m) Ref. No. -

Silty Sand 2.5 kg

2.74(Assumed) 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

7.9 9.1 10.7 12.3 13.9 15.2

1.775 1.812 1.871 1.946 1.938 1.927

1.645 1.660 1.690 1.733 1.702 1.672

1.733 Mg/m3

12.3 %

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 10-Dec-14 Tested by : Perera/Bala

Sample No. : LD2-13-2   Ref. No. -

Silty Sand 2.5 kg

2.74(Assumed) 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

8.1 9.8 11.5 13.1 14.9

1.952 2.027 2.081 2.097 2.057

1.806 1.846 1.866 1.854 1.791

1.867 Mg/m3

12.0 %

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 18-Oct-14 Tested by : Perera/Bala

Sample No. : LD2-13-2   D-2 + D-3 + HP-1(20%)  (4.00-9.90m) Ref. No. -

Silty Sand 2.5 kg

2.74(Assumed) 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

7.7 9.2 10.5 12.0 13.4 15.0

1.924 2.020 2.083 2.125 2.099 2.074

1.787 1.851 1.886 1.898 1.851 1.802

1.900 Mg/m3

11.6 %

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 23-Oct-14 Tested by : Perera/Bala

Sample No. : LD2-13-2   D-3 + SPT-11  (9.00-12.80m) Ref. No. -

Silty Sand 2.5 kg

2.74(Assumed) 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

6.8 8.2 9.9 11.5 13.1 15.0

1.843 1.907 1.978 2.042 2.082 2.060

1.726 1.762 1.800 1.831 1.841 1.792

1.843 Mg/m3

12.8 %

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-4 Depth : 5.00-5.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 97.3 61.0 16.6 13.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.8 39.9 85.3 88.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.7 39.0 83.4 86.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.0 % 0.25 mm

2.7 % 0.20 mm

83.9 % 0.14 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

97.3 % 86.58 0.00

13.4 % 13.40 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
13.4

2000um Sieve Passing

S27-14

4.750.425

COARSE

5.00-5.45m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-4

4.75 - 2.00 mm

5.00-5.45m

SPT-4

Dia. at 50%

S
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v
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% Passing

Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-1 Depth : 6.00-6.50m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 96.2 59.8 26.7 22.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 3.9 41.0 74.8 79.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 3.8 40.2 73.3 77.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.0 % 0.25 mm

3.8 % 0.19 mm

73.8 % 0.12 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

96.2 % 77.61 0.00

22.4 % 22.36 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/9/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
22.4

2000um Sieve Passing

S27-14

4.750.425

COARSE

6.00-6.50m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-1

4.75 - 2.00 mm

6.00-6.50m

D-1

Dia. at 50%

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-2 Depth : 6.50-7.00m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 56.6 8.7 5.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 43.5 91.5 94.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 43.4 91.3 94.3

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.26 mm

0.6 % 0.22 mm

93.6 % 0.16 mm

Dia. at 10% 0.108 mm

Coeff. of Uniformity 2.40

100.0 % Coeff. of Curvature 0.85 0.00

99.4 % 94.26 0.00

5.7 % 5.74 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-2

4.75 - 2.00 mm

6.50-7.00m

D-2

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

6.50-7.00m

2014/9/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
5.7

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-5R Depth : 7.00-7.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.5 93.6 42.1 17.4 13.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 7.1 64.7 92.4 96.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 6.4 57.9 82.6 86.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.2 % 0.30 mm

6.2 % 0.27 mm

80.2 % 0.16 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.8 % Coeff. of Curvature #NUM! 0.00

93.6 % 86.43 0.00

13.4 % 13.42 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-5R

4.75 - 2.00 mm

7.00-7.45m

SPT-5R

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

7.00-7.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
13.4

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-6R Depth : 8.00-8.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 96.3 61.9 27.0 17.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 4.0 41.0 78.6 88.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 3.7 38.1 73.0 82.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.24 mm

3.6 % 0.19 mm

78.5 % 0.11 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

96.3 % 82.10 0.00

17.8 % 17.81 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-6R

4.75 - 2.00 mm

8.00-8.45m

SPT-6R

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

8.00-8.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
17.8

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-3 Depth : 9.00-9.60m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.2 78.5 15.8 5.1 4.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.0 23.2 91.1 102.6 103.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.8 21.5 84.2 94.9 95.8

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.2 % 0.36 mm

21.3 % 0.33 mm

74.3 % 0.28 mm

Dia. at 10% 0.157 mm

Coeff. of Uniformity 2.32

99.8 % Coeff. of Curvature 1.40 0.00

78.5 % 95.65 0.00

4.2 % 4.16 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-3

4.75 - 2.00 mm

9.00-9.60m

D-3

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

9.00-9.60m

2014/9/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
4.2

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-3 Depth : 9.60-9.90m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.2 96.7 76.2 43.1 22.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8 3.1 22.7 54.2 73.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8 3.3 23.8 56.9 77.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.2 % 0.16 mm

3.1 % 0.13 mm

73.9 % 0.08 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.8 % Coeff. of Curvature #NUM! 0.00

96.7 % 76.98 0.00

22.8 % 22.82 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/9/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
22.8

2000um Sieve Passing

S27-14

4.750.425

COARSE

9.60-9.90m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-3

4.75 - 2.00 mm

9.60-9.90m

D-3

Dia. at 50%

S
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v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-7 Depth : 10.00-10.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 93.5 67.7 56.2 37.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 7.0 34.5 46.8 66.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 6.5 32.3 43.8 62.4

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.14 mm

6.5 % 0.09 mm

55.9 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

93.5 % 62.42 0.00

37.6 % 37.58 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-7

4.75 - 2.00 mm

10.00-10.45m

SPT-7

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

10.00-10.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
37.6

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-8 Depth : 11.00-11.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.3 98.0 91.4 52.5 33.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 1.6 6.9 37.9 52.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 2.0 8.6 47.5 66.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.2 % 0.13 mm

1.7 % 0.10 mm

64.3 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.8 % Coeff. of Curvature #NUM! 0.00

98.0 % 66.03 0.00

33.8 % 33.76 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-8

4.75 - 2.00 mm

11.00-11.45m

SPT-8

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

11.00-11.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
33.8

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-4 Depth : 12.00-12.80m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.9 99.7 99.1 93.8 73.4 67.9

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.9 6.0 26.0 31.4

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.9 6.2 26.6 32.1

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.1 % 9.50 mm

0.0 % #NUM! mm

0.8 % #NUM! mm

31.2 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

99.1 % 32.02 0.00

67.9 % 67.88 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/9/26

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
67.9

2000um Sieve Passing

S27-14

4.750.425

COARSE

12.00-12.80m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-4

4.75 - 2.00 mm

12.00-12.80m

D-4

Dia. at 50%

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-12 Depth : 16.00-16.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.0 95.5 64.6 33.7 25.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.0 4.5 35.1 65.8 73.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.0 4.5 35.4 66.3 74.3

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.3 % 0.22 mm

4.2 % 0.17 mm

69.8 % 0.09 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.7 % Coeff. of Curvature #NUM! 0.00

95.5 % 73.99 0.00

25.7 % 25.72 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
25.7

2000um Sieve Passing

S27-14

4.750.425

COARSE

16.00-16.45m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-12

4.75 - 2.00 mm

16.00-16.45m

SPT-12

Dia. at 50%

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-13 Depth : 17.00-17.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 98.8 66.3 37.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 1.3 35.4 65.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 1.2 33.7 62.7

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.10 mm

0.2 % 0.09 mm

62.5 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.8 % 62.69 0.00

37.3 % 37.31 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-13

4.75 - 2.00 mm

17.00-17.45m

SPT-13

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

17.00-17.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
37.3

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-5 Depth : 18.00-18.80m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.2 89.2 56.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 8.6 34.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 10.8 43.3

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 0.00 mm

0.0 % 0.08 mm

0.0 % #NUM! mm

43.3 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

100.0 % 43.28 0.00

56.7 % 56.72 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-5

4.75 - 2.00 mm

18.00-18.80m

D-5

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

18.00-18.80m

2014/9/26

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
56.7

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT
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GRAIN SIZE DISTRIBUTION

Project :

Location : LD 2-13-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-14 Depth : 19.00-19.45m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 99.9 98.9 97.8 94.8 75.4 62.9 46.7

0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.3 2.6 5.9 28.1 42.3 60.8

0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.1 2.2 5.2 24.6 37.1 53.3

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.1 % 9.50 mm

1.0 % 0.10 mm

4.1 % 0.08 mm

48.1 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

98.9 % Coeff. of Curvature #NUM! 0.00

94.8 % 52.20 0.00

46.7 % 46.67 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-14

4.75 - 2.00 mm

19.00-19.45m

SPT-14

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

19.00-19.45m

2014/9/16

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
46.7

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY
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25) LD2-13-3 
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   Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Standard: ASTM

D-1 D-2 HP-1 D-3 D-4 D-5 D-6 HP-2

3.00m 6.00m 9.00m 12.00m 12.50m 15.50m 18.50m 21.50m

~3.80m ~6.80m ~9.80m ~12.45m ~13.40m ~16.40m ~19.40m ~22.40m

Undisturbed

Natural Water Content                           % 22.5 24.9 38.9 16.1 20.4 27.7 28.6 33.4

Specific Gravity                     2.69 2.72 2.75 2.68 2.69 2.69 2.71 2.72

Wet Density                                 Mg/m
3 2.03 - 1.83 - - 1.89 1.75 1.88

Dry Density                                  Mg/m
3 1.66 - 1.32 - - 1.48 1.36 1.41

0.62 - 1.09 - - 0.82 0.99 0.94

Degree of Saturation                             % 97 - 98 - - 91 79 97

% - *
3

- *
3 41 - *

3
- *

3
- *

3 29 40

% - *
3

- *
3 24 - *

3
- *

3
- *

3 23 20

% - *
3

- *
3 17 - *

3
- *

3
- *

3 6 20

% 0 0 0 0 0 0 0 0

% 72 62 5 81 72 53 28 13

% 9 17 52 7 10 24 49 46

% 19 21 43 12 18 23 23 41

mm 2.00 0.850 0.850 2.00 4.75 0.850 0.850 0.850

mm 0.16 0.13 0.012 0.25 0.28 0.11 0.056 0.013

mm - - 0.0014 - - - -

Clayey Sand Clayey Sand Clay Clayey Sand Clayey Sand Clayey Sand Silt with Sand Clay with Sand

- - CL - - - ML CL

( 
0 

) - - - - - - - -

- - - - - - - -

- - - - - - - -

( 
0 

) 35 - - 38 - - - -

0 - - 0 - - - -

CD*
4 - - CD*

4 - - - -

kPa - - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

1.72 - - 1.78 - - - -

14.6 - - 13.5 - - - -

- - - - - - - -

- - - - - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*
2
  : In terms of effective stress *

3
  : Unable to test because sample contains lot of sand

*
4
  : Samples are prepared at 90% of Maximum dry density Checked by : A. B. Tan

  Kiso-Jiban Consultants Co., Ltd.

Condition of drainage

Visual soil description

Unified soil classification

Condition of drainage

Angle of Internal 

Friction *
2
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Angle of Internal 

Friction

Cohesion Intercept, kPa

Strain at failure (%)
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n
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Preconsolidation 

Pressure,

Compression Index(Average)

Pressure Range for Compression 

Index(kPa)

Swell index

Unconfined Compression Strength (kPa)

Maximum Dry Density, Mg/m
3 

C
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T
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t 
*4

TABLE          SUMMARY OF SOIL TEST

Borehole No.

Sample No.

Sample Depth

Disturbed

LD2-13-3

Optimum Moisture Content , % 

A
tt

er
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er
g

 L
im

it
s

Liquid Limit,

Plastic Limit,

Plasticity Index,

Cohesion Intercept, kPa *
2

Clay & Colloid,

Diam. at 10%

Max. diameter,

Diam. at 60%

G
ra
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e 

A
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y
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s

Gravel,

Sand,

Silt,

Natural Void Ratio

Condition of Sample Disturbed
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 06.12.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 41%

1 39.38

2 40.54

3 41.53

4 42.58

5 43.60

6 45.73

 Liquid Limits % 41

 Plastic Limits % 24

 Plasticity Index 17

Sample No.  :

Remarks  : Tested on material at natural state

Test No. Wn LL = 29%

1 27.85

2 28.76

3 29.19

4 29.65

5 29.99

6 30.74

 Liquid Limits % 29

 Plastic Limits % 23

 Plasticity Index 6

Sample No.  :

Remarks  : Tested on material at natural state

Test No. Wn LL = 40%

1 37.92

2 38.75

3 39.52

4 40.51

5 41.53

6 42.97

 Liquid Limits % 40

 Plastic Limits % 20

 Plasticity Index 20

17

Depth : 21.50-22.40m

Blows

Liquid Limits Test

LD2-13-3  D-7

39

11

32

25

19

15

ATTERBERG LIMITS DETERMINATION

LD2-13-3  HP-1 9.00-9.80m

ASTM D4318-10

Vasantha 

Blows

9

9

14

32

Blows

22

26

Liquid Limits Test

Liquid Limits Test

LD2-13-3  D-6 Depth : 18.50-19.40m

13

24

37

39

18

38.00

40.00

42.00

44.00

46.00

48.00

1 10 100
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-1 Depth : 3.00-3.80m (     ) Specific Gravity : 2.69

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.5 90.0 79.2 39.9 27.7

Dia., mm 0.047 0.033 0.021 0.012 0.0086 0.0061 0.0031 0.0013

% Passing 25.1 23.5 22.8 22.0 20.8 19.7 17.5 15.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.16 mm

10.0 % 0.080 mm

62.3 % - mm

8.8 % -

18.9 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.5 %

27.7 %

4.750.425

S
ie

v
e

H
y

d
ro

.
S
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v

e
H

y
d

ro
.

LD2-13-3 D-1LD2-13-3 D-1

CLAY

0.075

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

0.075 - 0.005 mm

Smaller than 0.005 mm

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

Coeff. of Uniformity

Coeff. of Curvature

3.00-3.80m3.00-3.80m

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

A. B. Tan

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-2 Depth : 6.00-6.80m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.5 48.9 38.4

Dia., mm 0.045 0.032 0.021 0.012 0.0085 0.0061 0.0031 0.0013

% Passing 33.7 31.0 28.7 26.3 23.8 21.8 18.9 16.4 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.13 mm

0.2 % 0.026 mm

61.5 % - mm

17.6 % -

20.8 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

38.4 %

4.750.425

S
ie

v
e

H
y

d
ro

.
S
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v
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d

ro
.

LD2-13-3 D-2LD2-13-3 D-2

CLAY

0.075

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

0.075 - 0.005 mm

Smaller than 0.005 mm

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

Coeff. of Uniformity

Coeff. of Curvature

6.00-6.80m6.00-6.80m

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

A. B. Tan

Preparatory Survey on Matarbari USC Coral-fired Power Project
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 HP-1 Depth : 9.00-9.80m (     ) Specific Gravity : 2.75

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 97.6 95.4

Dia., mm 0.038 0.027 0.018 0.011 0.0079 0.0057 0.0029 0.0012

% Passing 89.4 82.6 68.1 58.3 51.5 45.7 36.9 30.1 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.012 mm

0.1 % - mm

4.5 % - mm

51.8 % -

43.5 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

95.4 %

4.750.425
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LD2-13-3 HP-1LD2-13-3 HP-1

CLAY

0.075

75um Sieve Passing

Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

0.075 - 0.005 mm

Smaller than 0.005 mm

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

Coeff. of Uniformity

Coeff. of Curvature

9.00-9.80m9.00-9.80m

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

A. B. Tan

Preparatory Survey on Matarbari USC Coral-fired Power Project
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-3 Depth : 12.00-12.45m (     ) Specific Gravity : 2.68

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.1 95.3 59.4 24.7 19.1

Dia., mm 0.047 0.033 0.021 0.012 0.0087 0.0062 0.0031 0.0013

% Passing 17.6 16.5 15.9 15.4 14.3 12.6 11.5 9.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.25 mm

4.7 % 0.12 mm

76.1 % 0.0014 mm

6.9 % 180

12.2 % 41.4

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.1 %

19.1 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur04.12.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE
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FINE MEDIUM          COARSE

12.00-12.45m12.00-12.45m
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0.075 - 0.005 mm

Smaller than 0.005 mm
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S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

75um Sieve Passing

Larger than 4.75 mm
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-4 Depth : 12.50-13.40m (     ) Specific Gravity : 2.69

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.2 98.3 91.0 52.4 33.0 27.5

Dia., mm 0.047 0.033 0.021 0.012 0.0086 0.0061 0.0031 0.0013

% Passing 25.3 24.5 23.0 22.2 20.7 18.8 16.1 13.8 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

Sample No. Sample No.

Depth Depth

0.0 %

0.8 %

8.2 %

63.4 %

9.8 %

17.8 %

2000um Sieve Passing 100.0 %

425um Sieve Passing 98.3 %

27.5 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur04.12.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

SILT 

 LD2-13-3 D-4 
12.50-13.40m

 LD2-13-3 D-4 

12.50-13.40m  

4.75 mm  

0.28 mm  

0.088 mm

 - mm

 -

 -

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature
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75um Sieve Passing

Larger than 4.75 mm
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2.00 - 0.425 mm
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-5 Depth : 15.50-16.40m (     ) Specific Gravity : 2.69

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.6 59.4 47.2

Dia., mm 0.045 0.032 0.021 0.012 0.0086 0.0061 0.0031 0.0013

% Passing 39.7 36.3 32.9 28.7 26.2 24.0 21.1 18.6 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.11 mm

0.2 % 0.014 mm

52.6 % - mm

24.3 % -

22.9 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

47.2 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur05.12.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

15.00-16.40m

SILT 

 LD2-13-3 D-5 
15.50-16.40m

LD2-13-3 D-5

0.075 - 0.005 mm

Smaller than 0.005 mm
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Coeff. of Curvature
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Larger than 4.75 mm
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-6 Depth : 18.50-19.40m (     ) Specific Gravity : 2.71

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.2 96.5 80.6 71.7

Dia., mm 0.043 0.031 0.020 0.012 0.0086 0.0061 0.0031 0.0013

% Passing 49.9 42.6 33.6 28.3 25.4 23.2 20.9 17.2 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

Sample No. Sample No.

Depth Depth

0.0 %

0.0 %

0.8 %

27.5 %

49.3 %

22.4 %

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

71.7 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur05.12.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

SILT 

 LD2-13-3 D-6 
18.50-19.40m

 LD2-13-3 D-6 

18.50-19.40m  

0.850 mm  

0.056 mm  

0.014 mm

 - mm

 -

 -

0.075 - 0.005 mm

Smaller than 0.005 mm
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Coeff. of Curvature
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : LD2-13-3 D-7 Depth : 21.50-22.40m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.5 95.2 90.1 86.8

Dia., mm 0.039 0.028 0.018 0.011 0.0080 0.0057 0.0029 0.0012

% Passing 80.8 76.1 67.7 56.4 48.9 43.2 34.8 27.3 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

Sample No. Sample No.

Depth Depth

0.0 %

0.0 %

0.5 %

12.7 %

45.8 %

41.0 %

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

86.8 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

S27-14

0.005

Htin/Motiur05.12.14 A. B. Tan

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

       COARSE

SAND     GRAVEL

FINE MEDIUM          COARSE

SILT 

 LD2-13-3 D-7 
21.50-22.40m

 LD2-13-3 D-7 

 21.50-22.40m  

0.850 mm  

0.013 mm 

0.0017 mm

 - mm

 -

 -

0.075 - 0.005 mm

Smaller than 0.005 mm
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 10.12.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-3 Sample No.:D-1 Depth :3.00-3.80m

Specimen Condition : Remoulded Test Method : ASTM D7181-11

Soil Description : Clayey Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.55 1.55 1.55

Saturated PWP, kPa 200 200 200

Final Cell Pressure, kPa 240 270 300

B-value 0.97 0.95 0.96

Cell Pressure kPa 240 270 300

Back Pressure kPa 200 200 200

Initial PWP, kPa 227 256 374

Final PWP kPa 200 200 200

Volume Change, % 0.29 0.36 0.58

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 240 270 300

Back Pressure kPa 200 200 200

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -1.16 -1.29 0.05

Strain at  (σ1-σ3)f (%) 14.28 10.59 7.93

In terms of Mode of Failure

Effective Stress

1 2 3 4

φ ' = 38 deg

c ' = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test)= 1.55Mg/m

3

Shear Strength 

Parameters

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter
137.49

Compression 

Stage

Failure 

Conditions

123 209

0.07

62.38

0.05 0.06

330

58.90

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-1 Soil Type: Clayey Sand

Borehole No.: LD2-13-3 Depth : 3.00-3.80m
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Consolidated Drained Triaxial Compression Test 

- Mohr' s Circle (In terms of Total Stress) - Borehole No. : LD2-13-3 Soil Type: Clayey Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-1 Depth : 3.00-3.80m

Project No. : S27-14 35 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-3 Depth : 3.00-3.80m

Sample No.: D-1 Soil Type: Clayey Sand

Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 27 20 27 20 26

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 82 50 82 50 86

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 142 100 142 100 144

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 197 150 196 150 196

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 240 210 270 210 300

P.W.P (kPa) 200 229 200 257 200 286

Back Pressure (kPa)

B-value

B-check Step.5
200 200 200

0.97 0.95 0.96

B-check Step.4
150 150 150

0.94 0.92 0.92

B-check Step.3
100 100 100

0.84 0.84 0.88

20

0.23 0.23 0.20

B-check Step.1
20 20

B-check Step.2
50 50 50

0.64 0.64 0.72

Result of B-value Check 

Specimen 1 Specimen 2 Specimen 3
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-1 Soil Type: Clayey Sand

Borehole No.: LD2-13-3 Depth : 3.00-3.80m

Specimen No.: 1

p' = 40 kPa

t100 = 0.3 min

Cv = 137.49 m
2
/year

mvi= 0.07 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 0.7 min

Cv = 58.90 m
2
/year

mvi= 0.05 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 0.7 min

Cv = 62.38 m
2
/year

mvi= 0.06 m
2
/MN
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 13.12.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: LD2-13-3 Sample No.:D-3 Depth : 12.00-12.45m

Specimen Condition : Remoulded Test Method : ASTM D7181-11

Soil Description : Clayey Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 - - -

Water Content, % - - -

Dry Density Mg/m
3 1.61 1.61 1.61

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 570 600

B-value 0.96 0.97 0.98

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 558 588

Final PWP kPa 500 500 500

Volume Change, % 0.04 0.08 0.09

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 570 600

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 70 100

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -0.34 0.33 -0.95

Strain at  (σ1-σ3)f (%) 11.80 14.99 7.43

Mode of Failure

1 2 3 4

φd = 38 Degree

cd = 0 kPa

Remarks :
 
Specimens are prepared at 90% of Maximum dry density (from compaction Test)= 1.61 Mg/m

3

Shear Strength 

Parameters

139 228 330

395 655

0.011 0.011 0.009

719

Compression 

Stage

Failure 

Conditions

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-3 Soil Type: Clayey Sand

Borehole No.: LD2-13-3 Depth : 12.00-12.45m
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Consolidated Drained Triaxial Compression Test

(+) : Volume decrease

(-) : Volume Increase
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : LD2-13-3 Soil Type: Clayey Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-3 Depth : 12.00-12.45m

Project No. : S27-14 39 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: LD2-13-3 Depth : 12.00-12.45m

Sample No.: D-3 Soil Type: Clayey Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 26.2 20 26.2 20 29.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 65.6 50 66.0 50 69.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 120.4 100 121.3 100 122.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 175.6 150 175.6 150 176.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 230.7 200 230.0 200 230.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 284.7 250 284.9 250 284.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 339.4 300 339.4 300 338.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 393.0 350 393.2 350 393.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 446.1 400 445.8 400 446.4

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 498.0 450 497.6 450 497.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 570 510 600

P.W.P (kPa) 500 528.8 500 558.3 500 588.0

Back Pressure (kPa)

B-value 0.96 0.97 0.98

400 400

0.92 0.92

500

450 450

B-check 

Step.10 450

500 500

0.86 0.86 0.86

B-check 

Step.11

0.96 0.95 0.96

0.79 0.78

350 350

B-check 

Step.7 300

0.93

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.79

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.31

20

0.21 0.21

B-check 

Step.1 20 20

B-check 

Step.3 100 100 100

0.41 0.43 0.44

B-check 

Step.4 150 150 150

0.51 0.51 0.52

B-check 

Step.5 200 200 200

0.61 0.60 0.60

B-check 

Step.6 250 250 250

0.69 0.70 0.69

Result of B-value Check 

0.32

0.32 0.38

Specimen 1 Specimen 4

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: LD2-13-3 Soil Type: Clayey Sand

Sample No.: D-3 Depth : 12.00-12.45m

Specimen No.: 1

p' = 40 kPa

t100 = 1.4 min

Cv = 719 m
2
/year

mvi= 0.011 m
2
/MN

Specimen No.: 2

p' = 70 kPa

t100 = 2.6 min

Cv = 395 m
2
/year

mvi= 0.011 m
2
/MN

Specimen No.: 3

p' = 100 kPa

t100 = 1.6 min

Cv = 655 m
2
/year

mvi= 0.009 m
2
/MN

0

1

2

0^2 5^2 10^2 15^2 20^2 25^2 30^2 35^2 40^2

V
o
lu

m
e 

C
h

an
g
e 

(c
m

3
)

Root Time (min)

0

1

2

0^2 5^2 10^2 15^2 20^2 25^2 30^2 35^2 40^2

V
o
lu

m
e 

C
h

an
g
e 

(c
m

3
)

Root Time (min)

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 6-Dec-14 Tested by : Perera/Bala

Sample No. : LD2-13-3 D-1(3.00-3.80m) Ref. No. -
Silty Sand 2.5 kg

2.74 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

8.8 10.8 12.4 14.6 16.7 18.5

1.758 1.832 1.890 1.967 1.946 1.912

1.617 1.654 1.681 1.717 1.668 1.613

1.717 Mg/m3

14.6 %

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

1.450

1.500

1.550

1.600

1.650

1.700

1.750

1.800

1.850

1.900

1.950

4 8 12 16 20 24 28

D
ry

 d
en

si
ty

 (
M

g
/m

3
)

Water Content (%)

Maximum Dry Density

O
p

ti
m

u
m

 W
a

te
r
 C

o
n

te
n

t

Zero Air Void Line
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Checked by : A. B. Tan

Project No. : S27-14 Site Location : Bangladesh

Sampling Date : - Date of Testing : 12-Dec-14 Tested by : Perera/Bala

Sample No. : LD2-13-3  D-3(12.00-12.45m) Ref. No. -

Clayey Sand 2.5 kg

2.68 10.11 cm 30.5 cm

N.A. 11.69 cm 3

N.A. 938 cm3 25

1 2 3 4 5 6 7 8

8.7 10.7 12.8 14.8 16.8

1.850 1.934 2.010 2.037 2.009

1.702 1.746 1.781 1.774 1.720

1.784 Mg/m3

13.5 %

Maximum Dry Density

Optimum Water Content

RESULT  OF  COMPACTION  TEST

Specimen No.

Water Content (%)

Wet Density (Mg/m3)

Dry Density (Mg/m3)

Soil Type :

Specific Gravity :

Natural Water Content :

Water Content after Dried : Volume :

Weight of Rammer :

Drop Height :

No.of layers :

No. of blows / layers :

Standared : ASTM D698-07

Diameter :

Height :Mold
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26) PP-14-1 
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Ð®±¶»½¬ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Í¬¿²¼¿®¼æ ßÍÌÓ
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Ð®±¶»½¬ Ò¿³» æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Ð®±¶»½¬ Ò±ò æ Íîéóïì

Í¬¿²¼¿®¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ ðëòïîòïì

Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ Þ§ æ ßò Þò Ì¿²

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã ëïû

ï ìèòîð

î ìçòîð

í ëðòèî

ì ëïòéè

ë ëîòèê

ê ëìòêé

Ô·¯«·¼ Ô·³·¬­ û ëï

Ð´¿­¬·½ Ô·³·¬­ û îë

Ð´¿­¬·½·¬§ ×²¼»¨ îê

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã ëéû

ï ëìòêí

î ëêòïï

í ëéòëë

ì ëèòìé

ë ëçòêí

ê êïòëî

Ô·¯«·¼ Ô·³·¬­ û ëé

Ð´¿­¬·½ Ô·³·¬­ û îé

Ð´¿­¬·½·¬§ ×²¼»¨ íð

îð

ßÌÌÛÎÞÛÎÙ Ô×Ó×ÌÍ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ

ÐÐóïìóï ØÐóï ïòððóïòëð³

ßÍÌÓ Üìíïèóïð

Ê¿­¿²¬¸¿

Þ´±©­

ïï

ïï

ïë

íì

Þ´±©­

îê

íî

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

ÐÐóïìóï ØÐóî îòððóîòéë³

ïê

îë

ìë

ìð

îð

ìêòðð

ìèòðð

ëðòðð

ëîòðð

ëìòðð

ëêòðð

ï ïð ïðð

É
¿

¬»
®

Ý
±

²
¬»

²
¬

øû
÷

Ò± ±º Þ´±©­ øÒ÷

ëîòðð

ëìòðð

ëêòðð

ëèòðð

êðòðð

êîòðð

êìòðð

êêòðð

ï ïð ïðð

É
¿

¬»
®

Ý
±

²
¬»

²
¬

øû
÷

Ò± ±º Þ´±©­ øÒ÷

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý± Ô¬¼
Í·²¹¿°±®» Þ®¿²½¸

6-441

443



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóï ØÐóï Ü»°¬¸ æ ïòððóïòëð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéê
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ
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Í¿³°´» Ò±ò æ ÐÐóïìóï ØÐóî Ü»°¬¸ æ îòððóîòéë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéì
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û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòï çèòë
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û Ð¿­­·²¹ çêòê çìòë èçòí éêòé êèòí ëçòç ìèòí íèòç ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ
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Í
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóï ØÐóí Ü»°¬¸ æ ëòððóëòèð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòêç

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòè ççòï çéòê èçòê ëìòï ììòê

Ü·¿òô ³³ ðòðìì ðòðíî ðòðîð ðòðïî ðòððèì ðòððêð ðòððíð ðòððïí

û Ð¿­­·²¹ íçòî íéòí íëòí íîòí íðòê îéòè îíòë ïçòê ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ìòéë ³³

ðòî û ðòïî ³³

îòî û ðòððéè ³³

ëíòð û ó ³³

ïèòí û ó

îêòì û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ççòï û

ììòê û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®ðìòïîòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

ëòððóëòèð³ëòððóëòèð³

ÐÐóïìóï ØÐóí ÐÐóïìóï ØÐóí

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³
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Í
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóï Üóï Ü»°¬¸ æ èòððóèòèð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòêç

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòï éìòî ìçòé ìîòð

Ü·¿òô ³³ ðòðìì ðòðíï ðòðîð ðòðïî ðòððèì ðòððêð ðòððíð ðòððïí

û Ð¿­­·²¹ íèòç íéòé íìòê íðòè îèòë îëòì îïòë ïçòî ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòèëð ³³

ðòð û ðòïë ³³

ðòç û ðòðïï ³³

ëéòî û ó ³³

ïéòç û ó

îìòï û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîòð û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®ðìòïîòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

èòððóèòèð³èòððóèòèð³

ÐÐóïìóï Üóï ÐÐóïìóï Üóï

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»
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27) PP-14-2 
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   Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Standard: ASTM

HP-1 HP-2 HP-3 D-1 D-2 D-3 D-4

3.00m 6.00m 9.00m 12.50m 16.00m 19.00m 22.00m

~3.70m ~6.80m ~9.90m ~13.40m ~16.80m ~19.90m ~22.50m

Natural Water Content                           % 39.8 38.6 36.1 23.2 33.2 32.1 26.6

Specific Gravity                     2.72 2.72 2.71 2.66 2.70 2.72 2.69

Wet Density                                 Mg/m
3 1.83 1.84 1.87 - 1.84 1.89 1.88

Dry Density                                  Mg/m
3 1.31 1.33 1.37 - 1.38 1.43 1.48

1.08 1.05 0.97 - 0.96 0.90 0.82

Degree of Saturation                             % 100 100 100 - 94 97 88

% 36 38 34 - *
3 29 30 - *

3

% 22 23 21 - *
3 22 21 - *

3

% 14 15 13 - *
3 7 9 - *

3

% 0 0 0 0 0 0 0

% 17 9 21 97 26 18 56

% 43 50 43 49 53 21

% 40 41 36 25 29 23

mm 0.850 2.00 2.00 4.75 0.850 0.425 0.850

mm 0.020 0.014 0.025 0.29 0.050 0.030 0.12

mm - - - 0.11 - - -

Clay with Sand  Clay Clay with Sand Sand
Silty.Clay with 

Sand
Clay with Sand Clayey Sand

CL CL CL - CL-ML CL -

( 
0 

) 0 0 0 - - 0 -

22 16 35 - - 55 -

UU UU UU - - UU -

( 
0 

) - - - - - - -

- - - - - - -

- - - - - - -

kPa 75 75 380 - - - -

0.38 0.38 0.27 - - 0.19 -

200-1600 200-1600 800-3200 - - 1600-3200 -

0.10 0.10 0.064 - - 0.038 -

- - - - - - -

% - - - - - - -

% - - - - - - -

% - - - - - - -

17.1 19.5 258.1 *
3 - - - -

15.13 9.9 15.21 *
3 - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*
2
  : In terms of effective stress *

3
  : Specimen tested contains lots of sand

Checked by :

  Kiso-Jiban Consultants Co., Ltd.

PP-14-2

Condition of Sample

Natural Void Ratio

TABLE          SUMMARY OF SOIL TEST

Borehole No.

Sample No.

Sample Depth

Liquid Limit,

Plastic Limit,

Plasticity Index,

Cohesion Intercept, kPa *
2

Angle of Internal 

Friction *
2

Undisturbed

3

G
ra

in
 S

iz
e 

A
n

al
y

si
s

Gravel,

Sand,

Silt,

Clay & Colloid,

Max. diameter,

Diam. at 60%

Diam. at 10%

pH value

A
tt

er
b

er
g

 L
im

it
s

Chloride content as 

Cl,

Organic Matter 

content,

Visual soil description

Unified soil classification

T
ri

ax
ia

l 
co

m
p

re
ss

io
n

 t
es

t

Angle of Internal 

Friction

Cohesion Intercept, kPa

Condition of drainage

Total sulphate 

content as S03,

Condition of drainage

Unconfined Compression Strength (kPa)

Strain at failure (%)

C
o

n
so

li
d

at
io

n
 T

es
t

Preconsolidation 

Pressure,

Compression Index(Average)

Pressure Range for Compression 

Index(kPa)

Swell index

C
h

em
ic

al
 T

es
t
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Project : Standard: ASTM

SPT-8 SPT-10 D-2 SPT-11 SPT-12 D-3(Sp-1)

11.00m 15.00m 16.00m 17.00m 18.00m 19.00m

~11.45m ~15.45m ~16.85m ~17.45m ~18.45m ~19.90m

% - - - - - -

% - - - - - -

% - - - - - -

% 0 0 0 0 0 0

% 39 74 61 59 36 52

%

%

mm 4.75 4.75 2.0 4.75 2.00 2.00

mm - 0.21 0.10 0.09 - 0.11

mm - - - - - -

Silty Sand Silty Sand Silty Sand Silty Sand Silty Clay Silty Sand

- - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

61

0

95

~14.45m

-

Disturbed

486426 39

-

0.120.28

45

-

- -

-

-

0.115

4.75 4.75

5 55

-

14.0012.50m

~13.40m

-

Sand

0

Diam. at 60%

Diam. at 10%

A
tt

er
b

er
g

L
im

it
s

Max. diameter,

Visual soil description

Plasticity Index,

Liquid Limit,

Gravel,

D-1

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No.

SPT-9

PP-14-2

Sample No.

41

Unified soil classification

Sandy Silt

Sample Depth

Clay & Colloid,

G
ra

in
S

iz
e

A
n

al
y

si
s

Silt,

Plastic Limit,

Sand,

Condition of Sample
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Project : Standard: ASTM

D-3(Sp-4)

19.00m

~19.90m

% -

% -

% -

% 0

% 3

%

%

mm 2.00

mm -

mm -

Silty Clay

-

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

Condition of Sample

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No. PP-14-2

Sample No. SPT-13 SPT-14

- -

Plasticity Index, - -

Sample Depth
20.00m 21.00m

~20.45m ~21.45m

47 52

Silt,

97 53

A
tt

er
b

er
g

L
im

it
s

Liquid Limit, - -

Plastic Limit,

G
ra

in
S

iz
e

A
n

al
y

si
s

Gravel, 0 0

Sand,

Clay & Colloid,

Max. diameter, 0.85 0.85

Diam. at 60% 0.08 0.11

48

Unified soil classification - -

Disturbed

Diam. at 10% - -

Visual soil description Sandy Clay Clayey Sand
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 16.10.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 36%

1 34.74

2 35.35

3 36.37

4 36.72

5 38.11

6 39.38

 Liquid Limits % 36

 Plastic Limits % 22

 Plasticity Index 14

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 38%

1 36.59

2 37.51

3 37.90

4 38.57

5 39.46

6 40.35

 Liquid Limits % 38

 Plastic Limits % 23

 Plasticity Index 15

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 34%

1 33.10

2 33.40

3 33.92

4 34.36

5 35.42

6 36.12

 Liquid Limits % 34

 Plastic Limits % 21

 Plasticity Index 13

20

9.00-9.90m

Blows

Liquid Limits Test

PP14-2    HP-3

40

11

34

29

24

15

ATTERBERG LIMITS DETERMINATION

PP14-2    HP-1 3.00-3.70m

ASTM D4318-10

Vasantha 

11

9

14

31

Blows

24

28

24

38

38

20

Blows

Liquid Limits Test

Liquid Limits Test

PP14-2    HP-2 6.00-6.80m

15

32.00

34.00

36.00

38.00

40.00

1 10 100
W

a
te

r 
C

o
n

te
n

t 
(%

)

No of Blows (N)

36.00

38.00

40.00

42.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

32.00

34.00

36.00

38.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 04.12.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 29%

1 27.80

2 28.46

3 29.72

4 30.17

5 30.81

6 32.36

 Liquid Limits % 29

 Plastic Limits % 22

 Plasticity Index 7

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 30%

1 28.60

2 29.20

3 29.64

4 30.27

5 30.88

6 31.93

 Liquid Limits % 30

 Plastic Limits % 21

 Plasticity Index 9

Liquid Limits Test

Liquid Limits Test

PP14-2  D3 19.00-19.90m

16

21

36

34

18

Blows

11

9

14

30

Blows

26

30

ATTERBERG LIMITS DETERMINATION

PP14-2  D2 16.00-16.80m

ASTM D4318-10

Vasantha 

21

26.00

28.00

30.00

32.00

34.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

26.00

28.00

30.00

32.00

34.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP-14-2 D-1 Depth : 12.50-13.40m (     ) Specific Gravity : 2.66

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.9 99.3 41.7 6.9 2.9

Dia., mm

% Passing 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.30 mm

0.6 % 0.19 mm

96.4 % 0.11 mm

2.58

1.04

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.9 %

2.9 %

Dia. at 30%

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

Motiur

SAND
CLAY

S27-14
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP14-2 D-2 Depth : 16.00-16.80m (     ) Specific Gravity : 2.70

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 98.8 83.0 74.2

Dia., mm 0.043 0.032 0.020 0.012 0.0085 0.0061 0.0031 0.0013

% Passing 54.6 44.3 35.8 31.1 28.8 26.4 22.6 18.8 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.050 mm

0.1 % 0.010 mm

25.6 % - mm

49.2 % -

25.0 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

74.2 %
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ASTM D422-63
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP-14-2 D-3 Depth : 19.00-19.90m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.0 87.3 82.0

Dia., mm 0.041 0.030 0.020 0.012 0.0083 0.0060 0.0030 0.0012

% Passing 68.6 59.4 48.5 38.4 33.8 30.2 25.6 21.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.425 mm

0.0 % 0.030 mm

0.0 % 0.0058 mm

18.0 % - mm

53.3 % -

28.7 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

82.0 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP-14-2 D-4 Depth : 22.00-22.50m (     ) Specific Gravity : 2.69

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.2 53.2 44.4

Dia., mm 0.045 0.033 0.021 0.012 0.0086 0.0061 0.0031 0.0013

% Passing 38.6 34.1 29.6 27.8 26.4 25.1 20.6 16.1 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.12 mm

0.1 % 0.022 mm

55.6 % - mm

20.9 % -

23.5 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

44.4 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP14-2 HP-1 Depth : 3.00-3.70m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.4 90.1 82.8

Dia., mm 0.040 0.029 0.019 0.011 0.0080 0.0057 0.0029 0.0012

% Passing 73.1 67.1 58.9 50.8 46.2 41.7 34.4 24.5 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 0.850 mm

0.0 % 0.020 mm

0.1 % 0.0020 mm

17.1 % - mm

43.0 % -

39.8 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 100.0 %

82.8 %
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP14-2 HP-2 Depth : 6.00-6.80m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.9 99.5 93.8 91.4

Dia., mm 0.038 0.028 0.018 0.011 0.0079 0.0057 0.0029 0.0012

% Passing 83.6 76.4 65.6 55.8 48.6 43.2 35.1 27.0 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.014 mm

0.1 % 0.0017 mm

8.4 % - mm

50.4 % -

41.1 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.9 %

91.4 %

S27-14

A. B. Tan
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP14-2 HP-3 Depth : 9.00-9.90m (     ) Specific Gravity : 2.71

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.5 99.0 88.9 79.1

Dia., mm 0.041 0.029 0.019 0.011 0.0082 0.0059 0.0030 0.0012

% Passing 67.2 62.7 56.3 46.3 40.9 37.3 31.8 25.4 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.025 mm

0.5 % 0.0023 mm

20.5 % - mm

43.4 % -

35.6 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.9 %

79.1 %
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UNCONFINED  COMPRESSION  TEST

Project          : Project No. : S27-14

Standard       : ASTM D2166-06 Date of Testing :

Borehole No.: PP-14-2 Depth            :3.00-3.80m Tested by          : Perera

Sample No.  : HP-1 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 

Unconfined 

Compressive 

Strength

Height (Mg/m3) (kPa)

1 85.50 1.30 17.1 149 15.13

0.0

After shearing (Spec. 1) After shearing (Spec. 2)    After shearing (Spec. 3)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain]

8.5

Coefficient of 

Deformation
Size of Specimen (mm)

Diameter

50.00

Preparatory Survey on Matarbari USC Coral-fired Power 

Project

N/A1.83

(%)

Shear 

Strength

(kPa)

Corrected 

Initial Strain

15.09.14

Specimen

No.

Natural

Water

Content

(%)

Bulk

Density

(Mg/m3) E50 (kPa)

Strain at 

Failure

(%)

Condition

of
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Undisturbed 40.9
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UNCONFINED  COMPRESSION  TEST

Project          : Project No. : S27-14

Standard       : ASTM D2166-06 Date of Testing :

Borehole No.: PP14-2 Depth            :6.00-6.80m Tested by          : Perera

Sample No.  : HP-2 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 

Unconfined 

Compressive 

Strength

Height (Mg/m3) (kPa)

1 97.80 1.39 19.5 406 9.90

0.0

After shearing (Spec. 1) After shearing (Spec. 2)    After shearing (Spec. 3)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain]

Condition

of

Sample

Undisturbed

Strain at 

Failure

(%)

Specimen

No.

Natural

Water

Content

(%)

Bulk

Density

(Mg/m3)

Preparatory Survey on Matarbari USC Coral-fired Power 
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850 Date of Testing :

Borehole No.: PP-14-2 Depth            :3.00-3.70m Tested by          : Perera

Sample No.  : HP-1 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.34 40 43.0 1064 11.20

2 99.80 1.20 80 40.0 1715 6.25

3 99.80 1.24 160 47.1 1774 13.40

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

Condition

of

Sample

Undisturbed

Undisturbed

Undisturbed

N/A

N/A

Strain at 

Failure

(%)

N/A1.83

(%)

2

1.74

50.00

1

37.1

46.3
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1.7650.00
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Deformation

E50 (kPa)

15.09.14
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850 Date of Testing :

Borehole No.: PP-14-2 Depth            :6.00-6.80m Tested by          : Perera

Sample No.  : HP-2 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.30 60 45.2 1154 9.44

2 99.80 1.14 120 23.6 179 14.99

3 88.20 1.34 240 25.4 287 14.90

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

15.09.14

Corrected 

Initial Strain
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50.00

1

40.2

44.8

39.5

1.6550.00
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850 Date of Testing :

Borehole No.: PP-14-2 Depth            :9.00-9.90m Tested by          : Perera

Sample No.  : HP-3 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.33 80 72.6 1400 10.72

2 99.80 1.30 160 66.9 1895 14.50

3 99.80 1.26 320 67.7 2717 5.77

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

Condition

of

Sample

Undisturbed

Undisturbed

Undisturbed

N/A

N/A

Strain at 

Failure

(%)

N/A1.83

(%)

3 2

1.79

50.00

1

37.0

37.6

42.0

1.8050.00

50.00

Peak

Deviator

Stress

(kPa)

Modulus of

Deformation

E50 (kPa)

15.09.14

Corrected 

Initial Strain
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850-03a Date of Testing :

Borehole No.: PP-14-2 Depth            :19.00-19.90m Tested by          : Perera

Sample No.  : D-3 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.41 170 91.7 2720 10.71

2 99.80 1.40 340 87.9 1796 13.29

3 99.80 1.44 680 150.5 2647 10.49

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

Condition

of

Sample

Undisturbed

Undisturbed

Undisturbed

N/A

N/A

Strain at 

Failure

(%)

N/A1.85

(%)

13

1.88

50.00
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1.8750.00

50.00
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E50 (kPa)
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP14-2

Project No.: S27-14 Tested by : Lim Sample No.          : HP-1

Soil Type : Clay with Sand Checked by : A. B. Tan Depth of Sample    :3.00-3.70  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-1 3.00-3.70 1.261 75 0.47 (max) 0.38(average) 0.10 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP14-2

Project No.  : S27-14 Sample No.          : HP-1

Date of testing  : 15-Sep-14 Tested by : Lim Depth of Sample  : 3.00-3.70  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP14-2 TESTING STANDARD : ASTM D2435-11 DATE : 15-Sep-14

SAMPLE NO. :  HP-1 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  3.00-3.70  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.72

TESTER NO. :  27 DRY WEIGHT OF SPECIMEN :  49.400  grams SOLID HEIGHT OF SPECIMEN  : 7.960 mm

INITIAL MOISTURE CONTENT : 45.1 % BULK  DENSITY                 : 1.75 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 2.261 1.261

12.000 20.9 17.896 1.17 9.73E-04

12.000 17.791 2.235 1.235

13.000 11.9 17.732 0.67 5.16E-04

25.000 17.672 2.220 1.220

25.000 20.8 17.568 1.18 4.74E-04

50.000 17.464 2.194 1.194

50.000 63.1 17.149 3.68 7.36E-04

100.000 16.833 2.115 1.115

100.000 106.2 16.302 6.51 6.51E-04

200.000 15.771 1.981 0.981

200.000 100.3 15.270 6.57 3.28E-04

400.000 14.768 1.855 0.855

400.000 89.3 14.322 6.24 1.56E-04

800.000 13.875 1.743 0.743

800.000 84.3 13.454 6.27 7.83E-05

1600.000 13.032 1.637 0.637

1600.000 86.7 12.599 6.88 4.30E-05

3200.000 12.165 1.528 0.528

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 0.98 1.08E-06 9.32E-02 3.40E+01 4.9 0.234 1.03E-08

12.000

18.500 1.22 8.45E-07 7.30E-02 2.66E+01 3.0 0.253 4.28E-09

25.000

37.500 1.36 7.47E-07 6.45E-02 2.36E+01 4.9 0.235 3.47E-09

50.000

75.000 1.34 7.23E-07 6.25E-02 2.28E+01 13.4 0.213 5.22E-09

100.000

150.000 1.81 4.83E-07 4.17E-02 1.52E+01 47.1 0.444 3.09E-09

200.000

300.000 1.34 5.72E-07 4.94E-02 1.80E+01 40.3 0.402 1.84E-09

400.000

600.000 1.47 4.58E-07 3.96E-02 1.44E+01 35.1 0.393 7.00E-10

800.000

1200.000 1.28 4.63E-07 4.00E-02 1.46E+01 32.2 0.382 3.56E-10

1600.000

2400.000 1.22 4.27E-07 3.69E-02 1.35E+01 30.3 0.350 1.80E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 12.323 12.660 13.124 13.631

E 0.548 0.590 0.649 0.712

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP14-2

Project No.: S27-14 Tested by : Lim Sample No.          : HP-2

Soil Type : Clay Checked by : A. B. Tan Depth of Sample    :6.00-6.80  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-2 6.00-6.80 1.222 75 0.41 (max) 0.38(average) 0.10 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP14-2

Project No.  : S27-14 Sample No.          : HP-2

Date of testing  : 15-Sep-14 Tested by : Lim Depth of Sample  : 6.00-6.80  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP14-2 TESTING STANDARD : ASTM D2435-11 DATE : 15-Sep-14

SAMPLE NO. :  HP-2 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  6.00-6.80  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.72

TESTER NO. :  28 DRY WEIGHT OF SPECIMEN :  50.260  grams SOLID HEIGHT OF SPECIMEN  : 8.100 mm

INITIAL MOISTURE CONTENT : 41.7 % BULK  DENSITY                 : 1.77 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 2.222 1.222

12.000 26.1 17.870 1.46 1.22E-03

12.000 17.739 2.190 1.190

13.000 8.6 17.696 0.49 3.74E-04

25.000 17.653 2.179 1.179

25.000 28.8 17.509 1.64 6.58E-04

50.000 17.365 2.144 1.144

50.000 62.4 17.053 3.66 7.32E-04

100.000 16.741 2.067 1.067

100.000 90.4 16.289 5.55 5.55E-04

200.000 15.837 1.955 0.955

200.000 97.8 15.348 6.37 3.19E-04

400.000 14.859 1.834 0.834

400.000 89.8 14.410 6.23 1.56E-04

800.000 13.961 1.724 0.724

800.000 87.4 13.524 6.46 8.08E-05

1600.000 13.087 1.616 0.616

1600.000 86.3 12.656 6.82 4.26E-05

3200.000 12.224 1.509 0.509

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 2.99 3.51E-07 3.03E-02 1.11E+01 11.2 0.431 4.19E-09

12.000

18.500 3.31 3.11E-07 2.68E-02 9.79E+00 3.0 0.347 1.14E-09

25.000

37.500 3.17 3.18E-07 2.74E-02 1.00E+01 21.9 0.760 2.05E-09

50.000

75.000 4.47 2.14E-07 1.85E-02 6.74E+00 47.5 0.761 1.54E-09

100.000

150.000 3.06 2.85E-07 2.46E-02 8.99E+00 45.0 0.497 1.55E-09

200.000

300.000 2.46 3.14E-07 2.71E-02 9.90E+00 48.1 0.492 9.82E-10

400.000

600.000 2.38 2.87E-07 2.48E-02 9.06E+00 45.5 0.507 4.39E-10

800.000

1200.000 2.13 2.82E-07 2.44E-02 8.91E+00 43.3 0.495 2.24E-10

1600.000

2400.000 1.99 2.65E-07 2.29E-02 8.35E+00 42.4 0.492 1.11E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 12.416 12.765 13.240 13.783

E 0.533 0.576 0.635 0.702

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP14-2

Project No.: S27-14 Tested by : Lim Sample No.          : HP-3

Soil Type : Sandy Silt Checked by : A. B. Tan Depth of Sample    :9.00-9.90  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-3 9.00-9.90 1.007 380 0.30 (max) 0.27(average) 0.064 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP14-2

Project No.  : S27-14 Sample No.          : HP-3

Date of testing  : 15-Sep-14 Tested by : Lim Depth of Sample  : 9.00-9.90  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP14-2 TESTING STANDARD : ASTM D2435-11 DATE : 15-Sep-14

SAMPLE NO. :  HP-3 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  9.00-9.90  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.71

TESTER NO. :  29 DRY WEIGHT OF SPECIMEN :  55.450  grams SOLID HEIGHT OF SPECIMEN  : 8.970 mm

INITIAL MOISTURE CONTENT : 36.0 % BULK  DENSITY                 : 1.84 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 2.007 1.007

12.000 8.5 17.958 0.47 3.94E-04

12.000 17.915 1.997 0.997

13.000 9.2 17.869 0.51 3.96E-04

25.000 17.823 1.987 0.987

25.000 11.5 17.766 0.65 2.59E-04

50.000 17.708 1.974 0.974

50.000 19.1 17.613 1.08 2.17E-04

100.000 17.517 1.953 0.953

100.000 30.2 17.366 1.74 1.74E-04

200.000 17.215 1.919 0.919

200.000 52.9 16.951 3.12 1.56E-04

400.000 16.686 1.860 0.860

400.000 63.0 16.371 3.85 9.62E-05

800.000 16.056 1.790 0.790

800.000 68.9 15.712 4.39 5.48E-05

1600.000 15.367 1.713 0.713

1600.000 77.3 14.981 5.16 3.23E-05

3200.000 14.594 1.627 0.627

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 1.97 5.39E-07 4.66E-02 1.70E+01 1.2 0.140 2.09E-09

12.000

18.500 1.81 5.78E-07 5.00E-02 1.82E+01 1.3 0.145 2.25E-09

25.000

37.500 2.08 4.98E-07 4.30E-02 1.57E+01 2.0 0.171 1.27E-09

50.000

75.000 2.05 4.98E-07 4.30E-02 1.57E+01 2.3 0.112 1.06E-09

100.000

150.000 1.67 5.95E-07 5.14E-02 1.88E+01 3.2 0.109 1.01E-09

200.000

300.000 1.23 7.65E-07 6.61E-02 2.41E+01 7.6 0.141 1.17E-09

400.000

600.000 1.21 7.29E-07 6.30E-02 2.30E+01 8.4 0.136 6.88E-10

800.000

1200.000 1.37 5.90E-07 5.10E-02 1.86E+01 9.0 0.130 3.17E-10

1600.000

2400.000 1.24 5.95E-07 5.14E-02 1.88E+01 8.8 0.114 1.88E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 14.692 14.913 15.216 15.620

E 0.638 0.663 0.696 0.741

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP14-2

Project No.: S27-14 Tested by : Lim Sample No.          : D-3

Soil Type : 0 Checked by : A. B. Tan Depth of Sample    :19.00-19.90  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

D-3 19.00-19.90 0.917 670 0.20 (max) 0.19(average) 0.04 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP14-2

Project No.  : S27-14 Sample No.          : D-3

Date of testing  : 26-Nov-14 Tested by : Lim Depth of Sample  : 19.00-19.90  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP14-2 TESTING STANDARD : ASTM D2435-11 DATE : 26-Nov-14

SAMPLE NO. :  D-3 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  19.00-19.90  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.72

TESTER NO. :  4 DRY WEIGHT OF SPECIMEN :  58.260  grams SOLID HEIGHT OF SPECIMEN  : 9.390 mm

INITIAL MOISTURE CONTENT : 33.9 % BULK  DENSITY                 : 1.91 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 1.917 0.917

12.000 11.1 17.945 0.62 5.15E-04

12.000 17.889 1.905 0.905

13.000 11.0 17.834 0.62 4.74E-04

25.000 17.779 1.893 0.893

25.000 13.1 17.714 0.74 2.96E-04

50.000 17.648 1.879 0.879

50.000 14.8 17.574 0.84 1.68E-04

100.000 17.500 1.864 0.864

100.000 20.5 17.398 1.18 1.18E-04

200.000 17.295 1.842 0.842

200.000 23.2 17.179 1.35 6.75E-05

400.000 17.063 1.817 0.817

400.000 36.2 16.882 2.14 5.36E-05

800.000 16.701 1.779 0.779

800.000 46.9 16.467 2.85 3.56E-05

1600.000 16.232 1.729 0.729

1600.000 54.2 15.961 3.40 2.12E-05

3200.000 15.690 1.671 0.671

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 1.99 5.32E-07 4.60E-02 1.68E+01 1.8 0.162 2.69E-09

12.000

18.500 2.13 4.91E-07 4.24E-02 1.55E+01 1.8 0.164 2.29E-09

25.000

37.500 2.20 4.68E-07 4.04E-02 1.48E+01 1.7 0.128 1.36E-09

50.000

75.000 2.20 4.61E-07 3.98E-02 1.45E+01 1.7 0.113 7.61E-10

100.000

150.000 1.98 5.01E-07 4.33E-02 1.58E+01 2.4 0.116 5.80E-10

200.000

300.000 1.99 4.88E-07 4.22E-02 1.54E+01 3.1 0.135 3.23E-10

400.000

600.000 1.64 5.72E-07 4.95E-02 1.81E+01 4.3 0.117 3.01E-10

800.000

1200.000 1.42 6.25E-07 5.40E-02 1.97E+01 4.7 0.100 2.18E-10

1600.000

2400.000 1.24 6.75E-07 5.83E-02 2.13E+01 5.8 0.107 1.41E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 15.775 15.913 16.094 16.353

E 0.680 0.695 0.714 0.742

KISO-JIBAN CONSULTANTS CO., LTD.
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 15.12.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: PP-14-2 Sample No.:D-1 Depth : 12.50-13.40m

Specimen Condition : Remoulded Test Method : ASTM D7181-11

Soil Description :  Sand Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 1.85 1.85 1.85

Water Content, % 35.8 35.8 35.8

Dry Density Mg/m
3 1.36 1.36 1.36

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 650 750 850

B-value 0.97 0.95 0.96

Cell Pressure kPa 650 750 850

Back Pressure kPa 500 500 500

Initial PWP, kPa 635 729 827

Final PWP kPa 500 500 500

Volume Change, % 0.22 0.26 0.39

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 650 750 850

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 150 250 350

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) -0.94 -0.27 -0.63

Strain at  (σ1-σ3)f (%) 5.14 9.07 8.03

Mode of Failure

1 2 3 4

φd = 37 Degree

cd = 0 kPa

Remarks :

Specimens are prepared at required saturated wet density = 1.85 Mg/m3  

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter

Shear Strength 

Parameters

550 717 1013

Compression 

Stage

Failure 

Conditions

270 248

0.014 0.010 0.011

408

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-1 Soil Type:  Sand

Borehole No.: PP-14-2 Depth : 12.50-13.40m
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : PP-14-2 Soil Type:  Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-1 Depth : 12.50-13.40m

Project No. : S27-14 37 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: PP-14-2 Depth : 12.50-13.40m

Sample No.: D-1 Soil Type:  Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 29.6 20 29.6 20 27.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 68.2 50 67.4 50 65.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 121.3 100 120.6 100 119.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 175.9 150 174.5 150 175.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 231.0 200 228.7 200 230.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 285.5 250 283.0 250 285.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 339.3 300 337.4 300 339.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 392.7 350 391.3 350 393.4

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 445.8 400 444.6 400 446.7

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 497.3 450 496.1 450 498.1

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 650 510 750 510 850

P.W.P (kPa) 500 635.3 500 728.5 500 827.4

Back Pressure (kPa)

B-value

Specimen 4

Result of B-value Check 

0.26

0.35 0.31

Specimen 1

B-check 

Step.6 250 250 250

0.71 0.66 0.70

B-check 

Step.5 200 200 200

0.62 0.57 0.60

B-check 

Step.4 150 150 150

0.52 0.49 0.50

B-check 

Step.3 100 100 100

0.43 0.41 0.39

B-check 

Step.1 20 20

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.36

20

0.32 0.32

B-check 

Step.7 300

0.93

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.79

0.95 0.92 0.96

0.75 0.79

350 350

B-check 

Step.10 450

500 500

0.85 0.83 0.87

B-check 

Step.11

0.97 0.95 0.96

400 400

0.92 0.89

500

450 450

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: PP-14-2 Soil Type:  Sand

Sample No.: D-1 Depth : 12.50-13.40m

Specimen No.: 1

p' = 150 kPa

t100 = 2.5 min

Cv = 408 m
2
/year

mvi= 0.014 m
2
/MN

Specimen No.: 2

p' = 250 kPa

t100 = 3.8 min

Cv = 270 m
2
/year

mvi= 0.010 m
2
/MN

Specimen No.: 3

p' = 350 kPa

t100 = 4.1 min

Cv = 248 m
2
/year

mvi= 0.011 m
2
/MN
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- Volume Change versus Root Time in Consolidation Stages -
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 28.11.14 Tested by : Perera Checked by : A. B. Tan

Borehole No.: PP-14-2 Sample No.:D-2 Depth : 16.00-16.80m

Specimen Condition : Undisturbed Test Method : ASTM D7181-11

Soil Description : Silty Clay with Sand Ave. Diameter : 50.0mm Ave. Height : 99.8mm

Specimen No. 1 2 3 4

Wet Density, Mg/m
3 1.83 1.83 1.84

Water Content, % 31.5 35.2 33.0

Dry Density Mg/m
3 1.39 1.35 1.35

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 650 750 850

B-value 0.98 0.96 0.97

Cell Pressure kPa 650 750 850

Back Pressure kPa 500 500 500

Initial PWP, kPa 637 731 831

Final PWP kPa 500 500 500

Volume Change, % 1.49 1.40 2.21

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 650 750 850

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 150 250 350

Shearing Speed mm/min 0.015 0.015 0.015

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa N/A N/A N/A

Volumetric Strain at (σ1-σ3)f   (%) 5.73 5.29 5.69

Strain at  (σ1-σ3)f (%) 15.01 15.02 15.01

Mode of Failure

1 2 3 4

φd = 35 Degree

cd = 0 kPa

Remarks :

Initial Condition

Saturation Stage

Consolidation 

Stage

Consolidation 

Parameter

Compression 

Stage

Failure 

Conditions

693 650

0.099 0.056 0.063

602

Shear Strength 

Parameters

416 662 907

Summary of Consolidated Drained Triaxial Compression Test

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.

6-483

485



Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: D-2 Soil Type: Silty Clay with Sand

Borehole No.: PP-14-2 Depth : 16.00-16.80mm
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Consolidated Drained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress at Peak Deviator Stress) - Borehole No. : PP-14-2 Soil Type: Silty Clay with Sand

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : D-2 Depth : 16.00-16.80m

Project No. : S27-14 35 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: PP-14-2 Depth : 16.00-16.80m

Sample No.: D-2 Soil Type: Silty Clay with Sand

Initial Final Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 42.3 20 33.9 20 33.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 90.7 50 80.9 50 79.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 143.4 100 136.9 100 136.1

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 195.3 150 190.5 150 190.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 246.4 200 242.9 200 242.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 297.1 250 294.5 250 295.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 347.7 300 345.6 300 346.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 398.2 350 396.5 350 397.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 448.6 400 447.5 400 448.2

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 498.8 450 498.1 450 498.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 650 510 750 510 850

P.W.P (kPa) 500 636.7 500 731.0 500 830.8

Back Pressure (kPa)

B-value

Specimen 4

Result of B-value Check 

0.44

0.62 0.59

Specimen 1

B-check 

Step.6 250 250 250

0.94 0.89 0.90

B-check 

Step.5 200 200 200

0.93 0.86 0.86

B-check 

Step.4 150 150 150

0.91 0.81 0.81

B-check 

Step.3 100 100 100

0.87 0.74 0.72

B-check 

Step.1 20 20

Specimen 2 Specimen 3

B-check 

Step.2 50 50 50

0.81

20

0.74 0.46

B-check 

Step.7 300

0.96

B-check 

Step.8 350

B-check 

Step.9 400

300 300

0.95

0.98 0.96 0.97

0.91 0.93

350 350

B-check 

Step.10 450

500 500

0.96 0.93 0.95

B-check 

Step.11

0.98 0.96 0.97

400 400

0.97 0.95

500

450 450

Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Borehole No.: PP-14-2 Soil Type: Silty Clay with Sand

Sample No.: D-2 Depth : 16.00-16.80m

Specimen No.: 1

p' = 150 kPa

t100 = 1.7 min

Cv = 602 m
2
/year

mvi= 0.099 m
2
/MN

Specimen No.: 2

p' = 250 kPa

t100 = 1.5 min

Cv = 693 m
2
/year

mvi= 0.056 m
2
/MN

Specimen No.: 3

p' = 350 kPa

t100 = 1.6 min

Cv = 650 m
2
/year

mvi= 0.063 m
2
/MN
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Consolidated Drained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages -
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-8 Depth : 11.00-11.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 99.0 98.5 96.8 75.7 60.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.9 1.9 14.5 23.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 1.0 1.5 3.2 24.3 39.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.6 % #NUM! mm

1.0 % #NUM! mm

37.7 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.4 % Coeff. of Curvature #NUM! 0.00

98.5 % 38.62 0.00

60.8 % 60.82 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm
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11.00-11.45 m
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11.00-11.45 m

2014/11/21
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Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
60.8
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-1 Depth : 12.50-13.40 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 99.1 49.9 6.0 4.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.8 45.4 85.3 86.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.9 50.1 94.0 95.1

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.28 mm

0.8 % 0.25 mm

94.2 % 0.17 mm

Dia. at 10% 0.115 mm

Coeff. of Uniformity 2.43

99.9 % Coeff. of Curvature 0.90 0.00

99.1 % 94.98 0.00

4.9 % 4.94 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-1

4.75 - 2.00 mm

12.50-13.40 m

D-1

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

12.50-13.40 m

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
4.9
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-9 Depth : 14.00-14.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.9 99.1 74.5 57.6 55.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.9 26.1 43.4 45.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.9 25.5 42.4 44.9

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.12 mm

0.8 % #NUM! mm

44.0 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

99.1 % 44.77 0.00

55.1 % 55.13 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-9

4.75 - 2.00 mm

14.00-14.45 m

SPT-9

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

14.00-14.45 m

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
55.1

PS on Matarbari USC Coal-fired Power Project
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-10 Depth : 15.00-15.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.5 98.2 67.8 29.8 26.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 1.9 34.0 74.1 77.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 1.8 32.2 70.2 73.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.2 % 0.21 mm

1.7 % 0.17 mm

71.8 % 0.11 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.8 % Coeff. of Curvature #NUM! 0.00

98.2 % 73.47 0.00

26.4 % 26.36 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63
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2014/11/19
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Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
26.4

2000um Sieve Passing

S27-14

4.750.425

COARSE

15.00-15.45 m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-10

4.75 - 2.00 mm

15.00-15.45 m

SPT-10

Dia. at 50%

S
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v
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Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-2 Depth : 16.00 - 16.85 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 98.3 62.9 38.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.5 31.9 52.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.7 37.1 61.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.10 mm

0.1 % 0.09 mm

61.1 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.9 % 61.22 0.00

38.8 % 38.78 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-2

4.75 - 2.00 mm

16.00 - 16.85 m

D-2

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

16.00 - 16.85 m

2014/10/27

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
38.8
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-11 Depth : 17.00-17.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.3 98.2 91.4 72.4 40.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.6 7.3 23.4 50.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 1.8 8.6 27.6 59.4

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.09 mm

1.7 % 0.08 mm

57.5 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

98.2 % 59.24 0.00

40.6 % 40.62 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY
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FINE

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
40.6

2000um Sieve Passing

S27-14

4.750.425

COARSE

17.00-17.45 m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-11

4.75 - 2.00 mm

17.00-17.45 m

SPT-11

Dia. at 50%

S
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Retained Mass, g

Cumulative % Retained
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-12 Depth : 18.00-18.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.3 87.1 64.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.0 7.7 21.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.7 12.9 35.9

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % #NUM! mm

0.2 % #NUM! mm

35.8 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.8 % 35.94 0.00

64.1 % 64.06 0.00

MEDIUM COARSE
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Dia. at 60%

Dia. at 30%
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Silt and Clay (%)
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Smaller than 0.005 mm
64.1
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4.750.425

COARSE

18.00-18.45 m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-12

4.75 - 2.00 mm

18.00-18.45 m

SPT-12

Dia. at 50%
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 (Sp-1) Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-3 Depth : 19.00 - 19.90 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 83.8 59.2 47.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 14.7 37.0 47.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 16.2 40.8 52.5

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.11 mm

0.6 % 0.08 mm

51.8 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.4 % 52.46 0.00

47.5 % 47.54 0.00

MEDIUM COARSE
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Dia. at 30%
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19.00 - 19.90 m

Larger than 4.75 mm
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4.75 - 2.00 mm

19.00 - 19.90 m

D-3

Dia. at 50%
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 (Sp-4) Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : D-3 Depth : 19.00 - 19.90 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.1 98.4 97.3 96.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 0.9 1.6 2.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.9 1.6 2.7 3.5

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % #NUM! mm

0.9 % #NUM! mm

2.6 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.1 % 3.49 0.00

96.5 % 96.51 0.00

S
ie

v
e Dia., mm

% Passing

Retained Mass, g

Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

D-3

4.75 - 2.00 mm

19.00 - 19.90 m

D-3

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

19.00 - 19.90 m

2014/10/27

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
96.5
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-13 Depth : 20.00-20.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 98.7 80.5 52.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.8 11.5 27.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.3 19.5 47.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 0.85 mm

0.0 % 0.08 mm

0.1 % #NUM! mm

47.0 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.9 % 47.17 0.00

52.8 % 52.83 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-14-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-14 Depth : 21.00-21.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 98.7 58.5 48.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.9 27.3 33.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.3 41.5 51.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 0.85 mm

0.0 % 0.11 mm

0.4 % 0.08 mm

51.2 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.6 % 51.57 0.00

48.4 % 48.43 0.00
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Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/11/21

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
48.4

2000um Sieve Passing

S27-14

4.750.425

COARSE

21.00-21.45 m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-14

4.75 - 2.00 mm

21.00-21.45 m

SPT-14

Dia. at 50%
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóí ØÐóí Ü»°¬¸ æ éòððóéòèð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéî

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë
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û Ð¿­­·²¹ éëòï êçòí êïòë ëìòê ìçòè ììòç íéòï îçòí ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ
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Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóí ØÐóë Ü»°¬¸ æ ïíòððóïíòçð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéì

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòç ççòê èçòê èîòê

Ü·¿òô ³³ ðòðìï ðòðíð ðòðïç ðòðïï ðòððèï ðòððëè ðòððíð ðòððïî

û Ð¿­­·²¹ êêòí êðòé ëìòï ìéòè ìíòë íçòî íîòé îêòï ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð
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Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòèëð ³³
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóïìóí ØÐóê Ü»°¬¸ æ ïêòððóïêòçð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéí

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð çèòì èçòè éçòð éíòé

Ü·¿òô ³³ ðòðìï ðòðíð ðòðïç ðòðïï ðòððèï ðòððëè ðòððíð ðòððïî

û Ð¿­­·²¹ êìòð ëçòí ëîòé ìêòï ìîòì íèòê ííòð îëòì ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹
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29) PP-17-1 
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   Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Standard: ASTM

HP-1 HP-2 HP-3 D-1

2.00m 5.00m 8.00m 15.00m

~2.85m ~5.85m ~8.85m ~15.85m

Disturbed

Natural Water Content                           % 51.1 42.6 33.4 29.9

Specific Gravity                     2.76 2.74 2.72 2.72

Wet Density                                 Mg/m
3 1.71 1.81 1.89 1.87

Dry Density                                  Mg/m
3 1.13 1.27 1.42 1.44

1.44 1.16 0.92 0.89

Degree of Saturation                             % 98 100 99 91

% 62 40 30 30

% 29 22 19 18

% 33 18 11 12

% 0 0 0 0

% 2 2 27 22

% 40 54 39 46

% 58 44 34 32

mm 2.00 2.00 2.00 2.00

mm 0.0054 0.021 0.038 0.036

mm - - - -

Clay Clay
 Clay with 

Sand.

 Clay with 

Sand.

CH CL CL CL

( 
0 

) 0 0 0 -

16 13 51 -

UU UU UU -

( 
0 

) 40 40 - -

0 0 - -

CU CU - -

kPa 61 79 - -

0.39 0.35 0.21 0.22

200-1600 200-1600 1600-3200 1600-3200

0.12 0.083 0.039 0.058

- - - -

% - - - -

% - - - -

% - - - -

- - - -

- - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*
2
  : In terms of effective stress

Checked by :

  Kiso-Jiban Consultants Co., Ltd.

Unconfined Compression Strength (kPa)

Strain at failure (%)

C
o

n
so

li
d

at
io

n
 T

es
t

Preconsolidation 

Pressure,

Compression Index(Average)

Pressure Range for Compression 

Index(kPa)

Swell index

C
h

em
ic

al
 T

es
t

pH value

Total sulphate 

content as S03,

Chloride content as 

Cl,

Organic Matter 

content,

Visual soil description

Unified soil classification

T
ri

ax
ia

l 
co

m
p

re
ss

io
n

 t
es

t

Angle of Internal 

Friction

Cohesion Intercept, kPa

Condition of drainage

Angle of Internal 

Friction *
2

Cohesion Intercept, kPa *
2

Condition of drainage

Sample Depth

G
ra

in
 S

iz
e 

A
n

al
y

si
s

Gravel,

Sand,

Silt,

Clay & Colloid,

Max. diameter,

Diam. at 60%

Diam. at 10%

Natural Void Ratio

A
tt

er
b

er
g

 L
im

it
s

Liquid Limit,

Plastic Limit,

Plasticity Index,

Undisturbed

TABLE          SUMMARY OF SOIL TEST

Borehole No.

Sample No.

PP-17-1

Condition of Sample
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 17.10.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 62%

1 60.10

2 60.53

3 61.73

4 62.59

5 64.21

6 66.60

 Liquid Limits % 62

 Plastic Limits % 29

 Plasticity Index 33

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 40%

1 39.47

2 39.90

3 40.13

4 40.51

5 41.31

6 42.24

 Liquid Limits % 40

 Plastic Limits % 22

 Plasticity Index 18

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 30%

1 29.41

2 29.73

3 30.31

4 30.88

5 31.40

6 32.09

 Liquid Limits % 30

 Plastic Limits % 19

 Plasticity Index 11

23

8.00-8.85m

Blows

Liquid Limits Test

PP17-1   HP-3

36

10

32

25

19

14

ATTERBERG LIMITS DETERMINATION

PP17-1   HP-1 2.00-2.85m

ASTM D4318-10

Vasantha 

10

11

17

34

Blows

29

33

30

38

38

24

Blows

Liquid Limits Test

Liquid Limits Test

PP17-1   HP-2 5.00-5.85m

17

55.00

60.00

65.00

70.00

1 10 100
W

a
te

r 
C

o
n

te
n

t 
(%

)

No of Blows (N)

38.00

40.00

42.00

44.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

28.00

30.00

32.00

34.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch
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Project Name : Preparatory Survey on Matarbari USC Coral-fired Power Project Project No. : S27-14

Standard : Date of Testing : 03.12.14

Tested By : Checked By : A. B. Tan

Sample No.  : Depth :

Remarks  : Tested on material at natural state

Test No. Wn LL = 30%

1 28.43

2 29.22

3 29.49

4 30.49

5 31.72

6 32.89

 Liquid Limits % 30

 Plastic Limits % 18

 Plasticity Index 12

Liquid Limits Test
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PP-17-1  D-1 15.00-15.85m

ASTM D4318-10

Vasantha 

26.00

28.00

30.00

32.00

34.00

36.00

1 10 100

W
a

te
r 

C
o

n
te

n
t 

(%
)

No of Blows (N)

Kiso-Jiban Consultants Co Ltd
Singapore Branch

6-512

514



GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP17-1 HP-1 Depth : 2.00-2.85m (     ) Specific Gravity : 2.76

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.5 99.0 98.8 98.1 97.8

Dia., mm 0.036 0.026 0.017 0.010 0.0075 0.0054 0.0028 0.0012

% Passing 97.1 94.4 88.4 76.7 68.0 60.2 46.8 33.0 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.0054 mm

1.0 % - mm

1.3 % - mm

39.7 % -

58.1 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.5 %

97.8 %

4.750.425

S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

PP17-1 HP-1PP17-1 HP-1

75um Sieve Passing

Larger than 4.75 mm
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2.00 - 0.425 mm

0.425 - 0.075 mm

2.00-2.85m

0.005

CLAY
SAND

FINE MEDIUM          COARSE

Coeff. of Curvature

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63

0.075

0.075 - 0.005 mm

Smaller than 0.005 mm

Htet Paing/Motiur13.10.14

    GRAVEL

S27-14

A. B. Tan

       COARSE

2.00-2.85m
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP17-1 HP-2 Depth : 5.00-5.85m (     ) Specific Gravity : 2.74

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.7 99.0 98.1

Dia., mm 0.040 0.029 0.019 0.011 0.0080 0.0057 0.0029 0.0012

% Passing 77.2 67.5 58.4 52.5 49.5 46.5 38.6 27.7 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.021 mm

0.2 % 0.0015 mm

1.7 % - mm

53.6 % -

44.5 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.9 %

98.1 %

S27-14

       COARSE

Max. Diameter

Dia. at 60%

Dia. at 30%

Dia. at 10%

5.00-5.85m

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63
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Smaller than 0.005 mm

75um Sieve Passing

PP17-1 HP-2

S
ie

v
e

H
y

d
ro

.
S

ie
v

e
H

y
d

ro
.

0.005

CLAY
SAND

FINE

4.750.425

PP17-1 HP-2

MEDIUM          COARSE

0

10

20

30

40

50

60

70

80

90

100

0.001 0.010 0.100 1.000 10.000 100.000

P
e

rc
e

n
ta

g
e

 P
a

s
s

in
g

, 
 %

Grain Diameter,  mm

Kiso-Jiban Consultants Co., Ltd.

6-514

516



GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP17-1 HP-3 Depth : 8.00-8.85m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.5 99.2 83.9 72.8

Dia., mm 0.041 0.030 0.019 0.011 0.0082 0.0058 0.0030 0.0012

% Passing 61.6 55.6 47.8 41.8 38.2 35.6 29.5 21.7 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.038 mm

0.5 % 0.0031 mm

26.6 % - mm

39.0 % -

33.8 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.8 %

72.8 %

4.750.425
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Larger than 4.75 mm

4.75 - 2.00 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

8.00-8.85m

0.005

CLAY
SAND

FINE MEDIUM          COARSE

0.075 - 0.005 mm

Smaller than 0.005 mm

Coeff. of Uniformity

Coeff. of Curvature

Preparatory Survey on Matarbari USC Coral-fired Power Project
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GRAIN   SIZE   DISTRIBUTION

Project    :   

Location of Project :     Project No.  :

Tested Method : Date of Testing :       Tested By :     Checked by : 

Sample No.  : PP-17-1 D-1 Depth : 15.00-15.85m (     ) Specific Gravity : 2.72

Dia., mm 75.0 50.0 37.5 25.0 19.0 9.50 4.75 2.00 0.850 0.425 0.250 0.106 0.075

% Passing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.6 92.7 83.4 77.8

Dia., mm 0.041 0.030 0.020 0.012 0.0083 0.0059 0.0030 0.0009

% Passing 64.9 54.0 45.7 40.2 36.6 33.8 29.3 22.9 1

Sample No.  : Depth : (     ) Specific Gravity :

Dia., mm

% Passing

Dia., mm

% Passing

Grain Size Distribution Curves

2.00 19.0 75.0

     FINE

SILT

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.036 mm

1.4 % 0.0033 mm

20.8 % - mm

45.4 % -

32.4 % -

2000um Sieve Passing 100.0 %

425um Sieve Passing 99.8 %

77.8 %

Preparatory Survey on Matarbari USC Coral-fired Power Project

ASTM D422-63
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27.14

Standard       : ASTM D2850-03a Date of Testing :

Borehole No.: PP-17-1 Depth            :2.00-2.85m Tested by          : Perera

Sample No.  : HP-1 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.16 40 27.8 587 14.70

2 99.80 1.15 80 32.8 985 10.24

3 99.80 1.08 160 32.8 1358 7.25

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

08.10.14

Corrected 

Initial Strain

Preparatory Survey on Matarbari USC Coral-fired Power 

Project

Specimen

No.

Natural

Water

Content

(%)

Bulk

Density

(Mg/m3)

Size of Specimen (mm)

Diameter

Peak

Deviator

Stress

(kPa)

Modulus of

Deformation

E50 (kPa)

50.00

1

48.9

49.6

54.7

1.7150.00

50.00

N/A1.73

(%)

3 2

1.66
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Undisturbed

N/A
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UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850-03a Date of Testing :

Borehole No.: PP-17-1 Depth            :5.00-5.85m Tested by          : Perera

Sample No.  : HP-2 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.23 50 27.0 1164 7.47

2 99.80 1.23 100 25.9 932 6.02

3 99.90 1.28 200 24.4 378 14.22

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

Condition

of

Sample

Undisturbed

Undisturbed

Undisturbed

N/A

N/A

Strain at 

Failure

(%)

N/A1.79

(%)

1.83

50.00 45.1

42.9

43.0

1.7650.00

50.10

3 2 1

Peak

Deviator

Stress

(kPa)

Modulus of

Deformation

E50 (kPa)

08.10.14

Corrected 

Initial Strain

Preparatory Survey on Matarbari USC Coral-fired Power 
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Diameter

0

10

20

30

40

50

60

0 5 10 15 20 25

D
e

vi
a

to
r 

S
tr

e
ss

, 
k

P
a

Axial Strain, %

Specimen No. 1

Specimen No. 2

Specimen No. 3

Specimen No. 4

Stress-strain Curves

0

20

40

60

80

100

120

0 20 40 60 80 100 120 140 160 180 200 220 240

S
h

e
a

r 
S

tr
e

ss
, 

k
P

a

Principal Stress, kPa

Mohr's Circles

Cu=13kPa

φu=0deg

Kiso-Jiban Consultants Co Ltd
Singapore Branch

6-518

520



UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

Project          : Project No. : S27-14

Standard       : ASTM D2850-03a Date of Testing :

Borehole No.: PP-17-1 Depth            :8.00-8.85m Tested by          : Perera

Sample No.  : HP-3 Strain Rate    :1.00   %/min Checked by      : A. B. Tan

Dy Density 
Cell 

Pressure

Height (Mg/m3) (kPa)

1 99.80 1.46 80 160.7 2881 14.99

2 99.80 1.41 160 92.3 2371 14.98

3 99.80 1.32 320 53.5 1817 8.77

4 0.0

After shearing (Spec. 1)

After shearing (Spec. 2)

After shearing (Spec. 3)

After shearing (Spec. 4)

Remarks  : - [Strain at failure]=[Recorded strain at failure] - [Corrected Initial Strain] Portion Tested

- Latex membrane with 0.2mm in thickness is used. Top Bottom

- Membrane correction is carried out based on BS 1377 : 1990

Condition

of

Sample

Undisturbed

Undisturbed

Undisturbed

N/A

N/A

Strain at 

Failure

(%)

N/A1.89

(%)

1

1.81

50.00 29.9

32.7

37.6

1.8750.00

50.00

3 2

Peak

Deviator

Stress

(kPa)

Modulus of

Deformation

E50 (kPa)

08.10.14

Corrected 

Initial Strain

Preparatory Survey on Matarbari USC Coral-fired Power 
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 10.10.14 Tested by : Perera Checked by : A. B. Tan

Borehole No : PP17-1 Sample No.:HP-1 Depth :2.00-2.85m

Specimen Condition : Undisturbed Test Method : ASTM D4767-11

Soil Description : Clay Ave. Diameter : 50.0mm Ave. Height : 99.8mm

Specimen No. 1 2 3

Wet Density, Mg/m
3 1.67 1.66 1.63

Water Content, % 51.3 51.5 55.0

Dry Density Mg/m
3 1.10 1.09 1.05

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 580 660

B-value 0.95 0.95 0.98

Cell Pressure kPa 540 580 660

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 567 646

Final PWP kPa 500 500 500

Total Volume Change, % 1.74 5.42 11.66

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 580 660

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 80 160

Shearing Speed mm/min 0.03 0.03 0.03

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa 25 63 128

A-Coefficient 0.56 0.95 1.11

Strain at  (σ1-σ3)f (%) 7.81 8.94 11.74

Effective Principal Stress Ratio 3.89 4.99 4.62

Final Wet Density, Mg/m
3 1.75 1.75 1.78

Conditions Water Content, % 49.1 49.2 45.5

In terms of Mode of Failure

Effective Stress

1 2 3 4

φ ' = 40 Degree

c ' = 0 kPa

Remarks :

1.45 0.28 0.32

0.43 0.68 0.73

44 67 116

Shear Strength 

Parameters

Initial Condition

Saturation Stage

Consolidation

Consolidation 

Parameter

Compression 

Stage

Failure 

Conditions

Summary of Consolidated Undrained Triaxial Compression Test

With Porewater Pressure Measurement

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: HP-1 Soil Type: Clay

Borehole No.: PP17-1 Depth :2.00-2.85m
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress) - Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-1 Depth :2.00-2.85m

Project No. : S27-14 13 deg
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Effective Stress at Peak Deviator Stress)- Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-1 Depth :2.00-2.85m

Project No. : S27-14 40 deg
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Stress Path - Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-1 Depth :2.00-2.85m

Project No. : S27-14 α' 33 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: PP17-1 Depth : 2.00-2.85m

Sample No.: HP-1 Soil Type: Clay

Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 34.4 20 31.0 20 37.1

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 81.5 50 74.5 50 85.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 137.5 100 132.0 100 140.5

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 191.5 150 187.2 150 193.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 243.8 200 240.7 200 245.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 295.0 250 292.5 250 296.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 346.0 300 343.7 300 346.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 396.8 350 395.0 350 397.9

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 447.3 400 446.0 400 448.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 497.6 450 497.0 450 498.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 580 510 660

P.W.P (kPa) 500 528.6 500 566.5 500 646.3

Back Pressure (kPa)

B-value

500
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B-check 

Step.11
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200
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B-check 

Step.6

B-check 

Step.4

B-check 

Step.5

0.81

B-check 

Step.8

B-check 

Step.9

B-check 

Step.1

B-check 

Step.2

B-check 

Step.3

Result of B-value Check 

Specimen 1 Specimen 2 Specimen 3

300 300 300

0.92 0.87 0.94

250 250 250

0.90 0.85 0.92

350 350 350

0.94 0.90 0.96

400 400 400

0.95 0.92 0.97

B-check 

Step.10 450 450 450

0.95 0.94 0.98
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Consolidated Undrained Triaxial Compression Test

With Porewater Pressure Measurement

- B-value Check -

Kiso-Jiban Consultants Co., Ltd.
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Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: HP-1 Soil Type: Clay

Borehole No.: PP17-1 Depth : 2.00-2.85m

Specimen No.: 1

p' = 40 kPa

t100 = 28.5 min

Cv = 1.45 m
2
/year

mvi= 0.43 m
2
/MN

Specimen No.: 2

p' = 80 kPa

t100 = 146.3 min

Cv = 0.28 m
2
/year

mvi= 0.68 m
2
/MN

Specimen No.: 3

p' = 160 kPa

t100 = 131.1 min

Cv = 0.32 m
2
/year

mvi= 0.73 m
2
/MN
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Consolidated Undrained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages 

Kiso-Jiban Consultants Co., Ltd.
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Project No.: S27-14 Project :Preparatory Survey on Matarbari USC Coral-fired Power Project

Date Tested : 13.10.14 Tested by : Perera Checked by : A. B. Tan

Borehole No : PP17-1 Sample No.:HP-2 Depth :5.00-5.85m

Specimen Condition : Undisturbed Test Method : ASTM D4767-11

Soil Description : Clay Ave. Diameter : 50.0mm Ave. Height : 100.0mm

Specimen No. 1 2 3

Wet Density, Mg/m
3 1.76 1.78 1.84

Water Content, % 45.8 46.5 39.4

Dry Density Mg/m
3 1.21 1.21 1.32

Saturated PWP, kPa 500 500 500

Final Cell Pressure, kPa 540 580 660

B-value 0.98 0.95 0.95

Cell Pressure kPa 540 580 660

Back Pressure kPa 500 500 500

Initial PWP, kPa 529 567 643

Final PWP kPa 500 500 500

Total Volume Change, % 1.60 4.18 6.67

Coefficient of

Consolidation Cv, m
2
/year

Coefficient of Volume

Compressibility mvi, m
2
/MN

Cell Pressure kPa 540 580 660

Back Pressure kPa 500 500 500

Effective Cell Pressure kPa 40 80 160

Shearing Speed mm/min 0.03 0.03 0.03

Peak Deviator Stress

(σ1-σ3)f, kPa

Excess PWP at (σ1-σ3)f kPa 23 60 125

A-Coefficient 0.44 0.89 0.94

Strain at  (σ1-σ3)f (%) 4.73 8.36 13.46

Effective Principal Stress Ratio 3.94 4.31 4.78

Final Wet Density, Mg/m
3 1.77 1.81 1.89

Conditions Water Content, % 46.2 42.4 34.9

In terms of Mode of Failure

Effective Stress

1 2 3 4

φ ' = 40 Degree

c ' = 0 kPa

Remarks :

Soecimen 3 has higher density and lower water content

Shear Strength 

Parameters

Initial Condition

Saturation Stage

Consolidation

Consolidation 

Parameter

Compression 

Stage

Failure 

Conditions

51 67 133

1.75 0.65 1.20

0.40 0.52 0.42

Summary of Consolidated Undrained Triaxial Compression Test

With Porewater Pressure Measurement

Form Lab/MECH/CU3(a)  Revision 2 Kiso-Jiban Consultants Co., Ltd.

6-527

529



Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: HP-2 Soil Type: Clay

Borehole No.: PP17-1 Depth :5.00-5.85m
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Total Stress) - Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-2 Depth :5.00-5.85m

Project No. : S27-14 15 deg
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Mohr' s Circle (In terms of Effective Stress at Peak Deviator Stress)- Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-2 Depth :5.00-5.85m

Project No. : S27-14 40 deg
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Consolidated Undrained Triaxial Compression Test 

With Pore water Pressure Measurement

- Stress Path - Borehole No.: PP17-1 Soil Type: Clay

Project : Preparatory Survey on Matarbari USC Coral-fired Power Project Sample No. : HP-2 Depth :5.00-5.85m

Project No. : S27-14 α' 33 deg
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Project : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14

Borehole No.: PP17-1 Depth : 5.00-5.85m

Sample No.: HP-2 Soil Type: Clay

Initial Final Initial Final Initial Final

Cell Pressure (kPa) 30 60 30 60 30 60

P.W.P (kPa) 20 37.6 20 34.4 20 31.6

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 60 110 60 110 60 110

P.W.P (kPa) 50 86.5 50 80.0 50 78.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 110 160 110 160 110 160

P.W.P (kPa) 100 141.5 100 136.1 100 136.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 160 210 160 210 160 210

P.W.P (kPa) 150 194.4 150 190.3 150 190.8

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 210 260 210 260 210 260

P.W.P (kPa) 200 246.4 200 243.2 200 243.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 260 310 260 310 260 310

P.W.P (kPa) 250 297.5 250 294.5 250 295.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 310 360 310 360 310 360

P.W.P (kPa) 300 348.0 300 346.0 300 346.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 360 410 360 410 360 410

P.W.P (kPa) 350 398.5 350 396.6 350 397.0

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 410 460 410 460 410 460

P.W.P (kPa) 400 448.7 400 447.0 400 447.3

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 460 510 460 510 460 510

P.W.P (kPa) 450 498.8 450 497.3 450 497.7

Back Pressure (kPa)

B-value

Cell Pressure (kPa) 510 540 510 580 510 660

P.W.P (kPa) 500 529.3 500 566.7 500 643.0

Back Pressure (kPa)

B-value

B-check 

Step.10 450 450 450

0.98 0.95 0.95

400 400 400

0.97 0.94 0.95

350 350 350

0.97 0.93 0.94

0.96 0.92 0.92

250 250 250

0.95 0.89 0.90

Result of B-value Check 

Specimen 1 Specimen 2 Specimen 3
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- B-value Check -

Kiso-Jiban Consultants Co., Ltd.

6-532

534



Project  : Preparatory Survey on Matarbari USC Coral-fired Power Project

Project No.: S27-14 Sample No.: HP-2 Soil Type: Clay

Borehole No.: PP17-1 Depth : 5.00-5.85m

Specimen No.: 1

p' = 40 kPa

t100 = 23.5 min

Cv = 1.75 m
2
/year

mvi= 0.40 m
2
/MN

Specimen No.: 2

p' = 80 kPa

t100 = 63.2 min

Cv = 0.65 m
2
/year

mvi= 0.52 m
2
/MN

Specimen No.: 3

p' = 160 kPa

t100 = 34.6 min

Cv = 1.20 m
2
/year

mvi= 0.42 m
2
/MN
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Consolidated Undrained Triaxial Compression Test

With Porewater Pressure Measurement

- Volume Change versus Root Time in Consolidation Stages 
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP17-1

Project No.: S27-14 Tested by : Lim Sample No.          : HP-1

Soil Type : Clay Checked by : A. B. Tan Depth of Sample    :2.00-2.85  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-1 2.00-2.85 1.305 61 0.41 (max) 0.39(average) 0.12 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP17-1

Project No.  : S27-14 Sample No.          : HP-1

Date of testing  : 26-Sep-14 Tested by : Lim Depth of Sample  : 2.00-2.85  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP17-1 TESTING STANDARD : ASTM D2435-11 DATE : 26-Sep-14

SAMPLE NO. :  HP-1 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  2.00-2.85  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.76

TESTER NO. :  29 DRY WEIGHT OF SPECIMEN :  49.190  grams SOLID HEIGHT OF SPECIMEN  : 7.810 mm

INITIAL MOISTURE CONTENT : 46.5 % BULK  DENSITY                 : 1.77 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 2.305 1.305

12.000 26.5 17.868 1.48 1.24E-03

12.000 17.735 2.271 1.271

13.000 25.3 17.609 1.44 1.11E-03

25.000 17.482 2.238 1.238

25.000 49.4 17.235 2.87 1.15E-03

50.000 16.988 2.175 1.175

50.000 81.4 16.581 4.91 9.82E-04

100.000 16.174 2.071 1.071

100.000 88.9 15.730 5.65 5.65E-04

200.000 15.285 1.957 0.957

200.000 94.5 14.813 6.38 3.19E-04

400.000 14.340 1.836 0.836

400.000 91.4 13.883 6.58 1.65E-04

800.000 13.426 1.719 0.719

800.000 90.3 12.975 6.96 8.70E-05

1600.000 12.523 1.603 0.603

1600.000 83.5 12.106 6.90 4.31E-05

3200.000 11.688 1.497 0.497

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 8.53 1.23E-07 1.06E-02 3.88E+00 16.6 0.627 1.49E-09

12.000

18.500 7.82 1.30E-07 1.13E-02 4.11E+00 14.6 0.577 1.41E-09

25.000

37.500 8.43 1.16E-07 1.00E-02 3.65E+00 29.5 0.598 1.30E-09

50.000

75.000 8.90 1.02E-07 8.77E-03 3.20E+00 54.6 0.671 9.78E-10

100.000

150.000 8.29 9.81E-08 8.48E-03 3.09E+00 57.8 0.650 5.44E-10

200.000

300.000 6.93 1.04E-07 8.98E-03 3.28E+00 61.2 0.647 3.25E-10

400.000

600.000 5.94 1.07E-07 9.21E-03 3.36E+00 58.5 0.641 1.72E-10

800.000

1200.000 4.63 1.19E-07 1.03E-02 3.77E+00 52.9 0.586 1.02E-10

1600.000

2400.000 4.11 1.17E-07 1.01E-02 3.69E+00 49.3 0.590 4.95E-11

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 11.865 12.276 12.804 13.399

E 0.519 0.572 0.639 0.716

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP17-1

Project No.: S27-14 Tested by : Lim Sample No.          : HP-2

Soil Type : Clay Checked by : A. B. Tan Depth of Sample    :5.00-5.85  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-2 5.00-5.85 1.177 79 0.36 (max) 0.35(average) 0.083 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP17-1

Project No.  : S27-14 Sample No.          : HP-2

Date of testing  : 26-Sep-14 Tested by : Lim Depth of Sample  : 5.00-5.85  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project
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Mean Consolidation Pressure, p = (pn-1 + pn)/2 (kN/m2)
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP17-1 TESTING STANDARD : ASTM D2435-11 DATE : 26-Sep-14

SAMPLE NO. :  HP-2 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  5.00-5.85  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.74

TESTER NO. :  28 DRY WEIGHT OF SPECIMEN :  51.690  grams SOLID HEIGHT OF SPECIMEN  : 8.270 mm

INITIAL MOISTURE CONTENT : 41.7 % BULK  DENSITY                 : 1.80 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 2.177 1.177

12.000 17.9 17.911 1.00 8.33E-04

12.000 17.821 2.155 1.155

13.000 10.9 17.767 0.61 4.72E-04

25.000 17.712 2.142 1.142

25.000 17.8 17.623 1.01 4.04E-04

50.000 17.534 2.120 1.120

50.000 49.9 17.285 2.89 5.77E-04

100.000 17.035 2.060 1.060

100.000 93.7 16.567 5.66 5.66E-04

200.000 16.098 1.947 0.947

200.000 88.8 15.654 5.67 2.84E-04

400.000 15.210 1.839 0.839

400.000 87.8 14.771 5.94 1.49E-04

800.000 14.332 1.733 0.733

800.000 86.8 13.898 6.25 7.81E-05

1600.000 13.464 1.628 0.628

1600.000 80.2 13.063 6.14 3.84E-05

3200.000 12.662 1.531 0.531

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 0.98 1.07E-06 9.26E-02 3.38E+01 5.4 0.301 8.75E-09

12.000

18.500 1.00 1.04E-06 8.94E-02 3.26E+01 3.0 0.272 4.79E-09

25.000

37.500 0.97 1.06E-06 9.12E-02 3.33E+01 3.6 0.205 4.19E-09

50.000

75.000 1.05 9.35E-07 8.08E-02 2.95E+01 11.4 0.228 5.29E-09

100.000

150.000 1.66 5.43E-07 4.70E-02 1.71E+01 43.3 0.462 3.02E-09

200.000

300.000 1.33 6.04E-07 5.22E-02 1.90E+01 38.2 0.431 1.68E-09

400.000

600.000 1.16 6.20E-07 5.36E-02 1.96E+01 33.7 0.384 9.04E-10

800.000

1200.000 1.08 5.87E-07 5.07E-02 1.85E+01 31.1 0.358 4.49E-10

1600.000

2400.000 0.98 5.74E-07 4.96E-02 1.81E+01 27.4 0.341 2.16E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 12.830 13.106 13.489 13.950

E 0.551 0.585 0.631 0.687

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP17-1

Project No.: S27-14 Tested by : Lim Sample No.          : HP-3

Soil Type : Clay with Sand Checked by : A. B. Tan Depth of Sample    :8.00-8.85  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

HP-3 8.00-8.85 0.897 - 0.22 (max) 0.21(average) 0.039 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project

Compression Index

Cc

Cc(max)=0.22

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

1.30

1.40

1.50

1.60

1 10 100 1000 10000

V
o

id
 r

a
ti
o

, 
e

Pressure, p (kPa)

Cc(ave)=0.21 
(p=1600 to 
3200kPa)

Cr=0.039 (p=12 to 200kPa)

e  =0.8970
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP17-1

Project No.  : S27-14 Sample No.          : HP-3

Date of testing  : 26-Sep-14 Tested by : Lim Depth of Sample  : 8.00-8.85  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP17-1 TESTING STANDARD : ASTM D2435 DATE : 26-Sep-14

SAMPLE NO. :  HP-3 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  8.00-8.85  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.72

TESTER NO. :  27 DRY WEIGHT OF SPECIMEN :  58.880  grams SOLID HEIGHT OF SPECIMEN  : 9.490 mm

INITIAL MOISTURE CONTENT : 32.0 % BULK  DENSITY                 : 1.89 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 1.897 0.897

12.000 9.7 17.952 0.54 4.50E-04

12.000 17.903 1.887 0.887

13.000 10.9 17.849 0.61 4.70E-04

25.000 17.794 1.875 0.875

25.000 12.1 17.734 0.68 2.73E-04

50.000 17.673 1.862 0.862

50.000 18.8 17.579 1.07 2.14E-04

100.000 17.485 1.842 0.842

100.000 28.1 17.345 1.62 1.62E-04

200.000 17.204 1.813 0.813

200.000 35.6 17.026 2.09 1.05E-04

400.000 16.848 1.775 0.775

400.000 44.2 16.627 2.66 6.65E-05

800.000 16.406 1.729 0.729

800.000 53.2 16.140 3.30 4.12E-05

1600.000 15.874 1.673 0.673

1600.000 59.1 15.579 3.79 2.37E-05

3200.000 15.283 1.610 0.610

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 2.33 4.54E-07 3.92E-02 1.43E+01 1.7 0.178 2.01E-09

12.000

18.500 2.18 4.81E-07 4.15E-02 1.52E+01 1.3 0.123 2.22E-09

25.000

37.500 1.96 5.28E-07 4.56E-02 1.67E+01 1.0 0.093 1.41E-09

50.000

75.000 1.87 5.42E-07 4.68E-02 1.71E+01 2.5 0.141 1.14E-09

100.000

150.000 1.91 5.18E-07 4.48E-02 1.63E+01 4.4 0.147 8.24E-10

200.000

300.000 1.98 4.81E-07 4.16E-02 1.52E+01 5.2 0.147 4.94E-10

400.000

600.000 1.83 4.97E-07 4.29E-02 1.57E+01 5.3 0.121 3.24E-10

800.000

1200.000 2.14 3.99E-07 3.45E-02 1.26E+01 6.5 0.122 1.61E-10

1600.000

2400.000 2.08 3.83E-07 3.31E-02 1.21E+01 7.1 0.121 8.91E-11

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 15.377 15.532 15.735 15.985

E 0.620 0.637 0.658 0.684

KISO-JIBAN CONSULTANTS CO., LTD.
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CONSOLIDATION TEST (e-log p curves)

Project      : Borehole No.        : PP17-1

Project No.: S27-14 Tested by : Lim Sample No.          : D-1

Soil Type : 0 Checked by : A. B. Tan Depth of Sample    :15.00-15.85  m

Sample

No.

Depth of

sample

(m)

Initial void 

ratio

eo

Preconsolidation

Pressure, pc

(kPa)

Swell

Index

Cr

Unload-reload-

Compression

Index Cur

D-1 15.00-15.85 0.829 1600 0.23 (max) 0.22(average) 0.06 (average) N/A

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 
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Consolidation Test   ( p - cv , mv , k  curves )

Project         : Borehole No.       : PP17-1

Project No.  : S27-14 Sample No.          : D-1

Date of testing  : 8-Dec-14 Tested by : Lim Depth of Sample  : 15.00-15.85  m

KISO-JIBAN CONSULTANTS CO., LTD.

Preparatory Survey on Matarbari USC Coal-fired Power 

Project
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Mean Consolidation Pressure, p = (pn-1 + pn)/2 (kN/m2)
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PROJECT NAME :  Preparatory Survey on Matarbari USC Coal-fired Power Project PROJECT NO. : S27-14

BOREHOLE NO. :  PP17-1 TESTING STANDARD : ASTM D2435-11 DATE : 8-Dec-14

SAMPLE NO. :  D-1 INITIAL HEIGHT OF SPECIMEN :  18.000  mm NO. OF LOADING STEP             : 9

DEPTH :  15.00-15.85  m DIAMETER OF SPECIMEN :  53.900  mm SPECIFIC GRAVITY                 : 2.71

TESTER NO. :  17 DRY WEIGHT OF SPECIMEN :  60.850  grams SOLID HEIGHT OF SPECIMEN  : 9.840 mm

INITIAL MOISTURE CONTENT : 27.3 % BULK  DENSITY                 : 1.93 Mg/m
3

METHOD OF TIME FITTING USED : SQUARE ROOT TIME CURVE - FITTING METHOD LABORATORY TEMPERATURE : 23.0
O
C

PRESSURE

kN/m
2

PRESSURE

INCREMENT

kN/m
2

CHANGE

IN HEIGHT

*E-2 mm

HEIGHT

mm

AVERAGE

HEIGHT

mm

STRAIN

%

MV

m
2
/kN

VOLUME

RATIO

VOID

RATIO

0.000 18.000 1.829 0.829

12.000 8.1 17.960 0.45 3.76E-04

12.000 17.919 1.821 0.821

13.000 15.8 17.840 0.89 6.81E-04

25.000 17.761 1.805 0.805

25.000 13.8 17.692 0.78 3.12E-04

50.000 17.623 1.791 0.791

50.000 17.4 17.536 0.99 1.98E-04

100.000 17.449 1.773 0.773

100.000 28.1 17.309 1.62 1.62E-04

200.000 17.168 1.745 0.745

200.000 34.9 16.994 2.05 1.03E-04

400.000 16.819 1.709 0.709

400.000 41.9 16.610 2.52 6.31E-05

800.000 16.400 1.667 0.667

800.000 54.7 16.127 3.39 4.24E-05

1600.000 15.853 1.611 0.611

1600.000 64.1 15.533 4.13 2.58E-05

3200.000 15.212 1.546 0.546

PRESSURE

kN/m
2

AVERAGE

PRESSURE

kN/m
2

T90

min

CV

m
2
/sec

CV

m
2
/day

CV

m
2
/year

PRIMARY

COMPRESSION

*E-2 mm

PRIMARY

COMPRESSION

RATIO

COEFFICIENT

OF

PERMEABILITY

m/sec

0.000

6.000 1.65 6.43E-07 5.56E-02 2.03E+01 2.0 0.250 2.37E-09

12.000

18.500 1.48 7.07E-07 6.11E-02 2.23E+01 3.2 0.202 4.73E-09

25.000

37.500 1.29 7.99E-07 6.91E-02 2.52E+01 2.1 0.149 2.45E-09

50.000

75.000 1.12 9.01E-07 7.78E-02 2.84E+01 2.6 0.150 1.75E-09

100.000

150.000 1.38 7.13E-07 6.16E-02 2.25E+01 3.2 0.114 1.14E-09

200.000

300.000 1.11 8.52E-07 7.36E-02 2.69E+01 4.5 0.128 8.59E-10

400.000

600.000 1.23 7.37E-07 6.37E-02 2.33E+01 6.3 0.150 4.56E-10

800.000

1200.000 1.39 6.17E-07 5.33E-02 1.95E+01 7.9 0.144 2.57E-10

1600.000

2400.000 1.36 5.83E-07 5.04E-02 1.84E+01 9.8 0.153 1.48E-10

3200.000

REBOUND

P 800.000 200.000 50.000 12.000

H 15.355 15.578 15.875 16.273

E 0.560 0.583 0.613 0.654

KISO-JIBAN CONSULTANTS CO., LTD.
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30) PP-21-1 
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í ëéòîç

ì ëèòðë

ë ëçòêè

ê êïòêè

Ô·¯«·¼ Ô·³·¬­ û ëé

Ð´¿­¬·½ Ô·³·¬­ û îé

Ð´¿­¬·½·¬§ ×²¼»¨ íð

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

ÐÐóîïóï ØÐóî íòððóíòèë³
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Ð®±¶»½¬ Ò¿³» æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Ð®±¶»½¬ Ò±ò æ Íîéóïì

Í¬¿²¼¿®¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ ðïòïîòïì

Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ Þ§ æ ßò Þò Ì¿²

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã íîû

ï íïòïí

î íîòðç

í íîòéç

ì ííòïë

ë ííòèê

ê íëòðë

Ô·¯«·¼ Ô·³·¬­ û íî

Ð´¿­¬·½ Ô·³·¬­ û ïè

Ð´¿­¬·½·¬§ ×²¼»¨ ïì

ßÌÌÛÎÞÛÎÙ Ô×Ó×ÌÍ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ

ÐÐóîïóï Üóï ïïòððóïïòèë³

ßÍÌÓ Üìíïèóïð

Ê¿­¿²¬¸¿

ïð

ïë

îé

Þ´±©­

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

îí
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóï ØÐóï Ü»°¬¸ æ ïòððóïòêë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéë

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòç çèòï çéòì

Ü·¿òô ³³ ðòðíé ðòðîé ðòðïè ðòðïï ðòððéê ðòððëë ðòððîè ðòððïî

û Ð¿­­·²¹ çéòï çðòí éèòé êçòç êíòï ëêòí ìëòé íëòç ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòìîë ³³

ðòð û ðòððêê ³³

ðòð û ó ³³

îòê û ó ³³

ìíòï û ó

ëìòí û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

çéòì û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îìòïïòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

ïòððóïòêë³ïòððóïòêë³

ÐÐóîïóï ØÐóï ÐÐóîïóï ØÐóï

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóï ØÐóî Ü»°¬¸ æ íòððóíòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéê

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòí

Ü·¿òô ³³ ðòðíè ðòðîé ðòðïé ðòðïð ðòððéì ðòððëì ðòððîè ðòððïî

û Ð¿­­·²¹ çéòê çëòç çíòí èëòç ééòê êèòç ëëòï ìîòì ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòïðê ³³

ðòð û ðòððíë ³³

ðòð û ó ³³

ðòé û ó ³³

íîòí û ó

êéòð û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ççòí û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îìòïïòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

íòððóíòèë³íòððóíòèë³

ÐÐóîïóï ØÐóî ÐÐóîïóï ØÐóî

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóï ØÐóí Ü»°¬¸ æ êòððóêòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéé

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòè çéòð çêòê

Ü·¿òô ³³ ðòðíé ðòðîé ðòðïé ðòðïð ðòððéì ðòððëì ðòððîè ðòððïî

û Ð¿­­·²¹ çìòë çîòë èèòè èïòè éïòé êíòê ëðòë ìðòì ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòìîë ³³

ðòð û ðòððìë ³³

ðòð û ó ³³

íòì û ó ³³

íëòï û ó

êïòë û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

çêòê û
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Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû
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ÐÐóîïóï ØÐóí ÐÐóîïóï ØÐóí

ðòðéë ó ðòððë ³³
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóï Üóï Ü»°¬¸ æ ïïòððóïïòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéí

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòç ççòê çëòé êèòë êïòí

Ü·¿òô ³³ ðòðìí ðòðíï ðòðîð ðòðïï ðòððèî ðòððëè ðòððíð ðòððïî

û Ð¿­­·²¹ ëìòè ëïòì ìéòé ììòð ìðòî íéòì íïòè îéòï ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û îòðð ³³

ðòð û ðòðêé ³³

ðòì û ðòððîï ³³

íèòí û ó ³³

îëòë û ó

íëòè û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ççòç û

êïòí û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îèòïïòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

ïïòððóïïòèë³ïïòððóïïòèë³

ÐÐóîïóï Üóï ÐÐóîïóï Üóï

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»
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Ð®±¶»½¬ Ò±òæ Íîéóïì Ð®±¶»½¬ æÐ®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ü¿¬» Ì»­¬»¼ æ îðòïïòïì Ì»­¬»¼ ¾§ æ Î¿¸·³ Ý¸»½µ»¼ ¾§ æ ßò Þò Ì¿²

Þ±®»¸±´» Ò± æ ÐÐóîïóï Í¿³°´» Ò±òæØÐóï Ü»°¬¸ æïòððóïòêë³

Í°»½·³»² Ý±²¼·¬·±² æ Ë²¼·­¬«®¾»¼ Ì»­¬ Ó»¬¸±¼ æ ßÍÌÓ Üìéêéóïï

Í±·´ Ü»­½®·°¬·±² æ Ý´¿§ ßª»ò Ü·¿³»¬»® æ ëðòð³³ ßª»ò Ø»·¹¸¬ æ ïððòð³³

Í°»½·³»² Ò±ò ï î í

É»¬ Ü»²­·¬§ô Ó¹ñ³
í ïòèé ïòèì ïòèï
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Ñ
Ý

ÐÎÛÍÍËÎÛ

µÒñ³
î

ÐÎÛÍÍËÎÛ

×ÒÝÎÛÓÛÒÌ

µÒñ³
î

ÝØßÒÙÛ

×Ò ØÛ×ÙØÌ

öÛóî ³³

ØÛ×ÙØÌ

³³

ßÊÛÎßÙÛ

ØÛ×ÙØÌ

³³

ÍÌÎß×Ò

û

ÓÊ

³
î
ñµÒ

ÊÑÔËÓÛ

ÎßÌ×Ñ

ÊÑ×Ü

ÎßÌ×Ñ

ðòððð ïèòððð îòîðí ïòîðí

ïîòððð îðòê ïéòèçé ïòïë çòëçÛóðì

ïîòððð ïéòéçì îòïéè ïòïéè

ïíòððð îðòð ïéòêçì ïòïí èòêçÛóðì

îëòððð ïéòëçì îòïëí ïòïëí

îëòððð îêòì ïéòìêî ïòëï êòðëÛóðì

ëðòððð ïéòííð îòïîï ïòïîï

ëðòððð êéòé ïêòççî íòçè éòçéÛóðì

ïððòððð ïêòêëí îòðíè ïòðíè

ïððòððð èèòé ïêòîïð ëòìé ëòìéÛóðì

îððòððð ïëòéêê ïòçíð ðòçíð

îððòððð èêòé ïëòííí ëòêë îòèíÛóðì

ìððòððð ïìòèçç ïòèîì ðòèîì

ìððòððð èêòç ïìòìêë êòðï ïòëðÛóðì

èððòððð ïìòðíð ïòéïé ðòéïé

èððòððð èíòé ïíòêïî êòïë éòêçÛóðë

ïêððòððð ïíòïçí ïòêïë ðòêïë

ïêððòððð èêòë ïîòéêï êòéè ìòîìÛóðë

íîððòððð ïîòíîè ïòëðç ðòëðç

ÐÎÛÍÍËÎÛ

µÒñ³
î

ßÊÛÎßÙÛ

ÐÎÛÍÍËÎÛ

µÒñ³
î

Ìçð

³·²

ÝÊ

³
î
ñ­»½

ÝÊ

³
î
ñ¼¿§

ÝÊ

³
î
ñ§»¿®

ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

öÛóî ³³

ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

ÎßÌ×Ñ

ÝÑÛÚÚ×Ý×ÛÒÌ

ÑÚ

ÐÛÎÓÛßÞ×Ô×ÌÇ

³ñ­»½

ðòððð

êòððð ìòçé îòïîÛóðé ïòèíÛóðî êòêèÛõðð ïîòë ðòêðé ïòççÛóðç

ïîòððð

ïèòëðð ìòðî îòëêÛóðé îòîïÛóðî èòðéÛõðð ïíòê ðòêìé îòïèÛóðç

îëòððð

íéòëðð íòêî îòééÛóðé îòíçÛóðî èòéíÛõðð ïðòî ðòìéé ïòêìÛóðç

ëðòððð

éëòððð ëòéï ïòêêÛóðé ïòììÛóðî ëòîìÛõðð ììòç ðòêîê ïòíðÛóðç

ïððòððð

ïëðòððð ëòîî ïòêëÛóðé ïòìíÛóðî ëòîïÛõðð ëìòï ðòêïð èòèéÛóïð

îððòððð

íððòððð ìòìï ïòéëÛóðé ïòëïÛóðî ëòëîÛõðð ëïòð ðòëèè ìòèêÛóïð

ìððòððð

êððòððð íòèê ïòéèÛóðé ïòëìÛóðî ëòêîÛõðð ëïòè ðòëçé îòêíÛóïð

èððòððð

ïîððòððð íòðç ïòçéÛóðé ïòéðÛóðî êòîðÛõðð ìéòè ðòëéï ïòìèÛóïð

ïêððòððð

îìððòððð îòìî îòîïÛóðé ïòçïÛóðî êòçêÛõðð ìêòð ðòëíî çòïéÛóïï

íîððòððð

ÎÛÞÑËÒÜ

Ð èððòððð îððòððð ëðòððð ïîòððð

Ø ïîòìçì ïîòèíí ïíòîèè ïíòèëë

Û ðòëîç ðòëéï ðòêîê ðòêçê

Õ×ÍÑóÖ×ÞßÒ ÝÑÒÍËÔÌßÒÌÍ ÝÑòô ÔÌÜò
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ÝÑÒÍÑÔ×ÜßÌ×ÑÒ ÌÛÍÌ ø»ó´±¹ ° ½«®ª»­÷

Ð®±¶»½¬ æ Þ±®»¸±´» Ò±ò æ ÐÐóîïóï

Ð®±¶»½¬ Ò±òæ Íîéóïì Ì»­¬»¼ ¾§ æ Ô·³ Í¿³°´» Ò±ò æ ØÐóî
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ÐÎÑÖÛÝÌ ÒßÓÛ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ ÐÎÑÖÛÝÌ ÒÑò æ Íîéóïì

ÞÑÎÛØÑÔÛ ÒÑò æ ÐÐóîïóï ÌÛÍÌ×ÒÙ ÍÌßÒÜßÎÜ æ ßÍÌÓ Üîìíëóïï ÜßÌÛ æ îðóÒ±ªóïì

ÍßÓÐÔÛ ÒÑò æ ØÐóî ×Ò×Ì×ßÔ ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ ïèòððð ³³ ÒÑò ÑÚ ÔÑßÜ×ÒÙ ÍÌÛÐ æ ç

ÜÛÐÌØ æ íòððóíòèë ³ Ü×ßÓÛÌÛÎ ÑÚ ÍÐÛÝ×ÓÛÒ æ ëíòçðð ³³ ÍÐÛÝ×Ú×Ý ÙÎßÊ×ÌÇ æ îòéê

ÌÛÍÌÛÎ ÒÑò æ ïç ÜÎÇ ÉÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ ìëòìíð ¹®¿³­ ÍÑÔ×Ü ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ éòîïð ³³

×Ò×Ì×ßÔ ÓÑ×ÍÌËÎÛ ÝÑÒÌÛÒÌ æ ëîòì û ÞËÔÕ ÜÛÒÍ×ÌÇ æ ïòéï Ó¹ñ³
í

ÓÛÌØÑÜ ÑÚ Ì×ÓÛ Ú×ÌÌ×ÒÙ ËÍÛÜ æ ÍÏËßÎÛ ÎÑÑÌ Ì×ÓÛ ÝËÎÊÛ ó Ú×ÌÌ×ÒÙ ÓÛÌØÑÜ ÔßÞÑÎßÌÑÎÇ ÌÛÓÐÛÎßÌËÎÛ æ îíòð
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ðòððð ïèòððð îòìçé ïòìçé

ïîòððð ïçòè ïéòçðï ïòïï çòîîÛóðì

ïîòððð ïéòèðî îòìêç ïòìêç

ïíòððð íëòè ïéòêîí îòðí ïòëêÛóðí

îëòððð ïéòììì îòìïç ïòìïç

îëòððð êïòì ïéòïíé íòëè ïòìíÛóðí

ëðòððð ïêòèíð îòííì ïòííì

ëðòððð èíòé ïêòìïî ëòïð ïòðîÛóðí

ïððòððð ïëòççí îòîïè ïòîïè

ïððòððð ïðïòé ïëòìèë êòëé êòëéÛóðì

îððòððð ïìòçéê îòðéé ïòðéé

îððòððð çèòí ïìòìèë êòéç íòíçÛóðì

ìððòððð ïíòççí ïòçìï ðòçìï

ìððòððð çêòí ïíòëïî éòïí ïòéèÛóðì

èððòððð ïíòðíð ïòèðé ðòèðé

èððòððð çðòè ïîòëéê éòîî çòðíÛóðë

ïêððòððð ïîòïîî ïòêèï ðòêèï

ïêððòððð çðòë ïïòêéð éòéê ìòèëÛóðë

íîððòððð ïïòîïé ïòëëê ðòëëê
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êòððð éòëí ïòìðÛóðé ïòîïÛóðî ìòìïÛõðð ïðòç ðòëìè ïòîêÛóðç

ïîòððð

ïèòëðð èòðì ïòîéÛóðé ïòïðÛóðî ìòððÛõðð îîòð ðòêïí ïòçëÛóðç

îëòððð

íéòëðð çòëî ïòðïÛóðé èòéêÛóðí íòîðÛõðð íéòë ðòêïï ïòìîÛóðç

ëðòððð

éëòððð ïðòëð èòìíÛóðè éòîèÛóðí îòêêÛõðð ëîòî ðòêîí èòììÛóïð

ïððòððð

ïëðòððð èòíê çòìíÛóðè èòïìÛóðí îòçéÛõðð êêòê ðòêëë êòðéÛóïð

îððòððð

íððòððð êòíï ïòðçÛóðé çòììÛóðí íòììÛõðð êîòí ðòêíì íòêìÛóïð

ìððòððð

êððòððð ëòðì ïòïçÛóðé ïòðíÛóðî íòéêÛõðð êïòî ðòêíê îòðèÛóïð

èððòððð

ïîððòððð ìòìê ïòïêÛóðé ïòðïÛóðî íòêéÛõðð ëêòç ðòêîé ïòðíÛóïð

ïêððòððð

îìððòððð íòêê ïòîîÛóðé ïòðêÛóðî íòèêÛõðð ëìòê ðòêðí ëòèïÛóïï

íîððòððð

ÎÛÞÑËÒÜ

Ð èððòððð îððòððð ëðòððð ïîòððð

Ø ïïòììê ïïòèèî ïîòìïç ïíòðèë

Û ðòëèè ðòêìè ðòéîî ðòèïë
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Ð®±¶»½¬ Ò±òæ Íîéóïì Ð®±¶»½¬ æÐ®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ü¿¬» Ì»­¬»¼ æ ïìòïîòïì Ì»­¬»¼ ¾§ æ Ð»®»®¿ Ý¸»½µ»¼ ¾§ æ ßò Þò Ì¿²

Þ±®»¸±´» Ò±òæ ÐÐóîïóï Í¿³°´» Ò±òæÜóï Ü»°¬¸ æ ïïòððóïïòèë³

Í°»½·³»² Ý±²¼·¬·±² æ Î»³±«´¼»¼ Ì»­¬ Ó»¬¸±¼ æ ßÍÌÓ Üéïèïóïï
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Ê±´«³»¬®·½ Í¬®¿·² ¿¬ ø­ïó­í÷º øû÷ ìòêì ìòìé íòèê

Í¬®¿·² ¿¬ ø­ïó­í÷º øû÷ ïëòðî ïìòçç ïìòéï

Ó±¼» ±º Ú¿·´«®»

ï î í ì

º¼ ã íî Ü»¹®»»

½¼ ã ð µÐ¿

Î»³¿®µ­ æ

Í°»½·³»²­ ¿®» °®»°¿®»¼ ¿¬ ®»¯«·®»¼ ­¿¬«®¿¬»¼ ©»¬ ¼»²­·¬§ ã ïòèð Ó¹ñ³í

Í¸»¿® Í¬®»²¹¬¸

Ð¿®¿³»¬»®­

íïì ëìé èîë

îìë îíé

ðòïëç ðòïðì ðòðçë

ìçï

×²·¬·¿´ Ý±²¼·¬·±²

Í¿¬«®¿¬·±² Í¬¿¹»

Ý±²­±´·¼¿¬·±²

Í¬¿¹»

Ý±²­±´·¼¿¬·±²

Ð¿®¿³»¬»®

Ý±³°®»­­·±²

Í¬¿¹»

Ú¿·´«®»

Ý±²¼·¬·±²­

Í«³³¿®§ ±º Ý±²­±´·¼¿¬»¼ Ü®¿·²»¼ Ì®·¿¨·¿´ Ý±³°®»­­·±² Ì»­¬

Ú±®³ Ô¿¾ñÓÛÝØñÝËíø¿÷ Î»ª·­·±² î Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-570

572



Ð®±¶»½¬ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ð®±¶»½¬ Ò±òæ Íîéóïì Í¿³°´» Ò±òæ Üóï Í±·´ Ì§°»æ Í¿²¼§ Ý´¿§
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Ð®±¶»½¬ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ð®±¶»½¬ Ò±òæ Íîéóïì

Þ±®»¸±´» Ò±òæ ÐÐóîïóï Ü»°¬¸ æ ïïòððóïïòèë³

Í¿³°´» Ò±òæ Üóï Í±·´ Ì§°»æ Í¿²¼§ Ý´¿§

×²·¬·¿´ Ú·²¿´ ×²·¬·¿´ Ú·²¿´ ×²·¬·¿´ Ú·²¿´ ×²·¬·¿´ Ú·²¿´

Ý»´´ Ð®»­­«®» øµÐ¿÷ íð êð íð êð íð êð

ÐòÉòÐ øµÐ¿÷ îð îçòð îð íîòê îð îêòç

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ êð ïïð êð ïïð êð ïïð

ÐòÉòÐ øµÐ¿÷ ëð êèòë ëð éíòí ëð êìòè

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ ïïð ïêð ïïð ïêð ïïð ïêð

ÐòÉòÐ øµÐ¿÷ ïðð ïîíòì ïðð ïîêòé ïðð ïîðòï

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ ïêð îïð ïêð îïð ïêð îïð

ÐòÉòÐ øµÐ¿÷ ïëð ïéçòî ïëð ïèïòî ïëð ïééòì

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ îïð îêð îïð îêð îïð îêð

ÐòÉòÐ øµÐ¿÷ îðð îíìòì îðð îíëòè îðð îííòë

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ îêð íïð îêð íïð îêð íïð

ÐòÉòÐ øµÐ¿÷ îëð îèçòð îëð îèçòê îëð îèèòì

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ íïð íêð íïð íêð íïð íêð

ÐòÉòÐ øµÐ¿÷ íðð íìîòë íðð íìîòì íðð íìïòé

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ íêð ìïð íêð ìïð íêð ìïð

ÐòÉòÐ øµÐ¿÷ íëð íçëòí íëð íçëòî íëð íçìòè

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ ìïð ìêð ìïð ìêð ìïð ìêð

ÐòÉòÐ øµÐ¿÷ ìðð ììéòê ìðð ììêòë ìðð ììêòè

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ ìêð ëïð ìêð ëïð ìêð ëïð

ÐòÉòÐ øµÐ¿÷ ìëð ìçèòë ìëð ìçéòð ìëð ìçéòè

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«»

Ý»´´ Ð®»­­«®» øµÐ¿÷ ëïð êëð ëïð éëð ëïð èëð

ÐòÉòÐ øµÐ¿÷ ëðð êíéòð ëðð éîèòì ëðð èîëòï

Þ¿½µ Ð®»­­«®» øµÐ¿÷

Þóª¿´«» ðòçè ðòçë ðòçê

ìðð ìðð

ðòçë ðòçí

ëðð

ìëð ìëð

Þó½¸»½µ

Í¬»°òïð ìëð

ëðð ëðð

ðòçï ðòçð ðòçð

Þó½¸»½µ

Í¬»°òïï

ðòçé ðòçì ðòçê

ðòèë ðòèí

íëð íëð

Þó½¸»½µ

Í¬»°òé íðð

ðòçì

Þó½¸»½µ

Í¬»°òè íëð

Þó½¸»½µ

Í¬»°òç ìðð

íðð íðð

ðòèë

Í°»½·³»² î Í°»½·³»² í

Þó½¸»½µ

Í¬»°òî ëð ëð ëð

ðòíé

îð

ðòíð ðòìî

Þó½¸»½µ

Í¬»°òï îð îð

Þó½¸»½µ

Í¬»°òí ïðð ïðð ïðð

ðòìé ðòëí ðòìð

Þó½¸»½µ

Í¬»°òì ïëð ïëð ïëð

ðòëè ðòêî ðòëë

Þó½¸»½µ

Í¬»°òë îðð îðð îðð

ðòêç ðòéî ðòêé

Þó½¸»½µ

Í¬»°òê îëð îëð îëð

ðòéè ðòéç ðòéé

Î»­«´¬ ±º Þóª¿´«» Ý¸»½µ

ðòîí

ðòìé ðòíð

Í°»½·³»² ï Í°»½·³»² ì

Ý±²­±´·¼¿¬»¼ Ü®¿·²»¼ Ì®·¿¨·¿´ Ý±³°®»­­·±² Ì»­¬

É·¬¸ Ð±®»©¿¬»® Ð®»­­«®» Ó»¿­«®»³»²¬

ó Þóª¿´«» Ý¸»½µ ó

ðòðð

ðòîð

ðòìð

ðòêð

ðòèð

ïòðð

ð îðð ìðð êðð èðð ïððð

Þ
óª

¿´
«

»

Ý»´´ Ð®»­­«®» øµÐ¿÷

Í°»½·³»² Ò±òï

Í°»½·³»² Ò±òî

Í°»½·³»² Ò±òí

Í°»½·³»² Ò±òì

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-573
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Ð®±¶»½¬ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ð®±¶»½¬ Ò±òæ Íîéóïì Þ±®»¸±´» Ò±òæ ÐÐóîïóï Í±·´ Ì§°»æ Í¿²¼§ Ý´¿§

Í¿³°´» Ò±òæ Üóï Ü»°¬¸ æ ïïòððóïïòèë³

Í°»½·³»² Ò±òæ ï

°ù ã ïëð µÐ¿

¬ïðð ã îòï ³·²

Ýª ã ìçï ³
î
ñ§»¿®

³ª·ã ðòïëç ³
î
ñÓÒ

Í°»½·³»² Ò±òæ î

°ù ã îëð µÐ¿

¬ïðð ã ìòï ³·²

Ýª ã îìë ³
î
ñ§»¿®

³ª·ã ðòïðì ³
î
ñÓÒ

Í°»½·³»² Ò±òæ í

°ù ã íëð µÐ¿

¬ïðð ã ìòî ³·²

Ýª ã îíé ³
î
ñ§»¿®

³ª·ã ðòðçë ³
î
ñÓÒ

ð

î

ì

ê

ðÂî ëÂî ïðÂî ïëÂî îðÂî îëÂî íðÂî íëÂî ìðÂî

Ê
±
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³
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Ý
¸
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¹
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í
÷

Î±±¬ Ì·³» ø³·²÷
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Ê
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¹
»
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í
÷

Î±±¬ Ì·³» ø³·²÷

Ý±²­±´·¼¿¬»¼ Ü®¿·²»¼ Ì®·¿¨·¿´ Ý±³°®»­­·±² Ì»­¬

É·¬¸ Ð±®»©¿¬»® Ð®»­­«®» Ó»¿­«®»³»²¬

ó Ê±´«³» Ý¸¿²¹» ª»®­«­ Î±±¬ Ì·³» ·² Ý±²­±´·¼¿¬·±² Í¬¿¹»­ ó

ð

ì

è

ïî

ðÂî ëÂî ïðÂî ïëÂî îðÂî îëÂî íðÂî íëÂî ìðÂî
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Î±±¬ Ì·³» ø³·²÷

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò
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31) PP-21-2 

6-575
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Ð®±¶»½¬ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Í¬¿²¼¿®¼æ ßÍÌÓ

ØÐóï ØÐóî Üóï Üóî Üóí ØÐóí

îòðð³ ëòðð³ èòðð³ ïïòðð³ ïìòðð³ ïéòðð³

¢îòèë³ ¢ëòèë³ ¢èòèë³ ¢ïïòèë³ ¢ïìòèë³ ¢ïéòîð³

Ò¿¬«®¿´ É¿¬»® Ý±²¬»²¬ û íðòë íðòê îéòì îëòé íïòï îíòï

Í°»½·º·½ Ù®¿ª·¬§ îòéí îòéí îòêç îòêç îòéð îòéí

É»¬ Ü»²­·¬§ Ó¹ñ³
í ïòçì ïòçí ïòèç ó ïòèë ïòçê

Ü®§ Ü»²­·¬§ Ó¹ñ³
í ïòìç ïòìè ïòìè ó ïòìï ïòëç

ðòèì ðòèë ðòèï ó ðòçï ðòéî

Ü»¹®»» ±º Í¿¬«®¿¬·±² û ïðð çç çï ó çî èè

û íð íð ó ö
í

ó ö
í

ó ö
í ìí

û îî îï ó ö
í

ó ö
í

ó ö
í îî

û è ç ó ö
í

ó ö
í

ó ö
í îï

û ð ð ð ð ð ð

û ïé îí éê êç ìî ïí

û ëë ìê ç ïï îé ëç

û îè íï ïë îð íï îè

³³ ðòèëð ðòèëð ðòìîë ðòìîë ðòèëð îòðð

³³ ðòðìð ðòðìé ðòïí ðòïë ðòðèí ðòðîì

³³ ó ó ó ó ó ó

Í·´¬§ Ý´¿§ Í·´¬§ Ý´¿§ Ý´¿§»§ Í¿²¼ Ý´¿§»§ Í¿²¼ Í¿²¼§ Ý´¿§ Í·´¬§ Ý´¿§

ÝÔ ÝÔ ó ó ó ó

ø
ð
÷ ð ð ó ó ó ó

ìé ìì ó ó ó ó

ËË ËË ó ó ó ó

ø
ð
÷ ó íé ó ó ó ó

ó ð ó ó ó ó

ó ÝË ó ó ó ó

µÐ¿ îêð ó ó ó ó ó

ðòîî ðòïè ó ó ó ó

èððóíîðð ïêððóíîðð ó ó ó ó

ðòðìð ðòðîç ó ó ó ó

ó ó ó ó ó ó

û ó ó ó ó ó ó

û ó ó ó ó ó ó

û ó ó ó ó ó ó

ó ó ó ó ó ìëíòç

ó ó ó ó ó îòìï

Î»³¿®µ­ æ ß¬¬»®¾»®¹ Ô·³·¬­ ©¿­ ¬»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬» »¨½»°¬ ¬¸±­» ©·¬¸ öï ©¸·½¸ ©¿­ ¬»­¬»¼ ±² ³¿¬»®·¿´ °¿­­·²¹ ¬¸®±«¹¸ ðòìîë³³ ¬»­¬ ­·»ª»ò

ö
î

æ ×² ¬»®³­ ±º »ºº»½¬·ª» ­¬®»­­ ö
í

æ Ë²¿¾´» ¬± ¬»­¬ ¾»½¿«­» ­¿³°´» ½±²¬¿·²­ ´±¬ ±º ­¿²¼

Ý¸»½µ»¼ ¾§ æ ßò Þò Ì¿²

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

Ù®¿ª»´ô

Í¿²¼ô

Ü·¿³ò ¿¬ ïðû

Ô·¯«·¼ Ô·³·¬ô

ÌßÞÔÛ ÍËÓÓßÎÇ ÑÚ ÍÑ×Ô ÌÛÍÌ

Þ±®»¸±´» Ò±ò

Í¿³°´» Ò±ò

Í¿³°´» Ü»°¬¸

Ý±²¼·¬·±² ±º Í¿³°´»

ÐÐóîïóî

Ë²¼·­¬«®¾»¼

Ò¿¬«®¿´ Ê±·¼ Î¿¬·±

Ý±¸»­·±² ×²¬»®½»°¬ô µÐ¿

Ð´¿­¬·½ Ô·³·¬ô

Ð´¿­¬·½·¬§ ×²¼»¨ô

Í·´¬ô

Ý´¿§ ú Ý±´´±·¼ô

Ó¿¨ò ¼·¿³»¬»®ô

Ü·¿³ò ¿¬ êðû

Ê·­«¿´ ­±·´ ¼»­½®·°¬·±²

Ë²·º·»¼ ­±·´ ½´¿­­·º·½¿¬·±²

Ë²½±²º·²»¼ Ý±³°®»­­·±² Í¬®»²¹¬¸ øµÐ¿÷

Í¬®¿·² ¿¬ º¿·´«®» øû÷

Ð®»½±²­±´·¼¿¬·±²

Ð®»­­«®»ô

Ý±³°®»­­·±² ×²¼»¨øßª»®¿¹»÷

Ð®»­­«®» Î¿²¹» º±® Ý±³°®»­­·±²

×²¼»¨øµÐ¿÷

Í©»´´ ·²¼»¨

Ì±¬¿´ ­«´°¸¿¬»

½±²¬»²¬ ¿­ Íðíô

Ý¸´±®·¼» ½±²¬»²¬ ¿­

Ý´ô

Ñ®¹¿²·½ Ó¿¬¬»®

½±²¬»²¬ô

°Ø ª¿´«»

Ý±²¼·¬·±² ±º ¼®¿·²¿¹»

ß²¹´» ±º ×²¬»®²¿´

Ú®·½¬·±² ö
î

ß²¹´» ±º ×²¬»®²¿´

Ú®·½¬·±²

Ý±²¼·¬·±² ±º ¼®¿·²¿¹»

Ý±¸»­·±² ×²¬»®½»°¬ô µÐ¿ ö
î
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Project : Standard: ASTM

SPT-26 SPT-29 SPT-30 SPT-31 SPT-32 SPT-33

31.00m 34.00m 35.00m 36.00m 37.00m 38.00m

~31.45m ~34.34m ~35.36m ~36.38m ~37.35m ~38.31m

% - - - - - -

% - - - - - -

% - - - - - -

% 0 0 0 0 0 0

% 10 80 4 14 69 73

%

%

mm 4.75 4.75 2.0 4.75 4.75 2.00

mm - 0.18 - - 0.11 0.10

mm - - - - - -

Silt Silty Sand Silt Sandy Silt Silty Sand Silty Sand

- - - - -

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

86

Unified soil classification

Silty Sand

Sample Depth

Clay & Colloid,

G
ra

in
S

iz
e

A
n

al
y

si
s

Silt,

Plastic Limit,

Sand,

Condition of Sample

SPT-27

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No.

SPT-28

PP-21-2

Sample No.

Silty Sand

0

Diam. at 60%

Diam. at 10%

A
tt

er
b

er
g

L
im

it
s

Max. diameter,

Visual soil description

Plasticity Index,

Liquid Limit,

Gravel,

2.00 2.00

19 36

-

33.00m32.00m

~32.45m

-

-

0.140.17

64

-

- -

-

-

-

90

0

81

~33.45m

-

Disturbed

273120 96
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Project : Standard: ASTM

SPT-34 SPT-37 SPT-38 SPT-39

40.00m 46.00m 48.00m 50.00m

~40.33m ~46.20m ~48.29m ~50.20m

% - - - -

% - - - -

% - - - -

% 0 0 0 0

% 84 75 89 84

%

%

mm 4.75 2.00 2.00 2.00

mm 0.17 0.17 0.29 0.17

mm - - - -

Silty Sand Silty Sand Silty Sand Silty Sand

-

Remarks : Atterberg Limits was tested on material at natural state except those with *1 which was tested on material passing through 0.425mm test sieve.

*2 : In terms of effective stress *3: Unable to test because samples contain lots of sand

Checked by :

Kiso-Jiban Consultants Co., Ltd.

Unified soil classification - -

Diam. at 10% - -

Visual soil description Silty Sand Sandy Silt

Clay & Colloid,

Max. diameter, 2.00 4.75

Diam. at 60% 0.10 0.08

51 25 11 16

G
ra

in
S

iz
e

A
n

al
y

si
s

Gravel, 0 0

Sand, 75 49

Silt,

16 25

A
tt

er
b

er
g

L
im

it
s

Liquid Limit, - -

Plastic Limit, - -

Plasticity Index, - -

Sample Depth
42.00m 44.00m

~42.33m ~44.30m

Condition of Sample

TABLE SUMMARY OF SOIL TEST ( Site Laboratory )

Preparatory Survey on Matarbari USC Coral-fired Power Project

Borehole No. PP-21-2

Sample No. SPT-35 SPT-36

Disturbed
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580



Ð®±¶»½¬ Ò¿³» æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Ð®±¶»½¬ Ò±ò æ Íîéóïì

Í¬¿²¼¿®¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ îìòïðòïì

Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ Þ§ æ ßò Þò Ì¿²

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã íðû

ï îèòéç

î îçòéé

í íðòïè

ì íïòíî

ë íîòïê

ê ííòìé

Ô·¯«·¼ Ô·³·¬­ û íð

Ð´¿­¬·½ Ô·³·¬­ û îî

Ð´¿­¬·½·¬§ ×²¼»¨ è

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã íðû

ï îçòëè

î îçòèë

í íðòíï

ì íðòèì

ë íïòîì

ê íïòèì

Ô·¯«·¼ Ô·³·¬­ û íð

Ð´¿­¬·½ Ô·³·¬­ û îï

Ð´¿­¬·½·¬§ ×²¼»¨ ç

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

ÐÐóîïóî ØÐóî ëòððóëòèë³

ïì

îë

íð

íì

îð

Þ´±©­

ïð

ïï

ïë

íð

Þ´±©­

îð

îê

ßÌÌÛÎÞÛÎÙ Ô×Ó×ÌÍ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ

ÐÐóîïóî ØÐóï îòððóîòèë³

ßÍÌÓ Üìíïèóïð

Ê¿­¿²¬¸¿

ïè

îêòðð

îèòðð

íðòðð

íîòðð

íìòðð

íêòðð

ï ïð ïðð

É
¿

¬»
®

Ý
±

²
¬»

²
¬

øû
÷

Ò± ±º Þ´±©­ øÒ÷

îèòðð

îçòðð

íðòðð

íïòðð

íîòðð

ííòðð

íìòðð

ï ïð ïðð

É
¿

¬»
®

Ý
±

²
¬»

²
¬

øû
÷

Ò± ±º Þ´±©­ øÒ÷

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý± Ô¬¼
Í·²¹¿°±®» Þ®¿²½¸
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Ð®±¶»½¬ Ò¿³» æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ Ð®±¶»½¬ Ò±ò æ Íîéóïì

Í¬¿²¼¿®¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ îïòïïòïì

Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ Þ§ æ ßò Þò Ì¿²

Í¿³°´» Ò±ò æ Ü»°¬¸ æ

Î»³¿®µ­ æ Ì»­¬»¼ ±² ³¿¬»®·¿´ ¿¬ ²¿¬«®¿´ ­¬¿¬»

Ì»­¬ Ò±ò É² ÔÔ ã ìíû

ï ìïòéï

î ìîòïð

í ìîòèé

ì ìíòéì

ë ììòíí

ê ìëòëê

Ô·¯«·¼ Ô·³·¬­ û ìí

Ð´¿­¬·½ Ô·³·¬­ û îî

Ð´¿­¬·½·¬§ ×²¼»¨ îï

ßÌÌÛÎÞÛÎÙ Ô×Ó×ÌÍ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ

ÐÐóîïóî ØÐóí ïéòððóïéòîð³

ßÍÌÓ Üìíïèóïð

Ê¿­¿²¬¸¿

ïð

ïë

íé

Þ´±©­

Ô·¯«·¼ Ô·³·¬­ Ì»­¬

íî

ìë

îð

ìðòðð

ìîòðð

ììòðð

ìêòðð

ìèòðð

ï ïð ïðð
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Ò± ±º Þ´±©­ øÒ÷

Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý± Ô¬¼
Í·²¹¿°±®» Þ®¿²½¸

6-580

582



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóî ØÐóï Ü»°¬¸ æ îòððóîòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéí

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòê çèòë çîòë èíòð

Ü·¿òô ³³ ðòðìî ðòðíï ðòðîð ðòðïî ðòððèì ðòððêð ðòððíð ðòðððç

û Ð¿­­·²¹ êïòì ìçòë ìïòí íìòè íîòï îçòí îëòé îïòï ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòèëð ³³

ðòð û ðòðìð ³³

ðòì û ðòððêë ³³

ïêòê û ó ³³

ëìòè û ó

îèòï û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

èíòð û

ÝÔßÇ

ðòðéë ìòéëðòìîë
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Ô¿®¹»® ¬¸¿² ìòéë ³³

ìòéë ó îòðð ³³

îòðð ó ðòìîë ³³

ðòìîë ó ðòðéë ³³

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»

îòððóîòèë³

ÐÐóîïóî ØÐóï ÐÐóîïóî ØÐóï

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

îòððóîòèë³

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îëòïðòïì ßò Þò Ì¿²

ð
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Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-581

583



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóî Üóï Ü»°¬¸ æ èòððóèòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòêç

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð çèòì ìëòì îíòé

Ü·¿òô ³³ ðòðìè ðòðíì ðòðîî ðòðïî ðòððèè ðòððêí ðòððíï ðòððïí

û Ð¿­­·²¹ ïéòð ïêòé ïêòí ïêòð ïëòé ïëòí ïìòè ïìòí ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòìîë ³³

ðòð û ðòïí ³³

ðòð û ðòðèí ³³

éêòí û ó ³³

èòê û ó

ïëòï û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

îíòé û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îïòïïòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

èòððóèòèë³èòððóèòèë³

ÐÐóîïóî Üóï ÐÐóîïóî Üóï

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»

Í
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Ô¿®¹»® ¬¸¿² ìòéë ³³

ìòéë ó îòðð ³³

îòðð ó ðòìîë ³³

ðòìîë ó ðòðéë ³³
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ðòðéë ìòéëðòìîë
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Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-582

584



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐîïóî ØÐóî Ü»°¬¸ æ ëòððóëòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéí

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòè çèòç èéòè éêòé

Ü·¿òô ³³ ðòðìî ðòðíï ðòðîð ðòðïî ðòððèí ðòððëç ðòððíð ðòðððç

û Ð¿­­·²¹ ëêòê ìèòì ìîòð íéòì íìòé íîòð îéòì îïòð ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòèëð ³³

ðòð û ðòðìé ³³

ðòî û ðòððìì ³³

îíòï û ó ³³

ìêòî û ó

íðòë û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

éêòé û

ÝÔßÇ

ðòðéë ìòéëðòìîë
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Ô¿®¹»® ¬¸¿² ìòéë ³³

ìòéë ó îòðð ³³

îòðð ó ðòìîë ³³

ðòìîë ó ðòðéë ³³

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»

ëòððóëòèë³

ÐÐîïóî ØÐóî ÐÐîïóî ØÐóî

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

ëòððóëòèë³

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îëòïðòïì ßò Þò Ì¿²
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Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-583

585



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóî Üóî Ü»°¬¸ æ ïïòððóïïòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòêç

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð çéòè íêòí íïòï

Ü·¿òô ³³ ðòðìê ðòðíí ðòðîï ðòðïî ðòððèê ðòððêï ðòððíï ðòððïí

û Ð¿­­·²¹ îçòç îèòí îêòê îìòê îîòì îðòè ïèòí ïêòê ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòìîë ³³

ðòð û ðòïë ³³

ðòð û ðòðìè ³³

êèòç û ó ³³

ïïòí û ó

ïçòè û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

íïòï û

ìòéëðòìîë

ÝÑßÎÍÛ

ÍßÒÜ
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ðòðéë

éë«³ Í·»ª» Ð¿­­·²¹

Ô¿®¹»® ¬¸¿² ìòéë ³³

ìòéë ó îòðð ³³

îòðð ó ðòìîë ³³

ðòìîë ó ðòðéë ³³

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»

ÐÐóîïóî Üóî

ïïòððóïïòèë³ïïòððóïïòèë³

îïòïïòïì

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÐÐóîïóî Üóî

ßò Þò Ì¿²

ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®

ð
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Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-584

586



ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóî Üóí Ü»°¬¸ æ ïìòððóïìòèë³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéð

Ü·¿òô ³³ éëòð ëðòð íéòë îëòð ïçòð çòëð ìòéë îòðð ðòèëð ðòìîë ðòîëð ðòïðê ðòðéë

û Ð¿­­·²¹ ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ïððòð ççòî èîòè êìòí ëèòï

Ü·¿òô ³³ ðòðìí ðòðíï ðòðîð ðòðïî ðòððèí ðòððëç ðòððíð ðòððïî

û Ð¿­­·²¹ ëïòç ìèòì ììòï íçòè íëòë íîòð îéòé îîòë ï

Í¿³°´» Ò±ò æ Ü»°¬¸ æ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ

Ü·¿òô ³³

û Ð¿­­·²¹

Ü·¿òô ³³

û Ð¿­­·²¹

Ù®¿·² Í·¦» Ü·­¬®·¾«¬·±² Ý«®ª»­

îòðð ïçòð éëòð

Ú×ÒÛ

Í×ÔÌ

Í¿³°´» Ò±ò Í¿³°´» Ò±ò

Ü»°¬¸ Ü»°¬¸

ðòð û ðòèëð ³³

ðòð û ðòðèí ³³

ðòè û ðòððìí ³³

ìïòð û ó ³³

îéòë û ó

íðòê û ó

îððð«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ìîë«³ Í·»ª» Ð¿­­·²¹ ïððòð û

ëèòï û

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

ßÍÌÓ Üìîîóêí

Íîéóïì

ðòððë

Ø¬·²ñÓ±¬·«®îïòïïòïì ßò Þò Ì¿²

Ó¿¨ò Ü·¿³»¬»®

Ü·¿ò ¿¬ êðû

Ü·¿ò ¿¬ íðû

Ü·¿ò ¿¬ ïðû

ÝÑßÎÍÛ

ÍßÒÜ ÙÎßÊÛÔ

Ú×ÒÛ ÓÛÜ×ËÓ ÝÑßÎÍÛ

ïìòððóïìòèë³ïìòððóïìòèë³

ÐÐóîïóî Üóí ÐÐóîïóî Üóí

ðòðéë ó ðòððë ³³

Í³¿´´»® ¬¸¿² ðòððë ³³

Ý±»ººò ±º Ë²·º±®³·¬§

Ý±»ººò ±º Ý«®ª¿¬«®»
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éë«³ Í·»ª» Ð¿­­·²¹

Ô¿®¹»® ¬¸¿² ìòéë ³³

ìòéë ó îòðð ³³

îòðð ó ðòìîë ³³

ðòìîë ó ðòðéë ³³
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Õ·­±óÖ·¾¿² Ý±²­«´¬¿²¬­ Ý±òô Ô¬¼ò

6-585
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ÙÎß×Ò Í×ÆÛ Ü×ÍÌÎ×ÞËÌ×ÑÒ

Ð®±¶»½¬ æ

Ô±½¿¬·±² ±º Ð®±¶»½¬ æ Ð®±¶»½¬ Ò±ò æ

Ì»­¬»¼ Ó»¬¸±¼ æ Ü¿¬» ±º Ì»­¬·²¹ æ Ì»­¬»¼ Þ§ æ Ý¸»½µ»¼ ¾§ æ

Í¿³°´» Ò±ò æ ÐÐóîïóî ØÐóí Ü»°¬¸ æ ïéòððóïéòîð³ ø ÷ Í°»½·º·½ Ù®¿ª·¬§ æ îòéí
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Ý±²­±´·¼¿¬·±² Ì»­¬ ø ° ó ½ª ô ³ª ô µ ½«®ª»­ ÷

Ð®±¶»½¬ æ Þ±®»¸±´» Ò±ò æ ÐÐóîïóî

Ð®±¶»½¬ Ò±ò æ Íîéóïì Í¿³°´» Ò±ò æ ØÐóï
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ÐÎÑÖÛÝÌ ÒßÓÛ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ ÐÎÑÖÛÝÌ ÒÑò æ Íîéóïì

ÞÑÎÛØÑÔÛ ÒÑò æ ÐÐóîïóî ÌÛÍÌ×ÒÙ ÍÌßÒÜßÎÜ æ ßÍÌÓ Üîìíëóïï ÜßÌÛ æ ïéóÑ½¬óïì

ÍßÓÐÔÛ ÒÑò æ ØÐóï ×Ò×Ì×ßÔ ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ ïèòððð ³³ ÒÑò ÑÚ ÔÑßÜ×ÒÙ ÍÌÛÐ æ ç

ÜÛÐÌØ æ îòððóîòèë ³ Ü×ßÓÛÌÛÎ ÑÚ ÍÐÛÝ×ÓÛÒ æ ëíòçðð ³³ ÍÐÛÝ×Ú×Ý ÙÎßÊ×ÌÇ æ îòéí

ÌÛÍÌÛÎ ÒÑò æ ïç ÜÎÇ ÉÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ êðòçîð ¹®¿³­ ÍÑÔ×Ü ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ çòéèð ³³

×Ò×Ì×ßÔ ÓÑ×ÍÌËÎÛ ÝÑÒÌÛÒÌ æ îçòç û ÞËÔÕ ÜÛÒÍ×ÌÇ æ ïòçì Ó¹ñ³
í

ÓÛÌØÑÜ ÑÚ Ì×ÓÛ Ú×ÌÌ×ÒÙ ËÍÛÜ æ ÍÏËßÎÛ ÎÑÑÌ Ì×ÓÛ ÝËÎÊÛ ó Ú×ÌÌ×ÒÙ ÓÛÌØÑÜ ÔßÞÑÎßÌÑÎÇ ÌÛÓÐÛÎßÌËÎÛ æ îíòð
Ñ
Ý

ÐÎÛÍÍËÎÛ

µÒñ³
î

ÐÎÛÍÍËÎÛ

×ÒÝÎÛÓÛÒÌ

µÒñ³
î

ÝØßÒÙÛ

×Ò ØÛ×ÙØÌ

öÛóî ³³

ØÛ×ÙØÌ

³³

ßÊÛÎßÙÛ

ØÛ×ÙØÌ

³³

ÍÌÎß×Ò

û

ÓÊ

³
î
ñµÒ

ÊÑÔËÓÛ

ÎßÌ×Ñ

ÊÑ×Ü

ÎßÌ×Ñ

ðòððð ïèòððð ïòèìð ðòèìð

ïîòððð ïïòç ïéòçìï ðòêê ëòëíÛóðì

ïîòððð ïéòèèï ïòèîè ðòèîè

ïíòððð ïìòé ïéòèðè ðòèí êòíëÛóðì

îëòððð ïéòéíì ïòèïí ðòèïí

îëòððð ïçòî ïéòêíè ïòðç ìòíëÛóðì

ëðòððð ïéòëìî ïòéçì ðòéçì

ëðòððð îìòî ïéòìîï ïòíç îòéèÛóðì

ïððòððð ïéòíðð ïòéêç ðòéêç

ïððòððð íéòè ïéòïïï îòîï îòîïÛóðì

îððòððð ïêòçîî ïòéíð ðòéíð

îððòððð ììòì ïêòéðð îòêê ïòííÛóðì

ìððòððð ïêòìéè ïòêèë ðòêèë

ìððòððð ëìòì ïêòîðê íòíê èòíçÛóðë

èððòððð ïëòçíì ïòêîç ðòêîç

èððòððð êïòé ïëòêîê íòçë ìòçìÛóðë

ïêððòððð ïëòíïé ïòëêê ðòëêê

ïêððòððð êëòï ïìòççî ìòíì îòéïÛóðë

íîððòððð ïìòêêê ïòëðð ðòëðð

ÐÎÛÍÍËÎÛ

µÒñ³
î

ßÊÛÎßÙÛ

ÐÎÛÍÍËÎÛ

µÒñ³
î

Ìçð

³·²

ÝÊ

³
î
ñ­»½

ÝÊ

³
î
ñ¼¿§

ÝÊ

³
î
ñ§»¿®

ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

öÛóî ³³

ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

ÎßÌ×Ñ

ÝÑÛÚÚ×Ý×ÛÒÌ

ÑÚ

ÐÛÎÓÛßÞ×Ô×ÌÇ

³ñ­»½

ðòððð

êòððð ðòçð ïòïéÛóðê ïòðïÛóðï íòêçÛõðï ìòð ðòííê êòíëÛóðç

ïîòððð

ïèòëðð ïòðç çòëîÛóðé èòîîÛóðî íòððÛõðï ìòì ðòîçç ëòçíÛóðç

îëòððð

íéòëðð ïòðé çòëëÛóðé èòîêÛóðî íòðïÛõðï ìòê ðòîìð ìòðèÛóðç

ëðòððð

éëòððð ïòïê èòêðÛóðé éòìíÛóðî îòéïÛõðï êòé ðòîéë îòíìÛóðç

ïððòððð

ïëðòððð ïòðì çòîêÛóðé èòððÛóðî îòçîÛõðï ïïòí ðòîçî îòðïÛóðç

îððòððð

íððòððð ðòçì çòéèÛóðé èòìëÛóðî íòðèÛõðï ïîòð ðòîéê ïòîèÛóðç

ìððòððð

êððòððð ðòçî çòíìÛóðé èòðéÛóðî îòçëÛõðï ïíòè ðòîëí éòêçÛóïð

èððòððð

ïîððòððð ðòçê èòíçÛóðé éòîëÛóðî îòêëÛõðï ïîòè ðòîðè ìòðêÛóïð

ïêððòððð

îìððòððð ïòðï éòíîÛóðé êòííÛóðî îòíïÛõðï ïîòì ðòïçï ïòçëÛóïð

íîððòððð

ÎÛÞÑËÒÜ

Ð èððòððð îððòððð ëðòððð ïîòððð

Ø ïìòéèï ïìòçëí ïëòïêì ïëòìíé

Û ðòëïï ðòëîç ðòëëï ðòëéè

Õ×ÍÑóÖ×ÞßÒ ÝÑÒÍËÔÌßÒÌÍ ÝÑòô ÔÌÜò
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ÝÑÒÍÑÔ×ÜßÌ×ÑÒ ÌÛÍÌ ø»ó´±¹ ° ½«®ª»­÷

Ð®±¶»½¬ æ Þ±®»¸±´» Ò±ò æ ÐÐîïóî

Ð®±¶»½¬ Ò±òæ Íîéóïì Ì»­¬»¼ ¾§ æ Ô·³ Í¿³°´» Ò±ò æ ØÐóî

Í±·´ Ì§°» æ Ý´¿§ ©·¬¸ Í¿²¼ Ý¸»½µ»¼ ¾§ æ ßò Þò Ì¿² Ü»°¬¸ ±º Í¿³°´» æëòððóëòèë ³

Í¿³°´»

Ò±ò

Ü»°¬¸ ±º
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ø³÷

×²·¬·¿´ ª±·¼
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×²¼»¨
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Ë²´±¿¼ó®»´±¿¼ó

Ý±³°®»­­·±²

×²¼»¨ Ý«®

ØÐóî ëòððóëòèë ðòèðé ó ðòïç ø³¿¨÷ ðòïèø¿ª»®¿¹»÷ ðòðîç ø¿ª»®¿¹»÷ Òñß

Õ×ÍÑóÖ×ÞßÒ ÝÑÒÍËÔÌßÒÌÍ ÝÑòô ÔÌÜò

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±¿´óº·®»¼ Ð±©»®

Ð®±¶»½¬

Ý±³°®»­­·±² ×²¼»¨
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Ý±²­±´·¼¿¬·±² Ì»­¬ ø ° ó ½ª ô ³ª ô µ ½«®ª»­ ÷

Ð®±¶»½¬ æ Þ±®»¸±´» Ò±ò æ ÐÐîïóî

Ð®±¶»½¬ Ò±ò æ Íîéóïì Í¿³°´» Ò±ò æ ØÐóî

Ü¿¬» ±º ¬»­¬·²¹ æ ïéóÑ½¬óïì Ì»­¬»¼ ¾§ æ Ô·³ Ü»°¬¸ ±º Í¿³°´» æ ëòððóëòèë ³

Õ×ÍÑóÖ×ÞßÒ ÝÑÒÍËÔÌßÒÌÍ ÝÑòô ÔÌÜò

Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±¿´óº·®»¼ Ð±©»®
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ÐÎÑÖÛÝÌ ÒßÓÛ æ Ð®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±¿´óº·®»¼ Ð±©»® Ð®±¶»½¬ ÐÎÑÖÛÝÌ ÒÑò æ Íîéóïì

ÞÑÎÛØÑÔÛ ÒÑò æ ÐÐîïóî ÌÛÍÌ×ÒÙ ÍÌßÒÜßÎÜ æ ßÍÌÓ Üîìíëóïï ÜßÌÛ æ ïéóÑ½¬óïì

ÍßÓÐÔÛ ÒÑò æ ØÐóî ×Ò×Ì×ßÔ ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ ïèòððð ³³ ÒÑò ÑÚ ÔÑßÜ×ÒÙ ÍÌÛÐ æ ç

ÜÛÐÌØ æ ëòððóëòèë ³ Ü×ßÓÛÌÛÎ ÑÚ ÍÐÛÝ×ÓÛÒ æ ëíòçðð ³³ ÍÐÛÝ×Ú×Ý ÙÎßÊ×ÌÇ æ îòéí

ÌÛÍÌÛÎ ÒÑò æ îð ÜÎÇ ÉÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ êîòðêð ¹®¿³­ ÍÑÔ×Ü ØÛ×ÙØÌ ÑÚ ÍÐÛÝ×ÓÛÒ æ çòçêð ³³

×Ò×Ì×ßÔ ÓÑ×ÍÌËÎÛ ÝÑÒÌÛÒÌ æ îèòî û ÞËÔÕ ÜÛÒÍ×ÌÇ æ ïòçí Ó¹ñ³
í

ÓÛÌØÑÜ ÑÚ Ì×ÓÛ Ú×ÌÌ×ÒÙ ËÍÛÜ æ ÍÏËßÎÛ ÎÑÑÌ Ì×ÓÛ ÝËÎÊÛ ó Ú×ÌÌ×ÒÙ ÓÛÌØÑÜ ÔßÞÑÎßÌÑÎÇ ÌÛÓÐÛÎßÌËÎÛ æ îíòð
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ÎßÌ×Ñ
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ÎßÌ×Ñ

ðòððð ïèòððð ïòèðé ðòèðé

ïîòððð êòí ïéòçêç ðòíë îòçîÛóðì

ïîòððð ïéòçíé ïòèðï ðòèðï

ïíòððð ïðòê ïéòèèì ðòëç ìòëêÛóðì

îëòððð ïéòèíï ïòéçð ðòéçð

îëòððð ïîòì ïéòéêç ðòéð îòéçÛóðì

ëðòððð ïéòéðé ïòééè ðòééè

ëðòððð ïìòé ïéòêíì ðòèí ïòêéÛóðì

ïððòððð ïéòëêð ïòéêí ðòéêí

ïððòððð îðòï ïéòìêð ïòïë ïòïëÛóðì

îððòððð ïéòíëç ïòéìí ðòéìí

îððòððð îêòç ïéòîîë ïòëê éòèïÛóðë

ìððòððð ïéòðçð ïòéïê ðòéïê

ìððòððð íëòé ïêòçïî îòïï ëòîèÛóðë

èððòððð ïêòéíí ïòêèð ðòêèð

èððòððð ììòð ïêòëïí îòêê íòííÛóðë

ïêððòððð ïêòîçí ïòêíê ðòêíê

ïêððòððð ëìòê ïêòðîð íòìï îòïíÛóðë

íîððòððð ïëòéìé ïòëèï ðòëèï

ÐÎÛÍÍËÎÛ

µÒñ³
î

ßÊÛÎßÙÛ

ÐÎÛÍÍËÎÛ

µÒñ³
î

Ìçð

³·²

ÝÊ
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î
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î
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ÝÊ
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î
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ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

öÛóî ³³

ÐÎ×ÓßÎÇ

ÝÑÓÐÎÛÍÍ×ÑÒ

ÎßÌ×Ñ

ÝÑÛÚÚ×Ý×ÛÒÌ

ÑÚ

ÐÛÎÓÛßÞ×Ô×ÌÇ

³ñ­»½

ðòððð

êòððð îòïì ìòçéÛóðé ìòîçÛóðî ïòëéÛõðï ïòî ðòïèí ïòìîÛóðç

ïîòððð

ïèòëðð îòéè íòéèÛóðé íòîêÛóðî ïòïçÛõðï îòï ðòïçì ïòêçÛóðç

îëòððð

íéòëðð îòèí íòêêÛóðé íòïéÛóðî ïòïêÛõðï ïòé ðòïíì ïòððÛóðç

ëðòððð

éëòððð îòèí íòêîÛóðé íòïîÛóðî ïòïìÛõðï ïòé ðòïíï ëòçïÛóïð

ïððòððð

ïëðòððð îòèì íòëíÛóðé íòðëÛóðî ïòïïÛõðï îòç ðòïíî íòççÛóïð

îððòððð

íððòððð îòêê íòêéÛóðé íòïéÛóðî ïòïêÛõðï ìòï ðòïëì îòèïÛóïð

ìððòððð

êððòððð îòêî íòëèÛóðé íòïðÛóðî ïòïíÛõðï ìòè ðòïíë ïòèêÛóïð

èððòððð

ïîððòððð îòïë ìòïêÛóðé íòêðÛóðî ïòíïÛõðï êòê ðòïëï ïòíêÛóïð

ïêððòððð

îìððòððð îòîë íòéìÛóðé íòîíÛóðî ïòïèÛõðï éòð ðòïîè éòèîÛóïï

íîððòððð

ÎÛÞÑËÒÜ

Ð èððòððð îððòððð ëðòððð ïîòððð

Ø ïëòèïì ïëòçïé ïêòðêë ïêòîêç

Û ðòëèè ðòëçè ðòêïí ðòêíí

Õ×ÍÑóÖ×ÞßÒ ÝÑÒÍËÔÌßÒÌÍ ÝÑòô ÔÌÜò
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Ð®±¶»½¬ Ò±òæ Íîéóïì Ð®±¶»½¬ æÐ®»°¿®¿¬±®§ Í«®ª»§ ±² Ó¿¬¿®¾¿®· ËÍÝ Ý±®¿´óº·®»¼ Ð±©»® Ð®±¶»½¬

Ü¿¬» Ì»­¬»¼ æ ïìòïîòïì Ì»­¬»¼ ¾§ æ Ð»®»®¿ Ý¸»½µ»¼ ¾§ æ ßò Þò Ì¿²

Þ±®»¸±´» Ò±òæ ÐÐóîïóî Í¿³°´» Ò±òæÜóî Ü»°¬¸ æ ïïòððóïïòèë³

Í°»½·³»² Ý±²¼·¬·±² æ Î»³±«´¼»¼ Ì»­¬ Ó»¬¸±¼ æ ßÍÌÓ Üéïèïóïï

Í±·´ Ü»­½®·°¬·±² æ Ý´¿§»§ Í¿²¼ ßª»ò Ü·¿³»¬»® æ ëðòð³³ ßª»ò Ø»·¹¸¬ æ ïððòð³³

Í°»½·³»² Ò±ò ï î í ì

É»¬ Ü»²­·¬§ô Ó¹ñ³
í ïòçð ïòçð ïòçð

É¿¬»® Ý±²¬»²¬ô û íîòê íîòê íîòê

Ü®§ Ü»²­·¬§ Ó¹ñ³
í ïòìí ïòìí ïòìí

Í¿¬«®¿¬»¼ ÐÉÐô µÐ¿ ëðð ëðð ëðð

Ú·²¿´ Ý»´´ Ð®»­­«®»ô µÐ¿ êëð éëð èëð

Þóª¿´«» ðòçë ðòçé ðòçê

Ý»´´ Ð®»­­«®» µÐ¿ êëð éëð èëð

Þ¿½µ Ð®»­­«®» µÐ¿ ëðð ëðð ëðð

×²·¬·¿´ ÐÉÐô µÐ¿ êíí éíî èîê

Ú·²¿´ ÐÉÐ µÐ¿ ëðð ëðð ëðð

Ê±´«³» Ý¸¿²¹»ô û ðòîï ðòèí ðòëð

Ý±»ºº·½·»²¬ ±º

Ý±²­±´·¼¿¬·±² Ýªô ³
î
ñ§»¿®

Ý±»ºº·½·»²¬ ±º Ê±´«³»

Ý±³°®»­­·¾·´·¬§ ³ª·ô ³
î
ñÓÒ
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-26 Depth : 31.00-31.41 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.5 98.7 94.4 90.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 1.1 4.5 8.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.5 1.3 5.6 9.9

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.0 % #NUM! mm

0.5 % #NUM! mm

9.4 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.5 % 9.89 0.00

90.1 % 90.08 0.00

MEDIUM COARSE

SAND GRAVELSILT

%

Max. Diameter

Dia. at 60%

Dia. at 30%

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
90.1

2000um Sieve Passing

S27-14

4.750.425

COARSE

31.00-31.41 m

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-26

4.75 - 2.00 mm

31.00-31.41 m

SPT-26

Dia. at 50%
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-27 Depth : 32.00-32.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.1 86.6 26.1 18.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 10.2 56.5 62.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.9 13.4 73.9 81.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.17 mm

0.9 % 0.15 mm

80.3 % 0.11 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.1 % 81.22 0.00

18.8 % 18.78 0.00
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Smaller than 0.005 mm
18.8

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT

0

10

20

30

40

50

60

70

80

90

100

0.001 0.010 0.100 1.000 10.000 100.000

P
e
rc

e
n

ta
g

e
P

a
s
s
in

g
,

%

Grain Diameter, mm

Kiso-Jiban Consultants Co., Ltd.

6-606

608



GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-28 Depth : 33.00-33.45 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 98.4 85.2 47.7 35.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.0 9.5 33.6 41.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.6 14.8 52.3 64.4

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.14 mm

1.6 % 0.11 mm

62.8 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

98.4 % 64.43 0.00

35.6 % 35.57 0.00
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4.750.425
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33.00-33.45 m

2014/11/19
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Smaller than 0.005 mm
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-29 Depth : 34.00-34.34 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 97.9 81.3 26.1 19.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 1.5 13.5 53.5 58.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 2.1 18.7 73.9 80.2

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.18 mm

2.0 % 0.15 mm

78.2 % 0.11 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

97.9 % 80.12 0.00

19.8 % 19.77 0.00
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34.00-34.34 m
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Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

34.00-34.34 m

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
19.8

PS on Matarbari USC Coal-fired Power Project
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-30 Depth : 35.00-35.36 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.4 98.4 96.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 1.0 2.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.6 3.7

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % #NUM! mm

0.1 % #NUM! mm

3.5 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.9 % 3.66 0.00

96.3 % 96.34 0.00
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Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm

SPT-30

4.75 - 2.00 mm

35.00-35.36 m

SPT-30

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

35.00-35.36 m

2014/11/19

75um Sieve Passing

Sand (%)425um Sieve Passing

Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
96.3

PS on Matarbari USC Coal-fired Power Project

ASTM D422-63

CLAY

0.005 0.075

Sadamoto

FINE

%

Max. Diameter

Dia. at 60%

Dia. at 30%

MEDIUM COARSE

SAND GRAVELSILT

0

10

20

30

40

50

60

70

80

90

100

0.001 0.010 0.100 1.000 10.000 100.000

P
e
rc

e
n

ta
g

e
P

a
s
s
in

g
,

%

Grain Diameter, mm

Kiso-Jiban Consultants Co., Ltd.

6-609

611



GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-31 Depth : 36.00-36.38 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 99.2 98.7 94.3 86.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.5 0.9 3.8 9.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.8 1.3 5.7 14.0

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % #NUM! mm

0.7 % #NUM! mm

13.3 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

99.2 % 13.94 0.00

86.0 % 85.95 0.00
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Cumulative % Retained
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0.425 - 0.075 mm

SPT-31

4.75 - 2.00 mm

36.00-36.38 m
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4.750.425

COARSE
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2014/11/19
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-32 Depth : 37.00-37.35 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 99.5 99.2 59.2 31.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.6 30.2 50.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.5 0.8 40.8 68.6

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.1 % 0.11 mm

0.4 % 0.09 mm

68.0 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.9 % Coeff. of Curvature #NUM! 0.00

99.5 % 68.46 0.00

31.4 % 31.43 0.00
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Cumulative % Retained
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37.00-37.35 m

2014/11/19
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-33 Depth : 38.00-38.31 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 98.9 61.9 27.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.8 28.3 54.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 1.1 38.1 72.8

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.10 mm

0.3 % 0.09 mm

72.5 % 0.08 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.7 % 72.78 0.00

27.2 % 27.22 0.00

S
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v
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Cumulative % Retained

Larger than 4.75 mm

2.00 - 0.425 mm

0.425 - 0.075 mm
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4.75 - 2.00 mm

38.00-38.31 m

SPT-33

Dia. at 50%

2000um Sieve Passing

S27-14

4.750.425

COARSE

38.00-38.31 m

2014/11/19
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Silt and Clay (%)

0.075 - 0.005 mm

Smaller than 0.005 mm
27.2
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-34 Depth : 40.00-40.33 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.3 97.0 82.8 29.6 16.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 2.1 11.7 47.9 57.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.7 3.0 17.2 70.4 83.8

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 0.00 mm

0.3 % 0.17 mm

2.7 % 0.15 mm

80.8 % 0.11 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.7 % Coeff. of Curvature #NUM! 0.00

97.0 % 83.51 0.00

16.2 % 16.18 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-35 Depth : 42.00-42.33 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 64.1 25.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 22.6 47.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 35.9 74.7

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.10 mm

0.0 % 0.09 mm

74.6 % 0.08 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

100.0 % 74.68 0.00

25.3 % 25.32 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-36 Depth : 44.00-44.30 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.4 99.0 97.9 76.8 50.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.6 7.0 14.8

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 1.0 2.1 23.2 49.1

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 4.75 mm

0.3 % 0.08 mm

0.6 % #NUM! mm

48.1 % #NUM! mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

99.7 % Coeff. of Curvature #NUM! 0.00

99.0 % 48.77 0.00

50.9 % 50.89 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-37 Depth : 46.00-46.20 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.4 85.2 30.9 24.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 9.9 46.5 50.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 14.8 69.1 75.1

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.17 mm

0.6 % 0.14 mm

74.6 % 0.10 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.4 % 75.15 0.00

24.9 % 24.85 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-38 Depth : 48.00-48.29 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 88.4 22.0 16.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 9.0 60.3 64.7

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 11.6 78.0 83.8

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.17 mm

0.4 % 0.15 mm

83.3 % 0.12 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

99.6 % 83.76 0.00

16.2 % 16.24 0.00
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GRAIN SIZE DISTRIBUTION

Project :

Location : PP-21-2 Project No. :

Tested Method : Date of Testing : Tested By : Checked by :

Sample No. : SPT-39 Depth : 50.00- 50.20 m ( ) Particle Density, Mg/m3 : -

75.0 50.00 37.50 25.00 19.00 9.50 4.75 2.000 0.850 0.425 0.250 0.106 0.075

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 92.4 46.6 14.0 11.2

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 5.1 35.7 57.5 59.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 7.6 53.4 86.0 88.8

Grain Size Distribution Curves

2.00 19.0 75.0

FINE

Sample No. Sample No.

Depth Depth

0.0 % 2.00 mm

0.0 % 0.29 mm

7.6 % 0.26 mm

81.2 % 0.16 mm

Dia. at 10% #NUM! mm

Coeff. of Uniformity #NUM!

100.0 % Coeff. of Curvature #NUM! 0.00

92.4 % 88.78 0.00

11.2 % 11.22 0.00
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