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SUMMARY OF GEOTECHNICAL DESIGN PARAMETERS 

No DESCRIPTION UNITS
DESIGN 
VALUE 

 
INPUT DATA FOR MAT FOUNDATION DESIGN 

(For Top Clay Layer) 
 

 

1 
Allowable Net Soil Bearing Pressure (static) (for 25 mm max 
displacement) 

kPa 
60 for 

B<4.5m 
(spread) 

2 Allowable Net Soil Bearing Pressure (dynamic)) kPa 80 

3 Modulus of Vertical Subgrade Reaction (static) kN/m3 7200 

4 Modulus of Vertical Subgrade Reaction (dynamic) kN/m3 10800 

5 Modulus of Horizontal Subgrade Reaction (static) kN/m3 3600 

6 Modulus of Horizontal Subgrade Reaction (dynamic) kN/m3 5400 

7 Drained Angle of Friction  - 25 

8 Undrained Angle of Friction - 0 

9 Unit Soil Weight (dry) kN/m3 14.4 

10 Saturated Unit Soil Weight kN/m3 19 

11 Submerged Unit Weight kN/m3 9 

12 Undrained Cohesion kN/m2 30-40 

13 Constrained Modulus kPa 6500 

14 Modulus of Elasticity kPa 7700 

15 Active Earth Pressure Coefficient - 0.406 

16 At Rest Pressure Coefficient - 0.577 

17 Passive Earth Pressure Coefficient - 2.464 

18 Dynamic Poisson's Ratio - 0.48 

19 Dynamic Shear Modulus MPa 61 

20 Dynamic Young Modulus MPa 183 

 INPUT DATA FOR PILE FOUNDATION DESIGN 
  

21 Pile Type - Bored 

22 Pile Cross Section and Size m 0.80 Dia. 

23 Pile Length m 16-23 



 

24 
Allowable Pile Bearing Capacity (horizontal) (for 12 mm max 
displacement) (For Free Head Single L=23m Pile) 

kN 
160 

25a Allowable Pile Bearing Capacity (vertical) (for L= 16m Pile) kN 890 

25b Allowable Pile Bearing Capacity (vertical) (for L= 23m Pile) kN 1475 

26.a Pile Spring Constant For 6D Spacing(horizontal - static) kN/m 13300 

26.b Pile Spring Constant For 4D Spacing(horizontal - static) kN/m 9100 

26.c Pile Spring Constant For 3D Spacing(horizontal - static) kN/m 6900 

27.a Pile Spring Constant For 6D Spacing (horizontal - dynamic) kN/m 20000 

27.b Pile Spring Constant For 6D Spacing (horizontal - dynamic) kN/m 13600 

27.c Pile Spring Constant For 6D Spacing (horizontal - dynamic) kN/m 10400 

28 Pile Spring Constant (vertical- static) kN/m 127000 

29 Pile Spring Constant (vertical - dynamic) kN/m 190000 

 GROUNDWATER DATA   

30 Average groundwater elevation based on piezometer data 
m 

(msl) 
7.60 

31 
Groundwater Properties (e.g. chemical attack to steel or 
concrete, etc) 

 
Refer to 

Table Pg. 
23 

    

 SPECIAL SOIL DATA   

32 Chemical Attack to Steel or Concrete Due to Soil Properties  
Type V, 
Sulphate 
Resistant 

33 Use of Excavated Material for Backfilling  Partially 

    

 SPECIAL CONSIDERATION   

34 Settlement of Foundations  

Sc<25 for 
Spread 
footing 
with B< 
4.5m 
under 

applied 
pressure 
of 60 kPa 

35 Liquefaction Potential  None 
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BOREHOLES EAST (m) NORTH (m) Length (m)

BH01 340.500 323.750 30

BH02 343.700 350.050 30

BH03 350.900 350.050 40

BH04 362.900 350.050 30

BH05 350.000 365.050 30

BH06 368.100 374.750 25

BH07,P* 350.000 399.829 30

BH08 403.000 323.750 25

BH09 406.200 350.050 30

BH10 413.400 350.050 40

BH11 425.400 350.050 30
BH12 412.500 365.050 30
BH13 430.600 374.750 25

BH14 412.500 399.829 30

BH15 465.500 323.750 30

BH16 468.700 350.050 30

BH17 475.900 350.050 40

BH18 487.900 350.050 30

BH19 475.000 365.050 30

BH20 493.100 374.750 25

BH21,P* 475.000 399.829 30

BH22 528.000 323.750 25

BH23 531.200 350.050 30

BH24 538.400 350.050 50

BH25 550.400 350.050 30

BH26 537.500 365.050 30

BH27 555.600 374.750 25
BH28 537.500 399.829 30

BOREHOLES EAST (m) NORTH (m) Length (m)

BH29 614,423 335,929 25

BH30 603,620 391,081 25

BH31 705,760 412,250 30

BH32 705,760 350,498 30

BH33 711,560 323,000 25

BH34 748,400 397,750 40

BH35 748,400 339,000 30

BH36 773,180 368,575 30

BH37,P* 797,560 397,750 30

BH38 797,560 339,000 30

BH39,P* 834,605 329,381 25
BH40 832,710 395,415 30
BH41,P* 791,152 224,580 20

BH42 366,158 189,892 20

BH43 493,809 189,892 20

BH44 564,251 237,618 25

BH45,P* 591,534 258,546 25

BH46 591,277 198,545 25

BH47,P* 676,253 187,747 25

BH48 681,023 261,660 25

BH49 689,925 235,378 25

BH50,P* 355,524 502,675 20

BH51 362,904 430,549 20

BH52 430,364 477,185 25

BH53 457,870 506,589 30

BH54 457,379 491,614 30

BH55 457,330 479,251 50
BH56 457,109 466,830 30

BOREHOLES EAST (m) NORTH (m) Length (m)

BH57 466,859 430,350 30

BH58 488,989 478,610 25

BH59 552,000 510,000 30

BH60 561,300 442,000 30

BH61,P* 581,300 495,300 20

BH62 616,148 442,188 25

BH63 681,047 482,492 25

BH64 654,093 458,035 25

BH65 757,020 495,425 25

BH66 786,985 461,145 25

BH67 352,655 466,658 20

BH68 382,655 476,658 20

BH69 518,909 446,330 20

BH70 519,911 489,830 20

BH71 552,000 477,000 30

BH72 614,354 498,804 25

BH73 706,880 471,265 25

BH74 751,696 460,375 20

BH75 793,960 488,895 25

BH76 773,180 427,600 25

BH77 705,760 381,100 30

BH78 690,860 323,000 25
BH79 748,400 368,175 25

BH80 773,180 311,250 25

BH81 797,560 368,175 25

BH82 891,108 373,598 25
BH83 806,320 257,904 20
BH84 378,497 214,725 20

BH85 437,574 214,725 20

BH86 479,666 214,725 20

BH87 541,574 214,725 20

BH88 641,574 212,256 25
BH89 730,874 212,256 25

CONE PENETROMETER TEST EAST (m) NORTH (m)

CPT1 350.600 346.250

CPT2 350.328 386.155

CPT3 413.100 346.250

CPT4 412.828 386.155

CPT5 475.600 346.250

CPT6 475.328 386.155

CPT7 538.100 346.250

CPT8 537.828 386.155

CPT9 615.631 360.506

CPT10 614.225 318.426

CPT11 660.084 415.192

CPT12 654.132 384.416

CPT13 653.837 324.298

CPT14 678.901 311.253
CPT15 783.934 397.809

CPT16 836.283 347.844

CPT17 890.254 408.952
CPT18 889.160 334.005
CPT19 793.193 245.059

CPT20 357.128 231.756

CPT21 370.704 190.053

CPT22 431.192 231.701

CPT23 427.475 190.321

CPT24 498.042 230.981

CPT25 557.749 190.985

CPT26 591.359 229.324

CPT27 662.874 263.100

CPT28 697.005 212.795

CPT29 321.593 474.380

CPT30 349.074 519.813

CPT31 394.377 478.175

CPT32 404.992 520.085

CPT33 442.759 476.152

CPT34 483.166 521.788

CPT35 516.788 487.882

CPT36 518.299 519.124

CPT37 604.200 513.728

CPT38 650.176 486.292

CPT39 706.044 482.905

CPT40 745.444 495.056

CPT41 747.953 459.454
CPT42 825.733 464.672

SEISMIC CROSSHOLE TEST EAST (m) NORTH (m)

CHT1-1 350.900 350.050

CHT1-2 354.900 350.050

CHT1-3 358.900 350.050

CHT2-1 413.400 350.050
CHT2-2 413.400 354.050

CHT2-3 413.400 358.050

CHT3-1 475.900 350.050

CHT3-2 479.900 350.050

CHT3-3 483.900 350.050

CHT4-1 538.400 350.050

CHT4-2 538.400 354.050

CHT4-3 538.400 358.050

CHT5-1 457.330 479.251

CHT5-2 457.330 483.251
CHT5-3 457.330 487.251

ELECTRICAL RESISTIVITY EAST (m) NORTH (m)

E01 340.500 318.650

E02 376.600 348.350

E03 403.000 318.650

E04 439.100 348.350

E05 465.500 318.650

E06 501.600 348.350

E07 528.000 318.650

E08 564.100 348.350

E09 611.484 395.714

E10 451.100 397.350

E11 608.300 347.053

E12 645.252 346.670

E13 723.778 348.048

E14 775.278 399.048

E15 890.539 348.757

E16 795.065 227.667

E17 365.032 236.942

E18 365.032 192.942

E19 412.468 213.528

E20 472.470 198.113

E21 514.970 231.263

E22 552.320 196.013

E23 594.383 229.354

E24 689.279 258.206

E25 678.779 233.906

E26 344.235 507.750

E27 399.274 464.003

E28 457.261 521.162

E29 471.261 480.162

E30 552.563 495.159

E31 614.598 466.894

E32 713.098 472.655

E33 828.190 483.564

E34 652.502 197.375

E35 745.802 190.075
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BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Loose light brown to brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

2.5

3.5

18.0

24.0

7.5

3.5

2.0

2.0

D

1.5

D

4.5

D

7.5

   (2,2,2)

D

   (6,7,11)

D

   (12,25,31)

D

   (15,37,42)

D

   (10,17,18)

D

   (22,25,28)

D

   (17,14,19)

D

   (12,18,29)

D

   (9,16,22)

D

   (12,24,37)

D

30.5

   (10,27,33)

D

10.5

   (2,3,4)

D

0.5

   (19,39,50/8)

D

13.5

1.85

10.5

3.0

1.5

Soft to medium brown fat Silty CLAY

with gray pockets of fine Sand and

white spots of soluble salts together

with black traces of organic matter.

Stiff greenish gray Sandy fat Silty

CLAY with black spots of organic

matter and rusty traces of iron oxide

compounds.

Medium to dense gray to light

greenish gray fine grained Clayey

Silty SAND mixture with rusty traces

of iron oxide compounds.

Very stiff  light gray Sandy fat Silty

CLAY with reddish lines/traces of iron

oxide compounds and a lot of white

shiny sheets of mica minerals.

Very stiff green fat Silty CLAY with

alot of white shiny crystallized sheets

of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 01 ......          Date   ....... 01/05/2017 .......

 X:   ..... 525714.241 .....    Y: ..... 3454394.992  .....  Ground Level  ..... 9.797.....

   (3)

   (17)

   (56)

   (79)

   (35)

   (53)

   (33)

   (47)

   (38)

   (61)

   (60)

   (5)

   (100/26)

U

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

5.5

Loose to medium yellowish green to

greenish gray fine grained Silty SAND.

2.0

14.0

Very dense light brownish gray to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

1.0

Very stiff to hard brownish gray fat Silty

CLAY with some gray fine grained

Sand & shiny crystals of quartz .

20.0

Very stiff light brownish gray Sandy

fat Silty CLAY with shiny angular

quartz pieces.

25.5

Hard light brown Sandy fat Silty CLAY

with white cementation formation.
27.0

Very stiff light brown to brown fat Silty

CLAY with gray pockets of fine

grained Sand in parts.

1.5

3.5

4.0

4.0

   (2,2,3)

   (4)

   (5,7,8)   (14)

   (7,10,14)

   (23)

   (17,19,23)
   (42)

   (31,36,39)
   (75)

   (13,15,22)
   (37)

   (28,34,50/6)

   (100/25)

   (10,19,28)
   (47)

1.0



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown to dark brown fat Silty

CLAY with white spots of soluble salts

& black traces of organic matter .

2.0

16.5

6.5

4.0

2.0

U

1.5

D

4.5

D

7.5

   (2,3,4)

D

   (4,8,8)

D

   (5,5,9)

D

   (10,14,19)

D

   (19,28,36)

D

   (36,50/12)

D

   (50/11)

D

   (17,25,29)

D

   (17,20,22)

D

   (50/12)

D

30.5

   (11,18,23)

D

10.5

   (3,4,7)

D

0.50

   (13,18,22)

D

13.5

1.85

9.5

3.0

Medium brown to grayish brown

Sandy fat Silty CLAY with white spots

of soluble salts  and rusty lines of iron

oxide compounds together with black

traces of organic matter.

Loose to medium greenish gray fine

grained Clayey Silty SAND mixture.

Loose to medium light gray to light

brownish gray fine to medium grained

Silty SAND with rusty traces of iron

oxide compounds and white spots of

soluble salts.

Dense to very dense fine to medium

grained SAND with reddish

lines/traces of iron oxide compounds

and a lot of white shiny sheets of mica

minerals together with little Silt

fraction.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 02......          Date   ....... 01/05/2017 .......

 X:   .....  525731.530  .....    Y: .....  3454415.042   .....  Ground Level  ..... 9.700 .....

   (6)

   (15)

   (14)

   (33)

   (50/12)

   (50/11)

   (54)

   (42)

   (50/12)

   (41)

   (8)

   (40)

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

5.0

1.5

13.5

Medium to dense light brownish gray

to yellowish gray fine to medium

grained Silty SAND with rusty spots of

iron oxide compounds.

2.0

18.5

Very stiff to hard light brown Sandy fat

Silty CLAY with alot of white

cementation formation and rusty spots

of iron oxide compounds.

24.0

Very stiff dark grayish green mixture

of Sandy  fat Silty CLAY with white

cementation formation.

27.5

Very stiff to hard light brown to brown

fat Silty CLAY with white spots of

carbonate compounds.

3.5

3.0

5.5

3.0

   (3,5,7)
   (11)

   (3,6,7)
   (12)

   (50/8)
   (50/8)

   (17,23,32)   (55)

   (50/13)

   (15,27,30)   (57)

   (8,14,25)   (39)

U

3.0

   (64)

   (50/13)

Hard light yellowish brown fat Silty

CLAY with shiny angular quartz 

pieces and white spots of carbonate

compounds.



Borehole No.   ...... 03 ......          Date   ....... 05/05/2017 .......

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 200                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

U

3.0

Depth

  (m)

8.0

1.5

Litho

logy

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

2.0

4.0

6.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

4.5

7.5

D

10.5

D

13.5

D

D

D

D

D

D

D

D

D

D

D

D

D

0.75

3.0

5.0

12.0

20.0

24.5

34.0

40.5

2.0

3.0

3.5

4.5

6.0

6.5

3.0

Medium to soft brown to light brown fat

Silty CLAY with white spots of soluble

salts and black traces of organic

matter.
(4)

(6,9,10)

(11,18,18)

(13,24,25)

(17,25,30)

(14,27,33)

(23,26,26)

(8,15,22)

(5)

Soft to medium brown to grayish brown

fat Silty CLAY with rusty traces of iron

oxide compounds.

Loose to medium brownish gray fine

grained Clayey Silty SAND mixture

with black spots of organic matter.

Very dense greenish gray fine to

medium grained Silty SAND.

Very stiff light grayish yellow Sandy fat

Silty CLAY mixture with yellowish

brown rusty traces of iron oxide

compounds.

Very stiff to hard brownish green

Sandy fat Silty CLAY with a lot of white

shiny crystallized silica sheets and

rusty spots/lines of iron oxide

compounds.

Hard yellowish green to light green

Sandy fat Silty CLAY mixture with rusty

traces of iron oxide compounds and

white shiny sheets of silica minerals.

D

D

8.0

15.0

4.0

Medium to dense grayish brown fine to

medium grained Silty SAND with a lot

of rusty spots of iron oxide compounds.

Very stiff green Sandy fat Silty CLAY

with a lot of white shiny crystallized

sheets of silica/mica minerals.

(15,29,37)

 X:   ..... 525737.510 .....    Y: ..... 3454411.097.....  Ground Level  ..... 9.685 .....

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

(2,3,4)

(2,2,3)

(18)

(36)

(49)

(55)

(60)

(52)

(37)

(66)

D

D

16.5

D

D

16.5

1.5

28.0

3.5

Dense to very dense brownish yellow

fine grained Clayey Silty SAND

mixture.

Very dense light brown fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

(
31,46,

50

10

)

(2,1,4)(5)

(6,7,7)

(13)

(11,14,26)(40)

(21,22,27)(49)

(9,12,31)(43)

(22,48,40)(88)

(100/26)

(17,12,25)(37)

(20,37,41)(78)

(100/27)

(50/6)(50/6)

(
31,48,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

17.0

20.5

2.5

U

1.5

D

4.5

D

7.5

   (4,7,16)

D

   (7,13,16)

D

D

   (20,32,35)

D

D

   (22,43,48)

D

   (28,39,43)

D

   (25,34,40)

D

D

30.5

D

10.5

   (2,4,5)

D

0.5

D

13.5

1.85

11.0

5.0

Medium brown fat Silty CLAY with

little gray pockets of fine Sand and

white spots of soluble salts together

with black traces of organic matter.

Loose to medium greenish gray fine

grained Clayey Silty SAND mixture

with black spots of organic matter and

rusty traces of iron oxide compounds.

Medium, dense to very dense

brownish gray fine to medium grained

Silty SAND with rusty traces of iron

oxide compounds.

Hard greenish gray Sandy fat Silty

CLAY mixture with alot of white shiny

crystallized sheets of  mica minerals

and black spots of organic matter.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 04 ......          Date   ....... 04/05/2017 .......

 X:   .....  525747.480 .....    Y: .....  3454404.369  .....  Ground Level  ..... 9.668 .....

   (11)

   (28)

   (80)

   (67)

   (91)

   (82)

   (74)

   (50/6)

   (100/27)

   (6)

   (74)

D

16.5

D

D

6.0

Very dense grayish light brown to

yellowish green fine grained Silty

SAND with rusty spots of iron oxide

compounds and white cementation

formation compounds.

Very dense light brownish gray fine

grained Clayey Silty SAND mixture

with shiny angular quartz pieces and

white cementation formation.

24.5

Hard light gray Sandy fat Silty CLAY

with rusty spots of iron oxide

compounds and white traces of

cementation formation.

4.0

6.0

3.0

   (5,9,12)

   (20)

   (9,12,19)

   (29)

   (100/28)

   (50/13)
   (50/13)

   (83)

   (95)

(
15,19,

50

13

)

(
19,45,

50

12

)

(
20,34,49

)

(
50/6

)

(
19,23,

50

8

)

U

3.5

(
18,25,

50

13

)

(
22,38,

50

9

)

14.0

15.5

1.5

1.5

Hard yellowish green Sandy fat Silty

CLAY with reddish rusty spots of iron

oxide compounds.

Very dense light brown fine to medium

grained Silty SAND.



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown to dark brown Sandy

fat Silty CLAY with white spots of

soluble salts .

2.0

16.5

6.5

2.5

1.5

D

1.5

D

4.5

D

7.5

   (4,5,9)

D

   (7,5,17)

D

   (8,9,12)

D

   (14,16,24)

D

   (25,37,45)

D

   (20,31,37)

D

   (18,27,33,)

D

   (29,33,40)

D

   (20,19,18)

D

   (35,50/8)

D

30.5

   (13,20,23)

D

10.5

   (3,4,6)

D

0.5

   (15,19,27)

D

13.5

1.85

11.0

4.5

Medium to stiff brown fat Silty CLAY

with white spots of soluble salts  and

rusty lines of iron oxide compounds

together with black traces of organic

matter.

Loose to medium yellowish green to

greenish gray fine grained Clayey

Silty SAND.

Medium to dense gray to light

greenish gray fine to medium grained

Silty SAND with rusty traces of iron

oxide compounds and white spots of

soluble salts.

Very stiff  green mixture of Sandy fat

Silty CLAY with reddish lines/traces of

iron oxide compounds and a lot of

white shiny sheets of mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 05......          Date   ....... 01/05/2017 .......

 X:   ..... 525745.236 .....    Y: ..... 3454423.922 .....  Ground Level  ..... 9.744 .....

   (13)

   (17)

   (21)

   (40)

   (68)

   (60)

   (73)

   (37)

   (50/8)

   (43)

   (7)

   (46)

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

5.0

1.5

13.5

Dense light brownish gray to yellowish

gray fine grained Clayey Silty SAND

with rusty spots of iron oxide

compounds.

2.0

Very dense greenish gray fine grained

Silty SAND.

18.0

Very stiff light brownish gray Sandy

fat Silty CLAY with shiny angular

quartz pieces.

25.5

Very dense to dense grayish green

fine grained Clayey Silty SAND

mixture with white cementation

formation.

27.5

Very stiff to hard light brown to brown

fat Silty CLAY with gray pockets of

fine grained Sand at top and white

spots of carbonate compounds.

2.0

3.0

7.5

3.0

   (2,4,7)

   (8)

   (5,7,8)   (14)

   (9,12,14)
   (30)

   (22,33,39)
   (72)

   (19,30,32)

   (62)

   (22,30,35)   (65)

   (24,27,30)   (57)

   (29,42,50/10)

   (100/27)

U

U

3.0

   (82)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown to dark brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,5,7)

4.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

4.0

6.0

10.5

18.0

25.5

2.0

3.0

3.5

(3,4,7)

(10,14,16)

(14,15,17)

(10,12,18)

(15,23,36)

(8,13,21)

Loose to medium grayish green fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds and white spots of soluble

salts.

Medium, dense to very dense light

gray to brownish gray fine grained Silty

SAND with white shiny sheets of mica

minerals.

Very stiff to hard brownish green

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 06  ......          Date   ....... 02/05/2017 .......

(10)

(8)

(28)

(80)

(32)

(30)

(59)

(34)

(96)

(50/13)

(
50/13

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525765.560 .....    Y: ..... 3454421.869 .....  Ground Level  ..... 9.726 .....

U

U

D

13.5

D

16.5

D

19.5

D

(2,4,5)

(6)

(5,6,9)

(14)

(10,12,17)

(17,21,32)

(53)

(15,36,33)

(83)

(50/14)

21.5

Hard light brownish gray fat Silty CLAY

with white cementation formation and

brownish rusty lines/traces of iron

oxide compounds.

1.5

15.5

2.5

Very dense light brownish gray fine

grained Clayey Silty SAND mixture

with white cementation formation.

13.5

2.0

Very stiff brown Sandy fat Silty CLAY

mixture with white spots of soluble

salts.

4.5

(
24,

50

14

)

22.5

D

(50/12)
(
29,

50

12

)

Dense to very dense brownish gray

fine grained Clayey Silty SAND with

white spots of soluble salts.

25.5

2.5

Very dense brownish gray well

cemented fine grained Clayey Silty

SAND mixture with white cementation

formation.

(28)

(69)

(
22,30,

50

10

)

(
16,25,

50

12

)

(
18,25,

50

13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

19.5

24.5

1.5

3.0

D

1.5

D

4.5

D

7.5

   (3,5,7)

D

   (4,8,14)

D

   (14,22,38)

D

   (15,28,43)

D

D

   (12,18,25)

D

   (27,27,40)

D

   (19,31,47)

D

   (27,34,43)

D

D

30.5

   (12,23,32)

D

10.5

   (2,4,4)

D

0.5

D

13.5

1.85

10.5

4.0

Medium brown to dark brown fat Silty

CLAY with gray pockets of fine Sand

and white spots of soluble salts

together with black traces of organic

matter.

Medium to stiff greenish gray Sandy

fat Silty CLAY with black spots of

organic matter and rusty traces of iron

oxide compounds.

Medium,dense to very dense grayish

green fine to medium grained Silty

SAND with rusty traces of iron oxide

compounds.

Very dense dark gray fine to medium

grained Silty SAND.

Very stiff to hard green Sandy fat Silty

CLAY mixture with alot of white shiny

crystallized sheets of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 07 ......          Date   ....... 01/05/2017 .......

 X:   .....  525764.614 .....    Y: ..... 3454452.792 .....  Ground Level  ..... 10.068 .....

   (10)

   (21)

   (60)

   (71)

   (43)

   (67)

   (78)

   (77)

   (100/29)

   (55)

   (6)

   (74)

U

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

6.5

12.0

Very dense gray to yellowish gray fine

grained Clayey Silty SAND with rusty

spots of iron oxide compounds.

Very dense light brownish gray fine

grained Clayey Silty SAND mixture

with shiny angular quartz pieces and

white cementation formation.

27.0

Very stiff to hard light brown to brown

Sandy fat Silty CLAY mixture with

rusty spots of iron oxide compounds.

2.5

3.5

5.0

5.5

   (3,3,5)

   (6)

   (4,7,8)   (14)

   (12,20,24)

   (42)

   (100/28)

   (19,41,43)
   (84)

   (94)

   (30,37,45)   (82)

   (26,45,50)   (95)

   (100/25)

Very stiff  yellowish gray Sandy fat

Silty CLAY with reddish lines/traces of

iron oxide compounds and a lot of

white cementation formation of

gypsiferrous materials.

14.0

2.0

(
14,17,

50

12

)

(
19,36,

50

9

)

(
25,35,

50

12

)

(
29,42,

50

12

)

(
17,43,

50

8

)

U



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(2,3,3)

4.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

4.0

6.5

19.5

25.5

6.0

2.0

(3,3,5)

(8,10,14)

(9,10,13)

(23,35,30)

(13,17,21)

(9,16,26)

(23,30,37)

(11,18,29)

Medium brownish green fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

Medium to dense brownish green to

brownish gray fine to medium grained

Silty SAND with white shiny sheets of

mica minerals.

Very stiff brownish gray fat Silty CLAY

with a lot of white spots of cementation

formation and rusty traces of iron oxide

compounds.

Borehole No.   ...... 08  ......          Date   ....... 04/05/2017 .......

(5)

(6)

(23)

(23)

(65)

(38)

(42)

(67)

(47)

(100)
(
18,27,

50

8

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525766.153 .....    Y: ..... 3454359.981.....  Ground Level  ..... 9.804 .....

U

D

13.5

D

16.5

D

19.5

D

(2,3,4)

(5)

(8,9,12)

(20)

(10,13,17)

(29)

(15,22,19)

(41)

(26,35,25)

(60)

(8,15,26)

(41)

(50/13)

21.5

Very stiff to hard light brownish green

mixture of Sandy fat Silty CLAY with

white cementation formation and

brownish rusty lines/traces of iron

oxide compounds.

4.0

12.5

7.0

Very stiff brownish yellowish Sandy fat

Silty CLAY mixture with white spots of

soluble salts and rusty traces of iron

oxide compounds.

2.5

(
50/13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

15.5

3.0

5.0

2.5

D

1.5

D

4.5

D

7.5

   (4,4,5)

D

   (8,11,14)

D

   (7,10,21)

D

   (9,13,27)

D

   (14,26,34)

D

   (15,21,28)

D

D

D

30.5

   (7,11,23)

D

10.5

   (3,3,5)

D

0.5

   (15,22,36)

D

13.5

1.60

11.0

5.0

Medium brown to brownish gray lean

Silty CLAY with gray pockets of fine

Sand in parts and white spots of

soluble salts together with black

traces of organic matter.

Medium to dense green to brownish

gray fine grained Silty SAND with

rusty traces of iron oxide compounds

and white spots of soluble salts.

Very stiff  light green Sandy fat Silty

CLAY with reddish lines/traces of iron

oxide compounds and a lot of white

shiny sheets of mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 09 ......          Date   ....... 05/ 05/2017 .......

 X:   ..... 525783.388  .....    Y: ..... 3454380.220 .....  Ground Level  ..... 9.934 .....

   (8)

   (24)

   (31)

   (40)

   (60)

   (49)

   (83)

   (86)

   (34)

   (6)

   (58)

U

D

16.5

D

D

D

D

6.0

Loose to medium yellowish green to

greenish gray fine grained Clayey

Silty SAND mixture.

14.0

Dense to very dense green to

greenish gray fine to medium grained

Clayey Silty SAND with rusty spots of

iron oxide compounds.

Very dense yellowish green fine

grained Silty SAND with white shiny

crystals of soluble salts.

20.5

Very stiff to hard light brownish gray

Sandy fat Silty CLAY with shiny

angular quartz pieces and white spots

of cementation formation.

26.0

Very stiff to hard light brown to

brownish green fat Silty CLAY with

gray pockets of fine grained Sand at

top and white spots of cementation

formation.

4.5

5.5

1.5

   (2,4,4)

   (6)

   (6,9,10)

   (18)

   (9,15,19)
   (32)

   (19,24,31)
   (55)

   (24,27,30)

   (18,23,34)
   (57)

   (19,25,34)   (59)

   (17,33,46)
   (79)

   (57)

(
18,30,

50

14

)

(
14,30,

50

13

)



Borehole No.   ...... 10 ......          Date   ....... 01/05/2017 .......

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 200                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

U

3.5

Depth

  (m)

8.0

1.5

Litho

logy

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

2.0

4.0

6.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

4.5

7.5

D

10.5

D

13.5

D

D

D

D

D

D

D

D

D

D

3.5

6.0

11.0

20.5

25.5

38.0

40.5

2.5

3.0

3.5

5.0

7.5

2.5

6.0

Medium brown to light brown fat Silty

CLAY with white spots of soluble salts

and black traces of organic matter.

(10)

(10,15,18)

(9,13,14)

(12,16,17)

(21,27,30)

(13,16,20)

(18,22,31)

(16,20,29)

Loose to medium brownish gray fine to

medium grained Silty SAND with black

spots of organic matter.

Dense to very dense greenish gray

fine to medium grained Silty SAND

with white spots of soluble salts and

rusty traces of iron oxide compounds.

Very stiff dark green Sandy fat Silty

CLAY mixture with yellowish brown

rusty traces of iron oxide compounds.

Very stiff to hard light brown fat Silty

CLAY with a lot of white shiny

cementation formation and rusty

spots/lines of iron oxide compounds.

Hard dark green Sandy fat Silty CLAY

mixture with rusty traces of iron oxide

compounds and white shiny sheets of

silica minerals.

D

D

9.0

17.0

2.0

Medium to dense grayish brown fine

grained Silty SAND with a lot of rusty

spots of iron oxide compounds.

Very stiff to hard dark green Sandy fat

Silty CLAY with a lot of white shiny

crystallized sheets of mica minerals.

 X:   ..... 525789.337.....    Y: ..... 3454376.212 .....  Ground Level  ..... 9.894 .....

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

(5,5,7)

(31)

(27)

(33)

(57)

(36)

(53)

(49)

(50/8)

D

D

16.5

D

D

30.5

5.0

(
29,30,35

)

(7,9,11)

(19)

(12,18,20)

(36)

(18,20,21)
(41)

(11,15,17)(32)

(14,27,30)(57)

(77)

(65)

(79)

(92)

(88)

(50/13)
(50/13)

(
21,35,

50

14

)

0.5

D

22.5

D

27.5

D

32.5

37.5

(8)
(3,5,6)

Very stiff light brown Sandy fat Silty

CLAY with rusty spots of iron oxide

compounds.

Very dense well cemented grayish

green mixture of fine grained Clayey

Silty SAND with rusty spots of iron

oxide compounds.

(
42,

50

8

)

(
15,39,

50

14

)

(
17,24,

50

13

)

(
18,24,

50

14

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.5

4.5

17.0

8.0

8.0

D

1.5

D

D

6.5

   (4,5,5)

D

   (10,14,17)

D

   (18,29,48)

D

   (18,29,49)

D

   (19,29,42)

D

D

   (34,50/14)

D

D

   (50/11)

D

   (50/14)

30.0

   (20,31,46)

D

   (2,4,6)

D

0.5

   (23,34,50)

D

12.5 12.5

4.5

Medium brown to brownish gray fat

Silty CLAY with little gray pockets of

fine Sand and white spots of soluble

salts together with black traces of

organic matter.

Very dense gray to light greenish gray

fine grained Silty SAND with rusty

traces of iron oxide compounds.

Very stiff to hard yellowish light green

Sandy fat Silty CLAY with reddish

lines/traces of iron oxide compounds

and a lot of white cementation

formation of gypsiferous materials

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 11 ......          Date   ....... 05/05/2017 .......

 X:   ..... 525799.392 .....    Y: ..... 3454369.411 .....  Ground Level  ..... 9.961 .....

   (9)

   (29)

   (77)

   (78)

   (71)

   (50/10)

   (50/14)

   (50/11)

   (50/14)

   (77)

   (7)

   (84)

U

D

D

D

21.5

D

24.5

D

27.5

Loose to medium green to greenish

gray fine to medium grained Silty

SAND with black spots of organic

matter and rusty traces of iron oxide

compounds.

3.5

Very dense light brownish gray to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

25.0

Hard greenish gray fat Silty CLAY with

white cementation formation and gray

pockets of fine grained Sand in parts.

5.0

4.5

   (3,5,6)

   (8)

   (5,6,7)
   (12)

   (16,32,50)   (78)

   (22,30,34)

   (64)

   (100/24)

   (98)

   (50/9)

1.60

3.5

9.5

15.5

18.5

29.5

   (50/11)

(
29,

50

10

)

(
30,44,

50

8

)

(
28,41,

50

13

)

(
37,

50

11

)

(
42,

50

9

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

15.0

2.5

4.5

2.5

U

1.5

D

4.5

D

7.5

   (4,6,8)

D

   (10,15,17)

D

   (18,32,36)

D

   (12,15,23)

D

   (12,16,21)

D

   (19,23,31)

D

D

D

30.5

   (9,13,20)

D

10.5

   (3,4,6)

D

0.5

   (50/11)

D

13.5

1.60

9.5

3.5

Medium to stiff brown to dark brown

fat Silty CLAY with gray pockets of

fine Sand at bottom and white spots

of soluble salts together with black

traces of organic matter.

Medium, dense to very dense green

to greenish gray fine grained Silty

SAND with rusty traces of iron oxide

compounds and white spots of soluble

salts.

Very stiff to hard yellowish light green

Sandy fat Silty CLAY mixture with

reddish lines/traces of iron oxide

compounds and a lot of white shiny

sheets of mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 12 ......          Date   ....... 03/ 05/2017 .......

 X:   .....  525790.034  .....    Y: ..... 3454389.063  .....  Ground Level  ..... 12.000   .....

   (12)

   (30)

   (68)

   (38)

   (37)

   (54)

   (88)

   (33)

   (7)

D

16.5

D

D

D

6.0

Loose to medium light greenish gray

fine grained Silty SAND with white

spots of soluble salts.

12.0

Dense green to greenish gray fine to

medium grained Clayey Silty SAND

with rusty spots of iron oxide

compounds.

21.5

Very stiff to hard light brownish gray

Sandy fat Silty CLAY with shiny

angular quartz pieces and white spots

of cementation formation.

26.0

Hard light brown to light grayish brown

Sandy fat Silty CLAY mixture with

white spots of cementation formation.

4.5

4.5

3.0

   (8,9,15)

   (23)

   (11,19,32)

   (48)

   (15,16,23)
   (39)

   (17,26,33)

   (31,37,42)

   (79)

   (50/13)

   (59)

(
32,39,49

)

(
50/4

)

   (50/11)

19.5

25.5

(
50/4

)

D

   (50/8)
   (50/8)

25.5

D

   (37,50/13)

   (50/13)

   (50/13)

22.5

D

   (27,38,38)

   (76)

19.5

Very dense brown to light brown fine

grained Silty SAND with rusty spots of

iron oxide compounds.

2.0

Dense to very dense yellowish green

fine grained Clayey Silty SAND with

white shiny crystals of soluble salts.



2.0

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown Sandy fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,6,9)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

U

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.0

6.5

10.5

20.5

25.5

3.5

3.5

(3,5,7)

(7,11,18)

(28,34,45)

(34,40,45)

Medium to stiff brown to grayish brown

Sandy fat Silty CLAY with white spots

of soluble salts  and rusty lines of iron

oxide compounds together with black

traces of organic matter.

Medium, dense to very dense light

gray to brownish gray fine grained Silty

SAND with white shiny sheets of mica

minerals.

Borehole No.   ...... 13  ......          Date   ....... 05/05/2017 .......

(13)

(8)

(28)

(77)

(77)

(85)

(100/29)

(98)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525826.528  .....    Y: ..... 3454381.1482 .....  Ground Level  ..... 12.000 .....

U

D

D

D

D

(6,6,8)

(13)

(15,18,23)

(30,37,44)

(81)

(96)

(50/11)

Hard light yellowish gray Sandy fat

Silty CLAY with alot of white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

5.0

6.5

Very dense light brownish gray well

cemented fine grained Silty SAND

mixture with white cementation

formation.

14.0

4.0

(
50/11

)

22.5

Very dense brownish gray fine to

medium grained SAND with white

spots of soluble salts & little Silt

fraction.

(39)

(93)

(
25,36,

50

12

)

(
25,37,40

)

(
39,40,

50

14

)

(
28,40,

50

11

)

(
36,45,

50

14

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

18.0

7.5

4.0

3.0

D

1.5

D

4.5

D

7.5

   (5,5,6)

D

   (4,5,7)

D

D

   (12,20,31)

D

   (22,25,38)

D

D

   (50/8)

D

   (50/14)

D

D

   (50/9)

D

30.5

   (10,17,26)

D

10.5

   (3,4,6)

D

0.5

   (27,31,39)

D

13.5

1.70

9.5

2.0

Medium brown to dark brown lean

Silty CLAY with  white spots of soluble

salts and black traces of organic

matter.

Medium to stiff brown fat Silty CLAY

with black spots of organic matter and

rusty traces of iron oxid compounds.

Very dense gray to light greenish gray

fine to medium grained Silty SAND

with rusty traces of iron oxide

compounds.

Very stiff to hard light gray Sandy fat

Silty CLAY with rusty traces of iron

oxide compounds and white shiny

cementation formation compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 14 ......          Date   ....... 01/05/2017 .......

 X:   .....  525816.458 .....    Y: ..... 3454417.938  .....  Ground Level  ..... 10.065 .....

   (9)

   (11)

   (100/29)

   (51)

   (63)

   (50/12)

   (43)

   (7)

   (70)

U

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

4.0

13.5

Dense to very dense light gray to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

Hard light green fat Silty CLAY with

some gray fine grained Sand & shiny

crystals of soluble salts .

21.0

Hard dark green Sandy fat Silty CLAY

with white shiny cementation

formation compounds.

26.0

Very dense gray fine grained Clayey

Silty SAND with white cementation

formation.

27.0

Hard light gray Sandy fat Silty CLAY

with rusty spots of iron oxide

compounds.

3.0

5.0

4.5

   (5,7,6)

   (10)

   (5,6,7)

   (12)

   (87)

   (28,34,42)   (76)

   (50/9)

   (50/7)

   (50/8)

   (50/14)

   (50/9)

   (50/7)

   (50/12)

   (92)

   (50/7)

   (50/9)

1.5

(
14,27,

50

10

)

(
31,30,

50

8

)

(
30,

50

12

)

(
26,30,

50

11

)

(
30,

50

7

)

(
44,

50

12

)

U



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

15.5

8.0

2.0

5.5

2.5

U

1.5

D

4.5

D

7.5

   (3,2,3)

D

   (7,10,11)

D

   (15,19,22)

D

   (5,7,7)

D

   (9,12,21)

D

   (12,18,31)

   (10,25,33)

D

D

   (15,38,40)

D

   (23,39,44)

30.0

   (11,21,24)

D

10.5

   (2,3,4)

D

0.5

   (3,5,7)

D

13.5

1.85

12.0

4.0

Medium to soft brown fat Silty CLAY

with white spots of soluble salts and

with black traces of organic matter.

Medium to stiff light green Sandy fat

Silty CLAY with black spots of organic

matter and rusty traces of iron oxide

compounds.

Medium brownish  green fine grained

Clayey Silty SAND mixture with rusty

traces of iron oxide compounds.

Stiff  light gray Sandy lean Silty CLAY

with white spots of carbonate

compounds and a lot of white shiny

sheets of mica minerals.

Very dense green fine grained Clayey

Silty SAND with alot of white shiny

crystallized sheets of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 15 ......          Date   ....... 01/05/2017 .......

 X:   .....525817.983 .....    Y: ..... 3454325.165 .....  Ground Level  ..... 9.870 .....

   (4)

   (20)

   (41)

   (14)

   (33)

   (49)

   (58)

   (78)

   (83)

   (45)

   (5)

D

D

D

D

29.5

6.0

2.0

14.0

Dense light brownish gray to gray fine

to medium grained Silty SAND with

rusty spots of iron oxide compounds.

Very stiff  brownish yellow Sandy fat

Silty CLAY with white spots carbonate

compounds .

21.0

25.0

Hard light brown Sandy fat Silty CLAY

with white cementation formation and

rusty traces of iron oxide compounds.

5.0

4.0

   (4,4,6)   (10)

   (9,13,13)

   (25)

   (7,20,21)
   (41)

   (20,39,48)
   (87)

   (19,33,43)   (76)

3.5

Dense light brown fine grained Silty

SAND.

1.5

   (12)

U



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.5

4.5

19.0

9.5

4.5

2.0

2.0

1.5

D

4.5

D

7.5

   (3,3,3)

D

   (12,14,22)

D

   (7,14,18)

D

   (18,32,50)

D

   (29,43,31)

   (16,22,24)

D

   (50/12)

   (21,34,43)

D

   (30,42,47)

   (50/11)

D

30.5

   (11,21,27)

D

10.5

   (2,4,4)

D

0.5

   (17,16,31)

D

1.75

Medium brown fat Silty CLAY with

gray pockets of fine Sand at bottom

and white spots of soluble salts

together with black traces of organic

matter.

Dense to very dense grayish brown

fine grained Silty SAND with rusty

traces of iron oxide compounds and

brown Silty Clay pockets in parts.

Very stiff  light greenish brown Sandy

lean Silty CLAY mixture with reddish

traces of iron oxide compounds and a

lot of white spots of carbonate

compounds.

Very stiff greenish gray fat Silty CLAY

with a lot of white shiny spots of

gypsiferrous materials.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 16 ......          Date   ....... 03/ 05/2017 .......

 X:   .....525835.335 .....    Y: ..... 3454345.331 .....  Ground Level  ..... 9.840 .....

   (5)

   (34)

   (32)

   (82)

   (74)

   (46)

   (77)

   (89)

   (50/11)

   (48)

   (6)

   (47)

U

D

D

D

D

D

6.5

Medium to dense yellowish green fine

grained Clayey Silty SAND mixture.

3.0

14.0

Dense to very dense light grayish

brown fine to medium grained Silty

SAND with rusty spots of iron oxide

compounds.

21.0

Very dense light brownish gray fine

grained Silty SAND with shiny angular

quartz pieces.

26.0

Hard light brown Sandy fat Silty CLAY

with white cementation formation and

rusty traces of iron oxide compounds.

4.5

5.0

5.0

   (9,11,14)   (24)

   (14,32,33)

   (50/14)

   (97)

(
22,

50

14

)

   (50/12)

(
24,37,

50

12

)

   (62)



BOREHOLE LOG
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Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 200                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

Website: www.andrealab.com          Email: azad@andrealab.com

1.90

U

2.5

Depth

  (m)

8.0

1.5

Litho

logy

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

2.0

4.0

6.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

39.0

D

3.5

D

D

D

12.5

D

D

D

D

D

D

D

D

D

D

D

39.5

D

0.75

2.5

8.5

11.0

20.0

27.5

33.0

36.0

40.0

3.5

2.5

3.0

7.5

5.5

3.0

4.0

Medium dark brown to brown fat Silty

CLAY with gray pockets of Marly Clay

and black spots of organic matter .

(3,4,5)

Medium to stiff brownish green fat Silty

CLAY with fine grained Sand & white

spots of soluble salts together with

black spots of organic matter.

Very stiff brown mixture of Sandy fat

Silty CLAY with rusty spots of iron

oxide compounds.

Very dense grayish green to greenish

gray mixture of fine grained Clayey

Silty SAND with rusty traces/lines of

iron oxide compounds.

Hard light green to brownish green

Sandy fat Silty CLAY with white shiny

sheets of silica minerals and rusty

spots of iron oxide compounds.

Hard light brown Sandy fat Silty CLAY

with rusty spots of iron oxide

compounds and black traces of

organic matter.

Very dense gray fine to medium

grained Silty SAND with rusty spots of

iron oxide compounds.

Very stiff to hard dark green Sandy fat

Silty CLAY with grayish green pockets

of Marly Clay.

Borehole No.   ...... 17 ......          Date   ....... 03/05/2017 .......

(91)

(89)

(78)

(87)

(6)

(50/8)

(50/11)

(
13,23,

50

9

)

(
22,39,50

)

(
32,36,42

)

(
35,40,47

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525841.406 .....    Y: ..... 3454341.123 .....  Ground Level  ..... 9.834 .....

D

D

6.5

9.5

D

15.5

17.5

D

19.5

(3,5,8)(9)

(4,7,9)(14)

(8,11,15)

(25)

(5,10,17)

(26)

(9,14,17)

(29)

(16,41,47)(88)

(13,18,24)
(42)

(15,21,30)(51)

(17,29,24)(53)

(100/29)

(20,29,41)
(70)

(50/11)

(50/11)

(100/29)

(
40,

50

11

)

(
20,42,

50

12

)

(
18,30,

50

8

)

5.0

2.5

Medium light grayish green fine

grained Silty SAND with white shiny

spots of soluble salts.

12.5

1.5

15.5

Dense to very dense grayish brown

fine grained Clayey Silty SAND

mixture.

4.5

Hard light green fat Silty CLAY

interbeded by gray fine grained Sand

seams/pockets with white cementation

formation and white crystals of mica

minerals. (
32,

50

8

)

U

4.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

14.0

8.0

6.0

D

1.5

D

D

6.5

   (8,12,17)

D

   (11,14,20)

D

D

D

D

D

   (50/12)

D

D

   (50/13)

D

   (50/10)

30.5

D

   (3,4,6)

D

0.5

D

12.5

10.0

2.0

Medium brown to dark brown fat Silty

CLAY with little gray pockets of fine

Sand at bottom and white spots of

soluble salts together with black

traces of organic matter.

Dense to very dense light gray to light

greenish gray fine grained Clayey

Silty SAND with rusty traces of iron

oxide compounds.

Hard yellowish light green well

cemented Sandy fat Silty CLAY

mixture with reddish lines/traces of

iron oxide compounds and a lot of

white cementation formation of

gypsiferous materials.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 18 ......          Date   ....... 05/05/2017 .......

 X:   ..... 525851.189 .....    Y: ..... 3454334.500  .....  Ground Level  ..... 9.996  .....

   (16)

   (32)

   (88)

   (94)

   (81)

   (88)

   (50/12)

   (50/13)

   (50/10)

   (100)

   (7)

   (100/26)

U

D

D

D

Medium to dense yellowish green to

greenish gray fine grained Silty SAND

with black spots of organic matter and

rusty traces of iron oxide compounds.

4.5

Very dense light brownish gray to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

24.0

Hard greenish gray Sandy fat Silty

CLAY with white cementation

formation.

2.5

4.0

   (4,5,8)

   (9)

   (11,16,21)
   (35)

   (12,15,23)

   (36)

   (50/11)

   (100/25)

1.70

3.5

9.5

   (100/27)

(
23,39,49

)

(
50/11

)
20.0

Hard grayish green fat Silty CLAY with

some fine grained Sand and alot of

white cementation formation

compounds.

4.0

26.5

Hard light brownish gray fat Silty

CLAY with white cementation

formation and rusty traces of iron

oxide compounds.

4.0

(
18,35,

50

14

)

(
26,41,

50

12

)

(
29,38,

50

13

)

(
30,43,

50

9

)

(
16,26,

50

13

)

(
33,46,

50

11

)

(
36,42,

50

8

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

20.0

6.0

4.0

2.5

D

1.5

D

4.5

D

7.5

U

   (12,19,25)

D

D

D

D

D

D

30.5

   (26,33,39)

D

10.5

   (3,5,6)

D

0.5

   (20,27,30)

D

2.0

10.5

4.5

Medium brown to dark brown fat Silty

CLAY with  white spots of soluble

salts and black traces of organic

matter.

Medium brown fine grained Clayey

Silty SAND mixture with black spots of

organic matter and rusty traces of iron

oxid compounds.

Dense to very dense gray to light

grayish brown fine grained Silty SAND

with rusty traces of iron oxide

compounds.

Very stiff to hard light green Sandy fat

Silty CLAY with rusty traces of iron

oxide compounds and white shiny

cementation formation compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 19 ......          Date   ....... 01/05/2017 .......

 X:   ..... 525848.962 .....    Y: ..... 3454354.060  .....  Ground Level  .....  9.903  .....

   (42)

   (59)

   (89)

   (50/14)

   (72)

   (8)

   (57)

D

16.5

D

D

22.5

D

27.5

2.5

14.5

Very dense light gray to brownish gray

fine to medium grained SAND with

little Silt fraction and rusty spots of

iron oxide compounds.

Dense to very dense yellowish green

fine grained Clayey Silty SAND mixture

with shiny crystals of soluble salts .

22.5

Hard dark green Sandy fat Silty CLAY

with white shiny cementation

formation compounds and rusty spots

of iron oxide compounds.

28.0

Hard green to yellowish green fat Silty

CLAY with rusty spots of iron oxide

compounds and white traces of iron

oxide compounds.

2.5

5.5

5.5

   (4,5,5)

   (7)

   (6,9,12)

   (20)

   (43)

   (6,10,14)
   (24)

   (12,19,26)   (45)

   (92)

   (50/12)

   (94)

   (90)

(
18,21,24

)

(
20,29,30

)

(
50/14

)

(
50/12

)

(
16,30,

50

12

)

(
18,30,

50

11

)

(
22,38,

50

13

)

(
18,25,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown fat Silty CLAY with

white spots of soluble salts and black

traces of organic matter together with

rusty lines of iron oxide compounds.

1.5

4.0

12.0

15.5

4.0

19.5

3.5

6.0

U

1.5

D

4.5

D

7.5

   (3,4,5)

D

   (9,15,16)

D

   (8,10,17)

D

   (15,20,25)

D

   (22,30,38)

D

   (50/14)

D

   (34,50/8)

D

D

25.5

   (19,17,18)

D

10.5

   (4,5,5)

D

0.75

   (21,25,34)

D

13.5

1.90

Very stiff to hard yellowish gray Sandy

fat Silty CLAY mixture with white shiny

spots of gypsifferous materials & rusty

spots of iron oxide compounds.

Dense to very dense light gray to gray

fine to medium grained Silty SAND

mixture with white shiny sheets of

mica minerals.

9.0

Medium to dense light green fine

grained Silty SAND with rusty spots of

iron oxide compounds.
3.0

Loose to medium brownish gray fine

grained Silty SAND with white spots

of soluble salts & rusty traces of iron

oxide compounds.

5.0

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 20  ......          Date   ....... 06/05/2017 .......

 X:   ..... 525869.319 .....    Y: ..... 3454351.967 .....  Ground Level  ..... 10.089 .....

   (8)

   (29)

   (27)

   (45)

   (68)

   (50/14)

   (50/8)

(50/10)

   (35)

   (7)

   (59)

(
50/10

)

   (4,6,7)

   (12)

   (12,13,16)

   (28)

   (20,25,38)

D

16.5
   (63)

   (50/13)

D

19.5

   (50/13)

D

(50/12)

(
50/12

)

1.5

2.5

Loose light brown to brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

Hard light gray to gray mixture of

Sandy fat Silty CLAY with a lot of

white cementation formation of

gypsifferous materials.



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.5

4.5

16.5

7.5

1.5

3.5

1.5

D

4.5

D

7.5

   (3,6,7)

D

   (11,17,24)

D

   (19,22,39)

D

   (25,30,35)

D

   (15,18,35)

D

   (28,32,37)

D

D

D

D

30.5

D

10.5

   (3,5,6)

D

0.5

   (11,14,23)

D

13.5

1.90

12.0

4.5

4.0

Medium to stiff brown fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

Very dense gray to brownish gray fine

to medium grained SAND with little

Silt fraction and rusty traces of iron

oxide compounds.

Very stiff grayish brown to brownish

gray Sandy fat Silty CLAY with

reddish traces of iron oxide

compounds and a lot of white shiny

crystals of silica minerals.

Hard grayish green Sandy fat Silty

CLAY mixture with a lot of white shiny

crystallized sheets of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 21 ......          Date   ....... 03/ 05/2017 .......

 X:   ..... 525868.312  .....    Y: ..... 34543483.055 .....  Ground Level  ..... 10.104 .....

   (12)

   (39)

   (61)

   (65)

   (53)

   (69)

   (83)

   (94)

   (8)

   (37)

U

D

16.5

D

D

D

Medium to dense yellowish green to

greenish gray fine grained Silty SAND

with rusty traces of iron oxide

compounds..

3.0

13.5

Very dense light brownish gray to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

Very stiff to hard yellowish green

mixture of Sandy fat Silty CLAY with

shiny crystals of quartz .

20.0

Very dense dark gray fine grained

Clayey Silty SAND mixture with shiny

spots of gypsiferrous materials.

26.0

Hard light green to greenish gray

Sandy fat Silty CLAY with white

cementation formation and rusty

traces of iron oxide compounds.

4.5

2.0

3.0

   (7,9,12)   (20)

   (16,30,40)

   (70)

   (21,28,30)
   (58)

   (99)

22.0

   (100/29)

   (50/13)

   (50/12)

   (50/10)

(
21,35,

50

12

)

(
22,30,

50

14

)

(
18,42,

50

13

)

(
14,46,

50

13

)

   (50/13)

   (50/12)

   (50/10)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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D

(9,11,13)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

5.0

6.5

19.5

25.5

4.0

1.5

(5,6,8)

(14,16,20)

(17,18,22)

(18,15,20)

(27,29,33)

(25,25,23)

(23,22,25)

Medium to dense brownish green fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds.

Dense grayish green to greenish gray

fine to medium grained Silty SAND

with white shiny sheets of mica

minerals and rusty traces of iron oxide

compounds.

Very dense dark green fine grained

Clayey Silty SAND mixture with white

cementation formation compounds.

Borehole No.   ...... 22  ......          Date   ....... 06/05/2017 .......

(20)

(10)

(34)

(40)

(35)

(62)

(48)

(47)

(50/11)

(50/12)

(
50/12

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525869.764 .....    Y: ..... 3454290.333.....  Ground Level  ..... 9.804 .....

D

13.5

D

16.5

D

19.5

D

(11,14,16)

(28)

(13,17,21)

(36)

(30,33,37)

(70)

(30,29,32)

(61)

(20,22,29)

(51)

(86)

21.0

Hard dark brownish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

4.5

12.5

4.0

Very dense grayish green to yellowish

green fine grained Silty SAND with

white spots of soluble salts and rusty

traces of iron oxide compounds.

1.5

U

2.0

2.0

Medium to stiff brown Sandy lean Silty

CLAY with a lot of black spots of

organic matter & white traces of

soluble salts.

10.5

2.0

15.5

3.0

Very stiff yellowish green mixture of

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Dense to very dense grayish green

fine grained Clayey Silty SAND

mixture.

(
22,33,

50

14

)

(
50/11

)

U



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

15.0

11.0

4.0

4.0

3.0

U

1.5

D

4.5

D

7.5

   (6,5,4)

D

   (12,16,20)

D

   (7,12,23)

D

   (16,16,23)

D

D

   (50/12)

D

D

D

30.5

   (19,23,31)

D

10.5

   (4,5,7)

D

0.5

   (50/13)

D

13.5

1.85

4.5

Medium brown to grayish brown fat

Silty CLAY with white spots of soluble

salts and with black traces of organic

matter.

Medium to dense light greenish gray

fine grained Silty SAND with black

spots of organic matter and rusty

traces of iron oxide compounds.

Dense to very dense greenish gray

fine to medium grained Silty SAND

with white spots of carbonate

compounds and a lot of white shiny

crystals of soluble salts.

Very dense brownish light gray well

cemented fine to medium grained

Silty SAND.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 23 ......          Date   ....... 06/ 05/2017 .......

 X:   .....525887.029 .....    Y: ..... 3454310.358 .....  Ground Level  ..... 9.876 .....

   (8)

   (34)

   (35)

   (39)

   (92)

   (54)

   (8)

D

D

D

6.5

Dense to very dense light greenish

gray fine grained Silty SAND with

rusty spots of iron oxide compounds.

Very stiff  to hard gray to light gray

Sandy fat Silty CLAY with rusty spots

of iron oxide compounds.

22.0

28.5

Hard light gray to gray fat Silty CLAY

with white cementation formation and

greenish gray pockets of Marly Clay.

2.0

6.5

   (9,10,7)   (26)

   (10,15,22)
   (35)

   (26,25,26)

3.5

3.0

   (50/13)

18.0

Hard yellowish light gray fat Silty CLAY

with a lot of white cementation

formation compounds.

D

16.5

D

   (50/9)

   (51)

   (100/29)

   (50/12)

   (50/10)

   (50/12)

   (50/13)

   (50/13)

   (50/9)

   (50/10)

   (50/12)

   (50/13)

   (50/13)

(
21,33,

50

12

)

(
28,32,

50

9

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 250                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

1.0

2.0

10.0

15.0

20.0

Website: www.andrealab.com          Email: azad@andrealab.com

1.90

D

(8)

3.5

Depth

  (m)

0.5

Litho

logy

3.0

4.0

5.0

6.0

7.0

8.0

9.0

11.0

12.0

13.0

14.0

16.0

17.0

18.0

19.0

21.0

22.0

30.0

35.0

40.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

31.0

32.0

33.0

34.0

36.0

37.0

38.0

39.0

45.0

50.0

41.0

42.0

43.0

44.0

46.0

47.0

48.0

49.0

1.0

2.0

10.0

15.0

20.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

11.0

12.0

13.0

14.0

16.0

17.0

18.0

19.0

21.0

22.0

30.0

35.0

40.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

31.0

32.0

33.0

34.0

36.0

37.0

38.0

39.0

45.0

50.0

41.0

42.0

43.0

44.0

46.0

47.0

48.0

49.0

D

7.5

D

D

D

D

D

D

D

D

D

D

D

D

D

D

3.5

5.0

9.5

12.0

25.0

33.5

42.5

50.5

1.5

4.5

4.5

2.5

3.0

9.0

2.5

Medium brown fat Silty CLAY with

white traces of soluble salts & black

spots of organic matter/plant roots.

Medium to dense brownish green fine

grained Clayey Silty SAND with white

spots of soluble salts.

Dense to very dense brownish gray to

grayish brown fine grained Silty SAND

with rusty traces of iron oxide

compounds & white spots of soluble

salts.

Very dense greenish gray fine grained

Clayey Silty SAND mixture with white

spots of soluble salts.

Very dense brownish gray fine grained

Silty SAND with rusty brown

spots/lines of iron oxide compounds.

Very stiff dark green Sandy fat Silty

CLAY with white spots of carbonate

compounds & little black traces of

organic matter.

Hard dark green fat Silty CLAY with

black traces of organic matter & white

spots of carbonate compounds

together with fine grained Sand in

parts.

D

D

10.5

D

2.5

22.5

D

Borehole No.   ...... 24 ......          Date   ....... 12/05/2017 .......

 X:   ..... 525893.161 .....    Y: ..... 3454306.245 .....  Ground Level  ..... 9.870 .....

D

18.5

30.5

5.5

48.0

5.5

Very dense gray to light gray fine to

medium grained Silty SAND with rusty

spots of iron oxide compounds.

Very dense greenish gray fine grained

SAND with little Silt fraction.

4.0

Very dense yellowish green well

cemented fine grained Clayey Silty

SAND mixture with yellowish rusty

spots of iron oxide compounds.

Hard grayish brown Sandy fat Silty

CLAY with a lot of white spots of

soluble salts & shiny sheets of silica

minerals.

(4,6,5)

(100)

(100/23)

(50/10)

(
32,45,

50

13

)

(
39,48,

50

8

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

U

1.5

4.5

D

22.5

D

27.5

47.5

14.0

2.0

Very dense greenish gray fine grained

SAND with little Silt fraction.

Hard light brown fat Silty CLAY with

black spots of organic matter and a lot

of white cementation formation

compounds.

(50/12)

(50/10)

(
50/10

)

(100/27)
(
31,46,

50

11

)

(
25,33,

50

12

)

(92) (
27,43,49

)

(50/13)

(
50/13

)

(100/26)
(
34,47,

50

10

)

(100/28)
(
29,42,

50

11

)

(80) (
24,33,47

)

(100/26)

(
29,48,

50

10

)

(90)

(
23,34,

50

13

)

(100/29)
(
35,40,

50

11

)

(99)

(
37,39,

50

12

)

(100/26)
(
26,43,

50

9

)

(100/27)
(
22,38,

50

9

)

(
30,31,37

)

(45)

(
15,21,26

)

(35)
(
10,15,22

)

(11)

(
3,6,7

)

(65)

(92)

(50/12)

(
40,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

4.5

10.5

3.5

5.5

1.5

1.5

D

4.5

D

7.5

   (2,3,3)

D

   (9,15,14)

D

   (21,27,30)

D

   (8,17,22)

D

   (19,27,30)

D

   (18,33,39)

   (30,33,42)

D

   (50/13)

D

30.0

   (12,15,19)

D

10.5

   (2,3,4)

D

0.5

   (15,23,25)

D

1.75

Soft to medium brown lean Silty CLAY

with gray pockets of fine Sand at

bottom and white spots of soluble

salts together with black traces of

organic matter.

Medium dense to very dense

brownish gray fine grained Silty SAND

with rusty traces of iron oxide

compounds and white spots of soluble

salts.

Dense brownish gray fine grained

Clayey Silty SAND mixture.

Very stiff to hard greenish gray Sandy

fat Silty CLAY with a lot of white shiny

spots of gypsiferrous materials.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 25 ......          Date   ....... 08/ 05/2017 .......

 X:   ..... 525903.148 .....    Y: ..... 3454299.595 .....  Ground Level  ..... 9.688 .....

   (5)

   (29)

   (57)

   (39)

   (88)

   (57)

   (75)

   (50/10)

   (50/13)

   (34)

   (5)

   (48)

D

D

D

D

D

6.0

Medium greenish brown green fine

grained Clayey Silty SAND mixture

with white of soluble salts.

4.5

14.0

Dense light grayish brown fine to

medium grained SAND with rusty

spots of iron oxide compounds and

little Silt fraction.

21.0

25.5

Very dense grayish light brown fine

grained Clayey Silty SAND mixture

with white cementation formation and

rusty traces of iron oxide compounds.

4.5

4.5

   (10,12,13)   (24)

   (11,14,16)

   (3)

   (79)

(
2,1,3

)

   (72)

(
22,39,40

)

   (29)

U

U

29.5

13.5

   (9,13,19)

D

   (32)

Very stiff  light greenish brown Sandy

fat Silty CLAY mixture with reddish

traces of iron oxide compounds and a

lot of white spots of carbonate

compounds.

15.5

1.5

1.0

Loose light brown to brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

1.0

(
17,22,

50

9

)

(
32,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.0

4.0

17.0

7.5

4.0

2.5

1.5

D

4.5

D

7.5

   (4,6,8)

D

   (8,8,9)

D

   (11,25,32)

D

   (7,12,20)

D

   (23,17,30)

D

   (15,22,31)

D

D

D

30.5

D

10.5

   (3,5,7)

D

0.5

   (9,15,23)

D

13.5

1.90

9.5

2.0

Medium to stiff light brown to brown

lean Silty CLAY with white spots of

soluble salts and black traces of

organic matter.

Very dense gray to brownish gray fine

grained Clayey Silty SAND with rusty

traces of iron oxide compounds and

black spots of organic matter.

Very stiff yellowish green Sandy fat

Silty CLAY with reddish traces of iron

oxide compounds and a lot of white

shiny crystals of mica minerals.

Very stiff to hard grayish green fat

Silty CLAY with a lot of white shiny

crystallized sheets of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 26 ......          Date   ....... 08/ 05/2017 .......

 X:   .....525900.654 .....    Y: .....  3454319.204  .....  Ground Level  .....9.758 .....

   (12)

   (16)

   (57)

   (32)

   (37)

   (53)

   (50/9)

   (40)

   (8)

   (38)

U

D

D

D

D

Loose to medium yellowish green fine

grained Silty SAND with rusty traces

of iron oxide compounds.

3.5

13.5

Dense grayish brown fine grained

Silty SAND with rusty spots of iron

oxide compounds.

19.5

Dense to very dense green fine

grained Clayey Silty SAND mixture

with shiny spots of gypsiferrous

materials.

Very stiff to hard brown Sandy fat Silty

CLAY mixture with white cementation

formation and rusty traces of iron

oxide compounds.

6.5

4.0

3.5

   (9,10,8)

   (17)

   (13,22,35)

   (52)

   (20,20,19)
   (39)

   (47)

23.5

   (62)

   (90)

   (78)

(
16,18,22

)

(
50/9

)

(
13,18,29

)

(
20,27,35

)

   (20,36,42)
29.5

(
24,31,

50

12

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium light brown to brown fat Silty

CLAY with white spots of soluble salts

and black traces of organic matter

together with rusty lines of iron oxide

compounds.

4.0

11.0

14.0

4.5

18.5

3.0

6.5

U

1.5

D

4.5

D

7.5

   (3,5,5)

D

   (16,15,17)

D

D

   (12,20,40)

D

   (20,29,34)

D

   (22,33,39)

D

   (20,27,39)

D

25.0

   (21,31,35)

D

10.5

   (4,6,5)

D

0.75

   (13,30,32)

D

1.90

Very stiff to hard yellowish green

Sandy fat Silty CLAY mixture with

white shiny spots of gypsiferrous

materials & rusty spots of iron oxide

compounds.

Very stiff light brown Sandy fat Silty

CLAY mixture with white shiny sheets

of mica minerals.

6.5

Dense to very dense brownish gray to

grayish brown fine grained Silty SAND

with rusty spots of iron oxide

compounds and little Clay fraction in

parts.

4.5

Loose to medium yellowish green fine

grained Clayey Silty SAND mixture

with white spots of soluble salts &

rusty traces of iron oxide compounds.

2.5

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 27  ......          Date   ....... 13/05/2017 .......

 X:   ..... 525921.175  .....    Y: ..... 3454317.176  .....  Ground Level  .....  9.981 .....

   (9)

   (30)

   (93)

   (60)

   (63)

   (72)

   (66)

   (66)

   (8)

   (62)

   (10,15,19)

   (11)

   (13,19,31)

   (47)

D

   (93)

D

(84)

(
26,35,49

)

4.0

Hard green to dark green fat Silty

CLAY with a lot of white cementation

formation of gypsifferous materials

and rusty traces of iron oxide

compounds.

24.5

(
24,31,

50

11

)

(
17,40,

50

14

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

2.5

3.5

20.5

1.5

U

1.5

D

4.5

D

7.5

   (2,2,3)

D

   (8,8,10)

D

   (4,8,18)

D

   (6,21,25)

D

   (12,24,28)

D

   (7,13,22)

D

D

   (50/14)

D

30.5

   (9,20,23)

D

10.5

   (2,4,4)

D

0.5

1.75

7.5

7.0

Medium yellowish green to brownish

gray fine to medium grained Silty

SAND with rusty traces of iron oxide

compounds and white spots of soluble

salts.

Dense to very dense grayish brown

fine grained Silty SAND with reddish

traces of iron oxide compounds and a

lot of white cementation formation of

gypsiferrous materials.

Very stiff to hard yellowish green

Sandy fat Silty CLAY with alot of

white shiny crystallized sheets of mica

minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 28 ......          Date   ....... 13/ 05/2017 .......

 X:   ..... 525920.123 .....    Y: ..... 3454348.123 .....  Ground Level  ..... 10.276  .....

   (4)

   (17)

   (26)

   (46)

   (52)

   (35)

   (50/14)

   (43)

   (6)

D

D

D

D

4.0

9.0

Medium to dense light brownish gray

fine grained Clayey Silty SAND

mixture with rusty spots of iron oxide

compounds.

18.5

Very stiff dark green fat Silty CLAY

with shiny shiny angular quartz pieces.

27.5

Hard light brown mixture of Sandy fat

Silty CLAY with white cementation

formation and rusty spots of iron oxide

compounds.

3.0

2.0

4.5

   (7,9,12)   (20)

   (5,11,13)

   (23)

   (8,11,19)

   (30)

   (5,10,17)   (27)

   (26,30,24)
   (54)

   (20,29,33)
   (62)

27.5

   (99)

22.5

1.0

Medium to soft light brown to grayish

brown Sandy fat Silty CLAY with white

spots of soluble salts and black traces

of organic matter.

1.0

Loose light brown to brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

14.0

Very stiff brown to yellowish green

Sandy fat Silty CLAY with rusty spots

of iron oxide compounds.

5.0

(
28,39,

50

12

)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff brown to dark brown fat

Silty CLAY with black spots of organic

matter & white traces of soluble salts .

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(5,10,11)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

3.5

9.5

18.0

25.5

3.0

4.5

(4,5,7)

(10,15,17)

(14,17,21)

(15,30,47)

(14,16,23)

(9,12,16)

Medium to dense light grayish green

fine grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds and white cementation

formation.

Medium to dense brownish gray fine to

medium grained Silty SAND mixture

with white shiny spots of soluble salts.

Hard dark green mixture of Sandy fat

Silty CLAY  with a lot of white spots of

cementation formation and rusty traces

of iron oxide compounds.

Borehole No.   ...... 29  ......          Date   ....... 13/05/2017 .......

(18)

(8)

(30)

(38)

(77)

(39)

(28)

(83)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525948.348 .....    Y: .....3454252.237 .....  Ground Level  ........9.966 .....

U

D

D

D

D

(7,9,11)

(19)

(16,11,15)

(25)

(7,14,17)

(31)

(50/13)(50/13)

(50/11)

22.5

Hard yellowish green  fat Silty CLAY

with white cementation formation and

black spots of organic matter.

3.0

16.0

2.0

Very stiff to hard yellowish green

Sandy fat Silty CLAY mixture with

white cementation formation.

12.5

3.5

Dense grayish brown fine grained Silty

SAND with white spots of soluble salts.

6.0

2.5

3.5

(
40,

50

11

)

Dense to very dense greenish gray

fine to medium grained Clayey Silty

SAND with rusty spots of iron oxide

compounds.

(27,35,47)

(82)

D

22.5

(
16,25,

50

12

)



1.65

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to soft brown to dark brown fat

Silty CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(14,17,21)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

6.5

21.0

25.5

3.0

2.5

(3,3,5)

(4,6,9)

(10,13,14)

(12,19,22)

(18,20,24)

(19,24,28)

(21,28,34)

Loose, medium to dense grayish green

fine grained Silty SAND with rusty

spots of iron oxide compounds and

white traces of soluble salts.

Medium to dense gray to brownish

gray fine to medium grained SAND

with white shiny spots of soluble salts

& little Silt fraction.

Dense to very dense green fine

grained Clayey Silty SAND with a lot of

white spots of cementation formation

and rusty traces of iron oxide

compounds.

Borehole No.   ...... 30  ......          Date   ....... 03/05/2017 .......

(4)

(6)

(40)

(38)

(41)

(44)

(52)

(62)

(98)
(
23,35,

50

11

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....525970.136 .....    Y: .....3454304.042 .....  Ground Level  .....10.543 .....

U

D

13.5

D

D

D

(2,4,4)

(6)

(3,2,3)

(14)

(11,18,24)

(26)

(16,22,27)

(49)

(22,27,35)

(62)

(18,15,21)

(36)

(99)

Very stiff to hard light green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

4.5

17.5

3.5

14.0

3.5

9.0

(
25,42,

50

13

)

Dense to very dense grayish brown

fine grained Silty SAND with white

cementation formation.

5.0

Very dense green fine grained Silty

SAND with white cementation

formation.



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Loose brown to grayish brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

1.5

3.5

8.0

5.5

6.5

4.5

1.5

D

4.5

D

7.5

   (5,6,6)

D

   (13,22,28)

D

   (25,39,42)

D

D

D

D

D

   (23,37,41)

D

10.5

   (2,5,6)

D

0.5

D

1.85

11.0

3.0

2.5

Medium brown fat Silty CLAY with

gray pockets of fine Sand and white

spots of soluble salts together with

black traces of organic matter.

Dense to very dense gray to light

greenish gray fine to medium grained

SAND with rusty traces of iron oxide

compounds & little Silt fraction.

Hard green Sandy fat Silty CLAY

mixture with a lot of white shiny

crystallized sheets of  mica minerals

and white cementation formation.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 31 ......          Date   ....... 08/ 05/2017 .......

 X:   ..... 526066.715 .....    Y: ..... 3454264.585 .....  Ground Level  .....11.318 .....

   (10)

   (48)

   (81)

   (100/29)

   (78)

   (8)

U

D

D

D

22.5

D

27.5

Medium to dense greenish gray fine

grained Silty SAND with white spots

of soluble salts and rusty traces of iron

oxide compounds.

16.5

Very dense light brownish gray to

yellowish gray fine, medium to coarse

grained Silty SAND with rusty spots of

iron oxide compounds and a lot of

white cementation formation

compounds.

2.0

Very stiff to hard green Sandy fat Silty

CLAY with shiny crystals of quartz &

white cementation formation

compounds.

23.0

25.5

Hard light brown Sandy fat Silty CLAY

with rusty spots of iron oxide

compounds .

5.0

   (13,17,21)
   (36)

   (15,24,27)

   (49)

2.0

   (100/26)

   (100/27)

   (100/26)

   (50/13)

   (100)

   (100)

   (100/28)

   (86)

(
22,44,

50

12

)

(
31,47,

50

11

)

(
33,48,

50

10

)

(
31,49,

50

11

)

(
39,48,

50

14

)

(
17,27,

50

12

)

(
23,35,

50

10

)

(
27,33,

50

8

)

   (50/13)

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

30.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

16.5

9.5

4.5

3.5

1.5

D

1.5

D

4.5

D

7.5

   (4,4,7)

D

   (23,25,26)

D

   (25,31,36)

D

D

   (50/10)

D

D

10.5

   (2,4,5)

D

0.5

1.85

Medium brown fat Silty CLAY with

gray pockets of fine Sand and white

spots of soluble salts together with

black traces of organic matter.

Dense to very dense green to light

brownish green fine grained Silty

SAND with rusty traces of iron oxide

compounds.

Very dense light gray fine grained

Silty SAND with reddish rusty

lines/traces of iron oxide compounds

and a lot of white shiny sheets of mica

minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 32 ......          Date   ....... 12/ 05/2017 .......

 X:   ..... 526032.241 .....    Y: ..... 3454213.305 .....  Ground Level  ..... 12.091.....

   (9)

   (48)

   (67)

   (100/28)

   (50/10)

   (99)

   (6)

   (91)

U

D

22.5

5.0

Loose to medium yellowish green to

greenish gray fine grained Clayey

Silty SAND mixture.

4.5

14.0

Very dense light brownish green fine

grained Clayey Silty SAND with white

cementation formation and rusty spots

of iron oxide compounds.

Hard light brownish green Sandy fat

Silty CLAY with shiny crystals of

quartz.

20.0

Very stiff to hard light brownish gray

Sandy fat Silty CLAY mixture with

shiny white cementation formation

compounds.

Hard light gray fat Silty CLAY with

gray pockets of Marly Clay & rusty

spots of iron oxide compounds.

5.0

5.5

2.5

   (3,5,6)

   (8)

   (13,15,19)
   (32)

   (24,27,33)

   (57)

   (100)

D

D

D

D

D

D

27.5

25.5

(
26,38,

50

14

)

   (100/25) (
29,46,

50

9

)

   (50/10)

   (65)

(
20,26,39

)

   (50/12)

   (93)

(
23,37,

50

11

)

   (50/12)

(
29,40,

50

14

)

   (50/10)

(
27,44,

50

11

)

(
33,42,

50

13

)

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

30.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to soft brown fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts together

with fine grained Sand pockets in

parts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Website: www.andrealab.com          Email: azad@andrealab.com

D

(2,3,2)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

8.0

10.5

19.0

25.5

4.5

(2,4,6)

(9,12,13)

(11,17,21)

(10,15,18)

(14,14,20)

Loose to medium light green to

yellowish green fine grained Silty

SAND with brown Silty Clay pockets in

parts and rusty traces of iron oxide

compounds together with white spots

of soluble salts.

Medium to dense light brownish gray

fine to medium grained SAND with

white shiny sheets of mica minerals

and little Silt fraction.

Borehole No.   ...... 33  ......          Date   ....... 07/05/2017 .......

(4)

(7)

(24)

(38)

(33)

(34)

(72)

(54)

(
15,19,33

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526021.682 .....    Y: ..... 3454187.313 .....  Ground Level  ..... 10.960 .....

U

D

13.5

D

D

D

(3,6,6)

(8)

(2,2,9)

(10)

(6,14,16)

(29)

(12,23,25)

(48)

(39)

(50/10)

Very stiff yellowish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

2.0

13.5

5.5

Very dense yellowish green fine

grained Clayey Silty SAND mixture.

3.0

2.5

1.70

Very stiff to hard brownish gray fat

Silty CLAY with a lot of white

cementation formation and rusty traces

of iron oxide compounds.

4.5

Dense yellowish green fine to medium

grained Silty SAND with white spots of

soluble salts /gypsiferrous materials.

(52)

(63)

(
16,33,42

)

(
10,16,23

)

(
19,23,31

)

(
14,28,35

)

21.0

(50/10)

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C



Borehole No.   ...... 34 ......          Date   ....... 09/05/2017 .......

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

Website: www.andrealab.com          Email: azad@andrealab.com

1.80
U

4.5

Depth

  (m)

8.0

1.5

Litho

logy

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

2.0

4.0

6.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

1.0

25.0

27.0

29.0

31.0

33.0

35.0

37.0

4.5

7.5

D

10.5

D

13.5

D

D

D

D

D

D

D

D

D

D

D

D

0.75

4.5

25.0

3.5

7.5

9.5

Medium to stiff brown fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

(13)

(14,16,21)

(37,41,49)

(20,31,42)

(38,39,46)

(28,30,38)

(23,35,40)

(8)

Dense brownish light green fine

grained Silty SAND with white spots of

cementation formation and rusty spots

of iron oxide compounds.

Dense to very dense greenish gray

fine to medium grained Silty SAND

with a lot of white cementation

formation compounds and brown rusty

traces of iron oxide compounds.

Very stiff to hard brownish gray Sandy

fat Silty CLAY with a lot of white shiny

cementation formation compounds and

rusty spots/lines of iron oxide

compounds.

Hard light gray to light green fat Silty

CLAY mixture with rusty traces of iron

oxide compounds and white shiny

sheets of mica minerals.

D

8.0

15.5

7.5

Very stiff to hard green to yellowish

green Sandy fat Silty CLAY mixture

with a lot of white shiny spots of

soluble salts/gypsiferrous materials

and rusty spots of iron oxide

compounds.

 X:   ..... 526093.948.....    Y: ..... 3454228.560 .....  Ground Level  ..... 11.500 .....

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

(2,4,7)

(4,5,10)

(90)

(73)

(85)

(98)

(68)

(75)

D

D

D

D

17.5

2.0

31.0

6.0

Very dense light green fine grained

Clayey Silty SAND mixture with white

spots of soluble salts.

(14,17,20)
(35)

(20,21,23)

(42)

(
36,42,

50

9

)

(35)

(100/26)

(
50/12

)

(50/12)

(
38,

50

10

)
(50/10)

(
30,36,42

)

(78)

(
36,43,

50

12

)
(100/29)

(
50/11

)

(50/11)

(
50/8

)

(50/8)

(
50/10

)

(50/10)

(
31,41,

50

13

)

Scale  -  1 : 200                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

40.0

39.0

40.0

39.0

40.5

D

(
36,

50

10

)
(50/10)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

2.0

2.0

18.0

20.5

3.0

U

1.5

D

4.5

D

7.5

   (2,3,4)

D

   (10,9,9)

D

   (6,10,18)

D

   (18,22,19)

D

   (12,15,23)

D

   (23,34,37)

D

D

30.5

   (12,17,21)

D

10.5

   (3,5,8)

D

0.5

D

1.85

11.0

6.0

Loose brownish  light green fine

grained Clayey Silty SAND mixture

with white spots of soluble salts and

black traces of organic matter.

Medium brown to brownish green fat

Silty CLAY with fine grained Sand

increases in amount with depth and

black spots of organic matter together

with rusty traces of iron oxide

compounds.

Medium to dense grayish  green fine

to medium grained Silty SAND with

rusty traces of iron oxide compounds.

Very stiff to hard dark green Sandy fat

Silty CLAY mixture with alot of white

shiny crystallized sheets of  mica

minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 35 ......          Date   ....... 09/ 05/2017 .......

 X:   .... 526061.123   .....    Y: .....   3454179.845  .....  Ground Level  ..... 11.360  .....

   (6)

   (17)

   (28)

   (41)

   (38)

   (71)

   (83)

   (38)

   (9)

   (21)

D

D

D

22.5

D

Dense gray to light greenish gray fine

grained Clayey Silty SAND with rusty

spots of iron oxide compounds.

Very stiff yellowish green Sandy fat

Silty CLAY mixture with shiny angular

quartz pieces and white cementation

formation.

27.5

Hard light brown Sandy fat Silty CLAY

mixture with rusty spots of iron oxide

compounds.

3.0

7.0

4.0

   (2,2,4)   (6)

   (7,8,10)

   (17)

   (31)

   (18,20,27)
   (47)

   (55)

   (23,28,32)
   (60)

Stiff to very stiff  brownish gray Sandy

fat Silty CLAY with reddish

lines/traces of iron oxide compounds

and alot of white cementation

formation of gypsiferrous materials.

14.0

3.0

(
5,9,12

)

(
8,11,20

)

(
21,25,30

)

(
19,22,

50

11

)

U

27.5

5.0

2.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.0

4.0

16.5

7.5

6.5

U

1.5

D

D

4.5

   (4,5,5)

D

   (14,21,25)

D

   (24,28,30)

D

D

D

D

D

   (35,44,48)

D

30.5

   (26,39,50)

D

   (3,3,5)

D

0.5

   (50/13)

D

10.5

9.0

1.5

Medium brown Sandy fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

Very dense gray to light greenish gray

fine to medium grained SAND with

rusty traces of iron oxide compounds

& little Silt fraction.

Hard yellowish green Sandy fat Silty

CLAY with reddish lines/traces of iron

oxide compounds and a lot of white

cementation formation of gypsiferrous

materials

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 36 ......          Date   ....... 13/ 05/2017 .......

 X:   ..... 526098.307   .....    Y: .....  3454190.781    .....  Ground Level  .....  11.564  .....

   (8)

   (44)

   (58)

   (88)

   (92)

   (100/29)

   (89)

   (6)

   (50/13)

D

D

D

27.5

Medium to dense yellowish green to

light gray fine to medium grained Silty

SAND with black spots of organic

matter and rusty traces of iron oxide

compounds.

3.5

Very dense light brownish gray to

yellowish gray fine grained Clayey

Silty SAND with rusty spots of iron

oxide compounds & white

cementation formation.

23.0

Hard dark green to brownish green fat

Silty CLAY with alot of white

cementation formation and little gray

pockets of fine grained Sand at

bottom.

7.5

5.0

   (10,11,15)

   (25)

   (16,23,29)
   (59)

   (92)

   (100/25)

1.95

7.5

   (93)

(
21,40,48

)

(
19,42,50

)

(
24,45,

50

9

)

(
27,34,

50

12

)

22.5

(
29,40,

50

11

)

   (100/29) (
18,41,

50

11

)

   (100/27) (
29,43,

50

10

)

14.0

Very dense brownish gray fine grained

Silty SAND with alot of white

cementation formation compounds.

2.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

1.5

4.5

20.0

24.5

4.5

3.0

D

1.5

D

4.5

D

7.5

   (4,4,5)

D

   (10,12,16)

D

   (21,33,38)

D

   (23,31,34)

D

D

   (12,15,14)

D

   (50/12)

D

D

D

30.5

   (19,22,30)

D

10.5

   (2,4,5)

D

0.5

D

13.5

1.85

3.5

Medium to soft brown to light brown

fat Silty CLAY with gray pockets of

fine Sand and white spots of soluble

salts together with black traces of

organic matter.

Soft to medium dark brown Sandy

lean Silty CLAY with black spots of

organic matter and rusty traces of iron

oxide compounds.

Medium to dense light gray fine

grained Silty SAND with rusty traces

of iron oxide compounds.

Very dense dark gray fine to medium

grained SAND with little Silt formation.

Hard green fat Silty CLAY with alot of

white shiny crystallized sheets of

mica minerals and rusty spots of iron

oxide compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 37 ......          Date   ....... 09/ 05/2017 .......

 X:   ..... 526134.761   .....    Y: ..... 3454201.329   .....  Ground Level  ..... 11.422  .....

   (7)

   (27)

   (71)

   (65)

   (29)

   (50/12)

   (96)

   (50/14)

   (52)

   (6)

   (65)

U

D

16.5

D

19.5

D

D

8.0

12.5

Dense to very dense light grayish

brown fine grained Silty SAND with

rusty spots of iron oxide compounds.

Hard yellowish green to green Sandy

fat Silty CLAY with shiny angular

quartz pieces and white cementation

formation.

6.0

4.5

3.0

   (2,3,3)

   (4)

   (10,13,15)

   (27)

   (17,19,22)

   (39)

   (100/28)

   (50/14)
   (50/14)

   (50/10)

Very stiff to hard yellowish green

Sandy fat Silty CLAY with reddish

lines/traces of iron oxide compounds

and a lot of white cementation

formation of gypsiferrous materials.

17.0

4.5

(
20,29,36

)

(
28,40,

50

10

)

(
29,44,

50

8

)

(
50/14

)

(
50/10

)

2.5

27.5

   (100/27) (
31,43,

50

10

)

(
27,36,

50

12

)

   (100/24)

1.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

4.5

4.5

21.5

4.5

U

1.5

D

4.5

D

7.5

   (3,6,8)

D

   (11,14,20)

D

   (16,20,22)

D

   (19,27,38)

D

   (10,25,30)

D

   (21,24,26)

D

   (50/8)

D

   (50/11)

D

30.0

   (26,32,40)

D

10.5

   (2,4,5)

D

0.5

   (22,28,34)

D

13.5

1.75

9.5

4.0

Medium to stiff grayish brown fat Silty

CLAY with white spots of soluble salts

and black traces of organic matter.

Medium to dense gray to greenish

gray fine grained Clayey Silty SAND

mixture with rusty traces of iron oxide

compounds.

Very dense gray fine grained Clayey

Silty  SAND mixture with reddish rusty

traces of iron oxide compounds and a

lot of white cementation formation of

gypsiferrous materials.

Very stiff to hard yellowish green

Sandy fat Silty CLAY with alot of

white shiny crystallized sheets of

mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 38 ......          Date   ....... 08/05/2017 .......

 X:   .....  526102.142 .....    Y: ..... 3454152.538  .....  Ground Level  ....  11.520 .....

   (12)

   (32)

   (42)

   (65)

   (55)

   (50)

   (50/11)

   (72)

   (6)

   (62)

D

D

D

D

5.0

14.0

Dense to very dense light brownish

gray to yellowish gray fine to medium

grained Silty SAND with rusty spots of

iron oxide compounds.

19.0

Dense to very dense light yellowish

gray fine grained Clayey Silty SAND

with shiny angular quartz pieces.

25.5

Hard brownish gray Sandy fat Silty

CLAY with white cementation

formation and rusty spots of iron oxide

compounds.

4.5

2.5

5.0

   (10,12,16)

   (27)

   (12,18,26)   (42)

   (50/12)
   (50/12)

   (8,18,19)

   (37)

   (13,16,20)

   (36)

   (50/14)
   (50/14)

29.5

   (50/8)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts together with

little fine grained Sand in parts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(3,6,8)

4.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

4.5

9.5

19.0

25.5

4.5

2.5

(4,5,5)

(10,11,14)

(14,25,30)

(15,18,21)

(18,22,28)

(22,25,28)

(26,29,30)

Medium light green fine grained Silty

SAND with rusty spots of iron oxide

compounds and white cementation

formation.

Medium to dense brownish gray fine

grained Clayey Silty SAND mixture

with white shiny spots of soluble salts.

Dense to very dense light green fine

grained Clayey Silty SAND with a lot of

white spots of cementation formation

and rusty traces of iron oxide

compounds.

Borehole No.   ...... 39  ......          Date   ....... 07/05/2017 .......

(12)

(7)

(24)

(55)

(39)

(50)

(53)

(59)

(50/13)

(
50/13

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526127.363 .....    Y: ..... 3454123.867 .....  Ground Level  ..... 11.420 .....

U

D

13.5

D

D

D

(3,4,6)

(7)

(13,14,17)

(29)

(8,12,16)

(27)

(24,27,30)

(57)

(96)

(19,21,27)

(48)

(50/14)

21.5

Hard light greenish gray mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

4.0

17.0

2.0

Hard light green Sandy fat Silty CLAY

mixture with white cementation

formation.

14.0

3.0

Very dense brownish gray fine grained

Clayey Silty SAND with white spots of

soluble salts.

7.5

3.0

2.0

(
40,

50

14

)

Dense to very dense greenish gray

fine to medium grained Silty SAND

with rusty spots of iron oxide

compounds.

(
27,40,

50

13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with fine

grained Sand and black traces of

organic matter together with white

spots of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,4,5)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.5

8.0

11.0

15.5

23.0

30.5

4.5

3.0

4.5

2.5

5.0

(3,4,7)

(13,15,22)

(15,26,34)

(16,25,31)

(20,33,42)

(50/9)

(38,37,29)

(50/10)

(50/11)

Medium to dense brownish gray fine

grained Silty SAND with black spots of

organic matter and white traces of

soluble salts.

Dense to very dense brownish gray

Clayey Silty SAND with rusty

traces/lines of iron oxide compounds.

Very dense greenish gray to yellowish

green fine grained Silty SAND with

white spots of cementation formation.

Very stiff to hard light green fat Silty

CLAY with white spots of carbonate

compounds & shiny sheets of mica

minerals.

Hard light green to greenish gray

Sandy fat Silty CLAY with rusty spots

of iron oxide compounds and a lot of

white shiny sheets of mica minerals.

Borehole No.   ...... 40 ......          Date   ....... 08/05/2017 .......

(8)

(8)

(35)

(60)

(56)

(75)

(50/9)

(66)

(50/10)

(50/11)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526162.674  .....    Y: .....  3454179.718   .....  Ground Level  ..... 11.603   .....

U

D

13.5

D

D

D

D

(4,3,6)

(6)

(12,18,21)

(39)

(17,23,30)

(50)

(15,25,48)

(73)

(17,26,32)
(58)

(31,30,32)

(62)

(50/14)(50/14)

2.0

27.5

(50/10)
(50/10)

18.5

Very stiff green Sandy fat Silty CLAY

with reddish spots of iron oxide

compounds.

3.0

1.5

21.0

Very dense light green fine grained

Clayey Silty SAND mixture with white

spots of soluble salts.

25.5

Hard light green fat Silty CLAY with

gray fine grained Sand in parts and

white cementation formation

compounds.

2.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium dark brown to brown Sandy

fat Silty CLAY with  black spots of

organic matter and rusty traces of iron

oxide compounds together with white

spots of soluble.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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1.70

D

(4,4,6)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.5

6.0

9.0

16.5

2.5

3.0

5.0

3.5

(3,5,6)

(10,10,12)

(19,33,50)

(50/14)

(25,20,32)

Loose to medium grayish green fine

grained Clayey Silty SAND with white

spots of soluble salts & reddish rusty

traces of iron oxide compounds.

Medium, to dense brownish gray to

greenish gray fine grained Silty SAND

with rusty spots of iron oxide

compounds.

Very stiff light yellowish green fat Silty

CLAY with white spots of cementation

formation compound & some gray fine

grained Sand.

Very dense grayish brown to light

brown fine grained Silty SAND with

white spots of soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 41 ......          Date   ....... 07/05/2017 .......

 X:   ..... 526032.827 .....    Y: ..... 3454061.084 .....  Ground Level  ..... 10.139 .....

(8)

(8)

(21)

(83)

(79)

(75)

(50/14)

(52)

U

D

13.5

(94)

D

16.5

(22,15,22)

(37)

D

19.5

(27,26,30)

(56)

(10,12,18)

(29)

(11,14,16)

(28)

20.0

2.5

14.0

Very dense light brown fine to medium

grained Silty SAND  with white shiny

crystal of soluble salts & reddish rusty

traces of iron oxide compounds.

(
16,26,

50

14

)

(
18,20,

50

13

)

(
25,35,

50

12

)



BOREHOLE LOG

Medium brown fat Silty CLAY with

black spots of organic matter and rusty

traces of iron oxide compounds.

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

1.55

D

(3,4,4)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.5

6.5

12.0

14.0

18.5

3.0

5.5

2.0

1.5

(3,5,6)

(8,15,19)

(10,18,23)

(16,26,32)

(19,26,50)

(10,20,22)

(11,22,31)

Medium to dense green fine grained

Clayey Silty SAND with white spots of

soluble salts & reddish rusty traces of

iron oxide compounds.

Medium, dense to very dense brownish

gray to greenish gray fine grained Silty

SAND with rusty spots of iron oxide

compounds.

Very stiff yellowish green to greenish

gray Sandy fat Silty CLAY mixture with

white shiny crystal of soluble salts &

reddish rusty traces of iron oxide

compounds.

Very dense light gray fine to medium

grained Silty SAND with white spots of

soluble salts.

Very dense gray to brownish gray fine

grained Silty SAND with white spots of

cementation formation compound.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 42 ......          Date   ....... 04/05/2017 .......

 X:   ..... 525660.833 .....    Y: ..... 3454269.646 .....  Ground Level  ..... 9.725 .....

(7)

(7)

(32)

(41)

(58)

(76)

(27)

(53)

(9,13,14)

U

(26)

D

20.0

13.5

(23,30,41)

(71)

D

16.5

(13,17,20)

(37)

D

19.5

(89)

(13,14,14)

U

4.5

(42)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with gray

fine grained Sand at top and black

spots of organic matter together with

rusty traces of iron oxide compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

1.85

D

(4,4,5)

4.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

4.0

7.5

10.5

13.5

17.0

3.5

3.0

3.0

3.0

(3,5,6)

(9,9,12)

(12,16,16)

(20,23,26)

(17,16,16)

(50/10)

Loose to medium brownish green fine

grained Silty SAND with white spots of

soluble salts & reddish rusty traces of

iron oxide compounds.

Medium to dense brownish gray to

greenish gray fine grained Silty SAND

with rusty spots of iron oxide

compounds.

Very stiff to hard yellowish green to

light green Sandy fat Silty CLAY with

white shiny crystal of soluble salts &

reddish rusty traces of iron oxide

compounds.

Hard green to light greenish brown fat

Silty CLAY with white spots of

cementation formation compound.

Very dense to dense light green fine

grained Silty SAND with white spots of

soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 43 ......          Date   ....... 04/05/2017 .......

 X:   ..... 525766.775 .....    Y: ..... 3454198.313 .....  Ground Level  ..... 9.764 .....

(8)

(7)

(20)

(32)

(59)

(32)

(78)

(50/10)

D

13.5

(81)

D

16.5

(94)

D

19.5

(88)

(12,14,16)

(28)

(3,5,6)

(10)

20.0

3.5

U

(
17,23,

50

12

)

(
27,31,

50

13

)

(
25,38,

50

13

)

(
18,29,

50

12

)



1.50

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown to dark brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(15,20,23)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.0

5.0

18.5

25.0

2.0

4.0

3.0

(3,3,6)

(3,2,5)

(8,10,16)

(12,21,25)

(7,16,16)

(8,12,15)

(25,28,33)

(8,13,26)

Medium brown to brownish gray Sandy

fat Silty CLAY with black spots of

organic matter and rusty traces of iron

oxide  compounds.

Medium grayish brown fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

Medium to dense gray to brownish

gray fine grained Silty SAND with

white shiny spots of soluble salts.

Dense brownish gray fine grained

Clayey Silty SAND with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 44  ......          Date   ....... 06/05/2017 .......

(6)

(6)

(19)

(43)

(46)

(32)

(27)

(61)

(39)

(100)
(
18,28,

50

8

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525851.778 .....    Y: ..... 3454198.604 .....  Ground Level  ..... 9.825 .....

U

U

D

13.5

D

16.5

D

19.5

D

(2,3,5)

(6)

(3,3,4)

(7)

(6,9,11)

(25)

(9,24,31)

(55)

(5,14,19)

(33)

(21,23,25)

(48)

(75)

21.5

Hard light brownish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

3.5

17.0

1.5

Very stiff light yellowish green fat Silty

CLAY with white cementation

formation.

14.0

3.0

Very stiff Sandy fat Silty CLAY with

white spots of soluble

salts/gypsiferrous materials.

8.0

3.0

(
20,33,42

)

22.5

24.5

12.0

2.0

Dense to very dense grayish brown

fine grained Clayey Silty SAND

mixture.



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown mixture of Sandy fat

Silty CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(2,3,5)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.0

5.0

9.0

18.0

25.5

2.0

5.0

3.0

(3,5,7)

(5,8,11)

(10,21,25)

(12,18,30)

(9,13,17)

(7,19,25)

(21,26,39)

(21,32,38)

Medium to stiff brown to brownish light

gray Sandy fat Silty CLAY with black

spots of organic matter and rusty

traces of iron oxide  compounds.

Medium grayish green fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

Dense light gray to brownish gray fine

grained Silty SAND with white shiny

sheets of mica minerals.

Very stiff brownish green Sandy fat

Silty CLAY with a lot of white spots of

cementation formation and rusty traces

of iron oxide compounds.

Borehole No.   ...... 45  ......          Date   ....... 06/05/2017 .......

(7)

(8)

(18)

(46)

(48)

(30)

(44)

(65)

(70)

(81)

(
20,23,

50

12

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525886.148 .....    Y: ..... 3454200.715 .....  Ground Level  .....  9.722 .....

U

U

D

13.5

D

16.5

D

19.5

D

(2,4,6)

(7)

(3,7,9)

(15)

(9,17,24)

(39)

(13,16,23)

(39)

(15,32,50/9)

(100/29)

(25,16,24)

(40)

(100/28)

21.0

Hard light brownish gray mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

4.5

16.5

1.5

Hard light brownish gray fat Silty CLAY

with white cementation formation.

14.0

2.5

Very stiff Sandy fat Silty CLAY with

white spots of soluble salts.

7.5

Stiff to very stiff grayish green Sandy

fat Silty CLAY mixture with white spots

of soluble salts.

2.5

1.5

(
18,40,

50

10

)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium dark brown to brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(6,9,11)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.5

6.5

18.5

25.0

3.0

3.0

1.5

(4,5,7)

(16,20,23)

(33,39,41)

(39,44,50)

Medium to dense grayish brown fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds.

Dense to very dense light grayish

brown fine grained Silty SAND with

white shiny spots of soluble salts and

rusty traces of iron oxide compounds.

Very dense brownish green fine

grained Silty SAND with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 46  ......          Date   ....... 06/05/2017 .......

(17)

(8)

(41)

(100/27)

(80)

(84)

(93)

(94)

(50/9)

(100/26)
(
21,43,

50

9

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525852.465 .....    Y: ..... 3454151.112 .....  Ground Level  ..... 9.567.....

U

U

D

13.5

D

16.5

D

19.5

D

(4,8,11)

(13)

(12,18,29)
(45)

(99)

(99)

(50/8)

(50/10)

(50/13)

20.0

Hard light brownish gray fat Silty CLAY

with a lot of white cementation

formation and brownish rusty

lines/traces of iron oxide compounds.

5.0

14.0

4.5

Very stiff to hard dark green Sandy fat

Silty CLAY mixture with white

cementation formation compounds.

11.0

4.5

22.5

24.5

Very dense brownish green to light

green fine to medium grained SAND

with a lot of white cementation

formation.

(50/13)

(50/9)

(50/10)

(50/8)

(
25,34,

50

12

)

(
24,39,

50

12

)

(
20,31,

50

14

)

(
25,43,

50

10

)

(
24,40,

50

11

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff brown fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(12,21,26)

2.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

2.5

6.0

12.0

18.5

25.0

3.5

(4,6,8)

(10,20,24)

(14,21,32)

(28,40,50)

(19,24,44)

(18,23,38)

Dense light green to yellowish brown

fine grained Silty SAND with rusty

traces of iron oxide  compounds and

white spots of soluble salts.

Dense to very dense light brown to

yellowish brown fine grained Silty

SAND with white shiny sheets of mica

minerals.

Borehole No.   ...... 47  ......          Date   ....... 07/05/2017 .......

(40)

(10)

(42)

(53)

(90)

(68)

(61)

(50/13)

(100/26)

(
50/10

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525916.928 .....    Y: ..... 3454126.571 .....  Ground Level  ..... 9.792  .....

U

D

13.5

D

16.5

D

19.5

D

(7,8,11)

(13)

(8,19,21)

(38)

(15,25,29)

(51)

(13,30,46)

(76)

(50/8)

(50/8)

Hard dark brownish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

5.5

16.5

2.0

Very dense yellowish green well

cemented fine grained Clayey Silty

SAND.

4.5

6.0

(
50/8

)

1.70

22.5

24.5

24.0

Very dense light brown fine grained

Clayey Silty SAND with alot of white

cementation formation.

1.0

Very dense yellowish brown to

yellowish gray fine to medium grained

Silty SAND with white spots of soluble

salts gypsiferrous materials.

(50/10)

(100)

(
30,

50

8

)

(
40,

50

13

)

(
35,41,

50

12

)

(
33,46,

50

10

)



1.90

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,3,3)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.0

6.5

10.5

18.0

25.5

3.5

2.0

2.0

(3,4,6)

(7,9,10)

(11,11,12)

(10,12,15)

(15,16,19)

(15,22,27)

(14,17,20)

(25,28,33)

Medium brown to brownish gray Sandy

fat Silty CLAY with black spots of

organic matter and rusty traces of iron

oxide  compounds.

Medium grayish green fine grained

Silty SAND with rusty spots of iron

oxide compounds and white spots of

soluble salts.

Medium to dense light gray to brownish

gray fine to medium grained Silty

SAND with white shiny sheets of mica

minerals.

Dense to very dense brownish green

fine grained Clayey Silty SAND with a

lot of white spots of cementation

formation and rusty traces of iron oxide

compounds.

Borehole No.   ...... 48  ......          Date   ....... 07/05/2017 .......

(5)

(7)

(18)

(23)

(27)

(35)

(49)

(37)

(61)

(82)

(
21,29,

50

14

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525962.166  .....    Y: ..... 3454153.426 .....  Ground Level  ..... 10.498 .....

U

U

D

13.5

D

16.5

D

19.5

D

(2,3,5)

(6)

(5,4,6)

(10)

(7,10,14)

(23)

(13,19,22)

(41)

(18,21,24)

(45)

(50/13)

(50/13)

(68)

20.0

Very stiff to hard brownish gray mixture

of Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

5.5

16.5

1.5

Very stiff light yellowish green Sandy

fat Silty CLAY with white cementation

formation.

12.5

2.5

Dense greenish gray fine to medium

grained SAND with white spots of

soluble salts & little Silt fraction.

4.0

(
16,30,38

)

15.0

1.5

Dense greenish light brown fine

grained Clayey Silty SAND mixture.



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff dark brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts

together with some fine fined Sand at

bottom.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(7,9,13)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.5

6.0

19.5

25.5

5.0

2.0

(2,4,6)

(8,10,13)

(16,18,20)

(17,19,24)

(17,22,24)

(15,22,28)

Medium grayish green fine grained

Clayey Silty SAND with rusty spots of

iron oxide compounds and white spots

of soluble salts.

Medium to dense brownish gray fine to

medium grained Silty SAND with white

shiny sheets of mica minerals.

Very dense yellowish green to dark

green mixture of Clayey Silty SAND

with rusty spots of iron oxide

compounds.

Borehole No.   ...... 49  ......          Date   ....... 06/05/2017 .......

(19)

(7)

(38)

(34)

(43)

(46)

(50)

(47)

(67)

(
26,30,37

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....  525954.878  .....    Y: .....  3454126.571  .....  Ground Level  .....10.772  .....

U

D

13.5

D

16.5

D

19.5

D

(10,11,12)

(22)

(13,15,16)

(29)

(10,17,23)

(40)

(62)

(18,21,30)

(51)

(50/13)

23.0

2.0

15.5

4.0

Very stiff yellowish green Sandy fat

Silty CLAY mixture with white spots of

soluble salts and rusty traces of iron

oxide compounds.

2.5

(
50/12

)

10.5

Dense grayish green  fine to medium

grained Silty SAND with white

cementation formation .

4.5

Very dense light grayish brown well

cemented fine grained  Silty SAND

with alot of white cementation

formation.

(
13,16,18

)

(
24,30,32

)

(
20,21,26

)

1.60

22.5

24.5

21.5

Very stiff to hard brownish green

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

1.5

(3,5,6)

(8)

(22)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Loose brown to grayish brown fine

grained Clayey Silty SAND mixture

with white shiny traces of soluble

salts.

1.0

1.0

12.0

6.0

16.5

4.5

1.5

2.0

U

1.5

D

4.5

D

7.5

   (2,3,3)

D

   (9,12,15)

D

   (6,15,17)

D

   (15,17,17)

D

   (18,23,50)

D

   (20,31,50)

D

20.0

   (11,9,10)

D

10.5

2.0

   (3,5,4)

D

0.5

   (12,15,15)

D

13.5

10.5

4.5

Medium brown to grayish brown fat

Silty CLAY with white spots of soluble

salts and black traces of organic

matter.

Medium to dense light gray fine to

medium grained Silty SAND with rusty

traces of iron oxide compounds.

Stiff to very stiff brownish gray mixture

of Sandy fat Silty CLAY.

Dense to very dense gray to dark gray

fine grained Silty SAND with yellowish

rusty spots of iron oxide compounds.

Hard to very stiff light brownish green

to light green fat Silty CLAY with alot

of white shiny sheets of mica minerals

& rusty spots of iron oxide

compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 50 ......          Date   ....... 02/05/2017 .......

 X:   .....   525826.538 .....    Y: .....  3454535.078.....  Ground Level  ..... 10.167.....

   (5)

   (24)

   (32)

   (34)

   (53)

   (81)

   (19)

   (6)

   (30)

U

   (22,35,48)

D

16.5

   (83)

   (13,19,23)

D

19.5
   (42)

3.5

   (11,14,15)
   (28)

   (4,3,5)   (8)

Medium to stiff grayish brown Sandy

fat Silty CLAY with black traces of

organic matter.

3.0

3.0

D

   (3,4,6)

   (7)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

12.5

5.0

16.5

4.0

2.0

3.5

U

1.5

D

4.5

D

7.5

   (6,6,9)

D

   (9,10,15)

D

   (12,30,46)

D

   (8,19,20)

D

   (50/10)

D

   (18,14,20)

D

20.0

   (7,17,18)

D

10.5

1.85

   (3,5,7)

D

0.5

   (50/13)

D

13.5

10.5

2.5

Medium to stiff brown to dark brown

fat Silty CLAY with white spots of

soluble salts and black traces of

organic matter.

Medium to dense light brown fine to

medium grained Silty SAND with rusty

traces of iron oxide compounds.

Stiff to very stiff brownish gray mixture

of Sandy fat Silty CLAY.

Very stiff to hard reddish yellow fat

Silty CLAY with a lot of white spots of

cementation formation.

Very stiff dark green Sandy fat Silty

CLAY with a lot of white shiny sheets

of mica minerals & rusty spots of iron

oxide compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 51 ......          Date   ....... 02/05/2017 .......

 X:   ..... 525792.393 .....    Y: ..... 3454471.119 .....  Ground Level  ..... 10.057.....

   (13)

   (24)

   (76)

   (39)

   (50/10)

   (34)

   (35)

   (8)

   (50/13)

   (22,24,23)

D

16.5

   (47)

D

19.5
   (85)

3.5

   (14,25,24)
   (49)

   (13,11,18)   (28)

Loose to medium light gray fine grained

Clayey Silty SAND with white spots of

soluble salts.

3.5

1.5

D

   (4,6,8)

   (10)

8.0

Dense to very dense light brown fine

grained Silty SAND with rusty spots of

iron oxide compounds.

3.0

(
13,29,

50

13

)



2.0

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(3,5,7)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

3.5

9.0

18.5

25.5

3.0

5.0

(3,6,6)

(15,20,25)

(18,25,38)

(28,30,35)

(22,34,32)

(50/10)

Medium to dense grayish green fine

grained Silty SAND with rusty spots of

iron oxide compounds and white spots

of soluble salts.

Very dense brownish gray fine grained

Clayey Silty SAND with white shiny

sheets of mica minerals.

Very stiff to hard brownish green fat

Silty CLAY with a lot of white spots of

cementation formation and rusty traces

of iron oxide compounds.

Borehole No.   ...... 52  ......          Date   ....... 02/05/2017 .......

(10)

(8)

(43)

(63)

(100/26)

(65)

(66)

(50/10)

(98)

(50/12) (
35,

50

12

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525874.411.....    Y: ..... 3454472.134 .....  Ground Level  ..... 10.367.....

U

D

13.5

D

16.5

D

19.5

D

(9,17,20)

(35)

(19,27,40)

(64)

(8,15,19)

(34)

(96)

(21,28,30)(58)

(50/13)

23.5

2.0

13.5

5.0

Very stiff to hard yellowish green

Sandy fat Silty CLAY with white spots

of soluble salts.

5.5

(
50/13

)

10.5

Very dense brownish gray fine to

medium grained Silty SAND with white

cementation formation .

1.5

Very dense light brown fine grained

Clayey Silty SAND with alot of white

cementation formation.

(
22,40,

50

8

)

(
22,40,

50

13

)

(
31,41,

50

13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

2.0

4.5

17.0

2.0

U

1.5

D

4.5

D

7.5

   (3,2,3)

D

   (6,9,9)

D

   (9,15,22)

D

   (18,26,21)

D

D

   (15,12,22)

D

   (50/12)

D

   (23,33,39)

D

D

30.0

   (7,18,25)

D

10.5

   (4,5,8)

D

0.5

D

13.5

1.85

11.0

4.5

Loose grayish brown mixture of fine

grained Clayey Silty SAND with white

spots of soluble salts.

Loose to medium greenish gray fine

grained Clayey Silty SAND mixture

with black spots of organic matter and

rusty traces of iron oxide compounds.

Medium to dense brownish gray fine

to medium grained Silty SAND with

rusty traces of iron oxide compounds.

Very stiff to hard yellowish green

Sandy fat Silty CLAY mixture with alot

of white shiny crystallized sheets of

mica minerals and black spots of

organic matter.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 53 ......          Date   ....... 07/ 05/2017 .......

 X:   .....  525913.710    Y: .....  3454481.159 .....  Ground Level  ..... 10.177 .....

   (4)

   (17)

   (37)

   (47)

   (34)

   (50/12)

   (72)

   (100/25)

   (43)

   (9)

   (24)

D

16.5

D

D

6.5

Dense brownish green fine grained

Clayey Silty SAND with rusty spots of

iron oxide compounds and white

cementation formation.

23.0

Hard light green fat Silty CLAY with

rusty spots of iron oxide compounds

and some fine grained Sand.

2.0

3.0

1.5

   (2,3,4)   (7)

   (10,12,14)

   (25)

   (23)

   (100/29)

   (92)

   (27)

(
7,11,13

)

(
10,10,13

)

(
7,12,15

)

U

6.0

29.5

D

   (91)

19.5

25.0

Very dense greenish gray fine grained

Clayey Silty SAND mixture with alot of

white cementation formation.

2.0

27.0

Very stiff to hard gray to light brownish

gray Sandy fat Silty CLAY mixture

with white cementation formation

compounds.

13.5

Very stiff brownish gray mixture of

Sandy fat Silty CLAY with reddish

rusty spots of iron oxide compounds.

15.0

Medium light brown fine grained Silty

SAND with white cementation

formation.

2.0

2.0

2.0

Soft to medium brown Sandy fat Silty

CLAY with white spots of soluble salts

and black traces of organic matter.

2.5

(
14,20,

50

8

)

(
21,36,

50

10

)

(
27,39,

50

14

)

(
30,41,

50

8

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

17.0

5.0

5.0

U

1.5

D

D

7.5

   (3,3,4)

D

   (10,11,9)

D

   (8,15,19)

D

   (5,8,13)

D

   (13,17,29)

D

D

D

D

   (23,25,28)

D

   (21,25,27)

30.0

D

   (2,4,6)

D

0.5

   (17,21,32)

D

13.5

12.0

4.5

Medium light brown to brown fat Silty

CLAY with little gray pockets of fine

Sand and white spots of soluble salts

together with black traces of organic

matter.

Medium to dense gray to yellowish

gray fine grained Silty SAND with

rusty traces of iron oxide compounds.

Dense yellowish light green fine

grained Clayey Silty SAND mixture

with reddish traces of iron oxide

compounds and a lot of white

cementation formation.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 54 ......          Date   ....... 04/ 05/2017 .......

 X:   ..... 525904.854  .....    Y: ..... 3454469.117  .....  Ground Level  ..... 10.135 .....

   (6)

   (19)

   (34)

   (21)

   (46)

   (42)

   (100/29)

   (53)

   (52)

   (84)

   (7)

   (53)

D

D

D

D

Loose to medium green to greenish

gray fine grained Clayey Silty SAND

with black spots of organic matter and

rusty traces of iron oxide compounds.

1.5

Stiff to very stiff light greenish gray

Sandy fat Silty CLAY mixture with

rusty spots of iron oxide compounds.

23.5

Very stiff to hard greenish gray Sandy

fat Silty CLAY with white cementation

formation and rusty spots of iron oxide

compound.

6.5

3.0

   (7,11,12)

   (22)

   (7,11,15)
   (25)

   (8,14,17)
   (31)

   (34)

   (84)

1.60

4.5

10.5

16.5

19.5

29.5

   (59)

(
16,19,23

)

(
17,13,21

)

(
17,20,

50

10

)

(
19,28,31

)

9.5

Dense to very dense yellowish gray

fine to medium grained Silty SAND

with rusty spots of iron oxide

compounds.

2.5

12.0

Dense gray to brownish gray fine

grained Silty SAND with white

cementation formation.

2.0

18.5

Very stiff to hard green to yellowish

green Sandy fat Silty CLAY with  a lot

of white pockets of cementation

formation compounds.

1.5

(
16,23,

50

11

)

(
28,30,

50

8

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 250                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

1.0

2.0

10.0

15.0

20.0

Website: www.andrealab.com          Email: azad@andrealab.com

1.90

D

(8)

2.0

Depth

  (m)

0.5

Litho

logy

3.0

4.0

5.0

6.0

7.0

8.0

9.0

11.0

12.0

13.0

14.0

16.0

17.0

18.0

19.0

21.0

22.0

30.0

35.0

40.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

31.0

32.0

33.0

34.0

36.0

37.0

38.0

39.0

45.0

50.0

41.0

42.0

43.0

44.0

46.0

47.0

48.0

49.0

1.0

2.0

10.0

15.0

20.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

11.0

12.0

13.0

14.0

16.0

17.0

18.0

19.0

21.0

22.0

30.0

35.0

40.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

31.0

32.0

33.0

34.0

36.0

37.0

38.0

39.0

45.0

50.0

41.0

42.0

43.0

44.0

46.0

47.0

48.0

49.0

D

7.5

D

D

D

D

D

D

D

D

D

D

D

D

D

D

2.0

5.0

10.5

24.0

33.0

42.0

50.5

3.0

1.5

1.5

6.0

9.0

Medium to soft light brown fat Silty

CLAY with white traces of soluble salts

& black spots of organic matter.

D

D

10.5

D

4.0

D

Borehole No.   ...... 55 ......          Date   ....... 03/05/2017 .......

 X:   ..... 525898.013 .....    Y: ..... 3454458.828 .....  Ground Level  ..... 10.103 .....

D

16.5

3.0

8.5

6.0

(3,5,6)

(
16,30,

50

9

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

U

1.5

4.5

D

22.5

D

47.5

15.0

4.5

13.5

D

16.5

19.5

D

D

25.5

D

28.5

6.5

Soft to medium brown fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

Medium brownish gray Sandy lean

Silty CLAY with a lot of black spots of

organic matter.

Medium greenish gray fine grained

Silty SAND with white spots of soluble

salts.

Very stiff brown to grayish brown

Sandy fat Silty CLAY .

Very stiff to hard green Sandy fat Silty

CLAY with white spots of carbonate

compounds & little black traces of

organic matter.

Very stiff to hard brown to light brown

fat Silty CLAY with black traces of

organic matter & white spots of

carbonate compounds together with

gray fine grained Sand at top.

Very stiff to hard brown mixture of

Sandy fat Silty CLAY with white spots

of carbonate compounds & rusty

traces of iron oxide compounds

together with green pockets of Marl;y

Clay.

Medium gray to light gray fine grained

Silty SAND with white spots of soluble

salts.

Very stiff to hard green fat Silty CLAY

with black spots of organic matter.

Very dense gray fine grained Clayey

Silty SAND mixture.

Very stiff to hard light grayish green fat

Silty CLAY with a lot of white spots of

soluble salts & shiny sheets of silica

minerals together with green pockets

of Marly Clay.

18.0

1.5

27.0

(4)
(2,2,3)

(5)
(2,3,2)

(8)
(2,3,5)

(19)
(9,9,11)

(24)
(7,10,14)

(26)
(5,13,13)

(29)
(8,12,17)

(15)
(5,6,9)

(17)
(5,7,10)

(26)

(26,39,42)
(81)

(7,10,16)

(15,22,34)

(59)
(17,23,36)

(77)

(65)
(18,29,36)

(54)
(13,22,32)

(50/10)

(42)
(15,19,23)

(37)
(13,17,20)

(75)
(25,33,42)

(72)

(64)
(16,25,39)

(69)
(14,27,42)

(100)

(82)
(23,38,44)

(77)
(25,34,43)

(56)

(50/10)

(
11,10,

50

10

)

(
15,17,

50

11

)

U



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium light brown to brown fat Silty

CLAY with white spots of soluble salts

& rusty traces of iron oxide

compounds.

4.0

4.0

12.0

23.0

6.5

14.0

2.0

21.0

2.0

1.5

4.0

2.5

U

1.5

D

4.5

D

7.5

D

D

D

D

D

D

D

D

D

D

30.5

D

10.5

2.0

D

0.5

D

13.5

27.5

4.5

3.0

10.5

4.0

Medium light green to light gray fine

grained Clayey Silty SAND with white

traces of soluble salts & black spots of

organic matter.

Medium to dense gray to grayish

brown fine grained Silty SAND with

white spots of soluble salts and rusty

traces of iron oxide compounds.

Dense grayish brown fine grained

Clayey Silty SAND with white spots of

soluble salts.

Stiff light green Sandy fat Silty CLAY

with a lot of white spots of

gypsiferrous materials.

Stiff to very stiff brown Sandy fat Silty

CLAY with rusty spots of iron oxide

compounds and white crystal of mica

minerals.

Very stiff to hard gray Sandy fat Silty

CLAY with white spots of soluble salts

and rusty traces of iron oxide

compounds.

Hard to very stiff green fat Silty CLAY

interbeded by thin seams pockets of

fine grained Sand with white traces of

carbonate comopunds.

Hard greenish brown to brownish

green Sandy fat Silty CLAY with rusty

traces  of iron oxide compounds and

white shiny crystallized silica minerals

spots.

Borehole No.   ...... 56 ......          Date   ....... 02/05/2017 .......

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525890.808 .....    Y: ..... 3454448.630   .....  Ground Level  ..... 10.091  .....

D

U

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

(3,3,4)

(3,4,5)

(10,10,12)

(6,10,15)

(12,21,25)

(7,9,11)

(10,13,19)

(18,25,28)

(15,23,50)

(17,29,39)

(27,35,39)

(6)

(6)

(21)

(25)

(46)

(20)

(32)

(53)

(73)

(100)

(68)

(74)

(
17,40,

50

12

)

(2,4,4)

(6)

(7,8,10)

(17)

(8,9,12)

(20)

(8,12,17)

(29)

(25,21,29)

(50)

(16,27,30)

(57)

(15,25,42)

(67)

(50/12)

(50/12)

(19,38,49)

(87)

18.0

3.0

Very stiff yellowish green fat Silty

CLAY with white spots of soluble salts

and some fine grained Sand



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Loose brown fine grained Clayey Silty

SAND with white spots of soluble

salts.

2.5

3.5

18.0

21.5

9.0

4.5

2.0

2.0

D

1.5

D

4.5

D

7.5

   (3,8,9)

D

   (8,12,25)

D

D

   (16,32,38)

D

   (19,28,33)

D

   (17,33,39)

D

   (22,39,50)

D

   (50/8)

D

   (20,31,45)

D

D

30.5

   (22,30,42)

D

10.5

   (3,5,6)

D

0.5

   (14,40,33)

D

13.5

2.0

6.0

Medium brown fat Silty CLAY with

gray pockets of fine Sand and white

spots of soluble salts together with

black traces of organic matter.

Stiff brownish gray fat Silty CLAY with

black spots of organic matter and

rusty traces of iron oxide compounds.

Medium to dense gray to brownish

gray fine grained Clayey Silty SAND

with rusty traces of iron oxide

compounds.

Very stiff to hard light green Sandy fat

Silty CLAY with reddish lines/traces of

iron oxide compounds and a lot of

white shiny sheets of mica minerals.

Hard yellowish green Sandy fat Silty

CLAY with alot of white shiny

crystallized sheets of  mica minerals

and white cementation formation.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 57 ......          Date   ....... 02/05/2017 .......

 X:   ..... 525878.531 .....    Y: ..... 3454412.998 .....  Ground Level  ..... 10.175  .....

   (14)

   (35)

   (94)

   (70)

   (61)

   (71)

   (89)

   (50/8)

   (76)

   (96)

   (72)

   (8)

   (73)

U

D

16.5

D

D

D

24.5

5.5

3.5

13.5

Very dense light brownish gray fine to

medium grained Silty SAND with rusty

spots of iron oxide compounds.

1.0

Very stiff to hard light gray Sandy fat

Silty CLAY with shiny crystals of

soluble salts.

20.0

Very dense light brownish gray fine

grained Silty SAND with shiny angular

quartz pieces.

27.5

Hard light brown to brown fat Silty

CLAY with gray pockets of fine

grained Sand in parts and a lot of

white spots of gypsiferrous materials.

2.5

1.5

3.0

   (2,4,6)

   (7)

   (6,8,11)

   (18)

   (12,22,27)

   (47)

   (50/11)

   (50/11)

   (20,35,41)   (76)

   (50/13)

   (50/13)

   (50/11)

   (50/11)

1.0

U

29.5

27.5

21.5

15.0

Very dense brownish gray to grayish

brown fine grained Silty SAND with

rusty spots of iron oxide compound.

1.5

(
19,35,

50

12

)

(
23,40,

50

13

)



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown Sandy fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(10,12,15)

2.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

2.0

5.0

18.5

25.5

3.5

4.5

(5,6,7)

(10,15,19)

(13,26,35)

(17,21,32)

(8,9,12)

(20,23,31)

Medium to stiff brown fat Silty CLAY

with alot of black spots of organic

matter & white traces of soluble salts.

Medium to dense grayish brown fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds.

Hard dark brownish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

Borehole No.   ...... 58  ......          Date   ....... 02/05/2017 .......

(23)

(9)

(32)

(61)

(53)

(80)

(21)

(54)

(100/28)

(50/7)

(
50/7

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525923.806  .....    Y: ..... 3454440.479   .....  Ground Level  ..... 10.873 .....

U

D

13.5

D

16.5

D

19.5

D

(4,5,5)

(7)

(11,14,17)

(29)

(13,18,21)

(39)

(4,8,16)
(24)

(18,19,25)

(44)

(50/10)

(50/10)

(50/9)

23.0

Very dense dark green fine grained

Clayey Silty SAND mixture with white

cementation formation compounds.

2.5

11.0

3.0

Very dense grayish green to yellowish

green fine grained Silty SAND with

white spots of soluble salts and rusty

traces of iron oxide compounds.

3.0

(
50/9

)

U

7.5

Dense to very dense grayish brown

fine to medium grained Silty SAND

with white shiny sheets of mica

minerals and rusty traces of iron oxide

compounds.

2.5

13.5

Stiff to very stiff brownish gray mixture

of Sandy fat Silty CLAY with a lot of

white spots of cementation formation

and rusty traces of iron oxide

compounds.

2.5

16.5

Very stiff light yellow to greenish

yellow fat Silty CLAY with rusty spots

of iron oxide compounds.

2.0

(
19,25,

50

13

)

(
19,31,

50

8

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

6.5

3.0

4.5

1.5

D

4.5

D

7.5

U

   (8,10,13)

D

D

D

D

D

D

30.5

   (20,25,27)

D

10.5

   (4,4,7)

D

0.5

D

2.0

11.0

2.5

Medium brown fat Silty CLAY with

white spots of soluble salts and black

traces of organic matter together with

gray fine grained Sand at bottom.

Loose to medium green fine grained

Silty SAND with white spots of soluble

salts and rusty traces of iron oxide

compounds.

Medium to dense green to light  green

fine grained Silty SAND with rusty

traces of iron oxide compounds.

Very stiff to hard green Sandy fat Silty

CLAY with rusty traces of iron oxide

compounds and white shiny

cementation formation compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 59 ......          Date   ....... 12/ 05/2017 .......

 X:   ..... 525993.696 .....    Y: ..... 3454431.451.....  Ground Level  ..... 11.566 .....

   (22)

   (45)

   (50/14)

   (52)

   (8)

   (60)

D

16.5

D

D

22.5

D

27.5

3.0

14.0

Very dense brownish gray fine to

medium grained Silty SAND with rusty

spots of iron oxide compounds.

Very dense light green well cemented

fine grained Clayey Silty SAND mixture

with shiny crystals of soluble salts .

22.5

Hard dark green Sandy fat Silty CLAY

with white shiny cementation

formation compounds and rusty spots

of iron oxide compounds.

Hard gray to yellowish green fat Silty

CLAY with rusty spots of iron oxide

compounds and white traces of iron

oxide compounds.

5.0

3.0

4.0

   (3,3,4)

   (6)

   (7,8,9)

   (14)

   (38)

   (100/28)

   (50/10)

   (50/12)

   (50/8)

   (94)

   (50/8)

(
12,17,21

)

(
13,20,25

)

(
50/8

)

(
25,28,32

)

(
24,35,

50

12

)

D

D

13.5

9.0

2.0

18.0

25.5

Dense to very dense light  green to

brownish green fine grained Clayey

Silty SAND mixture.

   (52)

   (50/13)

   (50/8)

   (50/14)

   (50/10)

   (50/12)

   (50/13)

   (18,23,29)

(
29,43,

50

11

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

2.5

4.5

18.0

7.5

2.0

2.5

1.5

D

4.5

D

7.5

   (2,3,2)

D

   (8,10,15)

D

   (9,10,11)

D

   (8,13,32)

D

   (11,19,31)

D

D

D

D

30.5

D

10.5

   (4,6,8)

D

0.5

   (15,32,32)

D

1.90

12.5

3.5

4.5

Medium to soft brown fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

Medium to dense brownish green fine

grained Clayey Silty SAND with little

rusty traces of iron oxide compounds.

Very stiff to hard yellowish light green

Sandy fat Silty CLAY with reddish

traces of iron oxide compounds and a

lot of white shiny crystals of silica

minerals.

Hard grayish green Sandy fat Silty

CLAY mixture with a lot of white shiny

crystallized sheets of  mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 60 ......          Date   ....... 12/ 05/2017 .......

 X:   ..... 525963.422 .....    Y: ..... 3454369.768 .....  Ground Level  ..... 10.851 .....

   (4)

   (24)

   (21)

   (45)

   (50)

   (49)

   (36)

   (10)

   (64)

U

D

D

D

Medium yellowish green to green fine

grained Silty SAND with rusty traces

of iron oxide compounds.

3.0

14.5

Dense to very dense light brownish

gray fine grained Clayey Silty SAND

with rusty spots of iron oxide

compounds.

Very stiff yellowish green fat Silty

CLAY with shiny crystals of quartz and

reddish rusty traces of iron oxide

compounds.

20.5

Very dense light green fine grained

Clayey Silty SAND mixture with shiny

spots of gypsiferrous materials.

27.5

Hard light green to greenish gray fat

Silty CLAY with white cementation

formation and rusty traces of iron

oxide compounds together with fine

grained Sand.

3.0

2.5

3.5

   (6,8,11)   (18)

   (7,14,17)

   (29)

   (88)

   (79)

23.0

   (82)

   (89)

   (100/26)

(
12,15,21

)

(
13,19,30

)

(
28,33,46

)

U

22.5

27.5

2.0

2.0

Loose brown to grayish brown fine

grained Clayey Silty SAND with white

spots of soluble salts .

9.0

1.5

Medium to dense brownish gray to

brownish light green fine to medium

grained Silty SAND with white spots

of soluble salts.

(
22,40,42

)

(
26,30,

50

12

)

(
20,41,

50

9

)

(
18,29,

50

12

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

12.5

5.0

16.5

4.0

2.0

3.5

U

1.5

D

4.5

D

7.5

   (4,5,5)

D

   (10,14,14)

D

   (9,13,9)

D

   (20,21,23)

D

   (14,27,30)

D

D

20.5

   (24,19,24)

D

10.5

1.85

   (3,4,6)

D

0.5

D

10.5

1.5

Medium brown lean Silty CLAY with

white spots of soluble salts and black

traces of organic matter.

Medium to dense light grayish green

fine grained mixture of Clayey Silty

SAND with rusty traces of iron oxide

compounds.

Dense brownish gray mixture of fine

grained Clayey Silty SAND with white

spots of cementation formation.

Very stiff to hard brownish yellow

Sandy fat Silty CLAY mixture with a

lot of white spots of cementation

formation.

Very stiff to hard light green Sandy fat

Silty CLAY with a lot of white shiny

sheets of mica minerals & rusty spots

of iron oxide compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 61 ......          Date   ....... 12/05/2017 .......

 X:   ..... 526009.714 .....    Y: ..... 3454402.960 .....  Ground Level  ..... 11.412 .....

   (8)

   (27)

   (22)

   (44)

   (57)

   (78)

   (43)

   (7)

   (50/14)

D

   (69)

2.0

   (12,16,21)
   (35)

   (6,8,7)   (14)

Medium to stiff grayish brown Sandy fat

Silty CLAY mixture with white spots of

soluble salts and black traces of

organic matter.

3.5

1.5

9.0

Medium to dense grayish green fine

grained Silty SAND with rusty spots of

iron oxide compounds.

4.0

(
14,20,

50

12

)

   (23,29,40)

   (50/14)

18.5

2.0

Very dense yellowish green well

cemented fine grained Clayey Silty

SAND mixture.

U



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium dark brown Sandy fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(3,3,4)

2.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

U

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

D

2.0

4.5

12.0

18.0

25.5

2.5

5.0

(3,5,5)

(6,8,8)

(7,9,13)

(8,11,14)

(10,16,19)

(18,22,27)

(10,11,17)

(13,12,25)

Medium brown to brownish gray fat

Silty CLAY with black spots of organic

matter and white tiny marine shell

pieces.

Medium yellowish green fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

Dense gray to light gray fine grained

Silty SAND with alot of white

cementation formation.

Very stiff yellowish green to light green

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 62  ......          Date   ....... 13/05/2017 .......

(6)

(7)

(17)

(22)

(25)

(35)

(49)

(28)

(37)

(87) (
10,17,

50

8

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....  526009.080  .....    Y: ..... 3454339.422  .....  Ground Level  ..... 11.258  .....

D

13.5

D

16.5

D

19.5

D

(4,7,9)

(15)

(10,10,13)

(22)

(13,18,22)

(40)

(16,21,23)

(44)

(15,16,21)

(37)

(63)

23.0

Hard greenish green mixture of Sandy

fat Silty CLAY with white cementation

formation and brownish rusty

lines/traces of iron oxide compounds

together with black spots of organic

matter.

2.5

14.0

4.0

Very stiff light brown Sandy fat Silty

CLAY with white spots of soluble salts

and rusty traces of iron oxide

compounds.

4.5

(
18,27,36

)

7.5

Medium to dense light gray to gray fine

grained Silty SAND with white shiny

sheets of mica minerals.

3.0

2.0

U



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium light brown to brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,4,6)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

6.5

9.0

17.5

25.5

3.0

5.0

4.0

(3,6,8)

(2,2,4)

(14,19,39)

(15,20,31)

(22,25,28)

(50/8)

(50/7)

Medium brown to brownish light gray

Sandy fat Silty CLAY with black spots

of organic matter and rusty traces of

iron oxide  compounds.

Loose to medium gray fine grained

Clayey Silty SAND mixture with rusty

spots of iron oxide compounds.

Very dense light gray fine to medium

grained Silty SAND with white shiny

sheets of mica minerals and alot of

white cementation formation

compounds.

Very stiff to hard brownish green

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 63  ......          Date   ....... 11/05/2017 .......

(8)

(10)

(6)

(58)

(51)

(53)

(50/8)

(50/7)

(64)

(
22,20,44

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526085.470  .....    Y: ..... 3454336.608 .....  Ground Level  ..... 11.420   .....

U

U

D

13.5

D

D

D

(4,6,10)

(11)

(1,2,3)

(5)

(9,10,15)

(24)

(16,28,22)

(60)

(21,22,47)

(69)

(10,13,25)

(38)

(50/10)

21.5

Very dense yellowish green to dark

green mixture of Clayey Silty SAND

with rusty spots of iron oxide

compounds.

2.0

14.0

3.5

Very stiff to hard yellowish green

Sandy fat Silty CLAY with white spots

of cementation formation and rusty

traces of iron oxide compounds.

2.5

(
50/10

)

23.5

Hard light brownish gray mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

2.0



1.65

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown to dark brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(27,30,35)

2.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

2.0

6.0

21.0

25.5

1.5

3.0

(4,6,7)

(4,4,5)

(25,28,30)

(17,26,30)

(28,36,33)

(22,25,28)

(50/12)

Loose to medium light gray fine

grained Clayey Silty SAND with rusty

spots of iron oxide compounds and

white traces of soluble salts.

Medium, dense to very dense gray to

brownish gray fine to medium grained

Silty SAND with white shiny spots of

soluble salts & little Silt fraction.

Very stiff light green to brownish gray

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 64  ......          Date   ....... 12/05/2017 .......

(11)

(9)

(22)

(65)

(56)

(69)

(53)

(
50/14

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....526049..445 .....    Y: .....3454331.389 .....  Ground Level  .....11.363.....

U

D

13.5

D

D

D

(5,5,8)

(9)

(9,10,13)

(55)

(23,31,35)

(66)

(30,31,37)

(68)

(14,15,21)

(36)

Hard light grayish green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

2.5

15.5

10.5

5.5

9.0

(
50/10

)

Very dense grayish brown fine grained

Clayey Silty SAND with white

cementation formation.

5.0

Very dense brownish gray fine to

medium grained Silty SAND with alot

of  white cementation formation.

(50/12)

(
50/14

)

(
50/10

)

Loose grayish brown mixture of fine

grained Clayey Silty SAND with white

spots of soluble salts.

4.5

Very dense light brown mixture of fine

grained Clayey Silty SAND with alot of

white cementation formation

compounds.

23.5

2.5

2.0

1.5

U



1.80

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown Sandy fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts .

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(1,2,2)

2.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

2.0

6.5

17.5

25.5

4.0

(2,4,5)

(4,5,6)

(15,22,30)

(24,25,32)

(26,24,29)

(25,33,37)

(11,24,25)

Medium to soft brown fat Silty CLAY

with rusty spots of iron oxide

compounds and white cementation

formation.

Medium brownish gray Sandy lean

Silty CLAY with white shiny spots of

soluble salts.

Very stiff to hard dark gray mixture of

Sandy fat Silty CLAY  with a lot of

white spots of cementation formation

and rusty traces of iron oxide

compounds.

Borehole No.   ...... 65  ......          Date   ....... 10/05/2017 .......

(3)

(6)

(10)

(38)

(57)

(53)

(70)

(49)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....526155.677 .....    Y: .....3454304.869 .....  Ground Level  ........11.414 .....

D

D

D

D

(2,2,3)

(5)

(10,12,15)

(26)

(22,27,35)

(50/13)(50/13)

(50/9)

21.5

Very dense light green well

cementation fine grained Clayey Silty

SAND mixture

2.0

15.0

2.5

Very stiff to hard yellowish light green

fat Silty CLAY with white cementation

formation.

11.0

4.0

Very dense green fine grained Silty

SAND with white spots of soluble salts

and reddish traces of iron oxide

compounds.

4.5

2.0

4.5

Medium, dense to very dense brownish

gray fine to medium grained SAND

with little Silt fraction and rusty spots of

iron oxide compounds.

(3,3,4)

(5)

(62)

(50/10)(50/10)

(50/14)(50/14)

(50/9)

U

D

13.5

D

D

2.0

Hard yellowish green Sandy fat Silty

CLAY with white cementation

formation and black spots of organic

matter.

23.5

2.0

U



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium dark brown Sandy fat Silty

CLAY with white spots of soluble salts

and black traces of organic matter.

5.0

12.0

16.0

2.0

18.0

4.0

5.0

U

1.5

D

4.5

D

7.5

   (2,3,3)

D

   (8,10,18)

D

   (9,12,17)

D

   (9,15,19)

D

   (15,21,21)

D

   (10,18,21)

D

   (11,16,21)

D

25.5

   (17,27,29)

D

10.5

   (4,6,5)

D

0.5

   (8,20,26)

D

1.90

Very stiff light green Sandy fat Silty

CLAY mixture with white shiny spots

of gypsiferrous materials & rusty spots

of iron oxide compounds.

Very stiff brown Sandy fat Silty CLAY

mixture with white shiny sheets of

mica minerals.

8.0

Medium, dense to very dense

brownish gray fine grained Clayey

Silty SAND with rusty spots of iron

oxide compounds.

2.5

Loose to medium yellowish green

gray fine grained Clayey Silty SAND

with white spots of soluble salts.

1.5

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 66  ......          Date   ....... 09/05/2017 .......

 X:   ..... 526161.409  .....    Y: ..... 3454259.716  .....  Ground Level  .....  11.423 .....

   (5)

   (27)

   (29)

   (34)

   (42)

   (39)

   (37)

   (56)

   (8)

   (46)

   (2,4,4)

   (8)

   (6,10,12)

   (21)

   (12,14,23)

D

   (37)

D

(54)

(
20,21,33

)

1.5

Very stiff  green to dark green Sandy

fat Silty CLAY with a lot of white

cementation formation of gypsiferrous

materials and rusty traces of iron

oxide compounds.

22.5

U

23.0

2.5

Very stiff light brownish green fat Silty

CLAY with rusty spots of iron oxide

compounds.

10.5

Very dense grayish brown fine grained

Silty SAND.

1.5

Medium brown lean Silty CLAY with

white spots of soluble salts and black

spots of organic matter.

3.5

6.5

Stiff to very stiff grayish green Sandy

fat Silty CLAY mixture with white

spots of soluble salts.

1.5

1.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown fat Silty CLAY

interbeded by thin seams of fine

grained Sand  with black spots of

organic matter and white shiny traces

of soluble salts.

2.0

2.0

13.5

20.0

17.0

3.0

3.5

D

1.5

D

4.5

D

7.5

   (3,6,8)

D

   (10,13,15)

D

   (17,23,39)

D

   (12,19,35)

D

   (50/13)

D

   (37,50/14)

D

   (19,31,42)

D

10.5

   (15,19,27)

D

13.5

   (3,5,6)

D

0.5

D

2.0

9.0

4.5

4.0

5.0

3.0

Medium brown fat Silty CLAY with

rusty spots of iron oxide compounds

and white traces of soluble salts..

Medium, dense to very dense

brownish green to brownish dark gray

fine grained Silty SAND with rusty

spots of iron oxide compounds.

Very dense brownish gray fine grained

Silty SAND with white spots of soluble

salts & rusty traces of iron oxide

compounds.

Very stiff to hard brown fat Silty CLAY

with alot of white cementation

formation compounds and rusty traces

of iron oxide compounds.

Very stiff yellowish green fat Silty

CLAY with some fine grained Sand and

reddish rusty traces of iron oxide

compounds together with white pockets

of gypsiferrous materials.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 67 ......          Date   ....... 02/05/2017 .......

 X:   ..... 525804.087.....    Y: ..... 3454506.871 .....  Ground Level  ..... 9.974 .....

   (12)

   (27)

   (62)

   (54)

   (50/13)

   (50/14)

   (73)

   (46)

   (8)

U

   (4,6,7)   (9)

U

   (7,9,8)

   (16)

   (39,50/11)

D

16.5

D

   (50/11)

   (20,50/9)

D

19.5

D

   (50/9)

   (15,39,50)   (85)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with gray

fine grained Sand in parts and black

spots of organic matter together with

rusty traces of iron oxide compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

1.85

D

(3,3,4)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.5

7.5

12.0

15.5

17.0

4.0

4.5

3.5

3.0

(3,5,5)

(4,7,8)

(20,29,33)

(15,18,30)

(17,22,28)

(50/14)

(8,23,26)

Loose to medium green fine grained

Silty SAND with white spots of soluble

salts & reddish rusty traces of iron

oxide compounds.

Medium, dense to very dense brownish

gray to greenish gray fine grained Silty

SAND with rusty spots of iron oxide

compounds.

Very stiff brown to brownish gray

Sandy fat Silty CLAY mixture with

white shiny crystal of soluble salts &

reddish rusty traces of iron oxide

compounds.

Very stiff brown to dark grayish brown

fat Silty CLAY with white spots of silica

minerals.

Very dense gray to brownish gray fine

grained Silty SAND with white spots of

soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 68 ......          Date   ....... 02/05/2017 .......

 X:   ..... 525834.628.....    Y: ..... 3454498.371 .....  Ground Level  .....10.165 .....

(8)

(7)

(14)

(62)

(48)

(50)

(50/14)

(49)

U

D

13.5

(19,37,43)

(80)

D

16.5

(9,21,25)

(46)

D

19.5

(11,25,29)

(54)

(6,10,12)

(21)

(8,8,11)

(18)

(2,4,6)

(7)

20.0

1.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter and

reddish rusty traces of iron oxide

compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

1.85

D

(2,3,3)

2.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.5

7.5

10.5

14.5

18.0

4.0

3.0

4.0

2.5

(3,6,7)

(7,7,9)

(12,17,18)

(14,11,14)

(10,14,18)

(12,40,45)

Loose to medium green fine grained

Silty SAND with white spots of soluble

salts & reddish rusty traces of iron

oxide compounds.

Medium to dense green to greenish

gray fine to medium grained Silty

SAND with rusty spots of iron oxide

compounds.

Very stiff to hard light green Sandy fat

Silty CLAY mixture with white shiny

crystal of soluble salts & reddish rusty

traces of iron oxide compounds.

Very stiff light brownish green to

grayish green fat Silty CLAY with

green pockets of Marly Clay and white

spots of carbonate compounds.

Medium to dense gray to brownish

gray fine to medium grained Silty

SAND with white spots of soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 69 ......          Date   ....... 13/05/2017 .......

 X:   ..... 525930.623 .....    Y: ..... 3454397.022 .....  Ground Level  .....10.354 .....

(5)

(9)

(15)

(35)

(25)

(32)

(85)

U

D

(12,12,19)

(31)

(94)

D

(31,37,42)

(79)

(8,11,12)

(22)

(5,8,13)

(20)

20.5

3.5

1.5

1.5

Loose grayish brown mixture of fine

grained Clayey Silty SAND with white

spots of soluble salts.

(
15,28,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown to light brown Sandy

lean Silty CLAY mixture with white

shiny traces of soluble salts.

2.0

2.0

15.5

7.5

19.5

4.0

6.5

2.0

U

1.5

D

4.5

D

7.5

   (4,4,5)

D

   (10,12,15)

D

   (10,13,16)

D

   (17,18,20)

D

   (19,20,23)

D

D

25.5

   (17,13,22)

D

10.5

2.0

   (3,4,6)

D

0.5

   (15,19,21)

D

13.5

9.0

1.5

Medium brown to grayish brown fat

Silty CLAY with white spots of soluble

salts and black traces of organic

matter.

Medium to dense light gray fine to

medium grained Silty SAND with rusty

traces of iron oxide compounds.

Dense grayish brown to gray fine to

medium grained Silty SAND with

yellowish rusty spots of iron oxide

compounds and white cementation

formation compounds.

Very stiff to hard light yellowish green

Sandy fat Silty CLAY with a lot of

white cementation formation

compounds & rusty spots of iron oxide

compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 70 ......          Date   ....... 07/05/2017 .......

 X:   .....   525955.865 .....    Y: .....  3454432.681 .....  Ground Level  ..... 11.254 .....

   (8)

   (26)

   (29)

   (38)

   (43)

   (96)

   (35)

   (7)

   (40)

U

D

   (89)

6.0

   (12,17,22)
   (37)

   (6,11,14)   (24)

4.0

3.5

D

D

D

Dense brownish gray fine to medium

grained SAND with little Silt fraction.

Hard green to yellowish green Sandy

fat Silty CLAY with a lot of white

cementation formation compounds.

   (50/12)

   (50/14)

   (50/12)

   (50/12)

   (50/14)

   (50/12)

(
18,24,

50

10

)

(
22,36,

50

12

)

3.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C
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Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium  brown fat Silty CLAY with

white spots of soluble salts & rusty

traces of iron oxide compounds

together with little black spots of

organic matter.

3.5

3.5

13.5

23.0

6.5

4.5

5.0

3.0

1.5

D

4.5

D

7.5

D

D

D

D

D

D

D

D

D

D

30.5

D

10.5

2.0

D

0.5

D

13.5

25.5

2.5

5.0

9.0

2.5

Medium  green to grayish green fine

grained Clayey Silty SAND with white

traces of soluble salts & black spots of

organic matter.

Medium to dense yellowish green fine

grained SAND with white spots of

soluble salts and rusty traces of iron

oxide compounds together with little

Silt fraction.

Very dense brownish gray fine to

medium grained SAND with white

spots of soluble salts and little Silt

fraction.

Dense to very dense grayish brown to

brownish gray fine grained Silty SAND 

with rusty spots of iron oxide

compounds and white crystal of mica

minerals.

Very dense light gray fine grained

Clayey Silty SAND mixture with white

traces of carbonate compounds.

Very stiff to hard greenish brown to

brownish green Sandy fat Silty CLAY

with rusty traces  of iron oxide

compounds and white shiny

crystallized silica minerals spots.

Borehole No.   ...... 71 ......          Date   ....... 12/05/2017 .......

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525975.260 .....    Y: ..... 3454403.  992 .....  Ground Level  ..... 11. 448 .....

U

D

16.5

D

19.5

D

22.5

D

25.5

D

28.5

(4,4,2)

(3,4,6)

(12,14,11)

(13,25,24)

(17,23,28)

(30,34,40)

(28,29,48)

(50/11)

(49)

(24,28,40)

(7)

(67)

(
21,32,35

)

(50/12)

(26)

(40)

(5)

(8,11,16)

(94)

(24)

(51)

(77)

(74)

(68)

(15,19,13)

(100/29)

(58)

(70)

(15,19,29)

(48)

(50/14)

(50/14)

(17,20,38)

(15,29,41)

(19,37,43)

18.5

Very stiff yellowish green Sandy fat

Silty CLAY with white spots of soluble

salts and rusty traces of iron oxide

compounds.

(80)

4.5

(50/12)

(50/11)

(
29,39,

50

11

)

(
16,35,

50

12

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium  brown Sandy lean Silty CLAY

with black spots of organic matter &

white traces of soluble salts .

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks
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D

(4,4,5)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

8.0

17.0

25.5

4.5

(2,5,6)

(13,20,25)

(15,28,38)

(18,26,34)

Medium to dense brownish gray  fine

grained Silty SAND with brown Silty

Clay pockets in parts and rusty traces

of iron oxide  compounds together with

white spots of soluble salts.

Borehole No.   ...... 72  ......          Date   ....... 13/05/2017 .......

(8)

(8)

(43)

(76)

(66)

(60)

(66)

(91)

(
50/10

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526039.152 .....    Y: ..... 3454387.352 .....  Ground Level  ..... 11.391 .....

U

D

13.5

D

D

(3,4,4)

(6)

(7,9,10)

(18)

(10,17,22)

(37)

(21,29,37)

(66)

(77)

(50/12)

Very stiff to hard yellowish green

mixture of Sandy fat Silty CLAY with

white cementation formation and

brownish rusty lines/traces of iron

oxide compounds.

4.0

13.5

3.5

Very dense yellowish green fine

grained Clayey Silty SAND mixture

with white cementation formation.

5.5

1.70

Hard brownish dark green Sandy fat

Silty CLAY with a lot of white

cementation formation and rusty traces

of iron oxide compounds.

4.5

Dense to very dense brownish gray

fine to medium grained Silty SAND

with white spots of soluble salts

/gypsiferrous materials and rusty

traces of iron oxide compounds.

(50/10)

(100/25)

(
25,31,35

)

(
23,36,41

)

(
31,42,49

)

21.0

(50/12)

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

D

16.5

D

19.5

(
50/8

)(50/8)

(
11,23,

50

14

)

(
37,45,

50

9

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown mixture of Sandy lean

Silty CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

D

(5,6,5)

1.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

1.0

6.0

11.0

25.5

5.0

6.0

4.0

(2,4,5)

(2,2,3)

(10,12,17)

(18,23,31)

(31,28,32)

(20,21,25)

Medium  brown to  grayish brown fat

Silty CLAY with black spots of organic

matter and rusty traces of iron oxide

compounds.

Loose to medium grayish green fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds.

Medium to dense light green to

brownish green fine grained SAND

with white shiny sheets of mica

minerals & little Silt fraction.

Hard light green fat Silty CLAY with

a lot of white spots of cementation

formation and rusty spots of iron oxide

compounds.

Borehole No.   ...... 73  ......          Date   ....... 11/05/2017 .......

(10)

(6)

(5)

(29)

(54)

(60)

(46)

(100/26)

(72)

(
34,34,38

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....526100.566 .....    Y: .....3454312.924 .....  Ground Level  .....11.413 .....

U

U

D

13.5

D

(2,2,5)

(5)

(4,4,5)

(9)

(2,6,9)

(14)

(26,29,30)

(59)

(50/10)

(50/10)

(97)

(50/10)

(50/10)

23.5

Hard light brownish gray mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

2.5

17.0

Dense to very dense brownish light

green to light green fine grained Silty

SAND with white spots of soluble salts

and reddish rusty traces of iron oxide

compounds.

8.0

2.0

3.0

D

D

21.0

Very dense dark green fine grained

Clayey Silty SAND mixture with white

cementation formation compounds.

2.0

(
23,37,

50

12

)

(
21,39,

50

8

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with little

gray fine grained Sand in parts and

black spots of organic matter together

with rusty traces of iron oxide

compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

1.85

D

(3,3,5)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

3.5

7.5

12.0

16.5

4.0

1.5

2.0

4.0

(3,5,6)

(9,10,17)

(21,26,24)

(23,26,30)

(50/10)

Loose to medium green fine grained

Silty SAND with white spots of soluble

salts & reddish rusty traces of iron

oxide compounds.

Medium, dense to very dense green to

brownish gray fine grained Silty SAND

with rusty spots of iron oxide

compounds.

Very stiff to hard brown to brownish

gray fat Silty CLAY with some fine

grained Sand & reddish rusty traces of

iron oxide compounds.

Hard grayish brown Sandy fat Silty

CLAY mixture with white spots of silica

minerals.

Very dense light green fine grained Silty

SAND with white spots of soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 74 ......          Date   ....... 10/05/2017 .......

 X:   .....526131.682 .....    Y: .....  3454278.810   .....  Ground Level  ..... 11.535        .....

(7)

(8)

(26)

(91)

(50)

(56)

(50/10)

U

(22,35,25)

(60)

D

D

(12,13,16)

(28)

(7,12,19)

(29)

(4,4,6)

(7)

20.5

D

10.5

Very dense brownish green fine to

medium grained SAND with little Silt

fraction.

14.0

2.5

3.0

(50/6)

(50/6)

(50/13)

(50/13)

(
23,38,

50

14

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown mixture of Sandy lean

Silty CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

D

(3,5,6)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

U

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

3.0

5.0

9.5

20.0

25.5

2.0

3.0

(3,5,7)

(10,12,13)

(12,14,18)

(14,17,20)

(17,21,26)

(11,27,31)

(13,29,33)

(16,20,26)

Medium to stiff brown to brownish gray

fat Silty CLAY with black spots of

organic matter and rusty traces of iron

oxide  compounds.

Dense light green to brownish green

fine grained Silty SAND with white

shiny sheets of mica minerals.

Very stiff brownish green mixture of

Sandy fat Silty CLAY with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

Borehole No.   ...... 75  ......          Date   ....... 09/05/2017 .......

(9)

(8)

(24)

(32)

(37)

(47)

(58)

(62)

(46)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ....526182.655 .....    Y: .....3454287.900 .....  Ground Level  .....11.371 .....

U

D

D

(4,6,9)

(14)

(15,18,21)

(37)

(13,18,29)

(47)

(25,32,35)

23.0

Very stiff to hard light brownish gray

mixture of Sandy fat Silty CLAY with

white cementation formation .

14.5

5.5

12.5

Dense grayish green fine grained

mixture of Clayey Silty SAND with

white cementation formation.

Stiff to very stiff brownish gray Sandy

lean Silty CLAY mixture with white

spots of soluble salts.
4.5

D

D

D

22.5

(20,24,30)

(54)

(67)

2.0

Dense to very dense gray to dark gray

fine grained Silty SAND with yellowish

rusty spots of iron oxide compounds.

3.0

2.5



1.65

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with

black spots of organic matter & white

traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(20,22,45)

2.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

U

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

4.5

8.0

25.5

3.5

2.5

(4,7,8)

(9,11,15)

(11,14,18)

(20,29,30)

Loose to medium grayish green fine

grained Silty SAND with rusty spots of

iron oxide compounds and white

traces of soluble salts.

Dense to very dense brownish green

fine to medium grained SAND with

white shiny spots of soluble salts &

little Silt fraction.

Borehole No.   ...... 76  ......          Date   ....... 09/05/2017 .......

(8)

(11)

(28)

(67)

(94)

(59)

(93)

(100/26)

(100)
(
21,37,

50

11

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....526131.181 .....    Y: .....3454239.617 .....  Ground Level  ..... 11.699 .....

D

13.5

D

D

D

(4,4,6)

(25)

(10,12,17)

(30)

(25,28,35)

(63)

(50/11)
(50/11)

(50/10)

Very stiff to hard light green mixture of

Sandy fat Silty CLAY with white

cementation formation and brownish

rusty lines/traces of iron oxide

compounds.

2.5

17.5

14.0

3.5

10.5

(
50/10

)

Very dense grayish brown fine grained

Silty SAND with white cementation

formation and rusty spots of iron oxide

compounds.

3.5

Very stiff to hard brownish gray Sandy

fat Silty CLAY mixture with white

cementation formation.

(50/10)
(50/10)

2.0

Loose brown to grayish brown fine

grained Clayey Silty SAND mixture

with white shiny traces of soluble salts.

2.5

Very dense green fine grained Clayey

Silty SAND mixture with a lot of white

spots of cementation formation and

rusty traces of iron oxide compounds.

23.0

5.5

(
34,40,

50

8

)

(
22,34,

50

12

)

(
23,38,

50

13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

2.0

15.5

10.5

5.0

7.5

3.0

D

1.5

D

4.5

D

7.5

   (8,10,12)

D

   (26,28,36)

D

D

   (50/13)

D

D

   (50/10)

D

D

D

30.5

D

10.5

   (4,5,7)

D

0.5

   (28,35,37)

D

13.5

2.40

4.0

Medium light brown to brown fat Silty

CLAY with white spots of soluble salts

and with black traces of organic

matter.

Medium to stiff brown to brownish light

gray Sandy fat Silty CLAY with black

spots of organic matter and rusty

traces of iron oxide  compounds.

Very dense greenish gray to gray fine

grained Silty SAND with white spots

of carbonate compounds and a lot of

white shiny crystals of soluble salts.

Very dense brownish light gray well

cemented fine to medium grained

Silty SAND.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 77 ......          Date   ....... 08/ 05/2017 .......

 X:   .....526049.283 .....    Y: ..... 3454238.753 .....  Ground Level  ..... 11.578 .....

   (19)

   (61)

   (86)

   (50/13)

   (94)

   (100/28)

   (8)

D

D

D

6.5

Very dense yellowish brown to

yellowish gray fine to medium grained

Silty SAND with rusty spots of iron

oxide compounds.

26.0

Hard light gray to gray fat Silty CLAY

with white cementation formation and

greenish gray pockets of Marly Clay.

2.0

   (10,11,15)   (25)

   (21,30,39)

   (66)

2.0

3.0

   (72)

18.5

Hard light gray Sandy fat Silty CLAY

mixture with a lot of white cementation

formation compounds.

D

16.5

D

   (26,36,45)

   (100)

   (50/11)

   (50/10)

   (100/29)

   (98)

   (100/25)

   (50/12)

   (81)

   (50/12)

(
50/11

)

28.5

D

   (100/27)

25.5

25.5

19.5

D

   (100/26)

U

   (5,7,9)

   (11)

Medium, dense to very dense light

greenish gray fine grained Silty SAND

with black spots of organic matter and

rusty traces of iron oxide compounds.

3.5

1.5

Hard gray to light gray Sandy fat Silty

CLAY with rusty spots of iron oxide

compounds.

28.5

2.5

(
28,30,

50

13

)

(
31,48,

50

12

)

(
21,41,

50

14

)

(
26,34,

50

10

)

(
23,38,

50

8

)

(
27,43,

50

12

)

(
32,41,

50

13

)

(
29,35,

50

8

)

(
34,45,

50

9

)



2.60

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff dark brown to brown fat

Silty CLAY with black spots of organic

matter & white traces of soluble salts .

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(7,7,9)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

3.5

7.5

18.0

25.5

3.5

6.0

(4,5,6)

(10,13,13)

(9,13,15)

(12,16,18)

(15,17,19)

(12,15,17)

(29,32,38)

Stiff grayish brown Sandy fat Silty

CLAY mixture with rusty spots of iron

oxide compounds and white

cementation formation.

Medium greenish gray fine to medium

grained Clayey Silty SAND mixture

with white shiny sheets of mica

minerals spots of soluble salts.

Hard dark green mixture of Sandy fat

Silty CLAY  with a lot of white spots of

cementation formation and rusty traces

of iron oxide compounds.

Borehole No.   ...... 78  ......          Date   ....... 07/05/2017 .......

(14)

(8)

(25)

(29)

(34)

(36)

(32)

(70)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   .....526004.545  .....    Y: .....3454198.804 .....  Ground Level  ........ 10.550 .....

U

D

D

D

D

(6,6,11)

(16)

(8,11,12)

(22)

(12,16,18)

(34)

(24,28,30)
(58)

(78)

24.0

Very dense green fine grained Clayey

Silty SAND mixture with rusty spots of

iron oxide compounds & white traces

of soluble salts.

1.5

15.0

1.5

Very stiff yellowish green Sandy fat

Silty CLAY mixture with white

cementation formation.

11.0

4.0

Dense grayish brown fine to medium

grained Silty SAND with white spots of

soluble salts.

5.0

1.5

2.5

(
15,25,

50

14

)

Medium to dense brownish green fine

to medium grained SAND with rusty

spots of iron oxide compounds & little

Silt fraction.

(80)

D

22.5

U

13.5

D

16.5

D

(10,13,21)
(34)

(
17,22,

50

12

)

16.5

Very dense light gray fine grained

Clayey Silty SAND mixture with white

traces of carbonate compounds.

1.5



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown  Sandy lean Silty CLAY

with white spots of soluble salts & black

traces of organic matter .

2.0

16.0

6.5

3.0

4.0

U

1.5

D

4.5

D

7.5

   (2,2,3)

D

   (8,8,10)

D

   (7,10,12)

D

   (5,9,15)

D

   (10,14,22)

   (13,19,15)

D

D

D

   (8,11,13)

D

10.5

   (3,4,7)

D

0.5

   (15,33,37)

D

2.70

9.5

3.0

Soft to medium brown to grayish brown

fat Silty CLAY with white spots of

soluble salts  and rusty lines of iron

oxide compounds together with black

traces of organic matter.

Loose to medium greenish gray fine

grained Clayey Silty SAND mixture.

Medium light gray to light brownish gray

fine to medium grained Silty SAND with

rusty traces of iron oxide compounds

and white spots of soluble salts.

Very dense brownish light gray fine to

medium grained Silty SAND with

reddish lines/traces of iron oxide

compounds and a lot of white shiny

sheets of mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 79......          Date   ....... 09/05/2017 .......

 X:   .....  526077.461  .....    Y: .....  3454204.151   .....  Ground Level  ..... 11.678 .....

   (4)

   (17)

   (22)

   (24)

   (34)

   (100/29)

   (24)

   (8)

   (70)

D

D

22.5

5.0

1.5

14.0

Medium light brownish gray to

yellowish gray fine to medium grained

SAND with rusty spots of iron oxide

compounds & little Silt fraction.

2.0

20.0

Very stiff to hard green Sandy fat Silty

CLAY mixture with alot of white

cementation formation and rusty spots

of iron oxide compounds.

5.5

2.0

   (2,3,5)
   (8)

   (9,12,13)
   (24)

   (9,25,20)   (45)

U

3.0

   (36)

   (100/27)

Very stiff brown Sandy fat Silty CLAY

with shiny angular quartz pieces and

white spots of carbonate compounds.

11.0

Medium brownish gray fine grained

Clayey Silty SAND mixture.

1.5

25.5

(
13,35,

50

8

)

(
35,48,

50

13

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium light brown Sandy lean Silty

CLAY with white spots of soluble salts

and black traces of organic matter

4.0

12.0

13.5

19.5

1.5

6.0

U

1.5

D

4.5

D

7.5

   (2,3,4)

D

   (5,5,6)

D

   (10,26,35)

D

   (13,23,25)

D

D

   (7,12,15)

D

   (13,19,27)

D

25.5

   (17,29,31)

D

10.5

   (4,6,5)

D

0.5

   (19,24,35)

2.40

Very stiff  yellowish green Sandy fat

Silty CLAY mixture with white shiny

spots of gypsifferous materials & rusty

spots of iron oxide compounds.

Dense grayish green fine grained

Clayey silty SAND mixture with white

spots of iron soluble salts.

7.5

Dense to very dense brownish gray to

grayish brown fine grained Silty SAND

with rusty spots of iron oxide

compounds and Clay fraction in parts.

4.5

Loose to medium grayish green gray

fine grained Clayey Silty SAND with

white spots of soluble salts & rusty

traces of iron oxide compounds.

3.5

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 80  ......          Date   ....... 07/05/2017 .......

 X:   ..... 526066.203  .....    Y: ..... 3454143.177 .....  Ground Level  .....  11.650 .....

   (6)

   (10)

   (61)

   (48)

   (27)

   (46)

   (60)

   (8)

   (59)

   (7,6,9)

   (14)

   (13,22,29)

   (48)

   (15,21,33)

D

   (54)

D

(50/10)

(
50/10

)

2.0

Very stiff to hard green  to dark green

Sandy fat Silty CLAY with a lot of

white cementation formation of

gypsifferous materials and rusty

traces of iron oxide compounds.

   (20,24,33)
   (57)

D

13.5

   (73)

D

2.0

Medium brown fat Silty CLAY with

rusty spots of iron oxide & black

traces of organic matter.

2.0

15.5

Very dense light green fine grained Silty

SAND with white spots of soluble salts.

2.0

4.0

(
10,11,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

3.5

3.5

16.5

23.0

7.5

4.0

4.0

U

1.5

D

4.5

D

7.5

   (2,4,6)

D

   (10,18,21)

D

   (13,15,20)

D

   (16,20,26)

D

   (10,28,33)

D

   (11,16,21)

D

10.5

   (2,3,6)

D

0.5

   (11,18,21)

D

2.15

10.5

3.0

2.5

Medium brown fat Silty CLAY with

white spots of soluble salts and black

traces of organic matter.

Dense green to light brownish gray

fine grained Clayey Silty SAND

mixture with rusty traces of iron oxide

compounds.

Dense to very dense brownish dark

gray fine grained Clayey Silty SAND

with reddish lines/traces of iron oxide

compounds and a lot of white shiny

sheets of mica minerals.

Hard gray fat Silty CLAY with alot of

white shiny crystallized sheets of

mica minerals.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 81 ......          Date   ....... 08/05/2017 .......

 X:   ..... 526118.274 .....    Y: ..... 3454176.653  .....  Ground Level  ..... 11.595 ....

   (9)

   (37)

   (35)

   (46)

   (61)

   (37)

   (6)

   (39)

D

D

D

22.5

D

Medium to dense light green to

brownish green fine grained Silty

SAND with black spots of organic

matter and rusty traces of iron oxide

compounds.

14.5

Dense light brownish green to

brownish dark gray fine grained Silty

SAND with rusty spots of iron oxide

compounds.

Very stiff to hard yellowish light green

Sandy fat Silty CLAY with shiny

angular quartz pieces.

25.5

6.5

2.0

   (4,7,9)
   (15)

   (12,18,23)   (39)

   (77)

   (93)

   (50/14)

   (50/14)

   (90)

(
14,20,

50

14

)

(
23,37,

50

13

)

(
17,28,

50

11

)



2.20

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,4,6)

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

19.5

25.5

3.0

4.0

(5,6,6)

(14,19,24)

(19,30,26)

(18,20,28)

(50/10)

Medium light brown to brown fat Silty

CLAY with black spots of organic

matter & white traces of soluble salts.

Medium to dense grayish brown fine to

medium grained Silty SAND with rusty

spots of iron oxide compounds and

white traces of soluble salts.

Very stiff to hard brownish green

mixture of Sandy fat Silty CLAY with

white cementation formation and

brownish rusty lines/traces of iron

oxide compounds.

Borehole No.   ...... 82  ......          Date   ....... 08/05/2017 .......

(8)

(8)

(41)

(56)

(48)

(48)

(50/10)

(65)

(50/10)

(
50/10

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 526198.925 .....    Y: ..... 3454129.018 .....  Ground Level  ..... 11.474 .....

U

D

13.5

D

D

D

(3,4,5)

(6)

(10,12,13)

(24)

(17,22,27)

(47)

(16,26,37)
(63)

(50/8)

(50/8)

(25,29,35)

(64)

(50/7)

23.5

Very dense light grayish brown fine

grained Clayey Silty SAND mixture

with white cementation formation

compounds.

2.0

10.5

2.5

Very dense grayish green to yellowish

green fine to medium grained SAND

with white spots of soluble salts and

little Silt fraction.

3.5

(
50/7

)

7.5

Dense to very dense grayish brown

fine grained Silty SAND with white

shiny sheets of mica minerals and

rusty traces of iron oxide compounds.

4.0

12.5

Very dense dark green fine grained

Clayey Silty SAND mixture with white

cementation formation compounds.

2.0

15.0

4.5

(
12,18,30

)

(
28,34,31

)

Hard yellowish gray mixture of Sandy

fat Silty CLAY with a lot of white spots

of cementation formation and rusty

traces of iron oxide compounds.



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

14.0

5.0

16.0

2.0

4.0

3.0

U

1.5

D

4.5

D

7.5

   (6,8,11)

D

   (15,21,30)

D

D

D

D

   (20,32,46)

D

10.5

2.40

   (3,5,5)

D

0.5

   (50/11)

D

8.0

Medium to stiff brown fat Silty CLAY

with white spots of soluble salts and

black traces of organic matter.

Medium, dense to very dense light

gray fine to medium grained SAND

with rusty traces of iron oxide

compounds & little Silt fraction.

Very dense brownish gray to light gray

fine grained Silty SAND with rusty

spots of iron oxide compounds.

Very dense light gray fine grained

Silty SAND with white cementation

formation.

Hard yellowish green to light green

Sandy fat Silty CLAY with alot of white

shiny sheets of mica minerals & rusty

spots of iron oxide compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 83 ......          Date   ....... 07/05/2017 .......

 X:   .....   526063.971 .....    Y: .....  3454080.339.....  Ground Level  ..... 10.626 .....

   (16)

   (48)

   (90)

   (92)

   (100/25)

   (78)

   (7)

   (50/11)

U

D

   (100)

D

   (100/28)

4.5

   (18,21,48)
   (66)

   (9,13,17)   (28)

Stiff to very stiff grayish brown Sandy

fat Silty CLAY with black traces of

organic matter.

3.0

2.0

20.5

12.0

2.0

Very dense gray to light gray fine to

medium grained SAND with yellowish

rusty spots of iron oxide compounds.

3.0

(
19,34,

50

13

)

(
25,39,

50

14

)

(
29,40,

50

12

)

(
23,46,

50

9

)

(
25,43,

50

11

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium dark brown fat Silty CLAY with

gray fine grained Sand in parts and

black spots of organic matter together

with rusty traces of iron oxide

compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(4,5,7)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.5

7.5

12.5

15.0

18.5

4.0

3.0

2.5

2.0

(3,5,5)

(5,7,8)

(11,18,40)

(13,19,22)

(50/10)

Loose to medium green fine grained

Clayey Silty SAND with white spots of

soluble salts & reddish rusty traces of

iron oxide compounds.

Medium, dense to very dense light

gray to grayish brown fine grained Silty

SAND with rusty spots of iron oxide

compounds.

Very stiff to hard yellow to yellowish

green Sandy fat Silty CLAY mixture

with white shiny crystal of soluble salts

& reddish rusty traces of iron oxide

compounds.

Very stiff light brownish gray fat Silty

CLAY with white spots of silica

minerals and some gray fine grained

Sand.

Very dense gray to brownish gray fine

grained Silty SAND with white spots of

soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 84 ......          Date   ....... 04/05/2017 .......

 X:   ..... 525684.848 .....    Y: ..... 3454283.378 .....  Ground Level  ..... 9.841 .....

(10)

(7)

(14)

(88)

(76)

(58)

(41)

(50/10)

U

D

13.5

(20,29,39)

(68)

D

16.5

(16,18,35)

(53)

D

(20,26,31)

(57)

(9,14,16)

(29)

(1,2,8)

(9)

20.5

3.5

2.20

9.5

Very dense brownish gray to light

brown fine to medium grained SAND

with little Silt fraction and rusty spots of

iron oxide compounds.

2.0

(
19,35,

50

14

)

(
18,22,

50

14

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium brown fat Silty CLAY with gray

fine grained Sand in parts and black

spots of organic matter together with

rusty traces of iron oxide compounds.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

2.10

D

(3,6,7)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

5.0

8.0

13.5

15.0

3.0

5.5

1.5

(4,5,6)

(8,12,18)

(15,24,31)

(20,23,29)

(17,23,33)

(30,39,47)

Medium grayish green fine grained

Silty SAND with white spots of soluble

salts & reddish rusty traces of iron

oxide compounds.

Dense to very dense brownish green

to light green fine grained Silty SAND

with rusty spots of iron oxide

compounds.

Very stiff to hard yellowish green to

light green Sandy fat Silty CLAY

mixture with white shiny crystal of

soluble salts & reddish rusty traces of

iron oxide compounds.

Very dense yellowish brown fine

grained Clayey Silty SAND mixture

with white spots of soluble salts.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 85 ......          Date   ....... 04/05/2017 .......

 X:   ..... 525733.957.....    Y: ..... 3454250.379 .....  Ground Level  ..... 9.873 .....

(11)

(8)

(28)

(55)

(52)

(56)

(86)

(100/28)

U

D

13.5

(17,27,35)

(62)

D

16.5

(30,30,32)

(62)

D

(100/26)

(13,16,21)

(35)

(8,10,13)

(24)

20.5

5.5

3.5

1.5

Medium to stiff grayish brown Sandy

fat Silty CLAY with black traces of

organic matter.

U

(
42,49,

50

13

)

(
28,46,

50

10

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

14.0

5.0

15.5

1.5

4.5

3.5

U

1.5

D

4.5

D

7.5

   (4,5,8)

D

   (10,16,20)

D

D

   (22,27,32)

D

   (26,31,42)

D

D

20.5

   (20,20,26)

D

10.5

2.0

   (3,5,7)

D

0.5

D

13.5

9.5

4.5

Medium brown  fat Silty CLAY with

white spots of soluble salts and black

traces of organic matter.

Medium to dense greenish gray fine to

medium grained Silty SAND with rusty

traces of iron oxide compounds and

white spots of soluble salts.

Dense to very dense gray to dark gray

fine grained Silty SAND with yellowish

rusty spots of iron oxide compounds.

Hard  light brownish green to light

green fat Silty CLAY with alot of fine

grained Sand and white shiny

cementation formation compounds.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 86 ......          Date   ....... 04/05/2017 .......

 X:   .....   525768.910 .....    Y: .....  3454226.898.....  Ground Level  ..... 9.836.....

   (11)

   (34)

   (79)

   (59)

   (73)

   (91)

   (46)

   (8)

   (100/29)

U

D

16.5

   (92)

D

   (100/28)

3.5

   (12,18,19)
   (35)

   (3,5,9)   (13)

Medium to stiff grayish brown Sandy

fat Silty CLAY with black traces of

organic matter.

3.5

1.5

Very dense brownish gray fine grained

Clayey Silty SAND mixture with white

cementation formation.

17.0

Very dense brownish gray fine to

medium grained Silty SAND with

white spots of soluble salts.

1.5

(
17,26,

50

14

)

(
15,28,

50

8

)

(
18,27,

50

10

)

(
20,32,

50

12

)

(
23,36,

50

9

)



BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

Litho

logy

Medium brown fat Silty CLAY   with

black spots of organic matter and

white shiny traces of soluble salts.

2.0

2.0

15.0

20.0

18.0

1.0

3.0

1.5

D

4.5

D

7.5

   (5,7,10)

D

   (11,6,12)

D

D

   (12,20,24)

D

   (19,23,31)

D

   (14,22,32)

D

   (15,18,25)

D

10.5

   (16,19,26)

D

13.5

   (3,5,6)

D

0.5

D

1.70

7.5

2.5

5.0

3.0

Medium to stiff brownish green Sandy

fat Silty CLAY with rusty spots of iron

oxide compounds and white traces of

soluble salts.

Medium, to dense brownish green

fine grained Silty SAND with rusty

spots of iron oxide compounds.

Dense to very dense brownish dark

gray fine to medium grained SAND

with white spots of soluble salts &

rusty traces of iron oxide compounds

together with little Silt fraction.

Very stiff yellowish green Sandy fat

Silty CLAY with alot of white

cementation formation compounds and

rusty traces of iron oxide compounds.

Very stiff to hard yellowish green

Sandy fat Silty CLAY with reddish rusty

traces of iron oxide compounds and

white pockets of gypsiferrous materials.

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

Borehole No.   ...... 87 ......          Date   ....... 04/05/2017 .......

 X:   ..... 525820.173.....    Y: ..... 3454192.871 .....  Ground Level  ..... 9.634 .....

   (14)

   (17)

   (90)

   (44)

   (54)

   (54)

   (43)

   (45)

   (8)

U

U

   (7,10,13)

   (22)

   (21,25,32)

D

16.5

D

   (55)

D

19.5

D

   (72)

   (10,14,21)   (33)

11.0

Dense to very dense brownish gray to

light green fine grained Silty SAND

with white spots of soluble salts.

19.0

Very dense brownish green fine

grained Silty SAND with a lot of white

spots of cementation formation.

1.0

3.5

4.0

(
11,17,

50

13

)

(
23,31,

50

12

)



1.60

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff brown  fat Silty CLAY

with black spots of organic matter &

white traces of soluble salts together

with little fine grained Sand at top.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(9,11,14)

3.5

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

D

3.5

6.5

10.5

18.0

25.0

3.0

3.5

4.5

(3,5,7)

(14,19,23)

(15,21,28)

(22,26,38)

(21,33,40)

(50/9)

Medium to desne grayish green fine

grained Clayey Silty SAND mixture

with rusty spots of iron oxide

compounds and white traces of soluble

salts.

Very dense light green to brownish

gray fine grained SAND with little fine

fraction of Silt and white shiny sheets

of mica minerals.

Hard light green Sandy fat Silty CLAY

mixture with a lot of white spots of

cementation formation and rusty traces

of iron oxide compounds.

Borehole No.   ...... 88  ......          Date   ....... 06/05/2017 .......

(36)

(8)

(84)

(49)

(64)

(73)

(95)

(97)

(50/9)

(
37,41,

50

11

)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525901.831 .....    Y: ..... 3454134.417 .....  Ground Level  .....  9.538 .....

U

U

D

13.5

D

16.5

D

19.5

(5,7,10)

(12)

(11,17,21)

(40)

(16,38,50)

(100/28)

(100/29)

(100/29)

22.5

Hard greenish gray  fat Silty CLAY with

white cementation formation and

brownish rusty lines/traces of iron

oxide compounds together with black

spots of organic matter.

2.5

14.0

4.0

Very dense brownish green to light

brown well cemented fine to medium

grained SAND with white cementation

formation & little Silt fraction.

4.0

(21)

(100/29)

(100/26)

Very dense gray to light gray fine

grained Silty SAND with rusty spots of

iron oxide compounds.

D

22.5

D

24.5

(
28,48,

50

10

)

(
24,47,

50

13

)

(
36,44,

50

14

)

(
31,41,

50

11

)

(
23,44,

50

14

)

(
37,41,

50

14

)



2.10

BOREHOLE LOG

ENGINEERING TESTS LABORATORY

Medium to stiff dark brown to brown fat

Silty CLAY with black spots of organic

matter & white traces of soluble salts.

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

20
40

80
100

60

Soil Description

SPT Value

 N- Value Remarks

Scale  -  1 : 150                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

Website: www.andrealab.com          Email: azad@andrealab.com

D

(10,17,21)

3.0

Depth

  (m)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

0.5

Litho

logy

D

1.5

D

4.5

D

7.5

D

10.5

D

D

D

D

D

D

3.0

5.0

15.0

20.0

3.5

(4,5,6)

(11,14,19)

(35,38,43)

(21,33,46)

Medium to dense gray fine grained

Silty SAND with rusty spots of iron

oxide compounds and white traces of

soluble salts.

Dense to very dense light brownish

gray  fine to medium grained SAND

with white shiny spots of soluble salts

and rusty traces of iron oxide

compounds together with little Silt

fraction.

Very dense grayish green fine grained

Silty SAND with rusty spots of iron

oxide compounds.

Borehole No.   ...... 89  ......          Date   ....... 07/05/2017 .......

(32)

(8)

(31)

(65)

(81)

(100)

(94)

(79)

Site .... Samawa Combined Cycle P.P. ....  Method of Boring  .... Auger & Rotary ....

 X:   ..... 525975.864 .....    Y: ..... 3454084.524 .....  Ground Level  ..... 9.993.....

U

D

13.5

D

16.5

D

19.5

(4,7,11)

(13)

(12,20,25)
(43)

(100)

(97)

(56)

(100/27)

16.5

Hard green Sandy fat Silty CLAY

mixture with a lot of white cementation

formation and brownish rusty

lines/traces of iron oxide compounds.

12.5

1.5

Very dense light greenish brown fine to

medium grained SAND with white

cementation formation compounds &

little Silt fraction.

8.0

2.0

Very dense greenish gray to grayish

green fine to medium grained Silty

SAND with a lot of white cementation

formation.

(16,24,32)

(
18,28,

50

10

)

(
19,34,

50

13

)

(
18,40,

50

12

)

(
27,31,34

)

(
21,31,

50

10

)

3.0

4.5

2.5

(
20,39,

50

9

)
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             SUMMARY OF TEST RESULTS
Site Samawa Combined Cycle P.P 1 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

1 1 0.5-
1.0 DS 41 22 19 45.6

2 1.5-
2.0 DS 52 21 31

3 2.0-
2.5 US 29.3 14.0 2.71 41 0.957 105 0.28 0.046 19 91.7

4 3.0-
3.5 DS 88.4 0.52 5.32 0.28 4.77 7.9

5 4.5-
5.0 DS 28.6

6 6.0-
6.5 DS 57 25 32 24.8 70.4

7 7.5-
8.0 DS 43 23 20 0.14 0.96 0.06 1.82 8.0

8 9.0-
9.5 DS 22.7 42.3

9 10.5-
11.0 DS 2.66 17.2

11 13.5-
14.0 DS 19.2 16.3 0 36°* 16.1

12 15.0-
15.5 DS 66 29 37

13 16.5-
17.0 DS 57.2

14 18.0-
18.5 DS 75 33 42 24.3

15 19.5-
20.0 DS 2.74 90.8

16 21.0-
21.5 DS 72 31 41 76.1

17 22.5-
23.0 DS 25.0 69.8

18 24.0-
24.5 DS 78 33 45 93.9

19 25.5-
26.0 DS 59.3

20 27.0-
27.5 DS 69 30 39 24.6

22 30.0-
30.5 DS 95.2

1

Non Plastic

Non Plastic

   *  Remolded Sample

            Sheet
  Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 2 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

02 1 0.5-
1.0 DS 96.8

2 1.5-
2.0 US 62 25 37 31.6 13.8 2.72 67 0.883 110 0.28 0.046 16

3 3.0-
3.5 DS 72.7 0.61 3.52 0.23 3.78 8.0

4 4.0-
4.5 US 56 24 32 28.4 14.7 2.70 43 4.5° 0.814 125 0.26 0.039

5 4.5-
5.0 DS 54.3

6 6.0-
6.5 DS 46 24 22 26.2 40.3 0.21 1.44 0.09 0.84 8.1

7 7.5-
8.0 DS 2.67 16.5

8 9.0-
9.5 DS 23.1

9 10.5-
11.0 DS 20.7

10 12.0-
12.5 DS 20.4 15.5 0 31°*

11 13.5-
14.0 DS 11.7

12 15.0-
15.5 DS 2.65 6.8

13 16.5-
17.0 DS 89 31 58

14 18.0-
18.5 DS 24.7 91.4

15 19.5-
20.0 DS 71.9

17 22.5-
23.0 DS 78 32 46

18 24.0-
24.5 DS 25.3 73.6

20 27.0-
27.5 DS 85 34 51 2.73 60.7

21 28.5-
29.0 DS 23.8 94.8

22 30.0-
30.5 DS 72 29 43

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
02   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 3 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

03 1 0.75-
1.25 DS 98.1

2 1.5-
2.0 US 68 27 41 28.7 14.7 2.71 25 0° 0.948 105 0.32 0.053 13 1.14 3.84 0.28 3.92 7.9

3 3.0-
3.5 DS 55 22 33

4 4.5-
5.0 DS 30.2 94.3

5 6.0-
6.5 DS 43.3

6 7.5-
8.0 DS 38 20 18 2.67 0.59 1.76 0.17 1.34 8.0

7 9.0-
9.5 DS 21.9 15.3 0 29°* 15.9

8 10.5-
11.0 DS

9 12.0-
12.5 DS

10 13.5-
14.0 DS 19.7 16.9

11 15.0-
15.5 DS 71 28 43

12 16.5-
17.0 DS 40 19 21 2.68

13 18.0-
18.5 DS 20.8 16.4 5 30.5°* 44.7

14 20.0-
20.5 DS 66.5

16 24.0-
24.5 DS 91 35 56 26.9

17 26.0-
26.5 DS 39 21 18 36.3

18 28.0-
28.5 DS 24.4 64.8

19 31.0-
31.5 DS 83 32 51 2.72

20 34.0-
34.5 DS 25.6 58.2

22 40.0-
40.5 DS 88 35 53

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
03   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 4 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

04 1 0.5-
1.0 DS 52 23 29

2 1.5-
2.0 US 26.1 15.2 2.71 62 0.772 115 0.22 0.036 23 96.2

3 3.0-
3.5 DS 54 24 30 0.40 2.81 0.16 2.54 8.0

4 4.0-
4.5 US 42 23 19 24.7 14.9 12 18°

5 4.5-
5.0 DS 48.9

6 6.0-
6.5 DS 2.67 0.14 1.32 0.07 0.66 8.1

7 7.5-
8.0 DS 22.4 15.1 0 26°* 17.3

9 10.5-
11.0 DS 15.6

10 12.0-
12.5 DS

11 13.5-
14.0 DS 18.5 23.8

12 15.0-
15.5 DS 94 38 56 68.3

13 16.5-
17.0 DS 2.66 18.2

14 18.0-
18.5 DS 20.2 43.9

15 20.0-
20.5 DS 37 19 18 33.7

16 22.0-
22.5 DS 75 32 43 2.73

17 24.0-
24.5 DS 24.7 79.5

18 27.0-
27.5 DS 69 28 41

19 30.0-
30.5 DS 25.2 80.8

Non plastic

Non plastic

Non plastic

* Remolded Sample

            Sheet
04   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 5 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

05 1 0.5-
1.0 DS 81.4

2 1.0-
1.5 US 29.8 13.8 2.70 33 2.5° 0.982 115 0.29 0.038 23

3 1.5-
2.0 DS 54 23 31 78.3

4 3.0-
3.5 DS 64 27 37 0.63 3.32 0.23 2.94 7.9

5 4.0-
4.5 US 30.3 13.3 2.72 88 0.854 130 0.27 0.042

6 4.5-
5.0 DS 96.8

7 6.0-
6.5 DS 40 22 18 41.7 0.31 1.64 0.12 1.04 8.0

8 7.5-
8.0 DS 21.8 22.8

10 10.5-
11.0 DS 2.66

11 12.0-
12.5 DS 43 21 22 47.2

12 13.5-
14.0 DS 24.4 56.3

13 15.0-
15.5 DS 92 36 56

14 16.5-
17.0 DS 20.6 16.2 0 39°* 20.1

15 18.0-
18.5 DS 2.72 63.3

17 21.0-
21.5 DS 72 29 43

19 24.0-
24.5 DS 25.3 59.7

20 25.5-
26.0 DS 45 21 24

21 27.0-
27.5 DS 2.69 45.4

22 28.5-
29.0 DS 77 32 45

23 30.0-
30.5 DS 24.2 92.4

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 6 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

06 1 0.5-
1.0 DS 58 26 32

2 1.0-
1.5 US 28.6 14.7 2.71 62 0.868 120 0.28 0.031 12 1.14 5.04 0.32 3.51 7.8

3 1.5-
2.0 DS 94.7

4 3.0-
3.5 DS 69 27 42

5 4.0-
4.5 US 26.2 14.5 7 16.5° 48.2

6 4.5-
5.0 DS 41 19 22 0.21 1.28 0.08 1.26 8.0

7 6.0-
6.5 DS 2.66 27.4

9 9.0-
9.5 DS 19.1 16.2

10 10.5-
11.0 DS 39 20 19 44.4

11 12.0-
12.5 DS 22.0 15.8 0 35°* 36.3

12 13.5-
14.0 DS 2.72 52.8

13 15.0-
15.5 DS 55 23 32

14 16.5-
17.0 DS 43 22 21 38.8

15 18.0-
18.5 DS 23.8 72.5

17 21.0-
21.5 DS 72 29 43

18 22.5-
23.0 DS 37 18 19 2.69 35.4

19 24.0-
24.5 DS 25.2 89.9

20 25.0-
25.5 DS 76 27 49

Non plastic

*Remolded Samples
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06   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure
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%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
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(m)

Sample
Type
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Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
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OM
% PH
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Site Samawa Combined Cycle P.P 7 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

07 1 0.5-
1.0 DS 61 26 35

2 1.5-
2.0 DS 96.2 1.41 5.62 0.43 2.85 7.8

3 2.0-
2.5 US 30.6 13.8 2.71 29 2° 0.991 115 0.32 0.048 24

5 4.0-
4.5 US 28.2 14.2 2.72 106 0.976 135 0.30 0.042 36

6 4.5-
5.0 DS 63 25 38 0.71 3.88 0.24 4.51 7.9

7 6.0-
6.5 DS 78.5

8 7.5-
8.0 DS 20.2

9 9.0-
9.5 DS 16.9

10 10.5-
11.0 DS 44 21 23 22.1 49.0

11 12.0-
12.5 DS 2.66 22.3

12 13.5-
14.0 DS 19.6 16.1 0 38°*

13 15.0-
15.0 DS 83 31 52 66.8

15 18.0-
18.5 DS 23.9 68.9

16 19.5-
20.0 DS 2.68 44.7

18 22.5-
23.0 DS 42 22 20

19 24.0-
24.5 DS 21.4 48.5

20 25.5-
26.0 DS 93 36 57 2.74 57.8

21 27.0-
27.5 DS 74 31 43

23 30.0-
30.5 DS 24.6 64.8

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 8 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

08 1 0.5-
1.0 DS 53 23 30 1.52 5.41 0.48 3.56 7.8

2 1.0-
1.5 US 29.8 14.2 2.71 59 27 0° 0.802 120 0.29 0.051 14

3 1.5-
2.0 DS 97.0

4 3.0-
3.5 DS 55 24 31

5 4.5-
5.0 DS 25.4 39.6 0.17 1.64 0.06 0.73 8.0

6 6.0-
6.5 DS 38 19 19

7 7.5-
8.0 DS 21.7 15.0 0 30.5°* 18.3

9 10.5-
11.0 DS

10 12.0-
12.5 DS 2.66 21.9

11 13.5-
14.0 DS 82 31 51 25.8 61.4

13 16.5-
17.0 DS 71.3

14 18.0-
18.5 DS 90 34 56

15 19.5-
20.0 DS 25.9 86.7

16 21.0-
21.5 DS 78 29 49 2.74

17 23.0-
23.5 DS 84 30 54

18 25.0-
25.5 DS 24.7 57.8

Non plastic

* Direct Shear on Remolded Samples
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Location of Specimen Index Properties Natural
Water
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%

Dry
Density
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Gravity
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Chemical Test

B.H.
No.

Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 9 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

09 1 0.5-
1.0 DS 48 23 25 0.75 3.42 0.23 3.37 7.9

2 1.5-
2.0 DS 97.2

3 2.0-
2.5 US 30.5 13.4 2.71 55 26 0° 1.049 135 0.31 0.037 32

4 3.0-
3.5 DS 45 24 21

5 4.5-
5.0 DS 41 22 19 38.7 0.22 1.12 0.10 0.54 8.0

6 6.0-
6.5 DS 2.67 23.7

7 7.5-
8.0 DS 20.2 14.9 0 28°* 16.8

9 10.5-
11.0 DS

10 12.0-
12.5 DS 33.9

11 13.5-
14.0 DS 36 19 17

12 15.0-
15.5 DS 66 27 39 23.9 62.4

13 16.5-
17.0 DS 2.65 16.7

15 20.0-
20.5 DS 17.2

16 22.0-
22.5 DS 25.1 67.7

17 24.0-
24.5 DS 88 33 55

18 26.0-
26.5 DS 26.3 2.73 96.1

20 30.0-
30.5 DS 81 32 49

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Gravity
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Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 10 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

10 1 0.5-
1.0 DS 94.2

2 1.5-
2.0 US 30.6 14.2 2.72 70 38 2° 0.876 115 0.27 0.034 18

3 3.0-
3.5 DS 68 25 43 0.61 3.62 0.18 4.22 8.0

4 4.5-
5.0 DS 16.1

5 6.0-
6.5 DS 23.8 27.8 0.18 1.76 0.08 0.82 8.1

6 7.5-
8.0 DS 2.67

7 9.0-
10.0 DS 65 26 39 80.4

8 10.5-
11.0 DS 25.7 66.4

9 12.0-
12.5 DS 2.66 16.9

11 15.0-
15.5 DS 19.6 15.8 0 34.5°*

13 18.0-
18.5 DS 67 27 40

14 20.0-
20.45 DS 59.2

15 22.5-
23.0 DS 70 28 42 24.8

16 25.0-
25.5 DS 72.6

17 27.5-
28.0 DS 2.73 94.9

18 30.0-
30.5 DS 76 31 45 26.1

19 32.5-
33.0 DS 69.3

21 37.5-
38.0 DS 73 29 44

22 40.0-
405 DS 42 19 23 20.9 37.2

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 11 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

11 1 0.5-
1.0 DS 55 24 31

2 1.5-
2.0 DS 93.7

3 2.0-
2.5 US 52 23 29 28.6 14.3 2.72 77 0.876 125 0.26 0.039 34 1.08 4.12 0.32 2.33 7.9

4 3.5-
4.0 DS 94.1

5 5.0-
5.5 DS 16.2 0.18 1.41 0.08 0.81 8.1

6 6.5-
7.0 DS 22.9 15.6 0 31.5°*

7 8.0-
8.5 DS 2.67 18.7

9 11.0-
11.5 DS 15.9

10 12.5-
13.0 DS

12 15.5-
16.0 DS 17.6 16.2 0 39°* 22.1

13 17.0-
17.5 DS 91 34 57

15 20.0-
20.5 DS 2.72 81.6

17 23.0-
23.5 DS 84 31 53 25.5

18 24.5-
25.0 DS 65.9

19 26.0-
26.5 DS 64 25 39

21 29.5-
30.0 DS 24.7 2.73 87.4

Non plastic

Non plastic

Non plastic

*  Remolded Samples
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             SUMMARY OF TEST RESULTS
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Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 12 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

12 1 0.5-
1.0 DS 96.1

2 1.5-
2.0 US 27.9 14.4 2.72 77 36 3° 0.828 110 0.28 0.037 24 1.38 5.12 0.43 2.27 7.8

3 3.0-
3.5 DS 60 28 32

4 4.5-
5.0 DS 21.8 0.23 1.72 0.10 1.31 8.0

5 6.0-
6.5 DS 19.8 15.8 0 27°* 29.4

7 9.0-
9.5 DS 2.66 21.9

8 10.5-
11.0 DS 38 19 19 37.2

9 12.0-
12.5 DS 65 24 41 26.5

10 13.5-
14.0 DS 54.1

11 15.0-
15.5 DS 2.68 39.6

13 18.0-
18.5 DS 39 21 18 25.1

14 19.5-
20.0 DS

15 21.0-
21.5 DS 20.7 16.4 0 38.5°* 26.6

16 22.5-
23.0 DS 85 29 56

18 25.5-
26.0 DS 2.74 56.8

19 27.0-
27.5 DS 79 31 48

21 30.0-
30.5 DS 24.3 62.3

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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%
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Site Samawa Combined Cycle P.P 13 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

13 1 0.5-
1.0 DS 53 22 31 0.45 3.72 0.14 1.72 8.0

2 1.5-
2.0 US 26.8 14.8 2.70 81 0.782 100 0.27 0.026 10 68.3

3 3.0-
3.5 DS 58 25 33

4 4.0-
4.5 US 26.2 15.1 2.71 53 3.5° 0.721 130 0.25 0.034

5 4.5-
5.0 DS 75.1 0.99 4.16 0.31 2.57 7.9

6 6.0-
6.5 DS 60 24 36

7 7.5-
8.0 DS 23.4 16.2

8 9.0-
9.5 DS

9 10.5-
11.0 DS 19.4 16.0 0 41°*

10 12.0-
12.5 DS 2.65 8.7

11 14.0-
14.5 DS 17.9

13 18.0-
18.5 DS 20.5

14 20.0-
20.5 DS 2.67 28.5

15 22.5-
23.0 DS 69 27 42

16 25.0-
25.5 DS 24.9 62.0

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 14 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

14 1 0.5-
1.0 DS 95.7

2 1.5-
2.0 DS 46 20 26 0.44 3.04 0.14 3.81 8.0

3 2.0-
2.5 US 28.5 14.1 2.70 42 3° 0.844 120 0.19 0.032 12

4 3.0-
3.5 DS 48 21 27 97.0

5 4.0-
4.5 US 27.7 14.6 2.72 97 0.779 135 0.25 0.042 0.58 2.52 0.16 1.33 8.0

7 6.0-
6.5 DS 94.8

8 7.5-
8.0 DS

9 9.0-
9.5 DS 15.9

10 10.5-
11.0 DS 21.1 16.7 0 37.5°*

11 12.0-
12.5 DS 2.66 21.6

12 13.5-
14.0 DS 73 29 44 79.1

14 16.5-
17.0 DS 26.0 57.4

15 18.0-
18.5 DS 2.73 87.9

16 19.5-
20.0 DS 76 31 45

17 21.0-
21.5 DS 24.6 76.6

19 24.0-
24.5 DS 56 25 31

20 25.5-
26.0 DS 25.1 68.3

21 27.0-
27.5 DS 2.69 34.8

22 28.5-
29.0 DS 69 30 39

23 30.0-
30.5 DS 23.8 65.9

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 15 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

15 1 0.5-
1.0 DS 55 23 32

2 1.5-
2.0 US 29.9 14.0 2.72 47 0.852 125 0.31 0.061 13 97.4

3 3.0-
3.5 DS 60 24 36 0.94 3.87 0.30 2.98 7.9

4 4.0-
4.5 US 27.8 14.4 2.71 38 4° 0.797 135 0.26 0.047

5 4.5-
5.0 DS 64 26 38 73.1

6 6.0-
6.5 DS 37.7 0.27 1.62 0.11 1.18 8.0

7 7.5-
8.0 DS 41 22 19 2.67

8 9.0-
9.5 DS 20.9 15.9 0 34°* 16.9

9 10.5-
11.0 DS

10 12.0-
12.5 DS 39 17 22

11 13.5-
14.0 DS 23.8 58.2

12 15.0-
15.5 DS 2.66 15.2

13 17.0-
17.5 DS 54.9

14 19.0-
19.5 DS 84 29 55 25.7

15 21.0-
21.5 DS 48.3

16 23.0-
23.5 DS 43 20 23 2.70

17 25.0-
25.5 DS 64 29 35

19 29.5-
30.0 DS 23.5 74.6

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 16 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

16 1 0.5-
1.0 DS 51 22 29

2 1.5-
2.0 US 28.6 14.3 2.70 61 29 0° 0.838 125 0.30 0.043 39

3 3.0-
3.5 DS 95.7 0.63 3.36 0.28 4.46 7.9

4 4.5-
5.0 DS 40 19 21

5 6.0-
6.5 DS 2.68 46.8 0.14 1.12 0.08 0.56 8.1

6 7.5-
8.0 DS 22.5 15.7 0 36.5°* 25.2

7 9.0-
9.5 DS

8 10.5-
11.0 DS 19.9

9 12.0-
12.5 DS 2.66 23.3

10 14.0-
14.5 DS 47 25 22

12 18.0-
18.5 DS 25.1 61.3

13 20.0-
20.5 DS 22.7

14 22.0-
22.5 DS 78 32 46 2.73 93.9

15 24.0-
24.5 DS 26.0 88.7

16 26.0-
26.5 DS 67 28 39

18 23.0-
23.5 DS 24.2 57.4

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 17 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

17 1 0.75-
1.25 DS 61 25 36

2 1.5-
2.0 US 27.5 14.2 2.72 75 0.845 120 0.25 0.048 13

3 2.0-
2.5 DS 94.3 1.02 3.92 0.31 3.44 7.9

4 3.5-
4.0 DS 65 24 41

5 4.5-
5.0 US 26.1 14.9 2.71 59 4° 0.763 140 0.23 0.044 87.7

6 5.0-
5.5 DS 25.9 0.17 1.36 0.09 0.68 8.1

7 8.0-
8.5 DS 22.7 2.67 23.4

9 9.5-
10.0 DS 42 19 23 43.5

10 11.0-
11.5 DS 59 25 34 67.2

11 12.5-
13.0 DS 21.3 16.4 6 29.5°* 41.9

12 14.0-
14.5 DS 39 20 19

13 15.5-
16.0 DS 60.3

15 19.5-
20.0 DS 82 31 51 25.2 2.72

16 22.0-
22.5 DS 85 29 56

17 27.0-
27.5 DS 24.7 94.8

18 30.0-
30.5 DS 71 28 43 69.7

20 33.0-
33.5 DS 2.66 21.7

21 36.0-
36.5 DS 25.6 78.8

22 39.5-
40.0 DS 68 29 39

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 18 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

18 1 0.5-
1.0 DS 56 25 31

2 1.5-
2.0 DS 97.1

3 2.0-
2.5 US 28.1 15.2 2.71 89 42 4° 0.818 125 0.28 0.054 25 0.18 1.28 0.08 0.75 8.1

4 3.5-
4.0 DS

6 6.5-
7.0 DS 23.6 0.21 1.32 0.10 0.73 8.0

7 8.0-
8.5 DS 20.5 32.9

8 9.5-
10.0 DS 39 21 18

9 11.0-
11.5 DS 18.6 16.2 0 39°*

10 12.5-
13.0 DS 2.66 15.1

11 14.0-
14.5 DS 80 34 46

13 18.0-
18.5 DS 23.7 52.7

14 20.0-
20.5 DS 87 36 51 2.73

15 22.0-
22.5 DS 25.0 86.4

16 24.0-
24.5 DS 76 31 45

17 26.0-
26.5 DS 69.2

18 28.0-
28.5 DS 70 28 42 2.74

19 30.0-
30.5 DS 24.6 91.3

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
18   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
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Sample
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Site Samawa Combined Cycle P.P 19 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

19 1 0.5-
1.0 DS 58 25 33 0.76 4.52 0.23 4.24 7.9

2 1.5-
2.0 DS 97.8

3 3.0-
3.5 US 61 24 37 29.4 14.1 2.71 68 0.856 135 0.34 0.061 24

4 4.5-
5.0 DS 43 22 21 48.0 0.43 3.61 0.14 4.08 8.0

5 6.0-
6.5 DS 20.7

6 7.5-
8.0 DS 22.8

7 9.0-
9.5 DS 2.66 18.2

8 10.5-
11.0 DS

10 14.0-
14.5 DS 16.9 16.3 0 41°* 10.6

11 16.5-
17.0 DS 2.72 56.4

12 18.0-
18.5 DS 74 31 43 23.9

13 20.0-
20.5 DS 40 22 18 45.1

14 22.5-
23.0 DS 88 34 54

16 27.5-
28.0 DS 24.3 82.4

17 30.0-
30.5 DS 71 31 40 2.73 89.3

Non plastic

Non plastic

* Remolded Samples

            Sheet
19   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS
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Site Samawa Combined Cycle P.P 20 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

20 1 0.75-
1.25 DS 42 21 21 48.7

2 1.5-
2.0 US 27.8 14.8 2.71 72 33 3° 0.794 120 0.23 0.042 11 97.2 2.21 8.41 0.43 3.93 7.7

3 3.0-
3.5 DS 54 26 28

4 4.5-
5.0 DS 15.8

5 6.0-
6.5 DS 2.67 0.18 1.24 0.07 0.66 8.0

6 7.5-
8.0 DS 22.8 15.5 0 27.5°* 16.3

7 9.0-
9.5 DS

8 10.5-
11.0 DS 18.6

9 12.0-
12.5 DS 20.5 16.4 0 36°* 15.7

11 15.0-
15.5 DS 2.66

12 16.5-
17.0 DS 24.1 75.8

13 18.0-
18.5 DS 73 29 44

14 19.5-
20.0 DS 63.5

16 23.0-
23.5 DS 69 30 39 24.6

17 25.0-
25.5 DS 2.72 67.0

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
20   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH
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Site Samawa Combined Cycle P.P 21 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

21 1 0.5-
1.0 DS 54 25 29 0.43 2.78 0.15 3.34 8.0

2 1.5-
2.0 US 26.8 14.8 2.72 91 0.776 100 0.23 0.058 9

3 3.0-
3.5 DS 98.1

4 4.5-
5.0 DS 0.34 2.09 0.11 2.81 8.1

5 6.0-
6.5 DS 21.5 16.9

6 7.5-
8.0 DS 2.65 10.4

8 10.5-
11.0 DS 19.6 16.2 0 36.5°* 6.7

9 12.0-
12.5 DS 16.1

10 13.5-
14.0 DS 52 22 30

11 15.0-
15.5 DS 23.7 74.8

12 16.5-
17.0 DS 66 27 39 2.72

13 18.0-
18.5 DS 54.3

14 20.0-
20.5 DS 20.5 16.4 0 39°* 34.9

15 22.0-
22.5 DS 93 36 57

16 24.0-
24.5 DS 2.71 62.6

17 26.0-
26.5 DS 84 32 52

19 30.0-
30.5 DS 22.9 77.8

Non plastic

Non plastic

Non plastic

Non plastic

* Remolded Samples

            Sheet
21   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
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Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
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OM
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Site Samawa Combined Cycle P.P 22 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

22 1 0.5-
1.0 DS 58 26 32 0.64 3.76 0.26 2.24 7.9

2 1.5-
2.0 US 29.4 14.4 2.72 48 2.5° 0.842 115 0.23 0.029 8 96.9

3 3.0-
3.5 DS 46 22 24

4 4.0-
4.5 US 25.7 15.3 2.69 126 0.753 130 0.17 0.026 63.7

5 4.5-
5.0 DS 41 19 22

6 6.0-
6.5 DS 40 21 19 45.6

7 7.5-
8.0 DS 2.66 0.18 1.76 0.09 0.93 8.1

8 9.0-
9.5 DS 21.6 25.8

9 10.5-
11.0 DS 37 18 19

10 12.0-
12.5 DS 39.8

11 13.5-
14.0 DS 19.8 16.2 0 38°* 21.5

12 15.0-
15.5 DS 2.65 16.7

13 16.5-
17.0 DS 53.2

14 18.0-
18.5 DS 73 26 47 24.4

15 19.5-
20.0 DS 33.8

16 21.0-
21.5 DS 76 31 45 2.73

18 25.0-
25.5 DS 22.9 72.4

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
22   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity
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No. 200

Chemical Test

B.H.
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Sample
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%
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Site Samawa Combined Cycle P.P 23 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

23 1 0.5-
1.0 DS 57 25 32

2 1.5-
2.0 US 28.2 15.0 2.72 86 38 2.5° 0.868 120 0.23 0.054 16 94.3 1.23 5.04 0.41 4.84 7.9

3 3.0-
3.5 DS 61 26 35

4 4.5-
5.0 DS 2.68 26.8 0.19 1.36 0.09 0.75 8.1

5 6.0-
6.5 DS 24.7

6 7.5-
8.0 DS 28.1

8 10.5-
11.0 DS 2.66 25.4

9 12.0-
12.5 DS 21.8 15.9 0 35°* 18.3

10 13.5-
14.0 DS

11 15.0-
15.5 DS 91.8

12 16.5-
17.0 DS 77 29 48 25.6

13 18.0-
18.5 DS 2.71 64.9

14 20.0-
20.5 DS 75 28 47 74.2

15 22.0-
22.5 DS 26.3 94.0

17 26.0-
26.5 DS 97 34 53

18 28.0-
28.5 DS 2.73 95.3

19 30.0-
30.5 DS 18.9 20.6

Non plastic

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
23   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
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Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH
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Site Samawa Combined Cycle P.P 24 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

24 1 0.5-
1.0 DS 97.9

2 1.5-
2.0 US 26.6 15.4 2.71 89 0.850 125 0.27 0.036 24 0.70 3.72 0.23 5.21 8.0

3 3.0-
3.5 DS 61 24 37

4 4.5-
5.0 DS 42 22 20 23.1 40.1 0.14 1.24 0.07 0.82 8.1

5 6.0-
6.5 DS 2.67 15.2

7 9.0-
9.5 DS 21.6 15.9 0 38°*

8 10.5-
11.0 DS 37 19 18 35.5

9 12.0-
12.5 DS 19.1

10 14.0-
14.5 DS 14.9 2.65 6.8

12 18.0-
18.5 DS 12.6

13 20.0-
20.5 DS 25.6

14 22.5-
23.0 DS 16.2 16.6 0 41°* 7.8

15 25.0-
25.5 DS 2.68 31.7

17 30.0-
30.5 DS 36 19 17 18.2 34.8

18 33.0-
33.5 DS 78 27 51

19 36.0-
36.5 DS 24.5 88.3

21 42.0-
42.5 DS 83 31 52

22 45.0-
45.5 DS 25.3 63.7

23 47.5-
48.0 DS 66 28 38 2.73

24 50.0-
50.5 DS 50 26 24 90.9

Non plastic

Non plastic

Non plastic

Non plastic

Non plastic

*Remolded Samples

            Sheet
24   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure
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Sieve
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%
Passing
No. 200

Chemical Test

B.H.
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  SO3
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Site Samawa Combined Cycle P.P 25 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

25 1 0.5-
1.0 DS 43 23 20 49.2

2 1.0-
1.5 US 29.8 14.8 2.71 27 0° 0.916 90 0.28 0.038 12

3 1.5-
2.0 DS 96.9 1.31 5.36 0.41 4.47 7.9

4 3.0-
3.5 DS 40 22 18

5 4.0-
4.5 US 26.2 15.4 2.70 104 0.796 125 0.22 0.029

6 4.5-
5.0 DS 38 21 17 33.3

7 6.0-
6.5 DS 0.18 1.12 0.07 0.94 8.1

9 9.0-
9.5 DS 20.8 15.9 0 34.5°* 16.4

10 10.5-
11.0 DS 2.66 12.3

12 13.5-
14.0 DS 5.8

13 15.0-
15.5 DS 41 22 19 21.3 37.8

14 17.0-
17.5 DS 2.71 52.1

15 19.0-
19.5 DS 63 27 36

16 21.0-
21.5 DS 84 28 56 25.8

18 25.0-
25.5 DS 2.72 59.4

19 27.0-
27.5 DS 20.2 35.8

20 29.5-
30.0 DS 41 20 21 48.5

PH

Non plastic

Non plastic

* Remolded Sample
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25   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity
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kPa

Sieve
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%
Passing
No. 200
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             SUMMARY OF TEST RESULTS
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Site Samawa Combined Cycle P.P 26 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

26 1 0.5-
1.0 DS 97.2

2 1.5-
2.0 US 45 20 25 28.8 15.1 2.71 91 42 3° 0.806 125 0.24 0.033 26

3 3.0-
3.5 DS 89.3 0.64 3.72 0.21 3.66 8.0

4 4.5-
5.0 DS 24.3 27.4

5 6.0-
6.5 DS

6 7.5-
8.0 DS 2.67 35.1

7 9.0-
9.5 DS 39 20 19 21.7 0.37 1.69 0.12 2.41 8.1

8 10.5-
11.0 DS 21.8

9 12.0-
12.5 DS 19.6 16.2 0 37.5°* 29.2

10 13.5-
14.0 DS 2.72 71.2

11 15.0-
15.5 DS 81 27 54

12 17.0-
17.5 DS 22.1 42.7

13 19.0-
19.5 DS 44 23 21 47.9

14 21.0-
21.5 DS 25.3 58.9

15 23.0-
23.5 DS 96 30 66 2.74

16 25.0-
25.5 DS 82 33 49

18 29.5-
30.0 DS 24.5 90.8

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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26   Date

Location of Specimen Index Properties Natural
Water
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Site Samawa Combined Cycle P.P 27 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

27 1 0.75-
1.25 DS 53 22 31 1.53 6.12 0.48 2.59 7.8

2 1.5-
2.0 US 27.8 15.3 2.72 90 0.866 120 0.26 0.035 22

3 3.0-
3.5 DS 55 23 32 93.8

4 4.5-
5.0 DS 23.8 37.1 0.27 1.28 0.11 0.82 8.0

5 6.0-
6.5 DS 40 19 21 2.67

6 7.5-
8.0 DS 20.4 16.0 0 33* 27.9

8 10.5-
11.0 DS 21.7

9 12.0-
12.5 DS 67 26 41 2.72 54.8

10 14.0-
14.5 DS 25.2 73.7

12 18.0-
18.5 DS 89 30 59

13 20.0-
20.5 DS 24.5 87.2

15 24.5-
25.0 DS 85 31 54 2.74 93.9

Non plastic

*Remolded Samples

            Sheet
27   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3
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Gravity
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Site Samawa Combined Cycle P.P 28 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

28 1 0.5-
1.0 DS 42 20 22 46.9

2 1.5-
2.0 US 56 23 33 32.8 13.9 2.71 52 24 0 1.063 95 0.34 0.045 27

3 3.0-
3.5 DS 72.8 0.33 2.36 0.12 2.36 8.0

4 4.5-
5.0 DS 20.2

5 6.0-
6.5 DS 24.2 2.67 27.6 0.34 3.03 0.12 2.85 8.0

6 7.5-
8.0 DS 36 19 17 38.2

7 9.0-
9.5 DS 22.1 15.7 0 34.5* 19.2

9 12.0-
12.5 DS 2.66 15.5

10 14.0-
14.5 DS 98 31 67 25.0 59.0

12 18.0-
18.5 DS 81.1

13 20.0-
20.5 DS 91 32 59 87.5

14 22.5-
23.0 DS 25.9 62.8

15 25.0-
25.5 DS 79 31 48 2.72 58.2

16 27.5-
28.0 DS 23.8 51.9

17 30.0-
30.5 DS 73 29 44 55.6

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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28   Date

Location of Specimen Index Properties Natural
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Site Samawa Combined Cycle P.P 29 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

29 1 0.5-
1.0 DS 89.4

2 1.5-
2.0 US 62 24 38 34.3 13.4 2.71 27 0 0.991 115 0.33 0.058 18 0.95 3.96 0.34 2.93 7.9

3 3.0-
3.5 DS 94.8

4 4.5-
5.0 DS 41 22 19 33.6

5 6.0-
6.5 DS 22.9 2.66 17.1 0.17 1.32 0.08 0.89 8.1

7 9.0-
9.5 DS

8 10.5-
11.0 DS 37 20 17 20.4

9 12.0-
12.5 DS 2.67 36.6

10 14.0-
14.5 DS 19.4 0 38* 28.0

11 16.0-
16.5 DS 84 32 52 61.7

12 18.0-
18.5 DS 2.73 56.3

13 20.0-
20.5 DS 88 33 55 24.6

14 22.5-
23.0 DS 86.6

15 25.0-
25.5 DS 78 31 47 24.2

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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29   Date

Location of Specimen Index Properties Natural
Water

Content
%
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Density
KN/m3

Specific
Gravity
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Site Samawa Combined Cycle P.P 30 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

30 1 0.5-
1.0 DS 88.7

2 1.0-
1.5 US 54 23 31 34.1 15.0 2.71 49 25 0 1.014 120 0.30 0.031 13

3 1.5-
2.0 DS 98.1

4 3.0-
3.5 DS 52 23 29 0.34 2.41 0.11 2.15 8.0

5 4.5-
5.0 DS 23.6 15.9

6 6.0-
6.5 DS 2.67 0.17 1.32 0.09 0.72 8.1

7 7.5-
8.0 DS 5.6

8 9.0-
9.5 DS 20.4 16.9

9 10.5-
11.0 DS

11 13.5-
14.0 DS 19.3 16.8 0 39*

12 15.0-
15.5 DS 2.66 18.8

13 17.0-
17.5 DS 23.7

14 19.0-
19.5 DS 38 19 19 20.1 34.2

15 21.0-
21.5 DS 2.72 58.8

17 25.0-
25.5 DS 71 29 42 25.2

Non plastic

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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Site Samawa Combined Cycle P.P 31 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

31 1 0.5-
1.0 DS 42 19 23 2.68 39.8

2 1.5-
2.0 US 28.0 14.1 0 18

3 3.0-
3.5 DS 58 24 34 90.7 0.78 2.48 0.22 4.26 7.9

4 4.5-
5.0 DS 2.67 16.7

6 7.5-
8.0 DS 21.6 15.9 0.21 1.12 0.10 0.79 8.0

7 9.0-
9.5 DS 11.6

8 10.5-
11.0 DS 2.65

9 12.0-
12.5 DS 19.4 16.3 0 40.5* 19.4

11 16.0-
16.5 DS 22.1

12 18.0-
18.5 DS 24.6 59.7

14 22.5-
23.0 DS 90 26 61 2.72 76.2

15 25.0-
25.5 DS 82 32 50 25.3 56.3

16 27.5-
28.0 DS 60 27 33

17 30.0-
30.5 DS 23.7 64.6

Non plastic

Non plastic

Non plastic

* Remolded Samples
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Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH
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Site Samawa Combined Cycle P.P 32 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

32 1 0.5-
1.0 DS 52 23 29 0.73 2.48 0.26 2.57 7.9

2 1.5-
2.0 DS 91.7

3 2.0-
2.5 US 61 26 35 33.4 13.0 2.71 43 29 0 0.906 130 0.29 0.053 21

4 3.0-
3.5 DS 98.0

5 4.5-
5.0 DS 44 22 22 42.9 0.12 0.72 0.06 0.46 8.1

6 6.0-
6.5 DS 22.7 2.67 16.4

8 9.0-
9.5 DS

9 10.5-
11.0 DS 37 19 18

10 12.0-
12.5 DS 21.5 16.2 8 30* 38.7

11 14.0-
14.5 DS 2.66 15.2

12 16.0-
16.5 DS

13 18.0-
18.5 DS 76 29 47 78.3

14 20.0-
20.5 DS 24.2 57.2

16 25.0-
25.5 DS 89 31 58

17 27.5-
28.0 DS 23.6 95.8

18 30.0-
30.5 DS 72 31 41 2.71

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
32   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial compression
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 33 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

33 1 0.5-
1.0 DS 87.4

2 1.0-
1.5 US 50 22 28 29.3 14.1 2.72 33 3 0.882 95 0.36 0.066 14

3 1.5-
2.0 DS 97.7 1.07 3.52 0.32 3.04 7.8

4 3.0-
3.5 DS 54 23 31 30.6

5 4.5-
5.0 DS 2.66 18.7

7 7.5-
8.0 DS 23.8 29.1 0.17 0.96 0.09 1.05 8.0

8 9.0-
9.5 DS 7.7

9 10.5-
11.0 DS 20.5 16.4 0 32.5* 15.4

10 12.0-
12.5 DS 16.8

11 13.5-
14.0 DS 24.9 79.2

13 17.0-
17.5 DS 89 26 63 53.4

14 19.0-
19.5 DS 42 23 19 46.2

15 21.0-
21.5 DS 25.5 95.8

17 25.0-
25.5 DS 64 29 35 2.73

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples

            Sheet
33   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial compression
  SO3

%
  TSS

%
Cl
%

OM
% PH
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ENGINEERING TESTS LABORATORY
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Site Samawa Combined Cycle P.P 34 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

34 1 0.75-
1.25 DS 96.2

2 1.5-
2.0 US 32.3 14.0 2.72 62 1.092 115 0.24 0.042 37 1.79 4.76 0.46 1.68 7.8

3 3.0-
3.5 DS 67 24 43

4 4.5-
5.0 DS 2.66 16.4

6 7.5-
8.0 DS 22.9 15.8 0 30.5* 18.3 0.18 0.96 0.11 0.79 8.0

7 9.0-
9.5 DS

9 12.0-
12.5 DS 20.6 16.3 0 35* 15.7

11 15.0-
15.5 DS 2.67 22.4

12 17.0-
17.5 DS 37 18 19 21.3 39.1

13 19.0-
19.5 DS 65 29 36

15 23.0-
23.5 DS 24.7 54.6

16 25.0-
25.5 DS 57 23 34

17 28.0-
28.5 DS 25.8 75.3

18 31.0-
31.5 DS 2.73 91.8

19 34.0-
34.5 DS 83 32 51

20 37.0-
37.5 DS 25.0 93.1

21 40.0-
40.5 DS 79 31 48

Non plastic

Non plastic

* Remolded Samples

            Sheet
34   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 35 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

35 1 0.5-
1.0 DS 46 20 26 0.37 1.64 0.14 1.28 7.9

2 1.5-
2.0 US 28.5 14.1 2.69 8 14.5° 0.838 95 0.14 0.021 0 41.9

3 3.0-
3.5 DS 54 23 31 92.3

4 4.0-
4.5 US 29.8 13.9 2.72 68 0.864 120 0.29 0.052 14

5 4.5-
5.0 DS 58 26 32 0.41 1.04 0.13 6.56 8.0

6 6.0-
6.5 DS 15.8

8 9.0-
9.5 DS 21.9 14.7 0 31°* 18.2

9 10.5-
11.0 DS 2.67

10 12.0-
12.5 DS 22.8 35.3

11 14.0-
14.5 DS 67 26 41

12 16.0-
16.5 DS 25.5 61.8

13 18.0-
18.5 DS 75 28 47

14 20.0-
20.5 DS 2.71 58.5

15 22.5-
23.0 DS 24.2 71.1

16 25.0-
25.5 DS 86 33 53

17 27.5-
28.0 DS 79 31 48

18 30.0-
30.5 DS 22.9 59.4

Cl
%

OM
%Sample

Type
PH   LL

%
   PL

%
   PI
%

Unconfined
Compression

kPa

* Remolded Samples

Non plastic

            Sheet
35   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Direct Shear
  SO3

%
  TSS

%



             SUMMARY OF TEST RESULTS
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Site Samawa Combined Cycle P.P 36 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

36 1 0.5-
1.0 DS 51 22 29

2 1.5-
2.0 US 30.6 14.0 2.70 31 3.5° 0.844 115 0.27 0.045 14 80.1 0.74 2.84 0.21 2.33 7.9

3 3.0-
3.5 DS 55 23 32

4 4.5-
5.0 DS 2.66 15.2

5 6.0-
6.5 DS 23.2 0.18 0.76 0.08 0.62 8.1

6 7.5-
8.0 DS 10.9

7 9.0-
9.5 DS 44.8

9 12.0-
12.5 DS 41 22 19 2.68 45.3

10 14.0-
14.5 DS 20.3 16.4 0 37.5°* 25.0

11 16.0-
16.5 DS

12 18.0-
18.5 DS 2.44 79.5

14 22.5-
23.0 DS 76 29 47

15 25.0-
25.5 DS 93 36 57 2.74

17 30.0-
30.5 DS 23.5 90.3

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
PH  TSS

%
Cl
%

OM
%

Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Sample
No.

            Sheet
36   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Chemical Test

* Direct Shear on Remolded Samples

B.H.
No.

Non plastic

Non plastic

Non plastic

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 37 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

37 1 0.5-
1.0 DS 52 23 29 87.5

2 1.5-
2.0 DS 77.9

3 2.5-
3.0 US 29.4 14.1 2.69 54 0.902 115 0.22 0.034 8

4 3.0-
3.5 DS 47 21 26 0.15 0.96 0.07 1.81 8.1

5 4.5-
5.0 DS

6 6.0-
6.5 DS 21.6 19.7

7 7.5-
8.0 DS 2.66 0.17 0.95 0.08 0.63 8.0

8 9.0-
9.5 DS 20.8 19.3

10 12.0-
12.5 DS

11 13.5-
14.0 DS 18.4 16.7 0 41°* 11.3

13 16.5-
17.0 DS 2.65 9.6

14 18.0-
18.5 DS 81 30 51

15 19.5-
20.0 DS 23.4 75.4

16 21.0-
21.5 DS 2.72 71.7

17 23.0-
23.5 DS 85 32 53

18 25.0-
25.5 DS 24.7 91.8

20 30.0-
30.5 DS 77 29 48 89.3

  TSS
%

Cl
%

OM
% PH

  SO3

%

            Sheet
  Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

* Remolded Samples

Unconfined
Compression

kPa

Direct Shear

37

Non plastic

Non plastic

Non plastic

Non plastic



             SUMMARY OF TEST RESULTS
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Site Samawa Combined Cycle P.P 38 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

38 1 0.5-
1.0 DS 57 24 33

2 1.5-
2.0 US 29.9 13.9 2.72 29 2.5° 0.882 120 0.24 0.037 8 98.1 1.12 3.62 0.29 5.87 7.8

3 3.0-
3.5 DS 61 25 36

4 4.5-
5.0 DS 46 22 24

5 6.0-
6.5 DS 23.2 40.2 0.14 0.56 0.11 1.54 8.0

7 9.0-
9.5 DS 2.67 39.7

8 10.5-
11.0 DS 21.7 15.9 0 35°*

10 13.5-
14.0 DS 13.7

11 15.0-
15.5 DS 20.6 34.6

12 17.0-
17.5 DS 39 19 20

13 19.0-
20.0 DS 43 21 22 2.68 45.8

14 21.0-
21.5 DS 22.5 35.6

15 23.0-
23.5 DS 93 29 64

16 25.0-
25.5 DS 24.8 70.8

17 27.0-
27.5 DS 69 28 41 57.2

18 29.5-
30.0 DS 2.72 51.8

Chemical Test

B.H.
No.

            Sheet
38

PH
Triaxial Compression

  SO3

%
  TSS

%
Cl
%

OM
%Sample

Type
Depth

(m)
   LL
%

   PL
%

Unconfined
Compression

kPa

* Direct Shear on Remolded Samples

  Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
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kPa

Sieve
Analysis

%
Passing
No. 200

Non plastic

   PI
%

Sample
No.



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 39 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

39 1 0.5-
1.0 DS 53 22 31 90.2

2 1.0-
1.5 US 34.3 13.3 2.72 64 27 0° 1.058 115 0.36 0.072 11 1.09 3.61 0.28 2.38 7.9

3 1.5-
2.0 DS 94.8

4 3.0-
3.5 DS 58 23 35 27.9

5 4.5-
5.0 DS 0.39 1.72 0.15 0.97 8.0

6 6.0-
6.5 DS 23.4 14.5 0 28°* 17.8

7 7.5-
8.0 DS 40 21 19 2.67 37.2

8 9.0-
9.5 DS 31.9

9 10.5-
11.0 DS 19.7 15.8

11 13.5-
14.0 DS 2.66 15.7

12 15.0-
15.5 DS 31.1

13 17.0-
17.5 DS 76 31 45 24.1 55.6

14 19.0-
19.5 DS 43 19 24

15 21.0-
21.5 DS 38.8

16 23.0-
23.5 DS 94 31 63 25.7

17 25.0-
25.5 DS 2.73 68.6

PH  TSS
%

Cl
%Depth

(m)
   PL

%
   PI
%

OM
%

* Direct Shear on Remolded Samples

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%Sample
Type

   LL
%

            Sheet
39   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

Non plastic

Non plastic

Non plastic

B.H.
No.

Sample
No.
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ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 40 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

40 1 0.5-
1.0 DS 51 24 27

2 1.0-
1.5 US 29.4 13.7 2.72 59 0.884 110 0.29 0.047 21 91.8 0.89 2.39 0.26 3.09 7.9

3 1.5-
2.0 DS 50 22 28

4 3.0-
3.5 DS 27.8 88.6

5 4.5-
5.0 DS 23.8

7 7.5-
8.0 DS 2.66 18.5 0.16 0.88 0.07 0.95 8.1

8 9.0-
9.5 DS 37 20 17 21.2

9 10.5-
11.0 DS 34.5

10 12.0-
12.5 DS 2.66

12 15.0-
15.5 DS 20.4 16.5 0 36.5°* 29.0

13 17.0-
17.5 DS 75 27 48 96.9

14 19.0-
19.5 DS 84 26 58 25.6 75.1

15 21.0-
21.5 DS 38.2

16 23.0-
23.5 DS 2.72 52.8

17 25.0-
25.5 DS 80 29 51

18 27.5-
28.0 DS 25.7 95.0

19 30.0-
30.5 DS 73 27 46

Non plastic

Non plastic

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

            Sheet
40   Date

   PL
%

   PI
%

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

* Remolded Samples

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test
Unconfined

Compression
kPa

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%
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Site Samawa Combined Cycle P.P 41 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

41 1 0.5-
1.0 DS 50 22 28

2 1.5-
2.0 US 29.8 14.4 2.71 72 0.839 115 0.26 0.048 15 77.4 1.64 4.84 0.43 1.88 7.8

3 3.0-
3.5 DS 54 23 31

4 4.5-
5.0 DS 45 22 23 22.1 38.6 0.45 1.48 0.15 0.78 8.0

5 6.0-
6.5 DS 2.67 24.7

6 7.5-
8.0 DS 21.3

7 9.0-
9.5 DS 20.6 16.2 0 36.5°* 17.5

9 12.0-
12.5 DS 2.66 23.4

10 13.5-
14.0 DS

11 15.0-
15.5 DS 18.8 16.4

12 16.5-
17.0 DS 61 23 38

14 19.5-
20.0 DS 24.2 86.2

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

Non plastic

* Remolded Samples

Non plastic

Non plastic
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41   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
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Strength Tests Consolidation Test Swelling
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%
Passing
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Chemical Test
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%
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%
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Site Samawa Combined Cycle P.P 42 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

42 1 0.5-
1.0 DS 65 24 41

2 1.5-
2.0 US 29.8 14.9 2.72 75 31 0° 0.998 110 0.34 0.056 33 1.07 4.48 0.37 4.39 7.8

3 3.0-
3.5 DS 59 23 36 94.8

4 4.0-
4.5 US 28.2 14.6 2.72 9 17°* 0.870 130 0.13 0.021 47.6

5 4.5-
5.0 DS 44 20 24

6 6.0-
6.5 DS 21.6 36.3 0.16 1.04 0.08 1.55 8.0

7 7.5-
8.0 DS 23.2

9 10.5-
11.0 DS 2.66 18.1

10 12.0-
12.5 DS 19.8 16.3 0 38°* 16.9

11 13.5-
14.0 DS

12 15.0-
15.5 DS 24.2 56.2

14 18.0-
18.5 DS 94 32 62 2.73

15 19.5-
20.0 DS 17.5

            Sheet
42   Date

Chemical Test

PH

Location of Specimen Index Properties Natural
Water

Content
%
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%
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Sample
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   LL
%
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%
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%
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  SO3

%
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%
Cl
%
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%

Non plastic

Non plastic

Non plastic

* Remolded Samples
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Site Samawa Combined Cycle P.P 43 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

43 1 0.5-
1.0 DS 86.3 0.89 3.96 0.28 4.51 7.9

2 1.5-
2.0 US 50 23 27 30.2 14.1 2.72 66 1.078 95 0.28 0.040 19

3 3.0-
3.5 DS 91.7 0.54 3.52 0.23 3.72 7.9

4 4.5-
5.0 DS 24.1 21.6

5 6.0-
6.5 DS

6 7.5-
8.0 DS 21.7 24.2

7 9.0-
9.5 DS 2.66 16.8

8 10.5-
11.0 DS 20.5 15.9 0 36°*

9 12.0-
12.5 DS 19.6

10 13.5-
14.0 DS 97 34 63 25.6 76.0

12 16.5-
17.0 DS 2.73 71.9

13 18.0-
18.5 DS 81 29 52

14 19.5-
20.0 DS 24.8 86.8

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
OM
% PH

Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Cl
%

            Sheet
43   Date

Location of Specimen Index Properties Natural
Water

Content
%

Non plastic

Non plastic

Non plastic

* Remolded Samples

Dry
Density
KN/m3

Specific
Gravity

Strength Tests
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Site Samawa Combined Cycle P.P 44 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

44 1 0.5-
1.0 DS 86.1

2 1.0-
1.5 US 28.2 14.3 2.72 63 29 0° 0.834 100 0.26 0.048 24 1.09 2.68 0.31 2.66 7.8

3 1.5-
2.0 DS 52 21 31 89.6

4 3.0-
3.5 DS 56 23 33 0.21 2.12 0.11 4.92 8.0

5 4.0-
4.5 US 28.7 14.1 2.71 71 0.792 125 0.23 0.043

6 4.5-
5.0 DS 72.2

7 6.0-
6.5 DS 37 20 17

8 7.5-
8.0 DS 2.67 33.7

9 9.0-
9.5 DS 21.4 16.0 0 34.5°* 28.1

10 10.5-
11.0 DS

11 12.0-
12.5 DS 43 21 22 37.4

12 13.5-
14.0 DS 21.9 2.68 46.2

13 15.0-
15.5 DS 55.8

14 16.5-
17.0 DS 88 37 51 24.8

15 18.0-
18.5 DS 74 31 43 2.73 89.6

16 19.5-
20.0 DS 21.8 36.2

17 21.0-
21.5 DS 42 19 23

18 22.5-
23.0 DS 56.9

19 24.5-
25.0 DS 79 33 46 25.0 68.1

Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Non plastic

* Direct Shear on Remolded Samples

            Sheet
44   Date

Chemical Test

B.H.
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Sample
No.
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(m)

Sample
Type
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%
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%
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%
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%
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%
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% PH
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Site Samawa Combined Cycle P.P 45 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

45 1 0.5-
1.0 DS 66.7

2 1.0-
1.5 US 25.2 14.8 2.70 31 3.5° 0.876 110 0.24 0.039 12

3 1.5-
2.0 DS 55 22 33 1.67 5.46 0.43 3.72 7.8

4 3.0-
3.5 DS 82.6

5 4.0-
4.5 US 59 24 35 27.4 14.6 2.71 94 0.821 125 0.22 0.036

6 4.5-
5.0 DS 70.8 0.86 3.09 0.26 3.86 7.9

7 6.0-
6.5 DS 39 21 18 25.8 38.4

8 7.5-
8.0 DS 53 24 29 54.7

9 9.0-
9.5 DS 21.7 15.7 0 28°* 26.7

11 12.0-
12.5 DS

12 13.5-
14.0 DS 2.67 24.5

13 15.0-
15.5 DS 80 31 49 26.1 79.2

14 16.5-
17.0 DS 76 33 43 91.6

15 18.0-
18.5 DS 24.5 71.7

16 19.5-
20.0 DS 68 29 39

17 21.0-
21.5 DS 2.72 65.8

19 25.0-
25.5 DS 65 28 37 25.0 60.3

45

Non Plastic
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  Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
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Gravity
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%
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Chemical Test

B.H.
No.

Sample
No.
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Compression
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Triaxial Compression
  SO3

%
  TSS

%
Cl
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% PH

   * Direct Shear on Remolded Sample



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 46 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

46 1 0.5-
1.0 DS 53 22 31

2 1.0-
1.5 US 28.4 13.9 2.71 78 36 3° 0.808 115 0.24 0.044 24 97.1 1.85 4.52 0.53 4.37 7.7

3 1.5-
2.0 DS 98.2

4 3.0-
3.5 DS 64 23 41

5 4.0-
4.5 US 24.7 14.8 7 21°* 43.3

6 4.5-
5.0 DS 40 19 21 0.16 0.43 0.08 0.73 8.0

7 6.0-
6.5 DS 21.5 2.66 32.8

8 7.5-
8.0 DS 15.9

10 10.5-
11.0 DS 25.5

11 12.0-
12.5 DS 18.7 16.3 0 39°* 6.9

12 13.5-
14.0 DS 2.65 11.2

13 15.0-
15.5 DS 99 34 65 56.1

15 18.0-
18.5 DS 25.3 69.4

16 19.5-
20.0 DS 2.66 23.3

17 21.0-
21.5 DS 97 31 66 92.8

19 24.5-
25.0 DS 25.6 87.7
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46   Date
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* Direct Shear on Remolded Samples
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 47 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

47 1 0.5-
1.0 DS 94.3

2 1.0-
1.5 US 26.8 15.1 2.71 94 44 3.5° 0.772 115 0.16 0.033 9 1.92 6.61 0.63 4.76 7.7

3 1.5-
2.0 DS 58 23 35

4 3.0-
3.5 DS 21.4 18.2

5 4.5-
5.0 DS 0.16 0.88 0.10 1.54 8.0

6 6.0-
6.5 DS 2.65 16.4

8 9.0-
9.5 DS 20.1 15.8 0 36°* 21.8

9 10.5-
11.0 DS

10 12.0-
12.5 DS 18.7 19.7

12 15.0-
15.5 DS 2.66 17.9

13 16.5-
17.0 DS 42 21 21

14 18.0-
18.5 DS 19.6 36.6

15 19.5-
20.0 DS 91 33 58

17 22.5-
23.0 DS 23.8 2.71 57.5

18 24.5-
25.0 DS 46 21 25 39.8

Non plastic

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 48 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

48 1 0.5-
1.0 DS 54 22 32

2 1.0-
1.5 US 29.9 14.3 2.72 68 0.844 120 0.24 0.038 39

3 1.5-
2.0 DS 97.8 1.02 4.92 0.38 4.86 7.8

4 3.0-
3.5 DS 62 23 39

5 4.0-
4.5 US 28.3 14.7 2.70 39 4° 0.802 135 0.22 0.031 61.1

7 6.0-
6.5 DS 65.3 0.24 1.48 0.12 1.04 7.9

8 7.5-
8.0 DS

9 9.0-
9.5 DS 21.9 19.4

10 10.5-
11.0 DS 21.3

11 12.0-
12.5 DS 2.66 17.9

12 13.5-
14.0 DS 18.4 16.3 0 40.5°* 8.7

13 15.0-
15.5 DS 42 19 23 38.4

14 16.5-
17.0 DS 73 29 44 57.3

15 18.0-
18.5 DS 22.1 2.68 34.4

16 19.5-
20.0 DS 45 20 25 40.3

17 21.0-
21.5 DS 25.0 79.1

19 25.0-
25.5 DS 69 24 45 2.73

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 49 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

49 1 0.5-
1.0 DS 53 21 32

2 1.0-
1.5 US 34.1 14.9 2.72 58 31 0° 1.140 105 0.39 0.053 17 98.1

3 1.5-
2.0 DS 52 22 30 0.62 3.48 0.26 4.49 7.9

4 3.0-
3.5 DS 24.9 88.6

5 4.5-
5.0 DS 41 19 22 34.7

6 6.0-
6.5 DS 2.66 16.3 0.19 0.84 0.11 1.83 8.0

8 9.0-
9.5 DS 19.7 16.0 0 36°* 20.2

9 10.5-
11.0 DS

11 13.5-
14.0 DS 18.6 17.3

12 15.0-
15.5 DS 15.6

13 16.5-
17.0 DS 2.71 77.9

14 18.0-
18.5 DS 95 32 63 26.1

15 19.5-
20.0 DS 30.1

16 21.0-
21.5 DS 2.67 37.4

17 22.5-
23.0 DS 64 28 36 24.7 55.9

18 24.5-
25.0 DS 11.8

Non plastic

Non plastic

Non plastic

Non plastic

Non plastic

* Direct Shear on Remolded Samples
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 50 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

50 1 0.5-
1.0 DS 40 18 22 47.5

2 1.0-
1.5 US 54 25 29 22.5 15.1 2.72 69 0.864 110 0.27 0.053 23 2.22 7.21 0.76 2.93 7.7

3 1.5-
2.0 DS 95.8

4 3.0-
3.5 DS 59 26 33

5 4.0-
4.5 US 29.1 13.7 2.71 42 2.5° 1.034 130 0.36 0.064

6 4.5-
5.0 DS 62 27 35 81.6 0.48 4.52 0.26 5.54 7.8

7 6.0-
6.5 DS 22.2

9 9.0-
9.5 DS 23.6 14.9 0 28°*

10 10.5-
11.0 DS 68 30 38 62.7

11 12.0-
12.5 DS 2.67 30.1

13 15.0-
15.5 DS 19.3 28.4

14 16.5-
17.0 DS 90.4

16 19.5-
20.0 DS 83 31 52 25.1

50

Non Plastic

Non Plastic
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   * Direct Shear on Remolded Sample



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 51 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

51 1 0.5-
1.0 DS 58 25 33

2 1.0-
1.5 US 28.2 14.8 2.71 91 41 3° 0.864 115 0.21 0.037 16 94.9 0.43 2.98 0.16 3.32 7.9

3 1.5-
2.0 DS 92.6

4 3.0-
3.5 DS 65 27 38 27.3

5 4.5-
5.0 DS 38 21 17 32.8 0.14 1.22 0.07 0.93 8.1

6 6.0-
6.5 DS 2.66 17.3

7 7.5-
8.0 DS 20.6 15.9 0 34.5°*

8 9.0-
9.5 DS 16.4

9 10.5-
11.0 DS 50 21 29

10 12.0-
12.5 DS 24.7 82.9

11 13.5-
14.0 DS 74 26 48

12 15.0-
15.5 DS 2.73 96.0

13 16.5-
17.0 DS 25.2 55.9

15 19.5-
20.0 DS 79 29 50 70.1

Non Plastic

Non Plastic

Strength Tests Consolidation Test

* Direct Shear on Remolded Samples

Specific
Gravity

51   Date
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 52 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

52 1 0.5-
1.0 DS 88.3

2 1.0-
1.5 US 55 22 33 26.6 15.6 2.72 96 44 2.5° 0.781 120 0.26 0.036 18

3 1.5-
2.0 DS 96.7 1.76 6.04 0.54 3.35 7.8

4 3.0-
3.5 DS 59 23 36 27.2

5 4.5-
5.0 DS 2.67 26.8

7 7.5-
8.0 DS 19.6 22.7 0.49 2.78 0.19 2.08 8.0

8 9.0-
9.5 DS 35 19 16 33.4

9 10.5-
11.0 DS 18.3 16.4 0 36°* 27.9

10 12.0-
12.5 DS 13.8

11 13.5-
14.0 DS 24.4 54.4

13 16.5-
17.0 DS 94 33 61 2.73 76.3

14 18.0-
18.5 DS 25.6 57.8

15 19.5-
20.0 DS 87 31 56

17 23.0-
23.5 DS 88.5

18 25.0-
25.5 DS 18.9 2.67 31.5

   PI
%

Unconfined
Compression

kPa

Triaxial Compression

            Sheet
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%

Dry
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* Direct Shear on Remolded Samples



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 53 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

53 1 0.5-
1.0 DS 36.8

2 1.5-
2.0 US 39 21 18 26.0 14.2 11 14°

3 3.0-
3.5 DS 72.9 0.45 2.16 0.19 3.72 7.9

4 4.0-
4.5 US 52 23 29 29.6 14.3 2.71 63 0.855 120 0.27 0.043 23

5 4.5-
5.0 DS 41 19 22 0.37 1.89 0.14 2.45 8.0

6 6.0-
6.5 DS 21.8 34.2

7 7.5-
8.0 DS 2.67 23.5

9 10.5-
11.0 DS

10 12.0-
12.5 DS 38 20 18 19.6 44.2

11 13.5-
14.0 DS 59 25 34 54.1

12 15.0-
15.5 DS 20.7 15.7 0 28°* 28.1

13 16.5-
17.0 DS 2.66 30.2

14 18.0-
18.5 DS 76 30 46

16 21.0-
21.5 DS 24.9 68.7

17 23.0-
23.5 DS 86 32 54 87.5

18 25.0-
25.5 DS 40 18 22 2.68 42.6

19 27.0-
27.5 DS 23.8 74.4

20 30.0-
30.5 DS 72 27 45

*  Remolded Samples

B.H.
No.

Sample
No.
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Sample
Type
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 54 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

54 1 0.5-
1.0 DS 56 24 32 2.44 11.50 0.78 3.38 7.7

2 1.5-
2.0 US 28.3 14.7 2.72 82 32 3° 0.872 100 0.32 0.061 20 1.63 4.88 0.43 3.14 7.8

3 3.0-
3.5 DS 97.8

4 4.5-
5.0 DS 38 19 19 20.5 34.7

5 6.0-
6.5 DS 20.8

7 9.0-
9.5 DS 21.1 15.6 0 33.5°* 22.3

8 10.5-
11.0 DS 18.1

9 12.0-
12.5 DS 2.71 61.2

10 13.5-
14.0 DS 71 28 43 24.5 68.8

11 15.0-
15.5 DS 15.3

12 16.5-
17.0 DS 2.66 28.5

13 18.0-
18.5 DS 43 22 21 20.7 40.2

14 19.5-
20.0 DS 79 32 47 2.74

16 23.0-
23.5 DS 23.9 79.8

17 25.0-
25.5 DS 83 33 50 62.4

19 29.5-
20.0 DS 24.4 69.3

Triaxial Compression

            Sheet
54   Date
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 55 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

55 1 0.5-
1.0 DS 57 23 34

2 1.5-
2.0 US 27.3 15.0 2.72 65 0.848 110 0.34 0.059 28 97.1 0.79 3.64 0.27 3.17 7.8

3 3.0-
3.5 DS 54 21 33

4 4.0-
4.5 US 29.8 14.5 2.72 29 0° 0.832 125 0.29 0.047 94.2 0.71 2.72 0.22 3.76 7.9

6 6.0-
6.5 DS 36 19 17 66.8

7 7.5-
8.0 DS

8 9.0-
9.5 DS 22.4 15.6 0 28°* 25.9

9 10.5-
11.0 DS 21.7

11 13.5-
14.0 DS 2.67 25.2

12 15.0-
15.5 DS 51 22 29 25.1 63.6

13 16.5-
17.0 DS 42 19 23 45.8

14 18.0-
18.5 DS 26.3 80.1

16 21.0-
21.5 DS 92 34 58 74.6

18 24.0-
24.5 DS 86 29 57

19 25.5-
26.0 DS 25.7 96

20 27.0-
27.5 DS 78 29 49 79.4

22 30.0-
30.5 DS 2.72 71.7

23 33.0-
33.5 DS 26.0 89.4

25 39.0-
39.5 DS 98 35 63

26 42.0-
42.5 DS 2.73 92.3

27 45.0-
45.0 DS 25.4 98.0

29 50.0-
50.5 DS 88 31 57 95.4

   LL
%

   PL
%

Depth
(m)

Sample
Type
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%
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Compression

kPa

Triaxial Compression
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%
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Cl
%
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% PH

* Direct Shear on Remolded Samples

            Sheet
55   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Non Plastic

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 56 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

56 1 0.5-
1.0 DS 56 23 33

2 1.0-
1.5 US 29.8 15.0 2.72 71 0.962 105 0.27 0.045 18 1.31 5.08 0.42 2.78 7.8

3 1.5-
2.0 DS 98.2

4 3.0-
3.5 DS 54 22 31

5 4.0-
4.5 US 24.1 15.2 7 19° 39.2 0.88 3.21 0.28 2.94 7.9

7 6.0-
6.5 DS 44 21 23 42.3

8 7.5-
8.0 DS 2.67

9 9.0-
9.5 DS 20.4 15.8 0 27°* 26.5

10 10.5-
11.0 DS 37 19 18 34.2

11 12.0-
12.5 DS 54.3

12 13.5-
14.0 DS 80 29 51 24.6 70.8

13 15.0-
15.5 DS 77 28 49

14 16.5-
17.0 DS 2.72 73.6

15 18.0-
18.5 DS 25.7 90.4

16 19.5-
20.0 DS 93 31 62

17 21.0-
21.5 DS 85 32 53

18 22.5-
23.0 DS 24.8 70.6

19 24.0-
24.5 DS 76 27 49

21 27.0-
27.5 DS 2.74 93.1

22 28.5-
29.0 DS 69 26 43

23 30.0-
30.5 DS 24.1 80.2

  TSS
%

Cl
%

OM
% PH

*  Remolded Samples
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 57 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

57 1 0.5-
1.0 DS 43 22 21 46.2

2 1.0-
1.5 US 28.9 15.4 2.71 34 3.5° 0.944 110 0.31 0.033 25

3 1.5-
2.0 DS 96.8

4 3.0-
3.5 DS 55 23 32 0.81 3.68 0.31 5.74 7.8

5 4.0-
4.5 US 29.7 14.8 2.72 121 0.826 125 0.28 0.041

6 4.5-
5.0 DS 59 25 34 95.3

7 6.0-
6.5 DS 21.9 36.6

8 7.5-
8.0 DS 39 18 21 2.67 0.62 1.76 0.22 0.98 7.9

9 9.0-
9.5 DS 18.4 16.9

11 12.0-
12.5 DS

12 13.5-
14.0 DS 64 27 37 79.3

13 15.0-
15.5 DS 18.7 16.6 0 39°* 18.1

14 16.5-
17.0 DS 2.66 22.5

15 18.0-
18.5 DS 74 29 45 68.2

16 20.0-
20.5 DS 19.4 15.8

17 21.5-
22.0 DS 90 36 54

20 26.0-
26.5 DS 24.8 77.2

21 27.5-
28.0 DS 2.73 94.1

22 29.5-
30.0 DS 79 30 49
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Non Plastic
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Non Plastic
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ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 58 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

58 1 0.5-
1.0 DS 52 23 29

2 1.0-
1.5 US 30.6 14.6 2.71 57 0.798 95 0.24 0.029 23 97.6

3 1.5-
2.0 DS 56 24 32 0.36 1.58 0.14 3.96 7.9

4 3.0-
3.5 DS 94.9

5 4.0-
4.5 US 26.4 15.3 2.72 61 4° 0.707 115 0.23 0.042

6 4.5-
5.0 DS 63 22 41

7 6.0-
6.5 DS 44 21 23 44.2 0.21 0.68 0.09 0.64 8.0

8 7.5-
8.0 DS 20.9 21.3

10 10.5-
11.0 DS 2.66 17.2

11 12.0-
12.5 DS 21.1 16.5 0 38.5°* 23.1

12 13.5-
14.0 DS 59.5

13 15.0-
15.5 DS 78 29 49

14 16.5-
17.0 DS 25.4 92.7

15 18.0-
18.5 DS 93 27 66 2.73

16 19.5-
20.0 DS 24.2 58.1

17 21.0-
21.5 DS 82 34 48

18 23.0-
23.5 DS 20.6 37.8

19 25.0-
25.5 DS 41 22 19 2.68

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

* Direct Shear on Remolded Samples

            Sheet
58   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

Non Plastic

Non Plastic

   PI
%



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 59 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

59 1 0.5-
1.0 DS 86.8

2 1.5-
2.0 US 54 22 32 31.4 14.7 2.72 77 33 2.5° 0.894 110 0.28 0.049 24

3 3.0-
3.5 DS 94.9 1.91 4.92 0.58 2.19 7.8

4 4.5-
5.0 DS 23.2 16.8

5 6.0-
6.5 DS 0.22 1.04 0.10 0.67 8.0

6 7.5-
8.0 DS 2.66 25.6

7 9.0-
9.5 DS 36 19 17 21.3

8 10.5-
11.0 DS 36.7

9 12.0-
12.5 DS

10 13.5-
14.0 DS 19.4 16.3 0 37°* 25.5

11 15.0-
15.5 DS 78 28 50 2.72

12 16.5-
17.0 DS 24.1 81.6

13 18.0-
18.5 DS 91 32 59

14 20.0-
20.5 DS 25.2 73

15 22.5-
23.0 DS 40 21 19

16 25.0-
25.5 DS 2.68 42.8

17 27.5-
28.0 DS 24.7 91.1

18 30.0-
30.5 DS 76 28 48

* Direct Shear on Remolded Samples

            Sheet
59   Date

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa
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  SO3

%
  TSS

%
Cl
%
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% PH

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
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Specific
Gravity

Strength Tests Consolidation Test Swelling
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kPa

Sieve
Analysis

%
Passing
No. 200

Non Plastic

Non Plastic

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 60 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

60 1 0.5-
1.0 DS 32.7

2 1.5-
2.0 US 37 18 19 28.2 14.3 0 17° 0.21 1.28 0.11 1.76 8.0

3 3.0-
3.5 DS 98.2

4 4.0-
4.5 US 28.7 14.7 2.72 54 0.921 110 0.33 0.056 18

5 4.5-
5.0 DS 0.43 2.33 0.13 2.75 7.9

6 6.0-
6.5 DS 22.1 24.9

7 7.5-
8.0 DS 42 19 23 37.6

8 9.0-
9.5 DS 2.67 28.7

10 12.0-
12.5 DS 20.3 15.6 0 34°* 15.9

11 14.0-
14.5 DS 39 20 19 36.1

12 16.0-
16.5 DS 75 27 48 25.1 67.8

13 18.0-
18.5 DS 91 28 63

14 20.0-
20.5 DS 24.7 90.2

15 22.5-
23.0 DS 45 21 24 2.69 49.8

16 25.0-
25.5 DS 59 25 34 80.3

17 27.5-
28.0 25.4 88.7

18 30.0-
30.5 70 26 44 2.72

            Sheet
60   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
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Specific
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Strength Tests Consolidation Test Swelling
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%
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Chemical Test

B.H.
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Sample
Type
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Direct Shear
  SO3
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% PH

Non Plastic

Non Plastic

*  Remolded Samples



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 61 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

61 1 0.5-
1.0 DS 90.4

2 1.5-
2.0 US 43 22 21 26.8 14.8 2.70 83 0.751 110 0.21 0.031 31

3 3.0-
3.5 DS 97.1 0.82 2.88 0.26 3.11 7.9

4 4.0-
4.5 US 56 22 34 27.6 15.2 2.71 42 4.5° 0.793 125 0.25 0.036

5 4.5-
5.0 DS 66.8

6 6.0-
6.5 DS 42 20 22 23.5 2.67 0.19 1.08 0.10 0.77 8.1

7 7.5-
8.0 DS 37.1

8 9.0-
9.5 DS 20.3 15.5 0 26°* 28.2

9 10.5-
11.0 DS 2.67 35.8

10 12.0-
12.5 DS 38 18 20

11 14.0-
14.5 DS 25.60 78.6

12 16.0-
16.5 DS 77 29 48

13 18.0-
18.5 DS 44 20 24 2.68 47.1

14 20.0-
20.5 DS 81 28 53 24.7 70.9

Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests

            Sheet
61   Date

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

Location of Specimen Index Properties Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

* Direct Shear on Remolded Samples

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 62 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

62 1 0.5-
1.0 DS 54 23 31

2 1.5-
2.0 US 28.7 14.3 2.70 33 2° 0.903 110 0.26 0.039 19 72.8

3 3.0-
3.5 DS 65 26 39 91.6

4 4.0-
4.5 US 28.5 14.7 2.72 71 0.842 125 0.28 0.044 0.14 0.96 0.08 0.78 8.1

5 4.5-
5.0 DS 45 21 24 44.4

6 6.0-
6.5 DS 39.2

7 7.5-
8.0 DS 23.2 0.21 1.32 0.11 1.09 8.0

9 10.5-
11.0 DS 2.66 22.8

10 12.0-
12.5 DS

11 13.5-
14.0 DS 21.8 15.8 0 33.5°* 25.7

12 15.0-
15.5 DS 79.1

13 16.5-
17.0 DS 83 31 52

14 18.0-
18.5 DS 88 32 56 25.5 71.2

16 21.0-
21.5 DS 2.72 54.2

17 23.0-
23.5 DS 24.3 65.7

18 25.0-
25.5 DS 71 28 43

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

            Sheet
  Date

* Direct Shear on Remolded Samples

62

Location of Specimen Index Properties Natural
Water

Content
%

Non Plastic

Non Plastic

   PL
%

   PI
%



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 63 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

63 1 0.5-
1.0 DS 53 22 31

2 1.0-
1.5 US 27.7 14.7 2.72 86 0.823 110 0.27 0.046 24 94.3

3 1.5-
2.0 DS 57 24 33

4 3.0-
3.5 DS 96.7 0.45 2.96 0.17 3.69 7.9

5 4.0-
4.5 US 29.4 14.0 2.71 31 3° 0.906 120 0.32 0.054

6 4.5-
5.0 DS 63 25 38

7 6.0-
6.5 DS 82.1

8 7.5-
8.0 DS 39 21 18 21.7 38.4 1.61 3.95 0.43 1.58 7.8

9 9.0-
9.5 DS 24.3

10 10.5-
11.0 DS 19.9 15.9 0 38°*

112 13.5-
14.0 DS 2.67 23.9

13 15.0-
15.5 DS 86 29 57

14 17.0-
17.5 DS 23.8 70.2

15 19.0-
19.5 DS 79 28 51

16 21.0-
21.5 DS 2.73 75.8

17 23.0-
23.5 DS 41 22 19 20.5 37.2

18 25.0-
25.5 DS 74 27 47 62.7

  SO3

%
  TSS

%
Cl
%

OM
% PH

* Direct Shear on Remolded Samples

            Sheet
63   Date
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%
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 64 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

64 1 0.5-
1.0 DS 34.2

2 1.5-
2.0 US 40 21 19 21.8 14.1 6 12° 0.11 0.88 0.06 1.92 8.1

3 3.0-
3.5 DS 94.7

4 4.0-
4.5 US 59 25 34 27.9 14.5 2.72 79 0.839 130 0.26 0.052 20

5 4.5-
5.0 DS 38 19 19 39.7

6 6.0-
6.5 DS 21.6 0.21 1.23 0.10 0.87 8.0

7 7.5-
8.0 DS 18.7 16.0 0 37.5°*

8 9.0-
9.5 DS 32.8

9 10.5-
11.0 DS 2.65 15.7

10 12.0-
12.5 DS 19.3

12 15.0-
15.5 DS 20.5

13 17.0-
17.5 DS 91 32 59

14 19.0-
19.5 DS 26.2 2.73 77.4

15 21.0-
21.5 DS 57.3

16 23.0-
23.5 DS 78 27 51 24.8

17 25.0-
25.5 DS 42 19 23 35.4

Specific
Gravity

*  Remolded Samples

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

Location of Specimen Index Properties Natural
Water
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%

Dry
Density
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            Sheet
64   Date

Non Plastic

Non Plastic

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 65 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

65 1 0.5-
1.0 DS 64.7

2 1.0-
1.5 US 29.8 14.1 2.71 61 0.876 105 0.27 0.042 29 0.45 3.96 0.18 2.87 7.9

3 1.5-
2.0 DS 55 24 31

4 3.0-
3.5 DS 96.8

5 4.0-
4.5 US 61 23 38 31.4 13.6 2.72 27 0° 0.961 115 0.34 0.059

6 4.5-
5.0 DS 65.3 0.38 4.24 0.14 5.07 8.0

7 6.0-
6.5 DS 41 20 21

8 7.5-
8.0 DS 2.65 8.2

10 10.5-
11.0 DS 10.6

11 12.0-
12.5 DS 18.8 16.3 0 40.5°*

12 13.5-
14.0 DS 2.66 21.4

13 15.0-
15.5 DS 97 34 63

14 17.0-
17.5 DS 25.4 94.2

15 19.0-
19.5 DS 82 29 53

16 21.0-
21.5 DS 2.72 68.2

17 23.0-
23.5 DS 43 19 24 21.3 39.8

18 25.0-
25.5 DS 64 28 36 56.2

  TSS
%

Cl
%

OM
% PH

* Direct Shear on Remolded Samples
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65   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 66 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

66 1 0.5-
1.0 DS 51 22 29 64.8

2 1.5-
2.0 US 32.4 14.0 2.70 52 1.066 115 0.34 0.046 21 89.6

3 3.0-
3.5 DS 43 19 24 0.33 2.92 0.13 2.59 7.9

4 4.0-
4.5 US 36 19 17 28.6 14.3 2.69 34 3° 0.859 125 0.24 0.031

5 4.5-
5.0 DS 91.5

6 6.0-
6.5 DS 33.1 0.17 0.89 0.08 0.67 8.1

7 7.5-
8.0 DS 54 22 32 26.2 76.8

8 9.0-
9.5 DS 2.67 39.5

9 10.5-
11.0 DS 18.4 16.2 0 37°* 16.9

10 12.0-
12.5 DS 75 26 49

11 14.0-
14.5 DS 24.7 75.4

12 16.0-
16.5 DS 87 31 56 79.1

13 18.0-
18.5 DS 99 38 61 2.73

15 22.5-
23.0 DS 24.3 68.9

16 25.0-
25.5 DS 80 28 52 90.2

* Direct Shear on Remolded Samples

            Sheet
66   Date

Location of Specimen Index Properties Natural
Water
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%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 67 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

67 1 0.5-
1.0 DS 51 24 27

2 1.0-
1.5 US 27.7 14.5 2.70 59 0.756 100 0.22 0.035 24

3 1.5-
2.0 DS 90.4 0.25 2.32 0.11 1.97 8.0

4 3.0-
3.5 DS 57 26 31

5 4.0-
4.5 US 30.3 13.6 2.72 39 2° 0.921 125 0.26 0.049

6 4.5-
5.0 DS 92.4 0.38 3.04 0.13 3.67 7.9

7 6.0-
6.5 DS 0 33.5°* 16.9

8 7.5-
8.0 DS 21.8 15.7 17.8

9 9.0-
9.5 DS

11 12.0-
12.5 DS 2.66 16.3

12 13.5-
14.0 DS 23.9 96.3

14 16.5-
17.0 DS 58 22 36

15 18.0-
18.5 DS 24.4 88.9

16 19.5-
20.0 DS 64 28 37

  Date

  TSS
%

Cl
%

Non Plastic

OM
% PH

Non Plastic

   * Direct Shear on Remolded Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 68 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

68 1 0.5-
1.0 DS 55 24 31 87.8 1.27 5.42 0.41 3.65 7.8

2 1.0-
1.5 US 27.5 14.6 2.71 62 0.938 115 0.33 0.052 14

3 1.5-
2.0 DS 94.1

4 3.0-
3.5 DS 60 27 33 24.8

5 4.5-
5.0 DS 2.66 20.3

6 6.0-
6.5 DS 0.19 1.48 0.10 0.88 8.0

7 7.5-
8.0 DS 20.6 15.2 0 27.5°* 18.3

9 10.5-
11.0 DS

10 12.0-
12.5 DS 18.9 17.2

12 15.0-
15.5 DS 27.3

13 16.5-
17.0 DS 73 29 44 74.1

14 18.0-
18.5 DS 89 35 54 24.8

15 19.5-
20.0 DS 2.74 91.3

  TSS
%

68

Cl
%

OM
% PH

Non Plastic

Non Plastic

Non Plastic

            Sheet
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%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 69 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

69 1 0.5-
1.0 DS 41 19 22 41.6 0.25 2.32 0.11 1.97 7.9

2 1.5-
2.0 US 29.3 13.9 2.72 55 0.917 115 0.30 0.053 28 92.3

3 3.0-
3.5 DS 66 27 39

4 4.5-
5.0 DS 27.6 0.38 3.04 0.14 3.67 7.9

5 6.0-
6.5 DS 21.4 15.3 0 18.5°*

6 7.5-
8.0 DS 2.66 16.2

7 9.0-
9.5 DS

8 10.5-
11.0 DS 15.9

10 14.0-
14.5 DS 19.4 16.7 0 32°* 17.6

11 16.0-
16.5 DS 80 28 52

12 18.0-
18.5 DS 2.73 94.8

13 20.0-
20.5 DS 86 31 55 24.6

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

*  Remolded Samples
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  Date
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Water
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%
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69

Non Plastic

Non Plastic

Non Plastic
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Site Samawa Combined Cycle P.P 70 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

70 1 0.5-
1.0 DS

2 1.5-
2.0 US 47 21 26 27.1 14.4 2.70 32 3.5° 0.788 95 0.23 0.041 15 70.8

3 3.0-
3.5 DS 92.6 0.26 2.01 0.11 4.79 8.0

4 3.5-
4.0 US 58 25 33 28.3 14.6 2.72 79 0.829 110 0.28 0.053

5 4.5-
5.0 DS 22.2

6 6.0-
6.5 DS 0.11 0.46 0.07 0.75 8.1

7 7.5-
8.0 DS 17.9 16.1 0 39°* 10.1

8 9.0-
9.5 DS 2.66 19.0

10 12.0-
12.5 DS 16.6

12 15.0-
15.5 DS 19.6 24.7

13 17.0-
17.5 DS 98 25 63

14 19.0-
19.5 DS 24.2 60.2

15 21.0-
21.5 DS 79 29 50 2.72

17 25.0-
25.5 DS 23.8 67.1

70   Date

Location of Specimen Index Properties Natural
Water
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%
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   * Direct Shear on Remolded Sample
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Site Samawa Combined Cycle P.P 71 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

71 1 0.5-
1.0 DS 54 23 31

2 1.5-
2.0 US 32.1 13.8 2.71 49 27 0° 1.092 120 0.31 0.049 27 0.41 1.92 0.15 0.30 8.0

3 3.0-
3.5 DS 98.9

4 4.5-
5.0 DS 42 19 23 0.24 1.68 0.10 0.94 8.1

5 6.0-
6.5 DS 22.6 38.8

6 7.5-
8.0 DS 2.66 10.2

7 9.0-
9.5 DS

9 12.0-
12.5 DS 19.7 16.4 0 36.5°* 10.8

10 13.5-
14.0 DS 2.67 18.3

12 16.5-
17.0 DS

13 18.0-
18.5 DS 19.3 15.8

14 19.5-
20.0 DS 2.72 61.6

16 22.5-
23.0 DS 83 29 54 24.2

17 24.0-
24.5 DS 36 17 19 21.6 16.7 0 39°* 34.4

18 25.5-
26.0 DS 2.73 71.8

20 28.5-
29.0 DS 96 31 65

21 30.0-
30.5 DS 24.7 76.3

  TSS
%

Cl
%

OM
% PH

   * Direct Shear on Remolded Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 72 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

72 1 0.5-
1.0 DS 58.3

2 1.0-
1.5 US 44 21 23 29.8 13.9 2.69 62 0.886 110 0.19 0.029 9

3 1.5-
2.0 DS 78.2 0.43 2.62 0.14 4.77 8.0

4 3.0-
3.5 DS 41 20 21 26.8

5 4.5-
5.0 DS 21.8 0.62 1.28 0.21 1.02 7.9

7 7.5-
8.0 DS 21.3 15.6 0 32°* 15.4

8 9.0-
9.5 DS

10 12.0-
12.5 DS 2.66 20.7

11 13.5-
14.0 DS 19.8 16.4 0 38.5°*

13 16.5-
17.0 DS 35.3

14 18.0-
18.5 DS 25.0 83.8

15 19.5-
20.0 DS 81 31 50 2.74

16 21.0-
21.5 DS 91 32 59

18 25.0-
25.5 DS 24.2 80.0
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 73 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

73 1 0.5-
1.0 DS 46 22 24 64.3

2 1.0-
1.5 US 30.4 13.7 2.71 56 0.938 105 0.33 0.056 34

3 1.5-
2.0 DS 97.6

4 3.0-
3.5 DS 52 23 29 0.37 2.44 0.14 2.32 8.0

5 4.0-
4.5 US 28.9 14.4 2.72 43 3° 0.872 125 0.29 0.052 93.6

6 4.5-
5.0 DS 50 23 27

7 6.0-
6.5 DS 41 21 19 48.4

8 7.5-
8.0 DS 20.2 36.1 1.94 4.44 0.42 1.23 7.8

9 9.0-
9.5 DS 2.65 10.2

10 10.5-
11.0 DS 18.7 16.4 0 41°*

11 12.0-
12.5 DS 19.7

13 15.0-
15.5 DS

14 17.0-
17.5 DS 84 26 58 24.3

15 19.0-
19.5 DS 2.73 95.1

16 21.0-
21.5 DS 46 22 24

17 23.0-
23.5 DS 19.6 47.8

18 25.0-
25.5 DS 66 29 37 69.6
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 74 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

74 1 0.5-
1.0 DS 87.9

2 1.0-
1.5 US 55 24 31 28.9 14.0 2.72 68 31 3° 0.896 100 0.29 0.048 28

3 1.5-
2.0 DS 95.6

4 3.0-
3.5 DS 52 22 30

5 4.5-
5.0 DS 21.6 0.21 1.06 0.11 0.85 8.0

6 6.0-
6.5 DS 2.66 15.7

7 7.5-
8.0 DS

8 9.0-
9.5 DS 18.2 16.6 0 39°* 15.3 1.71 4.36 0.51 1.18 7.8

9 10.5-
11.0 DS 8.9

10 12.0-
12.5 DS 17.8 21.8

11 14.0-
14.5 DS 95 35 60 2.73

12 16.0-
16.5 DS 25.2 85.8

13 18.0-
18.5 DS 77 28 49

14 20.0-
20.5 DS 23.9 71.6

OM
% PH

   * Direct Shear on Remolded Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 75 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

75 1 0.5-
1.0 DS 42 20 22 78.2

2 1.5-
2.0 US 26.6 15.6 2.71 87 0.834 95 0.24 0.045 8 0.37 3.61 0.12 3.75 8.0

3 3.0-
3.5 DS 57 23 34 98.1

4 4.0-
4.5 US 27.9 14.9 2.72 52 3.5° 0.776 110 0.26 0.041

5 4.5-
5.0 DS 54 23 31 0.24 3.32 0.10 3.45 8.1

6 6.0-
6.5 DS 43 22 21 82.9

8 9.0-
9.5 DS 25.5 81.1

9 10.5-
11.0 DS 2.66

10 12.0-
12.5 DS 19.3 16.2 0 37°* 22.3

11 14.0-
14.5 DS 38 20 18 43.6

12 16.0-
16.5 DS 24.6 58.8

13 18.0-
18.5 DS 80 28 52

14 20.0-
20.5 DS 2.66 15.1

15 22.5-
23.0 DS 18.8 21.2

16 25.0-
25.5 DS 71 26 45 69.1
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 76 of 89
Borehole No. June, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

76 1 0.5-
1.0 DS 44 23 21

2 1.5-
2.0 US 27.2 14.3 9 12° 43.2 0.22 0.84 0.09 1.57 8.1

3 3.0-
3.5 DS 55 22 33 95.8

4 4.5-
5.0 DS 2.67 0.11 0.84 0.06 0.87 8.1

6 7.5-
8.0 DS 22.3 17.4

7 9.0-
9.5 DS 10.4

8 10.5-
11.0 DS 17.8 16.6 0 42°* 15.6

10 13.5-
14.0 DS 2.66

11 15.0-
15.5 DS 24.8 61.1

12 17.0-
17.5 DS 81 28 53

13 19.0-
19.5 DS 2.72 59.6

14 21.0-
21.5 DS 75 27 48 25.0

15 23.0-
23.5 DS 40 22 18 35.9

16 25.0-
25.5 DS 20.2 33.9
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 77 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

77 1 0.5-
1.0 DS 51 22 29

2 1.0-
1.5 US 26.9 14.9 2.72 81 0.803 115 0.27 0.048 31 97.2 0.92 2.41 0.29 2.56 7.9

3 1.5-
2.0 DS 53 23 30

4 3.0-
3.5 DS 58 23 35 25.4 69.3

5 4.5-
5.0 DS 0.12 0.52 0.08 0.61 8.1

6 6.0-
6.5 DS 20.3 15.8 0 37°* 15.7

7 7.5-
8.0 DS 2.66 25.6

8 9.0-
9.5 DS

9 10.5-
11.0 DS 17.6 28.4

11 13.5-
14.0 DS 2.67 22.8

12 15.0-
15.5 DS 19.4 16.7 0 42°*

13 16.5-
17.0 DS 23.6 58.0

14 18.0-
18.5 DS 84 31 53 67.3

15 19.5-
20.0 DS 25.1 71.6

17 22.5-
23.0 DS 96 39 57 2.73

19 25.5-
26.0 DS 66 26 40 74.8

20 27.0-
27.5 DS 16.7 26.1

21 28.5-
29.0 DS 68 29 39

22 30.0-
30.5 DS 65.9
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 78 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

78 1 0.5-
1.0 DS 51 23 28 0.77 2.88 0.29 4.18 7.9

2 1.5-
2.0 US 31.9 14.3 2.70 32 3.5° 1.072 105 0.34 0.047 24 97.8

3 3.0-
3.5 DS 54 25 29

4 4.0-
4.5 US 57 24 33 27.1 15.2 2.71 117 0.790 125 0.23 0.032

5 4.5-
5.0 DS 57.4

6 6.0-
6.5 DS 39 20 19 41.3 0.23 1.08 0.11 1.83 8.0

7 7.5-
8.0 DS 23.1 14.2 0 27.5°* 10.1

9 10.5-
11.0 DS 2.65 10.5

10 12.0-
12.5 DS 20.7

11 13.5-
14.0 DS 19.7 12.4

12 15.0-
15.5 DS 64 28 36

13 16.5-
17.0 DS 41 19 22 34.2

14 18.0-
18.5 DS 23.9 2.72 75.8

16 22.5-
23.0 DS 77 31 46

17 25.0-
25.5 DS 43 20 23 20.2 41.8

Sieve
Analysis

%
Passing
No. 200

Non Plastic

Non Plastic

            Sheet
78   Date

   * Direct Shear on Remolded Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 79 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

79 1 0.5-
1.0 DS 45 21 24

2 1.5-
2.0 US 31.2 13.8 2.69 61 0.924 115 0.18 0.031 11 59.7

3 3.0-
3.5 DS 50 22 28

4 4.0-
4.5 US 29.4 14.2 2.71 34 3° 0.912 125 0.28 0.054 92.4 0.77 2.72 0.24 3.79 7.9

5 4.5-
5.0 DS 56 24 32

6 6.0-
6.5 DS 23.5 32.8

7 7.5-
8.0 DS 2.66 18.7 0.21 1.09 0.12 0.75 8.0

8 9.0-
9.5 DS 20.4

9 10.5-
11.0 DS 10.5

10 12.0-
12.5 DS 36 19 17 33.7

11 14.0-
14.5 DS 18.6 16.5 0 39°* 15.9

12 16.0-
16.5 DS 86 32 54

13 18.0-
18.5 DS 2.72 68.5

14 20.0-
20.5 DS 24.4 54.9

16 25.0-
25.5 DS 60 25 35

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 80 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

80 1 0.5-
1.0 DS 44 21 23

2 1.5-
2.0 US 27.6 14.8 2.69 64 0.857 110 0.20 0.032 9 55.4 0.33 1.88 0.12 2.08 8.0

3 3.0-
3.5 DS 56 23 33 90.2

4 4.5-
5.0 DS 38.9

5 6.0-
6.5 DS 37 18 19 20.5 0.46 2.35 0.16 1.87 7.9

6 7.5-
8.0 DS 2.67 27.8

8 10.5-
11.0 DS 18.6 16.2 0 37°* 18.9

9 12.0-
12.5 DS 40 19 21 37.0

10 13.5-
14.0 DS 19.0 28.6

11 15.0-
15.5 DS 2.66 24.3

12 17.0-
17.5 DS 25.6 53.4

13 19.0-
19.5 DS 72 29 43 2.73

14 21.0-
21.5 DS 55 24 31

16 25.0-
25.5 DS 24.1 70.5
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 81 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

81 1 0.5-
1.0 DS 56 25 31 86.6

2 1.5-
2.0 US 62 28 34 30.3 13.9 2.71 69 1.008 95 0.29 0.049 24 1.23 3.48 0.37 4.24 7.9

3 3.0-
3.5 DS 97.8

4 4.5-
5.0 DS 23.8 19.7

5 6.0-
6.5 DS 0.19 0.96 0.10 0.99 8.0

6 7.5-
8.0 DS 34 18 16 2.67 32.8

7 9.0-
9.5 DS 20.4 34.4

8 10.5-
11.0 DS

10 14.0-
14.5 DS 19.2 16.4 0 35.5°* 27.3

11 16.0-
16.5 DS 42 19 23 43.4

12 18.0-
18.5 DS 2.73 82.2

14 22.5-
23.0 DS 98 36 62 25.8

15 25.0-
25.5 DS 79 31 48 95.8
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 82 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

82 1 0.5-
1.0 DS 52 23 29

2 1.0-
1.5 US 29.3 14.1 2.72 31 2° 0.984 105 0.36 0.059 27 93.8

3 1.5-
2.0 DS 55 23 32

4 3.0-
3.5 DS 27.6 89.7 1.16 3.28 0.36 2.08 7.9

5 4.5-
5.0 DS 2.66 14.0

6 6.0-
6.5 DS 20.4 0.48 1.43 0.18 0.47 8.0

7 7.5-
8.0 DS 12.9

8 9.0-
9.5 DS 24.3

9 10.5-
11.0 DS 18.8 16.3 0 38.5°* 12.2

10 12.0-
12.5 DS 2.65

11 13.5-
14.0 DS 42 20 22 38.3

12 15.0-
15.5 DS 23.9 60.1

14 19.0-
19.5 DS 87 32 55 2.71

15 21.0-
21.5 DS 76 29 47

16 23.0-
23.5 DS 24.5 66.3

17 25.0-
25.5 DS 44 23 21 40.8

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

   * Direct Shear on Remolded Sample
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 83 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

83 1 0.5-
1.0 DS 96.7

2 1.0-
1.5 US 51 23 29 27.0 14.8 2.71 79 0.836 100 0.18 0.029 22

3 1.5-
2.0 DS 80.6 1.21 4.20 0.38 5.36 7.9

4 3.0-
3.5 DS 26.2 15.4 2.71 66 4.5° 0.728 130 0.25 0.041

5 4.5-
5.0 DS 50 22 28 64.8

6 7.5-
8.0 DS 20.1 7.4 0.22 1.41 0.10 1.12 8.0

7 9.0-
9.5 DS 12.8

8 10.5-
11.0 DS 17.4

9 12.0-
12.5 DS 2.66 21.3

10 13.5-
14.0 DS 16.9 17.1 0 42°* 5.6

11 16.5-
17.0 DS 18.1

12 18.0-
18.5 DS 24.4 58.9

14 19.5-
20.0 DS 74 28 46 2.72
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             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 84 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

84 1 0.5-
1.0 DS 89.4

2 1.0-
1.5 US 51 22 29 28.6 14.5 2.72 74 0.838 120 0.32 0.051 12

3 1.5-
2.0 DS 95.2 1.02 4.56 0.36 2.29 7.9

4 3.0-
3.5 DS 43 21 22 2.68 41.4

5 4.5-
5.0 DS 19.4 48.6 0.87 3.09 0.28 1.76 8.0

6 7.5-
8.0 DS 21.1

7 9.0-
9.5 DS 16.9 16.5 0 38°* 15.9

8 10.5-
11.0 DS

9 12.0-
12.5 DS 11.0

10 13.5-
14.0 DS 17.6 25.3

11 16.5-
17.0 DS 91 35 56 2.73 75.2

13 18.0-
18.5 DS 23.9 60.3

14 19.5-
20.0 DS 75 31 44 86.1

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

*  Remolded Samples
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Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Non Plastic

Non Plastic

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 85 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

85 1 0.5-
1.0 DS 58 25 33

2 1.5-
2.0 US 32.1 14.0 2.72 80 0.943 125 0.37 0.061 26 96.9 0.53 3.84 0.26 3.69 8.0

3 3.0-
3.5 DS 63 26 37

4 4.0-
4.5 US 27.5 14.9 2.71 62 4° 0.776 140 0.24 0.046

5 4.5-
5.0 DS 57 23 34 79.1

6 6.0-
6.5 DS 21.3 20.8

7 7.5-
8.0 DS 0.22 1.32 0.09 1.15 8.1

8 9.0-
9.5 DS 15.7

10 12.0-
12.5 DS 18.7 16.4 0 36°* 15.6

11 13.5-
14.0 DS 36 17 19 34.3

12 15.0-
15.5 DS 93 32 61

13 16.5-
17.0 DS 25.1 54.1

15 20.0-
20.5 DS 85 31 54 63.0

            Sheet
  Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

   * Direct Shear on Remolded Sample

Non Plastic

Non Plastic

85



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 86 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

86 1 0.5-
1.0 DS 95.7 0.89 4.07 0.29 3.82 7.9

2 1.5-
2.0 US 52 23 29 29.8 14.1 2.71 35 3° 0.876 115 0.28 0.046 27

3 3.0-
3.5 DS 97.1

4 4.0-
4.5 US 28.2 14.6 2.70 108 0.832 130 0.24 0.035 80.2

5 4.5-
5.0 DS 61 24 37 0.72 3.52 0.22 2.96 8.0

6 6.0-
6.5 DS 22.4 15.5 0 32°* 17.9

8 9.0-
9.5 DS

9 10.5-
11.0 DS 2.66 19.0

11 13.5-
14.0 DS 17.8 16.7

12 15.0-
15.5 DS 38 20 18 39.4

13 16.5-
17.0 DS 20.5

14 18.0-
18.5 DS 25.2 85.9

15 20.0-
20.5 DS 89 31 58 2.73

  SO3

%
  TSS

%
Cl
%

OM
% PH

            Sheet
86   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

Non Plastic

Non Plastic

Non Plastic

   PI
%

Unconfined
Compression

kPa

Triaxial Compression

   * Direct Shear on Remolded Sample



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 87 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

87 1 0.5-
1.0 DS 52 23 29

2 1.5-
2.0 US 33.3 13.4 2.72 81 0.972 115 0.30 0.056 24 98.1 0.36 2.24 0.13 4.34 8.0

3 3.0-
3.5 DS 58 25 33

4 4.0-
4.5 US 28.4 14.6 2.71 47 4° 0.863 125 0.22 0.039 70.3

5 4.5-
5.0 DS 57 26 31

6 6.0-
6.5 DS 15.1 0.53 2.98 0.19 3.71 8.0

7 7.5-
8.0 DS 19.8 6.4

9 10.5-
11.0 DS 2.65 0 38.5°* 9.8

10 12.0-
12.5 DS

11 13.5-
14.0 DS 18.4 16.0 17.4

12 15.0-
15.5 DS 64 27 37

13 16.5-
17.0 DS 23.6 57.3

14 18.0-
18.5 DS 2.66 20.2

15 19.5-
20.0 DS 59 26 33 24.2 66.8

            Sheet
87   Date

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Triaxial Compression
  SO3

%
  TSS

%
Cl
%

OM
% PH

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Non Plastic

Non Plastic

Non Plastic

Non Plastic

   * Direct Shear on Remolded Sample



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 88 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

88 1 0.5-
1.0 DS 96.0

2 1.0-
1.5 US 59 25 34 27.6 14.7 2.72 104 0.976 110 0.29 0.037 32 0.64 2.81 0.27 3.19 7.9

3 1.5-
2.0 DS 95.2

4 3.0-
3.5 DS 66 24 42

5 4.0-
4.5 US 39 21 18 23.5 15.2 8 23°* 41.8

6 4.5-
5.0 DS 33.6 0.32 0.92 0.12 0.99 8.0

7 6.0-
6.5 DS

8 7.5-
8.0 DS 18.9 16.2 0 39.5°* 12.6

9 9.0-
9.5 DS 2.64 6.5

10 10.5-
11.0 DS 19.3 19.3

12 13.5-
14.0 DS 24.6

13 15.0-
15.5 DS

14 16.5-
17.0 DS 17.4 9.7

15 18.0-
18.5 DS 89 27 62

17 21.0-
21.5 DS 2.72 75.0

18 22.5-
23.0 DS 77 28 49

19 24.5-
25.0 DS 23.9 94.8

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

*  Remolded Samples

Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

            Sheet
88   Date

Location of Specimen Index Properties Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Non Plastic

Non Plastic

Non Plastic

Non Plastic



             SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle P.P 89 of 89
Borehole No. May, 2017

Cohesion
kPa

Friction
Angle eo Pc Cc Cr

89 1 0.5-
1.0 DS 54 22 32

2 1.0-
1.5 US 25.7 15.5 2.72 94 0.810 120 0.24 0.033 23 98.1

3 1.5-
2.0 DS 57 23 34 1.04 4.68 0.71 6.68 7.9

4 3.0-
3.5 DS 21.8 19.3

5 4.5-
5.0 DS 0.12 0.48 0.08 0.72 8.1

6 6.0-
6.5 DS 18.5 16.1 0 34°* 13.8

7 7.5-
8.0 DS 2.65

8 9.0-
9.5 DS 19.0 28.4

10 12.0-
12.5 DS 23.4

11 13.5-
14.0 DS 17.4 16.8 0 40.5°* 7.4

12 15.0-
15.5 DS 2.66 28.0

13 16.5-
17.0 DS 88 29 59 57.6

15 19.5-
20.0 DS 22.9 55.3

*  Remolded Samples

            Sheet
89   Date

Location of Specimen Index Properties Natural
Water

Content
%

Dry
Density
KN/m3

Specific
Gravity

Strength Tests Consolidation Test Swelling
Pressure

kPa

Sieve
Analysis

%
Passing
No. 200

Chemical Test

B.H.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Unconfined
Compression

kPa

Direct Shear
  SO3

%
  TSS

%
Cl
%

OM
% PH

Non Plastic

Non Plastic

Non Plastic

Non Plastic

Non Plastic



APPENDIX (D)

TEST PIT LOGS
&

LABORATORY TEST RESULTS



TEST  PIT  LOG

ENGINEERING TESTS LABORATORY

Site .... Samawa Combined Cycle PP  ... .  Method of Boring  ......   Excavation .....

Test Pit No.   ...... 1 ......      Ground Level  ...... NGL .....  Date   .....  13/05/2017 ....

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Scale  -  1 : 100                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

1.0

2.0

3.0

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Remarks

Depth

  (m)

1.5

Litho

logy

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Depth

  (m)

Litho

logy

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Depth

  (m)

Litho

logy

Remarks

Remarks

Light grayish brown to light brown Sandy lean Silty CLAY mixture

with white spots of soluble salts & black traces of organic matter.

Test Pit No.   ......  2 ......      Ground Level  ...... NGL .....  Date   ......  13/05/2017 .....

Light grayish brown Sandy lean Silty CLAY mixture with a lot of

black spots of organic matter and little white traces of soluble salts.

2.0

2.0

2.0

2.0

Brown to light brown lean Silty CLAY with white traces of soluble

salts and black spots of organic matter together with little rusty lines

of iron oxide compounds.

1.0

2.0

3.0

1.0

2.0

3.0

0.5

B

2.0

1.5

0.5

B

1.5

0.5

B

Test Pit No.   ......  3 ......      Ground Level  ...... NGL .....  Date   ......  13/05/2017 .....

B

B

B



TEST  PIT  LOG

ENGINEERING TESTS LABORATORY

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Scale  -  1 : 100                Undisturbed Sample   -  U                 Disturbed Sample :  -   D                Bulk Sample    -   B                Core Sample   -     C

1.0

2.0

3.0

Website: www.andrealab.com          Email: azad@andrealab.com

2.0

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Remarks

Depth

  (m)

1.5

Litho

logy

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Depth

  (m)

Litho

logy

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Depth

  (m)

Water

Table

Level

Sample

Type &

Depth

Thickness

of Layer

(m)

Soil Description

Depth

  (m)

Litho

logy

Remarks

Remarks

Light grayish brown Sandy lean Silty CLAY mixture with little white

spots of soluble salts & black spots of organic matter.

Test Pit No.   ......  5 ......      Ground Level  ...... NGL .....  Date   ......  13/05/2017 .....

Brown to grayish brown fat Silty CLAY with some fine grained Sand

and black spots of organic matter together with some white traces

of soluble salts and rusty lines/spots of iron oxide compounds.

2.0

2.0

2.0

2.0

Grayish brown to brown lean Silty CLAY with little fine grained Sand

and black spots of organic matter together with white traces of

soluble salts.

1.0

2.0

3.0

1.0

2.0

3.0

0.5

B

2.0

1.5

0.5

B

1.5

0.5

B

Test Pit No.   ......  6 ......      Ground Level  ...... NGL .....  Date   ......  13/05/2017 .....

Site .... Samawa Combined Cycle PP  ... .  Method of Boring  ......   Excavation .....

Test Pit No.   ...... 4 ......      Ground Level  ...... NGL .....  Date   .....  13/05/2017 ....

B

B

B



   SUMMARY OF TEST RESULTS

Site Samawa Combined Cycle PP Sheet 1 of 2

Test Pit No. 1, 2 & 3 Date June, 2017

Gravel
%

 Sand
%

   Silt
%

  Clay
%

1 1 0.5-
1.0 BS 36 19 17 21.7 3 39 26 32 6.3

2 1.5-
2.0 BS 39 21 18 24.2 2 34 28 36 2.69 0.21 1.24 0.10 2.24 8.0

2 1 0.5-
1.0 BS 38 20 18 20.4 4 34 27 35 2.70 0.15 0.63 0.09 1.44 8.1

2 1.5-
2.0 BS 41 22 19 24.6 3 29 30 38 5.9

3 1 0.5-
1.0 BS 39 22 17 19.6 44 51 4.2

2 1.5-
2.0 BS 44 21 23 23.3 45 53 2.71 0.23 1.16 0.11 3.36 8.0

CL

CL

CL
5

2

18.26

17.37 12.2

USCS
Cl
%

10.818.02

11.7

Location of Specimen Index Properties Natural
Water

Content
%Sample

Type
   LL
%

   PL
%

T.P.
No.

Sample
No.

Depth
(m)

   PI
%

CBR
  SO3

%
 TSS

%

Chemical Test

PH  OM
%

Sieve Analysis  & Hydrometer
Tests

Compaction Test

Max. Dry
Density
KN/m3

Optimum
Water

Content %

Specific
Gravity

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com



   SUMMARY OF TEST RESULTS

ENGINEERING TESTS LABORATORY
Website: www.andrealab.com         Email: azad@andrealab.com

Site Samawa Combined Cycle PP Sheet 2 of 2

Test Pit No. 4, 5 & 6 Date June, 2017

Gravel
%

 Sand
%

   Silt
%

  Clay
%

4 1 0.5-
1.0 BS 37 19 18 18.9 2 27 32 39 4.7

2 1.5-
2.0 BS 39 20 19 23.8 36 44 2.69 0.18 0.86 0.10 1.71 8.1

5 1 0.5-
1.0 BS 39 18 21 20.4 39 47 6.1

2 1.5-
2.0 BS 42 20 22 24.5 41 48 2.71 0.54 2.28 0.21 5.52 7.9

6 1 0.5-
1.0 BS 50 23 27 21.1 39 49 2.72 0.38 2.88 0.14 3.33 8.0

2 1.5-
2.0 BS 53 24 29 24.9 42 49 5.6

CL

CL

CH

20

14

11

12

9

17.69 13.1

17.83 12.4

17.53 12.7

Compaction Test

CBR

Chemical Test

USCS
T.P.
No.

Sample
No.

Depth
(m)

Sample
Type

   LL
%

   PL
%

   PI
%

Max. Dry
Density
KN/m3

Optimum
Water

Content %

  SO3

%
 TSS

%
Cl
%

Location of Specimen Index Properties Natural
Water

Content
%

Sieve Analysis  & Hydrometer
Tests Specific

Gravity   OM
% PH
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.30 m, Date: 13/05/2017

Surface Elevation: 9.70 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3484408.043, E 525735.19

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_1

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:09 1
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.30 m, Date: 13/05/2017

Surface Elevation: 9.70 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3484408.043, E 525735.19

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_1

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:10 2
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.04 m, Date: 13/05/2017

Surface Elevation: 9.89 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454441.315, E 525757.221

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_2

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:10 3
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.04 m, Date: 13/05/2017

Surface Elevation: 9.89 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454441.315, E 525757.221

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_2

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:10 4
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.82 m, Date: 13/05/2017

Surface Elevation: 9.89 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454373.121, E 525787.026

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_3

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:10 5
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.82 m, Date: 13/05/2017

Surface Elevation: 9.89 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454373.121, E 525787.026

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_3

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:10 6
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.30 m, Date: 13/05/2017

Surface Elevation: 12.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454415.391, E 525809.086

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4A

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:11 7
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.30 m, Date: 13/05/2017

Surface Elevation: 12.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454415.391, E 525809.086

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4A

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:11 8
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.32 m, Date: 13/05/2017

Surface Elevation: 12.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454383.859, E 525828.121

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4B

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:11 9
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.32 m, Date: 13/05/2017

Surface Elevation: 12.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454383.859, E 525828.121

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4B

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.52 m, Date: 13/05/2017

Surface Elevation: 0.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 0.0, E 0.0

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4 Inside

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.52 m, Date: 13/05/2017

Surface Elevation: 0.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 0.0, E 0.0

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4 Inside

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.14 m, Date: 13/05/2017

Surface Elevation: 0.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 0.0, E 0.0

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4 Outside

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.14 m, Date: 13/05/2017

Surface Elevation: 0.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 0.0, E 0.0

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_4 Outside

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.26 m, Date: 13/05/2017

Surface Elevation: 9.90 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454338.203, E 525838.951

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_5

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.26 m, Date: 13/05/2017

Surface Elevation: 9.90 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454338.203, E 525838.951

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_5

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.34 m, Date: 13/05/2017

Surface Elevation: 10.63 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454371.45, E 525860.993

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_6

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.34 m, Date: 13/05/2017

Surface Elevation: 10.63 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454371.45, E 525860.993

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_6

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.42 m, Date: 13/05/2017

Surface Elevation: 9.85 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454303.399, E 525890.717

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_7

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.42 m, Date: 13/05/2017

Surface Elevation: 9.85 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454303.399, E 525890.717

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_7

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.08 m, Date: 13/05/2017

Surface Elevation: 10.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454336.619, E 525912.801

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_8

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.08 m, Date: 13/05/2017

Surface Elevation: 10.00 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454336.619, E 525912.801

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_8

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.82 m, Date: 13/05/2017

Surface Elevation: 11.08 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454271.769, 525963.045

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_9

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 29/05/2017, 00:29:17 23
Project file: C:\Users\Ali\Desktop\AETL\Reports\Samawa CCPP\CPTu Files\Final Batch\Final Batch.cpt



Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.82 m, Date: 13/05/2017

Surface Elevation: 11.08 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454271.769, 525963.045

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_9

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.36 m, Date: 13/05/2017

Surface Elevation: 9.94 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454237.823, E 525938.468

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_10

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.36 m, Date: 13/05/2017

Surface Elevation: 9.94 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454237.823, E 525938.468

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_10

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.42 m, Date: 13/05/2017

Surface Elevation: 11.46 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454292.421, E 526030.498

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_11

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.42 m, Date: 13/05/2017

Surface Elevation: 11.46 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454292.421, E 526030.498

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_11

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.72 m, Date: 13/05/2017

Surface Elevation: 11.36 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454270.234, E 526008.313

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_12

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.72 m, Date: 13/05/2017

Surface Elevation: 11.36 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454270.234, E 526008.313

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_12

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.40 m, Date: 13/05/2017

Surface Elevation: 10.14 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454220.508, E 525974.532

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_13

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.40 m, Date: 13/05/2017

Surface Elevation: 10.14 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454220.508, E 525974.532

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_13

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.56 m, Date: 13/05/2017

Surface Elevation: 10.11 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454195.778, E 525988.054

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_14

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.56 m, Date: 13/05/2017

Surface Elevation: 10.11 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454195.778, E 525988.054

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_14

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad
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Total depth: 8.36 m, Date: 13/05/2017

Surface Elevation: 11.34 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454208.814, E 526123.464

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_15

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.36 m, Date: 13/05/2017

Surface Elevation: 11.34 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454208.814, E 526123.464

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_15

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.44 m, Date: 13/05/2017

Surface Elevation: 11.56 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454138.256, E 526139.082

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_16

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.44 m, Date: 13/05/2017

Surface Elevation: 11.56 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454138.256, E 526139.082

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_16

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad
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Total depth: 8.00 m, Date: 13/05/2017

Surface Elevation: 11.58 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454158.854, E 526217.921

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_17

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.00 m, Date: 13/05/2017

Surface Elevation: 11.58 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454158.854, E 526217.921

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_17

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad
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Total depth: 8.44 m, Date: 13/05/2017

Surface Elevation: 11.37 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454097.158, E 526175.181

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_18

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.44 m, Date: 13/05/2017

Surface Elevation: 11.37 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454097.158, E 526175.181

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_18

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 7.42 m, Date: 13/05/2017

Surface Elevation: 10.41 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454077.159, E 526046.049

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_19

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 7.42 m, Date: 13/05/2017

Surface Elevation: 10.41 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454077.159, E 526046.049

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_19

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.26 m, Date: 13/05/2017

Surface Elevation: 9.87 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454309.385, E 525676.728

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_20

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.26 m, Date: 13/05/2017

Surface Elevation: 9.87 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454309.385, E 525676.728

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_20

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.18 m, Date: 13/05/2017

Surface Elevation: 9.71 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454267.166, E 525664.688

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_21

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.18 m, Date: 13/05/2017

Surface Elevation: 9.71 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454267.166, E 525664.688

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_21

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.04 m, Date: 13/05/2017

Surface Elevation: 9.92 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454268.039, E 525738.094

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_22

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.04 m, Date: 13/05/2017

Surface Elevation: 9.92 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454268.039, E 525738.094

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_22

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant
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Baghdad
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Total depth: 8.32 m, Date: 13/05/2017

Surface Elevation: 9.99 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454235.7, E 525712.012

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_23

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.32 m, Date: 13/05/2017

Surface Elevation: 9.99 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454235.7, E 525712.012

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_23

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant

Andrea Engineering Tests Laboratory

Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 9.12 m, Date: 13/05/2017

Surface Elevation: 9.75 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454230.201, E 525793.199

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_24

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.12 m, Date: 13/05/2017

Surface Elevation: 9.75 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454230.201, E 525793.199

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_24

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 9.96 m, Date: 13/05/2017

Surface Elevation: 9.75 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454163.583, E 525820.41

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_25

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.96 m, Date: 13/05/2017

Surface Elevation: 9.75 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454163.583, E 525820.41

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_25

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: Samawa Combined Cycle Power Plant
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Baghdad
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Total depth: 9.36 m, Date: 13/05/2017

Surface Elevation: 9.86 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454176.564, E 525869.651

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_26

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.36 m, Date: 13/05/2017

Surface Elevation: 9.86 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454176.564, E 525869.651

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_26

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.20 m, Date: 13/05/2017

Surface Elevation: 9.90 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454164.682, E 525947.834

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_27

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.20 m, Date: 13/05/2017

Surface Elevation: 9.90 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454164.682, E 525947.834

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_27

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 9.16 m, Date: 13/05/2017

Surface Elevation: 10.06 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454103.937, E 525948.19

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_28

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.16 m, Date: 13/05/2017

Surface Elevation: 10.06 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454103.937, E 525948.19

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_28

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.78 m, Date: 13/05/2017

Surface Elevation: 9.76 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454530.361, E 525782.607

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_29

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.78 m, Date: 13/05/2017

Surface Elevation: 9.76 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454530.361, E 525782.607

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_29

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.16 m, Date: 13/05/2017

Surface Elevation: 10.29 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454552.895, E 525830.880

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_30

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.16 m, Date: 13/05/2017

Surface Elevation: 10.29 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454552.895, E 525830.880

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_30

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.06 m, Date: 13/05/2017

Surface Elevation: 10.12 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454492.935, E 525845.101

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_31

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.06 m, Date: 13/05/2017

Surface Elevation: 10.12 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454492.935, E 525845.101

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_31

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.10 m, Date: 13/05/2017

Surface Elevation: 10.32 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454521.878, E 525877.298

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_32

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.10 m, Date: 13/05/2017

Surface Elevation: 10.32 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454521.878, E 525877.298

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_32

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Geotechnical Explorations Services

Baghdad

http://www.andrealab.com

Total depth: 8.48 m, Date: 13/05/2017

Surface Elevation: 10.18 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454464.394, E 525884.123

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_33

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.48 m, Date: 13/05/2017

Surface Elevation: 10.18 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454464.394, E 525884.123

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_33

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 9.88 m, Date: 13/05/2017

Surface Elevation: 11.17 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454479.667, E 525943.107

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_34

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.88 m, Date: 13/05/2017

Surface Elevation: 11.17 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454479.667, E 525943.107

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_34

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 10.12 m, Date: 13/05/2017

Surface Elevation: 11.25 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454432.696, E 525952.156

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_35

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 10.12 m, Date: 13/05/2017

Surface Elevation: 11.25 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454432.696, E 525952.156

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_35

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 8.42 m, Date: 13/05/2017

Surface Elevation: 11.21 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454457.913, E 525970.795

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_36

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 8.42 m, Date: 13/05/2017

Surface Elevation: 11.21 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454457.913, E 525970.795

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_36

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 10.42 m, Date: 13/05/2017

Surface Elevation: 11.25 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454405.411, E 526039.150

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_37

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 10.42 m, Date: 13/05/2017

Surface Elevation: 11.25 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454405.411, E 526039.150

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_37

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 10.28 m, Date: 13/05/2017

Surface Elevation: 11.42 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454356.941, E 526061.951

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_38

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 10.28 m, Date: 13/05/2017

Surface Elevation: 11.42 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454356.941, E 526061.951

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_38

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Total depth: 9.98 m, Date: 13/05/2017

Surface Elevation: 11.29 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454322.977, E 526106.465

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_39

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Total depth: 9.98 m, Date: 13/05/2017

Surface Elevation: 11.29 m

Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454322.977, E 526106.465

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_39

Location:

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Samawa Governorate for ENKA Insaat ve Sanayi A.S.

Coords: N 3454311.142, E 526145.855

Cone Type: Icone ELCI-CFXYP20-10-AR-Piezocone

Cone Operator: Eng. Mohammed - Eng. Maysara

CPT: SAMAWA CCPP_40

Location:

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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ANDREA 

 
Table 1 

Compressional and Shear Waves Velocities  
for CHT1 Test Point, At Samawa CCPP 

 

Depth 
(meters) 

Vp  
(m/sec) 

Vs 
(m/sec) 

1 662.88 145.83 

2 694.44 144.63 

3 732.22 152.97 

4 705.65 152.17 

5 1650.94 236.49 

6 1458.33 169.90 

7 1388.89 197.89 

8 1500.00 223.21 

9 1515.15 224.55 

10 1562.50 233.46 

11 1562.50 317.80 

12 1470.59 270.76 

13 1442.31 288.46 

14 1470.59 291.83 

15 1470.59 295.86 

16 1282.05 267.86 

17 1219.51 253.38 

18 1485.15 356.72 

19 1764.71 473.19 

20 1744.19 450.45 

21 1807.23 483.87 

22 1630.43 511.95 

23 1515.15 294.70 

24 1388.89 410.96 

25 1388.89 384.62 

26 1546.39 421.35 

27 1704.55 348.84 

28 1851.85 405.41 

29 1948.05 441.18 

30 1923.08 428.57 
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ANDREA 

 
Table 2 

Compressional and Shear Waves Velocities  
for CHT2 Test Point, At Samawa CCPP 

 

Depth 
(meters) 

Vp  
(m/sec) 

Vs 
(m/sec) 

1 612.88 146.86 

2 626.24 142.48 

3 728.22 151.57 

4 718.89 152.72 

5 863.01 208.61 

6 926.47 236.84 

7 1125.00 235.07 

8 1260.00 207.24 

9 1431.82 240.46 

10 1536.59 331.58 

11 1369.57 221.83 

12 1312.50 228.26 

13 1431.82 271.55 

14 2250.00 370.59 

15 2045.45 283.27 

16 1968.75 300.57 

17 1944.44 386.03 

18 1831.40 338.35 

19 2350.75 333.69 

20 2386.36 369.72 

21 2625.00 439.94 

22 2625.00 556.54 

23 2157.53 552.63 

24 1968.75 463.24 

25 1993.67 436.29 

26 2466.42 444.82 

27 2582.03 455.23 

28 2466.42 450.89 

29 2448.15 450.27 

30 2503.79 452.12 
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Table 3 

Compressional and Shear Waves Velocities  
for CHT3 Test Point, At Samawa CCPP 

 

Depth 
(meters) 

Vp  
(m/sec) 

Vs 
(m/sec) 

1 840.91 138.27 

2 596.77 142.53 

3 1250.00 162.00 

4 1128.05 198.50 

5 1170.89 252.56 

6 1156.25 257.66 

7 1250.00 268.90 

8 1321.43 257.66 

9 1321.43 260.56 

10 1423.08 284.62 

11 1360.29 311.97 

12 1350.36 293.19 

13 1504.07 291.80 

14 1412.21 295.53 

15 1350.36 369.26 

16 1360.29 349.06 

17 1267.12 388.66 

18 1241.61 359.92 

19 1149.07 390.30 

20 1275.86 402.17 

21 1284.72 462.50 

22 1312.06 486.84 

23 1850.00 560.61 

24 1681.82 521.13 

25 2055.56 528.57 

26 2055.56 544.12 

27 2176.47 569.23 

28 2466.67 596.77 

29 2176.47 578.13 

30 2126.44 572.76 
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Table 4 

Compressional and Shear Waves Velocities  
for CHT4 Test Point, At Samawa CCPP 

 

Depth 
(meters) 

Vp  
(m/sec) 

Vs 
(m/sec) 

1 1312.00 156.19 

2 1223.88 178.45 

3 1372.38 282.03 

4 1344.26 232.62 

5 1291.34 255.85 

6 1271.32 274.25 

7 1484.16 308.85 

8 1484.16 267.76 

9 1532.71 324.43 

10 1525.58 319.07 

11 1561.90 340.96 

12 1554.50 347.09 

13 1754.01 395.18 

14 1690.72 368.95 

15 1511.52 404.94 

16 1413.79 423.77 

17 1470.85 351.93 

18 1895.95 381.40 

19 1952.38 431.58 

20 1885.06 404.44 

21 2246.58 407.96 

22 2050.00 403.44 

23 1726.32 380.95 

24 1717.28 380.07 

25 1918.13 405.44 

26 1958.28 431.58 

27 2078.87 434.94 

28 2246.58 447.36 

29 2136.23 428.38 

30 2178.82 441.16 
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Table 5 

Compressional and Shear Waves Velocities  
for CHT5 Test Point, At Samawa CCPP 

 

Depth 
(meters) 

Vp  
(m/sec) 

Vs 
(m/sec) 

1 1304.35 173.08 

2 1216.22 146.94 

3 1363.64 194.81 

4 1406.25 202.25 

5 1440.00 247.25 

6 1636.36 292.68 

7 1538.46 289.86 

8 1730.77 301.51 

9 1747.57 312.50 

10 1764.71 315.79 

11 1910.99 382.20 

12 1871.79 354.37 

13 1754.81 313.30 

14 1906.01 337.96 

15 2147.06 363.18 

16 1862.24 388.71 

17 1901.04 390.37 

18 1798.03 388.71 

19 2027.78 403.31 

20 2339.74 395.45 

21 2253.09 369.81 

22 2765.15 442.96 

23 2625.90 460.86 

24 2433.33 506.94 

25 2310.13 504.84 

26 2253.09 462.79 

27 2242.02 460.86 

28 2422.21 473.34 

29 2487.38 478.88 

30 2556.69 492.79 
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Table -6 Cross hole Seismic Test Results of CHT1 Test Point,  

At Samawa CCPP 
 

Depth 
(meters) 

Vp 
(m/sec) 

Vs 
(m/sec) 

Density 
(Kg/m3) 

Poisson’s 
Ratio 

Shear 
Modulus 
Gd (MPa) 

Young 
Modulus 
Ed (MPa) 

Bulk 
Modulus Bd 

(MPa) 

1 662.88 145.83 1732.58 0.47 36.847 108.668 712.178 

2 694.44 144.63 1738.89 0.48 36.373 107.469 790.087 

3 732.22 152.97 1746.44 0.48 40.868 120.738 881.853 

4 705.65 152.17 1741.13 0.48 40.319 118.991 813.210 

5 1650.94 236.49 1930.19 0.49 107.947 321.581 5117.020 

6 1458.33 169.90 1891.67 0.49 54.607 163.069 3950.267 

7 1388.89 197.89 1877.78 0.49 73.534 219.078 3524.211 

8 1500.00 223.21 1900.00 0.49 94.667 281.857 4148.778 

9 1515.15 224.55 1903.03 0.49 95.957 285.715 4240.814 

10 1562.50 233.46 1912.50 0.49 104.241 310.342 4530.202 

11 1562.50 317.80 1912.50 0.48 193.152 571.122 4411.653 

12 1470.59 270.76 1894.12 0.48 138.858 411.701 3911.132 

13 1442.31 288.46 1888.46 0.48 157.139 464.870 3718.956 

14 1470.59 291.83 1894.12 0.48 161.311 477.319 3881.194 

15 1470.59 295.86 1894.12 0.48 165.796 490.394 3875.214 

16 1282.05 267.86 1856.41 0.48 133.193 393.499 2873.709 

17 1219.51 253.38 1843.90 0.48 118.380 349.798 2584.431 

18 1485.15 356.72 1897.03 0.47 241.393 709.400 3862.357 

19 1764.71 473.19 1952.94 0.46 437.273 1277.946 5498.792 

20 1744.19 450.45 1948.84 0.46 395.430 1158.031 5401.483 

21 1807.23 483.87 1961.45 0.46 459.235 1342.244 5793.918 

22 1630.43 511.95 1926.09 0.45 504.804 1459.200 4447.078 

23 1515.15 294.70 1903.03 0.48 165.269 489.310 4148.397 

24 1388.89 410.96 1877.78 0.45 317.133 920.969 3199.413 

25 1388.89 384.62 1877.78 0.46 277.778 810.262 3251.886 

26 1546.39 421.35 1909.28 0.46 338.963 989.705 4113.760 

27 1704.55 348.84 1940.91 0.48 236.184 698.228 5324.351 

28 1851.85 405.41 1970.37 0.47 323.837 955.211 6325.317 

29 1948.05 441.18 1989.61 0.47 387.251 1140.818 7034.050 

30 1923.08 428.57 1984.62 0.47 364.521 1074.513 6853.526 
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Table -7 Cross hole Seismic Test Results of CHT2 Test Point, 

 At Samawa CCPP 
 

Depth 
(meters) 

Vp 
(m/sec) 

Vs 
(m/sec) 

Density 
(Kg/m3) 

Poisson’s 
Ratio 

Shear 
Modulus 
Gd (MPa) 

Young 
Modulus 
Ed (MPa) 

Bulk 
Modulus Bd 

(MPa) 

1 612.88 146.86 1722.58 0.47 37.154 109.199 597.494 

2 626.24 142.48 1725.25 0.47 35.023 103.158 629.895 

3 728.22 151.57 1745.64 0.48 40.103 118.493 872.244 

4 718.89 152.72 1743.78 0.48 40.672 120.095 846.957 

5 863.01 208.61 1772.60 0.47 77.140 226.633 1217.368 

6 926.47 236.84 1785.29 0.47 100.145 293.432 1398.877 

7 1125.00 235.07 1825.00 0.48 100.850 297.945 2175.299 

8 1260.00 207.24 1852.00 0.49 79.538 236.403 2834.184 

9 1431.82 240.46 1886.36 0.49 109.070 324.044 3721.814 

10 1536.59 331.58 1907.32 0.48 209.699 618.856 4223.757 

11 1369.57 221.83 1873.91 0.49 92.213 274.156 3391.964 

12 1312.50 228.26 1862.50 0.48 97.042 288.099 3079.058 

13 1431.82 271.55 1886.36 0.48 139.101 412.113 3681.772 

14 2250.00 370.59 2050.00 0.49 281.538 836.764 10002.741 

15 2045.45 283.27 2009.09 0.49 161.217 480.499 8190.848 

16 1968.75 300.57 1993.75 0.49 180.123 536.070 7487.564 

17 1944.44 386.03 1988.89 0.48 296.382 876.984 7124.543 

18 1831.40 338.35 1966.28 0.48 225.096 667.332 6294.790 

19 2350.75 333.69 2070.15 0.49 230.504 686.772 11132.322 

20 2386.36 369.72 2077.27 0.49 283.946 844.854 11450.916 

21 2625.00 439.94 2125.00 0.49 411.296 1222.000 14094.184 

22 2625.00 556.54 2125.00 0.48 658.184 1943.574 13765.000 

23 2157.53 552.63 2031.51 0.46 620.426 1817.714 8629.337 

24 1968.75 463.24 1993.75 0.47 427.833 1258.424 7157.285 

25 1993.67 436.29 1998.73 0.47 380.454 1122.225 7437.144 

26 2466.42 444.82 2093.28 0.48 414.184 1228.627 12181.654 

27 2582.03 455.23 2116.41 0.48 438.600 1301.729 13525.038 

28 2466.42 450.89 2093.28 0.48 425.562 1261.973 12166.483 

29 2448.15 450.27 2089.63 0.48 423.663 1256.154 11959.164 

30 2503.79 452.12 2100.76 0.48 429.422 1273.791 12596.990 
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Table -8 Cross hole Seismic Test Results of CHT3 Test Point,  

At Samawa CCPP 
 

Depth 
(meters) 

Vp 
(m/sec) 

Vs 
(m/sec) 

Density 
(Kg/m3) 

Poisson’s 
Ratio 

Shear 
Modulus 
Gd (MPa) 

Young 
Modulus 
Ed (MPa) 

Bulk 
Modulus Bd 

(MPa) 

1 840.91 138.27 1768.18 0.49 33.803 100.470 1205.260 

2 596.77 142.53 1719.35 0.47 34.927 102.668 565.761 

3 1250.00 162.00 1850.00 0.49 48.549 144.819 2825.893 

4 1128.05 198.50 1825.61 0.48 71.932 213.496 2227.169 

5 1170.89 252.56 1834.18 0.48 116.996 345.278 2358.616 

6 1156.25 257.66 1831.25 0.47 121.574 358.371 2286.125 

7 1250.00 268.90 1850.00 0.48 133.764 394.801 2712.273 

8 1321.43 257.66 1864.29 0.48 123.768 366.411 3090.343 

9 1321.43 260.56 1864.29 0.48 126.572 374.597 3086.603 

10 1423.08 284.62 1884.62 0.48 152.665 451.634 3613.072 

11 1360.29 311.97 1872.06 0.47 182.202 536.491 3221.122 

12 1350.36 293.19 1870.07 0.48 160.747 474.289 3195.722 

13 1504.07 291.80 1900.81 0.48 161.847 479.211 4084.245 

14 1412.21 295.53 1882.44 0.48 164.406 485.687 3535.038 

15 1350.36 369.26 1870.07 0.46 254.992 744.368 3070.062 

16 1360.29 349.06 1872.06 0.46 228.093 668.200 3159.934 

17 1267.12 388.66 1853.42 0.45 279.965 810.822 2602.574 

18 1241.61 359.92 1848.32 0.45 239.439 696.350 2530.116 

19 1149.07 390.30 1829.81 0.43 278.736 799.857 2044.361 

20 1275.86 402.17 1855.17 0.44 300.063 867.084 2619.811 

21 1284.72 462.50 1856.94 0.43 397.212 1132.492 2535.292 

22 1312.06 486.84 1862.41 0.42 441.420 1253.781 2617.568 

23 1850.00 560.61 1970.00 0.45 619.130 1794.788 5916.818 

24 1681.82 521.13 1936.36 0.45 525.864 1521.741 4775.876 

25 2055.56 528.57 2011.11 0.46 561.880 1645.856 7748.392 

26 2055.56 544.12 2011.11 0.46 595.418 1741.389 7703.675 

27 2176.47 569.23 2035.29 0.46 659.483 1930.028 8761.926 

28 2466.67 596.77 2093.33 0.47 745.519 2190.205 11742.746 

29 2176.47 578.13 2035.29 0.46 680.253 1989.120 8734.233 

30 2126.44 572.76 2025.29 0.46 664.393 1941.207 8271.952 
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Table -9 Cross hole Seismic Test Results of CHT4 Test Point,  
At Samawa CCPP 

 

Depth 
(meters) 

Vp 
(m/sec) 

Vs 
(m/sec) 

Density 
(Kg/m3) 

Poisson’s 
Ratio 

Shear 
Modulus 
Gd (MPa) 

Young 
Modulus 
Ed (MPa) 

Bulk 
Modulus Bd 

(MPa) 

1 1312.00 156.19 1862.40 0.49 45.434 135.649 3145.252 

2 1223.88 178.45 1844.78 0.49 58.749 174.971 2684.928 

3 1372.38 282.03 1874.48 0.48 149.097 440.716 3331.670 

4 1344.26 232.62 1868.85 0.48 101.131 300.271 3242.252 

5 1291.34 255.85 1858.27 0.48 121.641 359.953 2936.576 

6 1271.32 274.25 1854.26 0.48 139.462 411.580 2811.002 

7 1484.16 308.85 1896.83 0.48 180.937 534.621 3936.979 

8 1484.16 267.76 1896.83 0.48 135.989 403.393 3996.909 

9 1532.71 324.43 1906.54 0.48 200.674 592.610 4211.284 

10 1525.58 319.07 1905.12 0.48 193.947 572.969 4175.369 

11 1561.90 340.96 1912.38 0.47 222.317 655.826 4368.920 

12 1554.50 347.09 1910.90 0.47 230.209 678.548 4310.703 

13 1754.01 395.18 1950.80 0.47 304.652 897.666 5595.544 

14 1690.72 368.95 1938.14 0.47 263.834 778.309 5188.484 

15 1511.52 404.94 1902.30 0.46 311.930 911.672 3930.278 

16 1413.79 423.77 1882.76 0.45 338.112 980.959 3312.463 

17 1470.85 351.93 1894.17 0.47 234.604 689.564 3785.054 

18 1895.95 381.40 1979.19 0.48 287.898 851.552 6730.616 

19 1952.38 431.58 1990.48 0.47 370.747 1093.194 7092.951 

20 1885.06 404.44 1977.01 0.48 323.382 954.540 6594.020 

21 2246.58 407.96 2049.32 0.48 341.071 1011.581 9888.339 

22 2050.00 403.44 2010.00 0.48 327.162 968.304 8010.809 

23 1726.32 380.95 1945.26 0.47 282.306 832.466 5420.800 

24 1717.28 380.07 1943.46 0.47 280.738 827.753 5357.015 

25 1918.13 405.44 1983.63 0.48 326.070 962.959 6863.431 

26 1958.28 431.58 1991.66 0.47 370.967 1093.962 7143.109 

27 2078.87 434.94 2015.77 0.48 381.328 1126.528 8203.173 

28 2246.58 447.36 2049.32 0.48 410.132 1213.461 9796.257 

29 2136.23 428.38 2027.25 0.48 372.022 1100.480 8755.249 

30 2178.82 441.16 2035.76 0.48 396.214 1171.703 9136.043 
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Table -10 Cross hole Seismic Test Results of CHT5 Test Point,  
At Samawa CCPP 

 

Depth 
(meters) 

Vp 
(m/sec) 

Vs 
(m/sec) 

Density 
(Kg/m3) 

Poisson’s 
Ratio 

Shear 
Modulus 
Gd (MPa) 

Young 
Modulus 
Ed (MPa) 

Bulk 
Modulus Bd 

(MPa) 

1 1304.35 173.08 1860.87 0.49 55.744 166.231 3091.616 

2 1216.22 146.94 1843.24 0.49 39.797 118.803 2673.429 

3 1363.64 194.81 1872.73 0.49 71.068 211.724 3387.586 

4 1406.25 202.25 1881.25 0.49 76.951 229.226 3617.645 

5 1440.00 247.25 1888.00 0.48 115.421 342.756 3761.062 

6 1636.36 292.68 1927.27 0.48 165.097 489.833 4940.502 

7 1538.46 289.86 1907.69 0.48 160.277 474.931 4301.546 

8 1730.77 301.51 1946.15 0.48 176.919 525.219 5593.933 

9 1747.57 312.50 1949.51 0.48 190.382 564.858 5699.995 

10 1764.71 315.79 1952.94 0.48 194.753 577.817 5822.153 

11 1910.99 382.20 1982.20 0.48 289.552 856.591 6852.725 

12 1871.79 354.37 1974.36 0.48 247.935 734.587 6586.816 

13 1754.81 313.30 1950.96 0.48 191.506 568.213 5752.352 

14 1906.01 337.96 1981.20 0.48 226.291 671.527 6895.697 

15 2147.06 363.18 2029.41 0.49 267.685 795.170 8998.394 

16 1862.24 388.71 1972.45 0.48 298.030 880.514 6442.993 

17 1901.04 390.37 1980.21 0.48 301.768 892.019 6754.035 

18 1798.03 388.71 1959.61 0.48 296.090 873.752 5940.444 

19 2027.78 403.31 2005.56 0.48 326.230 965.252 7811.637 

20 2339.74 395.45 2067.95 0.49 323.387 960.651 10889.596 

21 2253.09 369.81 2050.62 0.49 280.437 833.548 10035.834 

22 2765.15 442.96 2153.03 0.49 422.456 1256.241 15898.931 

23 2625.90 460.86 2125.18 0.48 451.368 1339.760 14052.028 

24 2433.33 506.94 2086.67 0.48 536.258 1584.443 11640.374 

25 2310.13 504.84 2062.03 0.47 525.537 1550.254 10303.663 

26 2253.09 462.79 2050.62 0.48 439.196 1298.241 9824.156 

27 2242.02 460.86 2048.40 0.48 435.067 1286.006 9716.567 

28 2422.21 473.34 2084.44 0.48 467.013 1382.497 11606.993 

29 2487.38 478.88 2097.48 0.48 481.008 1424.509 12335.888 

30 2556.69 492.79 2111.34 0.48 512.728 1518.400 13117.518 
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Fig.-1 shows seismic record of CHT1 test point at depth 7.0 meters 
 

 

 
 
 

Fig.-2 shows seismic record of CHT2 test point at depth 15.0 meters. 
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Fig.-3   shows seismic records of CHT5 at depth 10.0 meters 
 

 
 

Fig.-4   shows seismic record of CHT4 at depth 8.0 meters 
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Fig.-5    P-Wave and S- Wave curves of CHT1 cross hole test 
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Fig.-6    P-Wave and S- Wave curves of CHT2 cross hole test 
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Fig.-7    P-Wave and S- Wave curves of CHT3 cross hole test 
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Fig.-8 P-Wave and S- Wave curves of CHT4 cross hole test 
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Fig.-9 P-Wave and S- Wave curves of CHT5 cross hole test 

 



APPENDIX (G)

SOIL ELECTRICAL RESISITIVITY
TEST RESULTS



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

75 0.06 0.07 28 33

150 0.02 0.02 19 19

300 0.00 0.01 0 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.25 0.20 118 94

150 0.08 0.06 75 57

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.42 0.34 198 160

150 0.09 0.06 85 57

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.10 0.10 47 47

150 0.05 0.04 47 38

300 0.02 0.01 38 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.12 0.13 57 61

150 0.06 0.07 57 66

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.13 0.16 61 75

150 0.05 0.06 47 57

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

ER2

ER3

ER4

ER5

ER6

     RESISTIVITY   ‘ρ’      

In  Ohms cm

ER1

LINE NO.    SPACING  ‘a’    

(cm)

  RESISTANCE     ‘R’      

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com         Email: azad@andrealab.com 



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

     RESISTIVITY   ‘ρ’      

In  Ohms cmLINE NO.    SPACING  ‘a’    

(cm)

  RESISTANCE     ‘R’      

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com         Email: azad@andrealab.com 

75 0.08 0.08 38 38

150 0.03 0.03 28 28

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.17 0.22 80 104

150 0.04 0.07 38 66

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.25 0.25 118 118

150 0.12 0.13 113 122

300 0.05 0.04 94 75

600 0.01 0.01 38 38

1200 0.00 0.00 0 0

75 0.11 0.11 52 52

150 0.05 0.05 47 47

300 0.00 0.01 0 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.28 0.16 132 75

150 0.09 0.06 85 57

300 0.02 0.01 38 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.20 0.19 94 89

150 0.10 0.08 94 75

300 0.04 0.03 75 57

600 0.01 0.01 38 38

1200 0.00 0.00 0 0

ER8

ER9

ER10

ER7

ER11

ER12



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

     RESISTIVITY   ‘ρ’      

In  Ohms cmLINE NO.    SPACING  ‘a’    

(cm)

  RESISTANCE     ‘R’      

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com         Email: azad@andrealab.com 

75 1.20 1.13 565 532

150 0.43 0.43 405 405

300 0.12 0.11 226 207

600 0.08 0.09 301 339

1200 0.02 0.02 151 151

75 2.77 2.71 1305 1276

150 0.98 0.98 923 923

300 0.13 0.22 245 414

600 0.07 0.07 264 264

1200 0.02 0.02 151 151

75 0.59 0.75 278 353

150 0.20 0.19 188 179

300 0.05 0.05 94 94

600 0.01 0.01 38 38

1200 0.00 0.01 0 75

75 0.11 0.16 52 75

150 0.08 0.08 75 75

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.06 0.06 28 28

150 0.03 0.03 28 28

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.12 0.12 57 57

150 0.05 0.05 47 47

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

ER13

ER14

ER15

ER16

ER17

ER18



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

     RESISTIVITY   ‘ρ’      

In  Ohms cmLINE NO.    SPACING  ‘a’    

(cm)

  RESISTANCE     ‘R’      

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com         Email: azad@andrealab.com 

75 0.08 0.08 38 38

150 0.03 0.03 28 28

300 0.00 0.00 0 0

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.10 0.11 47 52

150 0.05 0.05 47 47

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.21 0.23 99 108

150 0.10 0.10 94 94

300 0.03 0.03 57 57

600 0.01 0.00 38 0

1200 0.00 0.00 0 0

75 0.51 0.56 240 264

150 0.12 0.14 113 132

300 0.02 0.03 38 57

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.63 0.92 297 433

150 0.15 0.12 141 113

300 0.04 0.03 75 57

600 0.01 0.01 38 38

1200 0.00 0.00 0 0

75 0.19 0.18 89 85

150 0.06 0.05 57 47

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

ER19

ER20

ER21

ER22

ER23

ER24



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

     RESISTIVITY   ‘ρ’      

In  Ohms cmLINE NO.    SPACING  ‘a’    

(cm)

  RESISTANCE     ‘R’      

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com         Email: azad@andrealab.com 

75 0.09 0.08 42 38

150 0.03 0.04 28 38

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.16 0.15 75 71

150 0.07 0.06 66 57

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.11 0.12 52 57

150 0.06 0.07 57 66

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.24 0.21 113 99

150 0.16 0.14 151 132

300 0.08 0.07 151 132

600 0.02 0.02 75 75

1200 0.00 0.00 0 0

75 0.23 0.21 108 99

150 0.10 0.09 94 85

300 0.03 0.03 57 57

600 0.01 0.01 38 38

1200 0.00 0.00 0 0

75 0.43 0.46 203 217

150 0.18 0.23 170 217

300 0.07 0.08 132 151

600 0.02 0.02 75 75

1200 0.00 0.00 0 0

ER25

ER26

ER27

ER28

ER29

ER30



RESISTIVITY  TEST  RESULTS

Site: Samawa Combined Cycle P.P

N-S E-W N-S E-W

 RESISTIVITY   ‘ρ’   

In  Ohms cmLINE NO.    SPACING  ‘a’   

(cm)

  RESISTANCE     ‘R’   

In Ohms (Ώ)

ENGINEERING TESTS LABORATORY 
Website: www.andrealab.com  Email: azad@andrealab.com 

75 0.79 0.72 372 339

150 0.54 0.54 509 509

300 0.29 0.28 546 528

600 0.13 0.12 490 452

1200 0.08 0.08 603 603

75 0.38 0.36 179 170

150 0.15 0.18 141 170

300 0.04 0.03 75 57

600 0.01 0.01 38 38

1200 0.00 0.00 0 0

75 0.23 0.25 108 118

150 0.08 0.09 75 85

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.12 0.12 57 57

150 0.06 0.06 57 57

300 0.02 0.02 38 38

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

75 0.15 0.14 71 66

150 0.06 0.05 57 47

300 0.01 0.01 19 19

600 0.00 0.00 0 0

1200 0.00 0.00 0 0

Instrument Operator : Eng. Ali Al-Shamsy

Date : 07.05.2017 Time : 9:15 am

Weather Conditions : Sunny

Temperature : 40° C Site Humidity (%) :

ER33

ER34

ER35

ER31

ER32



LOAD PRESSURE VS SETTLEMENT
CURVES

APPENDIX (H)



             PIEZOMETER DATA

APPENDIX (I)



Samawa Combined Cycle Power Plant 

Water Table Level for the Piezometer 

Item No. Piezometer No. Water Level (m) 

1 P. 07 2.70 

2 P. 21 2.45 

3 P. 37 3.93 

4 P. 39 3.82 

5 P. 41 2.51 

6 P. 45 2.12 

7 P. 47 2.00 

8 P. 50 2.20 

9 P. 61 3.65 



Item No. Piezometer No. Water Depth(m) Borehole El.(m) Water Elevation(m)

1 P.07 2.7 10 7.3

2 P.21 2.45 10.1 7.65

3 P.37 3.93 11.42 7.49

4 P.39 3.82 11.42 7.6

5 P.41 2.51 10.13 7.62

6 P.45 2.12 9.72 7.6

7 P.47 2 9.8 7.8

8 P.50 2.2 10.17 7.97

9 P.61 3.65 11.4 7.75



PILE CAPACITY CALCULATIONS

APPENDIX (J)



Annex-1 - Pile Capacity Calculation
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and 
Water Treatment Area and 9.40mWS&STR&NPB  

SAMAWA  BORED  PILE CALCULATION RESULTS 

 
Bearing capacity calculations have been  carried out for  

 Bored Pile Diameter 80 cm and of  Length(L) 23m  for power block,tank, WTP area.  

 Bored Pile Diameter 80 cm and of  Length(L) 16m  for electrical and non process building 
area, GIS Building area. 

Bearing capacity calculation for axial loads are calculated  

 For  compression bearing capacity using factor of safety  on side friction capacity and bearing 
capacity 2.5 and 3 respectively and, 

 For uplift bearing capacity using factor of safety applied on side friction capacity 2.5 are 
presented below. 

 
A) Non Process Building Area (L=16m) 
 
A1. Non Process Building Area (Clay Base) 
 
A1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 999 kN 
Axial Uplift Allowable Bearing Capacity= 691  kN 
 
 
A1. 2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=308kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 
546kN‐m 
 
A2. Non Process Building Area (Sand Base) 
 
A2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 921 kN 
Axial Uplift Allowable Bearing Capacity= 637  kN 
 
 
A2. 2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=319kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 
557kN‐m 
 
B) Pipe Rack Building Area(L=16m) 
 
B1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 886 kN 
Axial Uplift Allowable Bearing Capacity= 489  kN 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and 
Water Treatment Area and 9.40mWS&STR&NPB  

B2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=294kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 
537kN‐m 
 

C) Electrical Building Area(L=16m) 
 
C1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 909 kN 
Axial Uplift Allowable Bearing Capacity= 491  kN 
 
C2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=330kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 
620kN‐m 
 

D) GIS Building Area (L=16m) 
 
D.1) GIS Building Area (Clay Base) 
D1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 895kN 
Axial Uplift Allowable Bearing Capacity= 474  kN 
 
D1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=346kN‐m 
Horizontal ultimate lateral capacity is 270kN for 2.5 cm top deflection. Maximum sectional  moment : 
652kN‐m 
 

D.2) GIS Building Area (Sand Base) 
D2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 837 kN 
Axial Uplift Allowable Bearing Capacity= 458  kN 
 
D2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=346kN‐m 
Horizontal ultimate lateral capacity is 265kN for 2.5 cm top deflection. Maximum sectional  moment : 
636kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and 
Water Treatment Area and 9.40mWS&STR&NPB  

E) STG Area (L=23m) 
 
E.1) STG Area (Clay Base) 
E1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1445 kN 
Axial Uplift Allowable Bearing Capacity= 1046  kN 
 
E1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=341kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 
639kN‐m 
 

E.2) STG Area (Sand Base) 
E2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1540kN 
Axial Uplift Allowable Bearing Capacity= 1058  kN 
 
E2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=350kN‐m 
Horizontal ultimate lateral capacity is 235kN for 2.5 cm top deflection. Maximum sectional  moment : 
639kN‐m 
 

F) Water Treatment Plant Area (L=23m) 
 
F.1) Water Treatment Plant Area (Clay Base‐1) 
F1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1478 kN 
Axial Uplift Allowable Bearing Capacity= 1087  kN 
 
F1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=330kN‐m 
Horizontal ultimate lateral capacity is 250kN for 2.5 cm top deflection. Maximum sectional  moment : 
615kN‐m 
 

F.2) Water Treatment Plant Area (Clay Base‐2) 
F2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1504kN 
Axial Uplift Allowable Bearing Capacity= 1184  kN 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and 
Water Treatment Area and 9.40mWS&STR&NPB  

F2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=353kN‐m 
Horizontal ultimate lateral capacity is 275kN for 2.5 cm top deflection. Maximum sectional  moment : 
662kN‐m 
 
F.3) Water Treatment Plant Area (Sand Base) 
F3.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1445kN 
Axial Uplift Allowable Bearing Capacity= 1084  kN 
 
F3.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=362kN‐m 
Horizontal ultimate lateral capacity is 275kN for 2.5 cm top deflection. Maximum sectional  moment : 
683kN‐m 
 

G) Tank Area (L=23m) 
 
G.1) Tank Area (Clay Base‐1) 
G1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1496  kN 
Axial Uplift Allowable Bearing Capacity= 1135  kN 
 
G1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=339kN‐m 
Horizontal ultimate lateral capacity is 255kN for 2.5 cm top deflection. Maximum sectional  moment : 
620kN‐m 
 

G.2) Tank Area (Clay Base‐2) 
G2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1413kN 
Axial Uplift Allowable Bearing Capacity= 1056  kN 
 
 
 
G2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=323kN‐m 
Horizontal ultimate lateral capacity is 255kN for 2.5 cm top deflection. Maximum sectional  moment : 
616kN‐m 
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G.3) Tank Area(Sand Base) 
G3.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1650kN 
Axial Uplift Allowable Bearing Capacity= 1151  kN 
 
G3.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=305kN‐m 
Horizontal ultimate lateral capacity is 245kN for 2.5 cm top deflection. Maximum sectional  moment : 
573kN‐m 
 

H) Switchyard Area (L=23m) 
 
H.1) Switchyard Area (Clay Base) 
H1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1462 kN 
Axial Uplift Allowable Bearing Capacity= 1075  kN 
 
H1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=314kN‐m 
Horizontal ultimate lateral capacity is 245kN for 2.5 cm top deflection. Maximum sectional  moment : 
564kN‐m 
 

H.2) Switchyard Area (Sand Base) 
H2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1498kN 
Axial Uplift Allowable Bearing Capacity= 902  kN 
 
H2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=315kN‐m 
Horizontal ultimate lateral capacity is 250kN for 2.5 cm top deflection. Maximum sectional  moment : 
583kN‐m 
 

 

 

 



Page 6 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and 
Water Treatment Area and 9.40mWS&STR&NPB  

I) GTG Area (L=23m) 
I.1) GTG Area 1 
 
I.1.1) GTG Area (Clay Base) 
I.1.1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1532 kN 
Axial Uplift Allowable Bearing Capacity= 1196  kN 
 
I.1.1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=345kN‐m 
Horizontal ultimate lateral capacity is 265kN for 2.5 cm top deflection. Maximum sectional  moment : 
649kN‐m 
 

I.1.2) GTG Area (Sand Base) 
I.1.2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1547kN 
Axial Uplift Allowable Bearing Capacity= 788  kN 
 
I.1.2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 245kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=469kN‐m 
Horizontal ultimate lateral capacity is 395kN for 2.5 cm top deflection. Maximum sectional  moment : 
849kN‐m 
 

I.2) GTG Area 2 
 
I.2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1496 kN 
Axial Uplift Allowable Bearing Capacity= 1128  kN 
 
I.2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=333kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 
641kN‐m 
 

I.3) GTG Area 3 
 
I.3.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1540 kN 
Axial Uplift Allowable Bearing Capacity= 1168  kN 
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I.3.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 150kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=296kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 
558kN‐m 
 
I.4) GTG Area 4 
 
I.4.1) GTG Area (Clay Base) 
I.1.1.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1514 kN 
Axial Uplift Allowable Bearing Capacity= 1203  kN 
 
I.4.1.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=279kN‐m 
Horizontal ultimate lateral capacity is 225kN for 2.5 cm top deflection. Maximum sectional  moment : 
516kN‐m 
 

I.4.2) GTG Area (Sand Base) 
I.4.2.1)Axial Allowable Loads 
 
Axial Compression Allowable Bearing Capacity= 1468kN 
Axial Uplift Allowable Bearing Capacity= 880  kN 
 
I.4.2.2) Horizontal Load Capacity for Free Head Pile 
 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=279kN‐m 
Horizontal ultimate lateral capacity is 225kN for 2.5 cm top deflection. Maximum sectional  moment : 
516kN‐m 
 

 

 

 

 

 

 

 

 



Page 8 of 207 
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CONCLUSION 

The analysis for bored pile of diameter 80cm and of length 16m and 23m carried out at Dhi Qar 

Power Plant For 16m piles : 

 an allowable axial bearing capacity  of 890 kN in average with a maximum and minimum 

value of 999 and 837kN. 

 an allowable axial uplift  capacity  of 520 kN in average with a maximum and minimum value 

of 691 and 458kN. 

For 23m piles : 

 an allowable axial bearing capacity  of 1475 kN in average with a maximum and minimum 

value of 1650 and 1410kN. 

 an allowable axial uplift  capacity  of 900 kN in average with a maximum and minimum value 

of 1160 and 780kN. 

The lateral capacity is mainly influenced by top clay layer. The mean undrained cohesion for  this 

layer 37 kPa with a median value of 35 kPa. The lateral capacity of 80 cm diameter bored pile for 

mean 35 undrained cohesion provides: 

Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  
moment : Mmax=330kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 
641kN‐m, for single free head pile. 
Pile lateral allowable and ultimate  load capacity to use in the project  are provided in the following 
table.  
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  SAMAWA POWER PLANT PROJECT FREE HEAD PILE IN GROUP 

Pile 
Sections 

Allowable 
Axial 
Load  Case No 

SINGLE PILE 

Spacing 

GROUP EFFECT LEAD ROW PILE'S TRAILING ROW PILE'S 

Horizontal 
Disp. 

H P multiplier H (kN) Mmax Tmax 
Section 
Depth 
Mmax 

Depth for 0 
displacement. 

Mmax Tmax 
Section 
Depth 
Mmax 

Depth for 0 
displacement. 

(cm) (kN) (mm) (kN) (m) 
Lead 
Row 

Trailing 
Row 

Lead 
Row 

Trailing 
Row 

(kN-
m) 

(kN) m m 
(kN-
m) 

(kN) m m 

Diameter  
80 

1475 

Ultimate 25 260 

3D 0.8 0.4 207 137 515 207 4.0 11.0 410 137 4.5 11.5 

4D 0.87 0.6 217 172 525 217 4 10.5 460 172 4.0 11.0 

Allowable 12 160 

3D 0.8 0.4 130 83 275 130 4 11.0 210 83 4.5 11.5 

4D 0.87 0.6 136 109 280 136 3.75 10.0 250 109 4.0 11.0 
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Samawa Pile Bearing Capacity Calculations ‐1 
 
Bored Pile Diameter 80 cm , Length 16m 
Pile bearing capacity calculation for axial loads  
For  compression bearing capacity factor of Safety applied on side friction capacity and bearing capacity is 2.5 and 3 respectively  
For uplift bearing capacity factor of safety applied on side friction capacity is 2.5 
 

 
A1)NON‐PROCESS BUILDING AREA (CLAY BASE) 

 
A1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 999 kN 
Axial  Allowable Uplift Capacity= 691 kN 
 
A1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=308kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 546kN‐m 
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A2) NON‐PROCESS BUILDING AREA (SAND BASE) 
 
A2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 921 kN 
Axial  Allowable Uplift Capacity= 637 kN 
 
A2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=319kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 557kN‐m 
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B) PIPE RACK BUILDING 
 
B1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 886 kN 
Axial  Allowable Uplift Capacity= 489 kN 
 
B2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=294kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 537kN‐m 
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C) ELECTRICAL BUILDING AREA 
 
C1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 909 kN 
Axial  Allowable Uplift Capacity= 491 kN 
 
C2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=330kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 620kN‐m 
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D) GIS BUILDING AREA 
D1)GIS Building Area (Clay Base) 
 
D1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 895 kN 
Axial  Allowable Uplift Capacity= 474 kN 
 
D1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=346kN‐m 
Horizontal ultimate lateral capacity is 270kN for 2.5 cm top deflection. Maximum sectional  moment : 652kN‐m 
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D2)GIS Building Area (Sand Base) 
 
D2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 837 kN 
Axial  Allowable Uplift Capacity= 458kN 
 
D2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=346kN‐m 
Horizontal ultimate lateral capacity is 265kN for 2.5 cm top deflection. Maximum sectional  moment : 636kN‐m 
 



Page 56 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 57 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 58 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 59 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 60 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 61 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 62 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 63 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 64 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

Samawa Pile Bearing Capacity Calculations ‐2 
 
Bored Pile Diameter 80 cm , Length 23m 
Pile bearing capacity calculation for axial loads  
For  compression bearing capacity factor of Safety applied on side friction capacity and bearing capacity is 2.5 and 3 respectively  
For uplift bearing capacity factor of safety applied on side friction capacity is 2.5 
 
 

E)STG AREA  
E1) STG AREA (Clay Base) 

 
E.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1445 kN 
Axial  Allowable Uplift Capacity= 1046 kN 
 
E.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=341kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 639kN‐m 
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E2) STG AREA (Sand Base) 
 
E.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1540 kN 
Axial  Allowable Uplift Capacity= 1058 kN 
 
E.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=350kN‐m 
Horizontal ultimate lateral capacity is 235kN for 2.5 cm top deflection. Maximum sectional  moment : 639kN‐m 
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F2) Water Treatment Area  
F.1) Water Treatment Area (Clay Base‐1) 
 
F.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1478 kN 
Axial  Allowable Uplift Capacity= 1087 kN 
 
F.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=330kN‐m 
Horizontal ultimate lateral capacity is 250kN for 2.5 cm top deflection. Maximum sectional  moment : 615kN‐m 
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F.2) Water Treatment Area (Clay Base‐2) 
 
F.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1504 kN 
Axial  Allowable Uplift Capacity= 1184 kN 
 
F.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=353kN‐m 
Horizontal ultimate lateral capacity is 275kN for 2.5 cm top deflection. Maximum sectional  moment : 662kN‐m 
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F.3) Water Treatment Area (Sand Base) 
 
F.3.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1445 kN 
Axial  Allowable Uplift Capacity= 1084 kN 
 
F.3.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 170kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=362kN‐m 
Horizontal ultimate lateral capacity is 275kN for 2.5 cm top deflection. Maximum sectional  moment : 683kN‐m 
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G) Tank Area  
G.1) Tank Area (Clay Base‐1) 
 
G.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1496 kN 
Axial  Allowable Uplift Capacity= 1135 kN 
 
G.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=339kN‐m 
Horizontal ultimate lateral capacity is 255kN for 2.5 cm top deflection. Maximum sectional  moment : 620kN‐m 
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G.2) Tank Area (Clay Base‐2) 
 
G.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1413 kN 
Axial  Allowable Uplift Capacity= 1056 kN 
 
G.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=323kN‐m 
Horizontal ultimate lateral capacity is 255kN for 2.5 cm top deflection. Maximum sectional  moment : 616kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 
 



Page 127 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

G.3) Tank Area (Sand Base) 
 
G.3.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1650 kN 
Axial  Allowable Uplift Capacity= 1151 kN 
 
G.3.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 155kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=305kN‐m 
Horizontal ultimate lateral capacity is 245kN for 2.5 cm top deflection. Maximum sectional  moment : 573kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 133 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 
H) Switchyard Area  

H. 1) Switchyard Area (Clay Base) 
 
H.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1462 kN 
Axial  Allowable Uplift Capacity= 1075 kN 
 
H.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=314kN‐m 
Horizontal ultimate lateral capacity is 245kN for 2.5 cm top deflection. Maximum sectional  moment : 564kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 



Page 139 of 207 
 

Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 
H. 2) Switchyard Area (Sand Base) 
 
H. 2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1498kN 
Axial  Allowable Uplift Capacity= 902 kN 
 
H. 2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=315kN‐m 
Horizontal ultimate lateral capacity is 250kN for 2.5 cm top deflection. Maximum sectional  moment : 583kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

I) GTG Area  
I.1) GTG Area ‐1 
I.1.1) GTG Area ‐1 (Clay Base) 
 
I. 1.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1532 kN 
Axial  Allowable Uplift Capacity= 1196 kN 
 
I. 1.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 165kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=345kN‐m 
Horizontal ultimate lateral capacity is 265kN for 2.5 cm top deflection. Maximum sectional  moment : 649kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

I. 1.2) GTG Area ‐1 (Sand Base) 
 
I. 1.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1547 kN 
Axial  Allowable Uplift Capacity= 788 kN 
 
I. 1.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 245kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=469kN‐m 
Horizontal ultimate lateral capacity is 395kN for 2.5 cm top deflection. Maximum sectional  moment : 849kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 
I.2) GTG Area ‐2 
 
I.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1496 kN 
Axial  Allowable Uplift Capacity= 1128 kN 
 
I.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 160kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=333kN‐m 
Horizontal ultimate lateral capacity is 260kN for 2.5 cm top deflection. Maximum sectional  moment : 641kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

I. 3) GTG Area ‐3 
 
I. 3.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1540 kN 
Axial  Allowable Uplift Capacity= 1168 kN 
 
I. 3.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 150kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=296kN‐m 
Horizontal ultimate lateral capacity is 240kN for 2.5 cm top deflection. Maximum sectional  moment : 558kN‐m 
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  
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Depths are related to elevation of 8.40m for GTG, HRSG and STG Areas; 9.40m for Tank Area and Water Treatment Area and 9.40mWS&STR&NPB  

 
I. 4) GTG Area ‐4 
I.4.1) GTG Area ‐4 (Clay Base) 
 
I.4.1.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1514 kN 
Axial  Allowable Uplift Capacity= 1203 kN 
 
I.4.1.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=279kN‐m 
Horizontal ultimate lateral capacity is 225kN for 2.5 cm top deflection. Maximum sectional  moment : 516kN‐m 
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I. 4.2) GTG Area ‐4 (Sand Base) 
 
I.4.2.1) Axial  Allowable Loads 
Axial Compression  Allowable  Bearing Capacity= 1468 kN 
Axial  Allowable Uplift Capacity= 880 kN 
 
I.4.2.2)Horizontal Load Capacity for Free Head Pile 
Horizontal allowable lateral load is 145kN for 1.2 cm lateral top deflection. Maximum sectional  moment : Mmax=279kN‐m 
Horizontal ultimate lateral capacity is 225kN for 2.5 cm top deflection. Maximum sectional  moment : 516kN‐m 
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Annex 2 - Sections For Calculation



Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base)

Section for Calculation  (SC) (Clay Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

9.75 Blows/30cm Wll/Ip SC Ground Level N SPT Nspt aver. 10.65 Blows/30cm Wll/Ip

9.75 Blows/30cm Wll/Ip

Clay  CH Clay  CH

ϒ = 18.5kN/m3 Clay  CH ϒ = 18.5kN/m3

Cu= 35 kPa ϒ = 18.5kN/m3 Cu= 35 kPa

Nspt= 7 Cu= 35 kPa Nspt= 9

4.25 Nspt= 7 5.2

4.25

Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 Med dns Sand ϒ = 19.0kN/m3

Φ = 33 FC:27 ϒ = 19.0kN/m3 Φ = 33

Nspt= 20 Φ = 33 FC:27 Nspt= 22

Nspt= 20 1.96

‐0.8

Dense Sand 0.45 Dense Sand

Dense Sand

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3

Φ = 38 FC:16 ϒ = 19.5kN/m3 Φ = 38

Nspt= 40 Φ = 38 FC:16 Nspt= 40

‐3.6 Nspt= 38 ‐0.9

‐3.6

V. Dense Sand Hard CH

V. Dense Sand ϒ = 20.0kN/m3

ϒ = 20.0kN/m3 Cu= 200 kPa

Φ = 43 FC:7 ϒ = 20.0kN/m3 Nspt= 40

Nspt= 58 Φ = 43 FC:7

‐5.3 Nspt= 58 ‐3.9

‐5.3 V. Dense Sand

Hard CH Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Cu= 240 kPa Cu= 240 kPa Φ = 42

Nspt= 60 Nspt= 60 Nspt= 62

‐8.3 ‐9

V. Dense Sand ‐20.3

Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Φ = 43 Cu= 240 kPa

Nspt= 60 Nspt= 65

‐20.3

‐30

Hard CH

ϒ = 20.0kN/m3

Cu= 240 kPa

Nspt= 70

‐30

GTG Area 4 GTG Area 3

Note: Liquefaction Analysis is performed for this section. Note: Liquefaction Analysis is performed for this section.



GTG Area 2 GTG Area 1

Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Sand Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

9.95 Blows/30cm Wll/Ip 9.91 Blows/30cm Wll/Ip 9.91 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CH

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 35 kPa

Nspt= 10 Nspt= 7 Nspt= 9

5.00 5.2 6.87

Dense Sand

Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.5kN/m3

Φ = 33 Φ = 33 FC:27 Φ = 38

Nspt= 22 Nspt= 21 Nspt= 40

2.1 ‐2.37

1.00

Dense Sand Dense Sand V. Dense Sand

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3 ϒ = 19.5kN/m3

Φ = 38 Φ = 38 FC:16 Φ = 42

Nspt= 39 Nspt= 41 Nspt= 85

‐2.5 ‐4 ‐23.13

V. Dense Sand V. Dense Sand Hard CH

ϒ = 20.0kN/m3

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 Cu= 240 kPa

Φ = 42 Φ = 42 FC:14 Nspt= 96

Nspt= 73 Nspt= 79

‐6.5 ‐5.1 ‐30

Hard CH Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Cu= 240 kPa Cu= 240 kPa

Nspt= 65 Nspt= 60

‐30 ‐30

Note: Liquefaction Analysis is performed for this section.



Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Clay Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

9.815 Blows/30cm Wll/Ip 9.8 Blows/30cm Wll/Ip 10.25 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CH

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 35 kPa

Nspt= 9 Nspt= 5 Nspt= 6

4.5 5.3 5.46

Med dns Sand Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 33 FC:28 Φ = 34 Φ = 34

Nspt= 20 Nspt= 24 Nspt= 23

0.5 ‐0.7 0.96

Dense Sand V. Dense Sand Dense Sand

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3 ϒ = 19.5kN/m3

Φ = 38 FC:17 Φ = 44 Φ = 39

Nspt= 41 Nspt= 65 Nspt= 43

‐3.17 ‐2.2 ‐6.04

V. Dense Sand Dense Sand Hard CH

ϒ = 20.0kN/m3

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 Cu= 240 kPa

Φ = 44 FC:16 Φ = 38 Nspt= 64

Nspt= 62 Nspt= 38

‐6.7 ‐3.7 ‐15.04

Hard CH Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Cu= 184 kPa Cu= 214 kPa

Nspt= 49 Nspt= 57

‐10.2 ‐15.2

V. Dense Sand

ϒ = 20.0kN/m3

Φ = 44

Nspt= 64

‐13.1

Hard CH

ϒ = 20.0kN/m3

Cu= 244 kPa

Nspt= 65

‐19.63

Electrical Building AreaTransformers Area

Note: Liquefaction Analysis is performed for this section.



Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Clay Base‐1) Section for Calculation  (SC) (Clay Base‐1)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

10.99 Blows/30cm Wll/Ip 11.47 Blows/30cm Wll/Ip 9.64 Blows/30cm Wll/Ip

Clay  CH Clay  CL Clay  CL

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 26 kPa Cu= 31 kPa Cu= 38 kPa

Nspt= 6 Nspt= 7 Nspt= 8

5.46 6.97 5.14

Med dns Sand Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 34 Φ = 34 Φ = 32 FC:38

Nspt= 23 Nspt= 24 Nspt= 16

0.96 5.47 2.22

Dense Sand Dense Sand Hard CH

ϒ = 20.0kN/m3

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3 Cu= 195 kPa

Φ = 39 Φ = 40 Nspt= 39

Nspt= 43 Nspt= 48

‐6.04 ‐2.03 1.47

V. Dense Sand Dense Sand

Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Cu= 320 kPa Φ = 44 Φ = 38 FC:26

Nspt= 64 Nspt= 63 Nspt= 41

‐3.53 ‐5.28

‐15.04 Hard CH Hard CH

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Cu= 325 kPa Cu= 300 kPa

Nspt= 65 Nspt= 60

‐12.53 ‐15.28

V. Dense Sand

ϒ = 20.0kN/m3

Φ = 41

Nspt= 50

‐13.53

LDO&CO Treatment Area LDO CO Unloading Area Switchyard Control Bld. Area

Note: Liquefaction Analysis is performed for this section.



Section for Calculation  (SC) (Clay Base‐1) Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base‐2)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

11.47 Blows/30cm Wll/Ip 11.7 Blows/30cm Wll/Ip 11.67 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CH

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 35 kPa

Nspt= 9 Nspt= 15 Nspt= 7

5.6 5.69 5.67

Med dns Sand Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 34 Φ = 35 Φ = 33

Nspt= 25 Nspt= 29 Nspt= 22

1.6 2.69 ‐2.33

Dense Sand V. Dense Sand Dense Sand

ϒ = 19.5kN/m3 ϒ = 20.0kN/m3 ϒ = 19.5kN/m3

Φ = 38 Φ = 42 Φ = 37

Nspt= 40 Nspt= 71 Nspt= 36

‐2.9 ‐3.31 ‐6.33

Hard CH

Hard CH ϒ = 20.0kN/m3 Hard CH

ϒ = 20.0kN/m3 Cu= 240 kPa ϒ = 20.0kN/m3

Cu= 240 kPa Nspt= 93 Cu= 240 kPa

Nspt= 68 Nspt= 50

‐11.31 ‐13.33

‐8.9

V. Dense Sand V. Dense Sand

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3

Φ = 42 Φ = 42

Nspt= 64 Nspt= 100

‐11.5 ‐30

Hard CH

ϒ = 20.0kN/m3

Cu= 240 kPa

Nspt= 66

‐30

Tank Area



Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

9.78 Blows/30cm Wll/Ip 9.78 Blows/30cm Wll/Ip 10.10 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CL

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 35 kPa

Nspt= 10 Nspt= 10 Nspt= 10

4.42 4.42 4.1

Med dns Sand Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 33 Φ = 35 Φ = 32

Nspt= 20 Nspt= 28 Nspt= 16

1.25 0.72 1.1

Dense Sand Dense Sand Dense Sand

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3 ϒ = 20.0kN/m3

Φ = 39 Φ = 40 Φ = 38

Nspt= 42 Nspt= 45 Nspt= 39

‐3.25 ‐5.37 ‐6.34

V. Dense Sand Hard CH

Hard CH ϒ = 20.0kN/m3

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 Cu= 285 kPa

Φ = 42 Cu= 240 kPa Nspt= 57

Nspt= 63 Nspt= 48 ‐9.53

‐7.1 ‐9.1

Hard CH V. Dense Sand

ϒ = 20.0kN/m3

Cu= 240 kPa ϒ = 20.0kN/m3

Nspt= 64 Φ = 42

Nspt= 71

‐30

Switchyard Area Air Cooled Condenser Area



Section for Calculation  (SC) (Clay Base‐1) Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

10.19 Blows/30cm Wll/Ip 11.7 Blows/30cm Wll/Ip 10.19 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CL

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 35 kPa

Nspt= 11 Nspt= 11 Nspt= 10

5.6 5.6 5.69

Med dns Sand Med dns Sand M. Dense Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 35 Φ = 35 Φ = 34

Nspt= 28 Nspt= 28 Nspt= 24

0.59 0.59 ‐1.65

Dense Sand

Dense Sand Dense Sand ϒ = 19.0kN/m3

Φ = 37

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3 Nspt= 36

Φ = 38 Φ = 38 ‐5.65

Nspt= 41 Nspt= 41

‐4.87 ‐4.87 Hard CH

V. Dense Sand V. Dense Sand ϒ = 20.0kN/m3

Cu= 430 kPa

ϒ = 20.0kN/m3 ϒ = 20.0kN/m3 Nspt= 86

Φ = 42 Φ = 42 ‐9.65

Nspt= 74 Nspt= 74

‐6.29 ‐12.51

Hard CH

ϒ = 20.0kN/m3 Hard CH

Cu= 240 kPa ϒ = 20.0kN/m3

Nspt= 66 Cu= 240 kPa

‐30 Nspt= 72

‐30

GIS Building Area Pipe Rack 



Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base‐1)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

10.26 Blows/30cm Wll/Ip 10.26 Blows/30cm Wll/Ip 9.89 Blows/30cm Wll/Ip

Clay  CH Med dns Sand Clay  CL

ϒ = 18.5kN/m3 ϒ = 19.0kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Φ = 30 Cu= 34 kPa

Nspt= 8 Nspt= 9 Nspt= 9

4.5 7.17 5.39

Med dns Sand Soft CL Dense Sand

ϒ = 19.0kN/m3 ϒ = 19.5kN/m3 ϒ = 19.0kN/m3

Φ = 34 Cu= 20 kPa Φ = 35

Nspt= 24 Nspt= 4 Nspt= 29

‐1.50 5.67 0.89

Hard CH

Stiff CH Med dns Sand ϒ = 20.0kN/m3

ϒ = 19.5kN/m3 ϒ = 19.0kN/m3 Cu= 150 kPa

Cu= 65 kPa Φ = 32 Nspt= 30

Nspt= 17 Nspt= 16 ‐2.11

1.17

‐3.0 Dense Sand

Dense Sand

V. Dense Sand ϒ = 19.5kN/m3 ϒ = 20.0kN/m3

Φ = 39 Φ = 40

ϒ = 20.0kN/m3 Nspt= 42 Nspt= 47

Φ = 45 ‐3.33 ‐6.61

Nspt= 70 Hard CH

‐8.8 Very Stiff CH ϒ = 20.0kN/m3

ϒ = 20.0kN/m3 Cu= 325 kPa

Hard CH Cu= 230 kPa Nspt= 65

ϒ = 20.0kN/m3 Nspt= 26 ‐27.61

Cu= 240 kPa ‐6.33 Dense Sand

Nspt= 61

‐30 Med dns Sand ϒ = 20.0kN/m3

ϒ = 19.0kN/m3 Φ = 41

Φ = 34 Nspt= 50

Nspt= 23 ‐30.11

‐7.83

Hard CH

ϒ = 20.0kN/m3

Cu= 240 kPa

Nspt= 72

‐13.00

V. Dense Sand

ϒ = 20.0kN/m3

Φ = 41

Nspt= 50

‐16.83

Hard CH

ϒ = 20.0kN/m3

Cu= 240 kPa

Nspt= 72

‐30.00

STG Area Fire Compressed Air Area



Section for Calculation  (SC) (Clay Base‐1) Section for Calculation  (SC) (Clay Base‐2)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

11.32 Blows/30cm Wll/Ip 11.32 Blows/30cm Wll/Ip

Clay  CH Clay  CH

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa

Nspt= 7 Nspt= 7

5.41 6.75

Med dns Sand Med dns Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 34 Φ = 33

Nspt= 24 Nspt= 20

1.66 ‐0.75

Dense Sand Dense Sand

ϒ = 19.5kN/m3 ϒ = 19.5kN/m3

Φ = 39 Φ = 38

Nspt= 44 Nspt= 38

‐2.59 ‐3.75

Hard CH

ϒ = 20.0kN/m3 Hard CH

Cu= 240 kPa ϒ = 20.0kN/m3

Nspt= 57 Cu= 240 kPa

Nspt= 49

‐4.59

V. Dense Sand

ϒ = 19.5kN/m3

Φ = 42

Nspt= 78 ‐8.59

Hard CH

ϒ = 20.0kN/m3

Cu= 240 kPa

Nspt= 81

‐30

Water Treatment Plant Area



Non‐Process Building Area Workshop & Stores Area

Section for Calculation  (SC) (Sand Base) Section for Calculation  (SC) (Clay Base) Section for Calculation  (SC) (Clay Base)

SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver. SC Ground Level N SPT Nspt aver.

11.428 Blows/30cm Wll/Ip 11.475 Blows/30cm Wll/Ip 11.39 Blows/30cm Wll/Ip

Clay  CH Clay  CH Clay  CL

ϒ = 18.5kN/m3 ϒ = 18.5kN/m3 ϒ = 18.5kN/m3

Cu= 35 kPa Cu= 35 kPa Cu= 38 kPa

Nspt= 8 Nspt= 7 Nspt= 8

4.4 6.25 3.92

Med dns Sand Med dns Sand Medium Sand

ϒ = 19.0kN/m3 ϒ = 19.0kN/m3 ϒ = 19.0kN/m3

Φ = 33 Φ = 33 Φ = 34

Nspt= 22 Nspt= 22 Nspt= 24

0.65 3.22 2.42

V. Dense Sand

Dense Sand V. Stiff CH ϒ = 19.0kN/m3

ϒ = 18.5kN/m3 Φ = 42

ϒ = 20.0kN/m3 Cu= 35 kPa Nspt= 55

Φ = 38 Nspt= 21 ‐3.58

Nspt= 39

‐3.6 2.4 Hard CH

ϒ = 20.0kN/m3

Hard CH Dense Sand Cu= 240 kPa

ϒ = 18.5kN/m3 Nspt= 54

Cu= 240 kPa ϒ = 20.0kN/m3 ‐11.58

Nspt= 67 Φ = 38 V. Dense Sand

Nspt= 40 ϒ = 19.0kN/m3

‐7.6 ‐2.6 Φ = 44

Nspt= 64

Dense Sand Hard CH ‐13.58

ϒ = 20.0kN/m3 Hard CH

ϒ = 20.0kN/m3 Cu= 215 kPa ϒ = 20.0kN/m3

Φ = 40 Nspt= 43 Cu= 250 kPa

Nspt= 46 ‐13.58 Nspt= 50

‐10.1 ‐13.58

Hard CH

ϒ = 20.0kN/m3

Cu= 235 kPa

Nspt= 47

‐13.63



Annex 3 - Geotechnical Site Characterization



HRSG 4 AREA

BH  Ground Level N SPT Nspt aver. BH  Ground Level Nspt aver. CPT2 BH  Ground Level Nspt aver. Cu
5 9.74 Wll/Ip 6 9.73 Wll/Ip qc 7 10 Wll/Ip (kPa)

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm

0.5 9.25 7 0.5 9.22 8 Stiff CH 0.5 9.5 6 Stiff CH 25

1.5 8.25 8 Stiff CH 1.5 8.22 6 8 1.5 8.5 6 11 33

3 6.75 13 10 3 6.72 10 64/37 1 3 7 10 63/38 44

4.5 5.25 14 59/34 5.7 4.5 5.5 14 53

Med.dns Sand 6 4 21 29

3.75 4.5 5.22 14 33

6 3.75 17 Med.dns Sand 6 3.72 28 23 FC:27 2.5 43

7.5 2.25 30 23 7.5 2.22 28 41/22 12 31

9 0.75 21 40/18  FC: 32 1.45 7.5 2.5 42 Dense Sand.

0.3 Dense Sand 42 Depth Nspt  Fi Fc

10.5 ‐0.75 43 Dense Sand 9 0.72 80 32 NP FC:16 1 (m) Blows/30cm ᵒ %

12 ‐2.25 40 41 21 9 1 60 9 36 29

43/22  FC:47 V. Dense Sand. 18 40 31 44

10.5 ‐0.5 55 62  FC:29 16.5 72 39 40

10.5 ‐0.78 32 39/19 44/23 13.5 74 38 NP

‐3.75 12 ‐2.28 30 12 ‐2 71 12 33 31 NP

13.5 ‐3.75 46 Hard CH ‐3 ‐3.5

15 ‐5.25 82 64 Hard CH 13.5 ‐3.5 74 V. Dense Sand.

92/56 13.5 ‐3.78 53 56 74

‐6 15 ‐5.28 59 55/32 ‐4.25

‐6 15 ‐5 100/25 Hard CH

16.5 ‐6.75 72 V. Dense Sand V. Dense Sand  FC:39 16.5 ‐6.5 100/28 43

72  FC:40 16.5 ‐6.78 69 69 18 ‐8 43 83/52

‐7.5 43/21

18 ‐8.25 68 ‐7.5 ‐8.75

19.5 ‐9.75 62 Hard CH 19.5 ‐9.5 84 V. Dense Sand

21 ‐11.25 60 66 18 ‐8.28 34 Hard CH 21 ‐11 67 82  FC:47

22.5 ‐12.75 65 72/43 19.5 ‐9.78 83 71 22.5 ‐12.5 94 42/20

24 ‐14.25 73 21 ‐11.28 96 61/37

22.5 ‐12.78 50/13 ‐14

24 ‐14.28 50/12 24 ‐14 78 Hard CH

‐15.75 25 ‐15.28 50/14 ‐15.3 25.5 ‐15.5 82 83

25.5 ‐15.75 57 Dense Sand 27 ‐17 77 84/50

27 ‐17.25 37 47  FC:45 28.5 ‐18.5 95

45/24 30 ‐20 100/29

‐17.75

28.5 ‐18.75 100/27 Hard CH

30 ‐20.25 50/8 77/45

POWER BLOCK SOIL STRATIFICATION



CTG 4 AREA

Fin Fan Cooler 4

BH  Ground Level N SPT Nspt aver. CPT1 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

2 9.7 Wll/Ip qc 3 9.68 Wll/Ip 4 9.67 Wll/Ip

Depth (m) Elev. Blows/30cm (MPa) Depth (m) Elev. Blows/30cm Depth (m) Elev. Blows/30cm

0.5 9.2 8 Stiff CH 0.5 9.17 6 Stiff CH

3 6.7 6 8 0.75 8.93 5 Medium CH 3 6.67 11 11

4.5 5.2 11 59/35 1.1 3 6.68 4 5 53/30

4.5 5.18 5 62/37 5.17

4.68 4.5 5.17 20 Medium Sand

3.7 6 3.67 28 26  FC: 49

6 3.7 15 Med.dns Sand 11 6 3.68 18 Medium Sand 7.5 2.17 29 NP

7.5 2.2 12 14  FC: 28 7.5 2.18 13 16 FC:43 0.67

9 0.7 14 46/22

‐0.8 0.68 9 0.67 80 V. Dense Sand

10.5 ‐0.8 41 Dense Sand 21 9 0.68 36 Dense Sand  FC: 16 10.5 ‐0.83 100/27 74 FC: 20

38  FC: 21 10.5 ‐0.82 49 42 12 ‐2.33 67 NP

13.5 ‐3.83 74

12 ‐2.3 33 ‐2.32

13.5 ‐3.8 40  NP:FC: 11 12 ‐2.32 55

‐5.3 13.5 ‐3.82 60 V. Dense Sand  FC: 17

15 ‐5.3 64 V. Dense Sand 58

16.5 ‐6.8 50/8 64  FC: 7 ‐5.33

89/58 ‐5.32 15 ‐5.33 95

Hard CH

18 ‐8.3 50/12 ‐7.2 15 ‐5.32 52 Hard CH 95

19.5 ‐9.8 55 95/56

21 ‐11.3 50/11 16.5 ‐6.82 37 45 ‐6.83

22.5 ‐12.8 50/13 Hard CH 55/32 16.5 ‐6.83 100/28 V. Dense Sand

24 ‐14.3 54 49 ‐8.32 NP  FC: 18

25.5 ‐15.8 57 78/47

27 ‐17.3 42 18 ‐8.32 40 Dense Sand 18 ‐8.33 91 ‐8.33

28.5 ‐18.8 39 20 ‐10.32 49 44  FC: 44 20 ‐10.33 50/13 V. Dense Sand

30 ‐20.3 50/12 ‐11.3 91  FC: 39

Hard CH 37/18

22 ‐12.32 43 46 22 ‐12.33 83 ‐12.33

‐13.3 24 ‐14.33 82 Hard CH

27 ‐17.33 74 80

24 ‐14.32 88 V. Dense Sand. 30 ‐20.33 50/6 72/42

26 ‐16.32 100/26 88  FC: 36

65/37

‐17.3

28 ‐18.32 37 Hard CH

31 ‐21.32 78 60

34 ‐24.32 100/27 86/52

37 ‐27.32 50/6

40 ‐30.32 66 ‐30.32

POWER BLOCK SOIL STRATIFICATION



HRSG 3  AREA 

Cu

BH  Ground Level N SPT Nspt aver. CPT2 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. (kPa)

12 12 Wll/Ip qc 13 12 Wll/Ip 14 10.07 Wll/Ip 35

Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm Depth Elev. Blows/30cm 38

38.5

0.5 11.5 7 Stiff CH 0.5 11.5 8 Very Stiff CH 36

3 9 12 10 1.5 3 9 13 16 42

60/32 0.5 9.56 7 48

7.5 4.5 7.5 13 59/32 1.5 8.56 10 Stiff CL 28

4.5 7.5 23 Medium Sand 8.6 6 6 28 3 7.06 9 10 26

6 6 30 27  FC: 22 4.5 5.56 12 47/27 38

NP 5.5 6 4.06 11

4.5 Dense Sand

7.5 4.5 48 Dense Sand 20 7.5 4.5 39 39  FC:16 2.56 Depth Nspt  Fi Fc

46 NP 7.5 2.56 87 V. Dense Sand (m) Blows/30cm ᵒ %

9 3 68 NP  FC: 26 1.5 9 1.06 100/29 87 FC: 16 15 53 34 17

10.5 1.5 33 NP 7.5 32 28 34

12 0 38 38/19 ‐0.44 6 48 27 26

9 3 77 Dense Sand 21 78 38 27

0 10.5 1.5 77 V. Dense Sand 10.5 ‐0.44 43 43 10.5 43 38 16

Hard CH 12 0 85 80 NP 6.5 29 32 16

13.5 ‐1.5 50/11 50 14 ‐2 81 FC:13 ‐1.94 15.5 78 39 22

65/41 12 ‐1.94 51 V. Dense Sand 10.5 43 37 16

‐3 ‐3 13.5 ‐3.44 70 61  FC: 22

15 ‐3 37 Dense Sand 16 ‐4 93 NP NP

16.5 ‐4.5 39 38  FC: 40 18 ‐6 R V. Dense Sand ‐3.9

39/18 20 ‐8 96 96  FC: 29 15 ‐4.94 63

‐6 R NP 16.5 ‐6.44 76

18 ‐6 54 V. Dense Sand 18 ‐7.94 50/12 Hard CH

19.5 ‐7.5 59 63 19.5 ‐9.44 50/9 69

21 ‐10.94 50/8 68/40

21 ‐9 76 NP  FC: 27 ‐8.5 22.5 ‐12.44 50/7

22.5 ‐10.5 98 Hard CH 24 ‐13.94 50/14

‐10.5 25 ‐13 50/11 98 25.5 ‐15.44 92 ‐16.94

22.5 ‐10.5 79 Hard CH 69/42 V dns Sand

24 ‐12 88 84 27 ‐16.94 50/7 69

25.5 ‐13.5 50/13 82/52 NP: FC: 39

27 ‐15 50/13 ‐18.44

28.5 ‐16.5 50/8 28.5 ‐18.44 50/12 Hard CH

30 ‐18 50/4 ‐18 30 ‐19.94 50/9 69/39

POWER BLOCK SOIL STRATIFICATION



STG3 AREA  FIN FAN COOLER 2

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT3 BH  Ground Level N SPT Nspt aver.

9 9.93 Wll/Ip 10 9.89 Wll/Ip qc 11 9.96 Wll/Ip

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm

0.5 9.43 6 Medium CL 0.5 9.39 8 Stiff CH 0.5 9.46 7 Stiff CH

1.5 8.43 6 7 3 6.89 10 9 1.5 8.46 8 8

3 6.93 8 45/21 68/43 1.1 3.5 6.46 9 54/30

5.43 5.39

4.5 5.43 18 Med Dns Sand 4.5 5.39 19 Med. Dns. Sand 15.6 5 4.96 12 4.96

6 3.93 24 21  FC: 26 19  FC: 16 19.7 6.5 3.46 29 Med.Dns. Sand

3.89 21 NP: FC: 16

7.5 2.43 32 2.43 6 3.89 31 Dense Sand

9 0.93 31 Dense Sand 7.5 2.39 36 34 NP: FC: 27 17.9 8 1.96 78 1.96

10.5 ‐0.57 34 39  FC: 34 0.89 18 9.5 0.46 77 V. Dense Sand

12 ‐2.07 40 36/17 9 0.89 27 Hard CH 11 ‐1.04 77 78 Sand FC: 19

13.5 ‐3.57 58 10.5 ‐0.61 33 30 12.5 ‐2.54 78 NP

65/39 14 ‐4.04 84

‐5.07 15.5 ‐5.54 71

15 ‐5.07 60 Hard CH 12 ‐2.11 57 ‐2.11

60 13.5 ‐3.61 36 V. Dense Sand

66/39 15 ‐5.11 53 49  FC: 17

‐6.57 16.5 ‐6.61 49 NP

16.5 ‐6.57 55 V. Dense Sand 17 ‐7.04 64 ‐7.04

18 ‐8.07 49 54  FC: 17 18.5 ‐8.54 50/10

20 ‐10.07 57 NP 20 ‐10.04 100/24

18 ‐8.11 41 ‐8.11 21.5 ‐11.54 50/14 Hard CH

‐12.07 20 ‐10.11 32 23 ‐13.04 98 81

22 ‐12.07 57 22.5 ‐12.61 57 Hard CH 24.5 ‐14.54 50/11 80/50

24 ‐14.07 83 Hard CH 25 ‐15.11 77 66 26 ‐16.04 50/9

26 ‐16.07 59 73 27.5 ‐17.61 65 72/43 27.5 ‐17.54 50/11

28 ‐18.07 79 85/52 30 ‐20.11 79 29.5 ‐19.54 50/14

30 ‐20.07 86 32.5 ‐22.61 92

35 ‐25.11 88

‐27.61

37.5 ‐27.61 50/13 V. Dense Sand

40 ‐30.11 50/8 42/23  FC: 37

POWER BLOCK SOIL STRATIFICATION



HRSG  2 AREA 

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT6 BH  Ground Level N SPT Nspt aver.

19 9.9 Wll/Ip 20 10.08 Wll/Ip qc 21 10.1 Wll/Ip Cu

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm (kPa)

37.5

0.5 9.4 8 Stiff CH 0.75 9.33 7 Stiff CH 0.5 9.6 8 Stiff CL 59

1.5 8.4 7 8 3 7.08 8 8 1.5 3 7.1 12 13 34

3.5 6.4 61/37 54/28 4.5 5.6 20 54/29 45.5

5.4 5.58 4.7 30.5

4.5 5.58 12 Med dns Sand 9.8 4.1 29

12 Dense  Sand 44.5

4.5 5.4 20 Dense Sand NP 15 6 4.1 39 39  FC:17 42

6 3.9 42 35  FC: 34 4.08 40/19 33

7.5 2.4 43 43/21 6 4.08 29 Medium Sand 18.5 36

7.5 2.58 28 28  FC: 16 2.6

0.9 9 1.08 27 NP 21 7.5 2.6 70 V. Dense Sand Depth Nspt  Fi Fc

9 0.9 59 70 (m) Blows/30cm ᵒ %

10.5 ‐0.6 72 V. Dense Sand ‐0.42 NP

12 ‐2.1 89 69  FC: 11 10.5 ‐0.42 35 Dense Sand 1.1 14 57 41 11

14 ‐4.1 57 NP 12 ‐1.92 45 40 FC: 17 9 1.1 61 V. Dense Sand 10.5 64 37 29

NP 10.5 ‐0.4 94 64  FC:12 20 83 39 34

‐4.92 12 ‐1.9 65 52/30 7.5 40 47 37

13.5 ‐3.42 59 V. Dense Sand 13.5 ‐3.4 37 ‐4.9 11 48 39 28

‐6.6 15 ‐4.92 68 68 7.5 28 28 16

16.5 ‐6.6 24 Hard Clay CH NP 15 ‐4.9 53 Hard CH 12.5 40 36 16

18 ‐8.1 50/14 35 ‐6.42 60

74/43 16.5 ‐6.4 58 73/47

18 ‐7.9 69

20 ‐10.1 45 40/18  FC: 45 16.5 ‐6.42 63 ‐9.9

18 ‐7.92 50/14 Hard CH 20 ‐9.9 83 V. Dense Sand

19.5 ‐9.42 50/13 63 83 FC:35

‐12.6 21 ‐10.92 50/8 71/42 NP

22.5 ‐12.6 92 Hard CH 23 ‐12.92 50/10 ‐11.9

25 ‐15.1 50/12 92 25 ‐14.92 50/12 ‐14.92 22 ‐11.9 99 Hard CH

27.5 ‐17.6 94 80/47 24 ‐13.9 100/29 99

30 ‐20.1 90 ‐20 26 ‐15.9 50/13 89/54

28 ‐17.9 50/12

30 ‐19.9 50/10 ‐19.9

POWER BLOCK SOIL STRATIFICATION



STG 2 AREA  FIN FAN COOLER 2

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT6 BH  Ground Level N SPT Nspt aver.

16 9.84 Wll/Ip 17 9.83 Wll/Ip qc 18 9.99 Wll/Ip

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm

0.5 9.34 6 Medium CH 0.75 9.08 6 Stiff CH 0.5 9.49 7 Stiff CH

3 6.84 5 5 2 7.83 9 14 1.5 1.5 8.49 9 8

51/29 3.5 6.33 14 65/41 56/31

5.34 1.7 6.49

4.5 5.34 24 Dense Sand 3.5 6.49 16 Medium Sand

6 3.84 34 34 FC:47 5 4.83 25 11 16

7.5 2.34 62 40/21 NP

0.84 4.99

3.33 5 4.99 35 Dense Sand

9 0.84 32 Dense Sand 6.5 3.33 26 Dense Sand 25 6.5 3.49 32 48 Sand FC:28

10.5 ‐0.66 48 40  FC:25 8 1.83 29 30 22 8 1.99 36 39/18

NP 9.5 0.33 88 42/23  FC: 34 0.49

‐2.16 ‐1.17

11 ‐1.17 42 Dense Sand 9.5 0.49 88

12 ‐2.16 82 V. Dense Sand 12.5 ‐2.67 51 47 FC:41 11 ‐1.01 100 V. Dense Sand

82 59/34 12.5 ‐2.51 94 100

NP ‐4.17 12.5 ‐2.51 94 NP  FC:15

‐4.16 14 ‐4.17 53 V. Dense Sand

14 ‐4.16 47 Hard CL 15.5 ‐5.67 100/29 53  FC: 42 14 ‐4.01 100/26 ‐4.01

16 ‐6.16 74 56 39/19 16 ‐6.01 81

18 ‐8.16 46 47/22 18 ‐8.01 88 Hard CH

‐10.16 ‐7.7 20 ‐10.01 50/11 85

78/46

20 ‐10.16 50/12 NP 17.5 ‐7.67 100/29 22 ‐12.01 50/12

Sand FC:23 24 ‐14.01 100/27

‐12.16 19.5 ‐9.67 70 Hard CH 26 ‐16.01 100/25

22 ‐12.16 97 Hard CH 22 ‐12.17 50/11 81 28 ‐18.01 50/13

24 ‐14.16 77 88 24 ‐14.17 50/8 79/50 30 ‐20.01 50/10

26 ‐16.16 89 73/43 27 ‐17.17 50/11

28 ‐18.16 50/14 30 ‐20.17 91

30 ‐20.16 50/11 ‐23.17

33 ‐23.17 89 NP  FC: 22

‐26.2

36 ‐26.17 78 Hard CH

39.5 ‐29.67 87 83

68/39

POWER BLOCK SOIL STRATIFICATION



HRSG  1 AREA 

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT8 BH  Ground Level N SPT Nspt aver. Cu

26 9.75 Wll/Ip 27 9.98 Wll/Ip qc 28 10.3 Wll/Ip (kPa)

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm

44.5

0.5 9.25 8 Stiff CL 0.75 9.23 8 Stiff CH  0.5 9.7 6 M.stiff CH 45

3 6.75 12 10 3 6.98 9 9 1.3 5 42

45/25 54/32 3 7.2 4 56/33 26

5.25 5.48 4 6.8 24

4.5 5.25 17 Med dns Sand 4.5 5.48 11 Med dns Sand 7.8 43

6 3.75 16 17  FC:27 6 3.98 30 45 FC:37 4.5 5.7 20 38

14.3 6 4.2 17 Med dns Sand 27

2.48 12 7.5 2.7 23 22 FC:28 52

2.25 Dense Sand 9.5 9 1.2 26 36/17 48

7.5 2.25 52 V. Dense Sand 7.5 2.48 47 47 FC:32 63

9 0.75 57 50 40/21

10.5 ‐0.75 40 39/20 FC:28 0.98 Depth Nspt  Fi Fc

‐0.3 (m) Blows/30cm ᵒ %

9 0.98 93 V. Dense Sand 10.5 ‐0.3 43 Dense Sand

‐2.25 10.5 ‐0.52 66 47 FC:22 12 ‐1.8 46 46 FC:16 13.5 52 38 29

12 ‐2.25 32 Dense Sand 40/21 9 43 34 16

32  FC:29 12 39 35 18

‐3.75 ‐2.02 9 27 35 22

13.5 ‐3.75 38 Hard CH 12 ‐2.02 60 ‐3.8 12 32 38 29

15 ‐5.25 37 38 14 ‐4.02 62 14 ‐3.8 52 22.5 80 41 15

81/54 16 ‐6.02 63 Hard CH 16 ‐5.8 30

‐7.25 18 ‐8.02 72 71 18 ‐7.8 27 Hard CH

17 ‐7.25 39 Dense Sand 20 ‐10.02 93 80/51 20 ‐9.8 35 51

19 ‐9.25 53 46  FC:42 22 ‐12.02 66 22.5 ‐12.3 54 85/55

NP 24.5 ‐14.52 84 25 ‐14.8 62

27.5 ‐17.3 99

21 ‐11.25 50/9 ‐11.25 30 ‐19.8 50/14

23 ‐13.25 47 Hard CH

25 ‐15.25 62 69

27 ‐17.25 90 74/45

29.5 ‐19.75 78

POWER BLOCK SOIL STRATIFICATION



GTG 1 AREA  FIN FAN COOLER 1

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT7 BH  Ground Level N SPT Nspt aver.

23 9.88 Wll/Ip 24 9.87 Wll/Ip qc 25 9.68 Wll/Ip

Depth(m) Elev.(m) Blows/30cm Depth(m) Elev.(m) Blows/30cm (MPa) Depth(m) Elev.(m) Blows/30cm

Stiff CH 0.5 9.18 5 Med Stiff  CL

0.5 9.37 8 8 0.5 9.37 8  Stiff CH 1.5 1.5 8.18 3 4

61/35 3 6.87 11 8 3 6.68 5 42/19

6.87 6.87 4.7

3 6.87 8 Med dns Sand 9.8 5.18

4.5 5.37 26 17 FC:27 Dense Sand  4.5 5.18 24 Med dns Sand

NP 4.5 5.37 35 39 15 24 FC:33

38/17

3.87 6 3.87 45 52/29  FC:28 18.5 3.68

6 3.87 34 Dense Sand 21 6 3.68 29 Medium Sand

35 2.37 7.5 2.18 29 29

NP 7.5 2.37 65 V.dns Sand NP

9 0.87 100/27 80  FC:36

7.5 2.37 35 2.18

9 0.87 35  FC:27  Dense Sand

9 0.68 57 42  FC:16

‐0.63 NP

10.5 ‐0.63 54 V. Dense Sand 10.5 ‐0.63 100/26 37/18 10.5 ‐0.82 34

54

NP

‐2.13 12 ‐2.32 32

Dense Sand 12 ‐2.13 99 13.5 ‐3.82 39  FC:16

12 ‐2.13 39 39 NP: FC:18 15 ‐5.32 48 41/19

‐3.63

13.5 ‐3.63 50/13 V. Dense Sand 14 ‐4.13 100/29 ‐7.32

NP 16 ‐6.13 90  NP: FC:14

18 ‐8.13 100/20

‐5.13 20 ‐10.13 80 17 ‐7.32 88

15 ‐5.13 92 Hard CH 22.5 ‐12.63 100/28 19 ‐9.32 57 Hard CH

16.5 ‐6.63 50/9 72 21 ‐11.32 72 74

18 ‐8.13 51 83/49 23 ‐13.32 79 74/46

20 ‐10.13 100/29

22 ‐12.13 50/12

24 ‐14.13 50/10 25 ‐15.13 100/26 25 ‐15.32 75

26 ‐16.13 50/12 27.5 ‐17.63 50/13  FC:33

‐18.13 30 ‐20.13 92 ‐17.32

28 ‐18.13 50/13 V. Dense Sand  FC:21 ‐23.13 27 ‐17.32 50/10 V. Dense Sand FC:42

30 ‐20.13 50/13 R 33 ‐23.13 92 29.5 ‐19.82 50/13 41/20

NP 36 ‐26.13 100/27

39 ‐29.13 50/10 Hard CH

42 ‐32.13 50/12 96

45 ‐35.13 100 69/41

47.5 ‐37.63 100/23

50 ‐40.13 50/10

POWER BLOCK SOIL STRATIFICATION



BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

1 9.79 blws/30cm Wll/Ip 8 9.8 blws/30cm Wll/Ip 15 9.87 blws/30cm Wll/Ip 22 9.8 blws/30cm Wll/Ip

Depth Elev. Depth Elev. Depth Elev. Depth Elev.

0.5 9.29 5 Loose Sand 9.29 0.5 9.3 6 Medium CH 0.5 9.37 5 Medium CH 0.5 9.3 10 Very Stif CL Cu

1.5 8.29 4 5 FC:46 1.5 8.3 5 5 3 6.87 4 6 3 6.8 20 19 (kPa)

47/25 3 6.8 5 55/31 4.5 5.37 10 60/35 4.5 5.3 28 44/23 20.5

6.79 5.3 3.97 3.8 29.5

Soft CH Dense Sand 27

3 6.79 3 3 6 3.8 34 36 FC:46 23.5

5.29 4.5 5.3 20 M. Dense Sand 6 3.87 20 M. Dense Sand 40/19 38

M. Dense Sand 6 3.8 23 24 FC:29 7.5 2.37 25 22 FC:27 7.5 2.3 36 48

4.5 5.29 14 14 FC:29 7.5 2.3 29 38/19 41/29 ‐0.63 63

NP 9 0.8 40 NP

3.79 9 0.8 23 9 0.87 41 Dense Sand

6 3.79 17 Very Stiff CH ‐0.7 FC:17 10.5 ‐0.7 35

7.5 2.29 23 20 V. Dense Sand 10.5 ‐0.63 45 43 ‐2.2 Cu mean= 36

50/26 0.79 10.5 ‐0.7 65 65 NP ‐2.13

9 0.79 56 V. Dense Sand FC:42 NP ‐2.2

10.5 ‐0.71 60 65 Dense Sand 12 ‐2.13 14 Stiff CL 12 ‐2.2 62 V. Dense Sand FC:29

12 ‐2.21 79 NP FC:16 12 ‐2.2 38 38 FC:22 13.5 ‐3.63 12 13 13.5 ‐3.7 70 66 BH No Depth(m) fi SPT

13.5 ‐3.71 100/26 NP 39/22 37/19 BH‐1 13.5 36 38

‐5.21 ‐3.7 ‐5.13 BH‐8 7.5 30.5 25

13.5 ‐3.7 41 Dense Sand 15 ‐5.2 48 NP FC:17 BH‐15 9 34 41

15 ‐5.21 35 15 ‐5.2 42 Hard CH 15 ‐5.13 33 33 FC:15 ‐6.7 BH‐22 13.5 38 70

16.5 ‐6.71 42 16.5 ‐6.7 60 57 NP

18 ‐8.21 53 18 ‐8.2 67 84/53 ‐7.13 16.5 ‐6.7 61 Hard CH

19.5 ‐9.71 75 Hard CH 19.5 ‐9.7 41 18 ‐8.2 47 54

21 ‐11.21 33 47 21 ‐11.2 47 17 ‐7.13 41 Hard CH 73/47

22.5 ‐12.71 37 72/41 23 ‐13.2 100 19 ‐9.13 49 45 ‐9.7

24 ‐14.21 47 25 ‐15.2 50/13 84/55

25.5 ‐15.71 100/25 ‐11.13 V. Dense Sand

27 ‐17.21 38 19.5 ‐9.7 51 51 FC:34

28.5 ‐18.71 47 V. Dense Sand NP

30 ‐20.21 61 21 ‐11.13 56 72 FC:48 ‐11.2

23 ‐13.13 87 43/23

21 ‐11.2 50/11 Hard CH

‐15.13 23 ‐13.2 50/12 86

25 ‐15.2 86 76/45

25 ‐15.13 76 Hard CH

27 ‐17.13 78 79

29.5 ‐19.63 83 64/35

TRANSFORMERS AREA



CPT 10 BH  Ground Level N SPT Nspt aver. CPT 9 BH  Ground Level N SPT Nspt aver. Cu

qc 29 9.96 blws/30cm Wll/Ip qc 30 10.54 blws/30cm Wll/Ip (kPa)

Mpa Depth Elev. Mpa Depth Elev. 27

3.6 0.5 9.46 8 Stiff CH 3.38 0.5 10.04 6 Medium CH 25

1.38 3 6.96 18 13 1.29 1.5 9.04 6 5 24.5

5.7 62/38 5.46 8.4 3 7.54 4 53/30 Cu mean= 26

6.04

12.16 4.5 5.46 19 Medium Sand

14.77 4.5 6.04 14 5 FC:16

Medium Sand NP

16.98 6 3.96 30 25 FC:25 4.54 BH No Depth(m) fi SPT

41/19 BH‐29 14 38 31

7.5 2.46 25 16.35 6 4.54 40 BH‐30 13.5 39 49

7.5 3.04 26

14.64 0.96 Dense Sand

9 1.54 38 41 FC:14

9 0.96 35 FC:25 10.5 0.04 41 NP

10.5 ‐0.54 77 Dense Sand FC:36 12 ‐1.46 44

46 13.5 ‐2.96 49

NP 15 ‐4.46 52

12 ‐2.04 39

14 ‐4.04 31 FC:28 ‐5.46

‐6.04

16 ‐6.04 28 17 ‐6.46 62 V. Dense Sand

18 ‐8.04 50/13 Hard CH 19 ‐8.46 36 53 FC:29

20 ‐10.04 83 64 21 ‐10.46 62 38/19

83/51 ‐12.46

22.5 ‐12.54 82

25 ‐15.04 50/11 23 ‐12.46 98 Hard CH

25 ‐14.46 99 99

71/42

ELECTRICAL BUILDING AREA



BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT 14 BH  Ground Level N SPT Nspt aver.

31 11.31 blws/30cm Wll/Ip 77 11.57 blws/30cm Wll/Ip 32 12.09 blws/30cm Wll/Ip qc 78 10.55 blws/30cm Wll/Ip BH  Ground Level N SPT Nspt aver.

Depth Elev. Depth Elev. Depth Elev. Mpa Depth Elev. 33 10.96 blws/30cm Wll/Ip

0.5 11 8 Stiff CH 0.5 11.07 8 Stiff CH 0.5 11.59 6 Medium CH 0.5 10.05 8 Stiff CH Depth Elev.

3 8.5 10 9 1.5 10.07 11 13 1.5 10.59 8 7 1.46 3 7.55 14 13 0.5 10.46 7 Stiff CH

50/29 7 3 8.57 19 54/31 57/32 9.09 8 4.5 6.05 16 54/30 1.5 9.46 8 8

7.07 4.55 50/28 7.96

4.5 7 36 Dense Sand M. Dense Sand Loose Sand 14.7 6 4.55 25 M. Dense Sand

6 5.5 48 44 FC:17 4.5 7.07 25 25 3 9.09 9 9 15.7 7.5 3.05 22 25 FC:26 3 7.96 4 Loose Sand

7.5 4 49 NP NP 44/22 7.59 9 1.55 29 NP 4

2.5 5.57 54/31

6 5.57 61 4.5 7.59 32 Dense Sand 1.00 4.5 6.46 10 NP FC:19

9 2.5 81 V. Dense Sand 7.5 4.07 66 V. Dense Sand 6 6.09 48 40 FC:52 4.96

10.5 1 78 79 FC:19 9 2.57 86 76 FC:22 44/22 4.59 10.5 0.05 34 Dense Sand M. Dense Sand

12 ‐0.5 100/29 NP 10.5 1.07 100/28 NP 12 ‐1.45 36 36 FC:12 6 4.96 24 27 FC:29

14 ‐2.5 100/27 12 ‐0.43 50/13 7.5 4.59 57 V. Dense Sand 13.5 ‐2.95 34 NP 7.5 3.46 29 NP

16 ‐4.5 100/26 13.5 ‐1.93 72 9 3.09 67 78 ‐3.70

‐6.5 15 ‐3.43 94 NP Hard CH 1.96

18 ‐6.5 100/26 ‐4.93 10.5 1.59 99 15 ‐4.45 34 34 9 1.96 38 Dense Sand

20 ‐8.5 50/13 16.5 ‐4.93 81 Hard CH 12 0.09 100/28 37/18 FC:27 64/36 10.5 0.46 33 35 FC:13

22.5 ‐11 100 Hard CH 18 ‐6.43 100 91 14 ‐1.91 91 ‐5.95 12 ‐1.04 34 NP

25 ‐13.5 86 95 19.5 ‐7.93 50/11 82/50 ‐2.54

27.5 ‐16 100 77/48 21 ‐9.43 100/26 16 ‐3.91 100/25 NP 16.5 ‐5.95 32 Dense Sand

30 ‐18.5 100/28 23.5 ‐11.93 50/10 18 ‐7.45 58 45 FC:34 13.5 ‐2.54 48 Hard CH

24 ‐12.43 100/29 ‐5.91 41/22 15 ‐4.04 72 53

‐13.93 18 ‐5.91 50/10 ‐9.45 17 ‐6.04 39 89/63

V. Dense Sand 20 ‐7.91 65 Hard CH ‐8.04

25.5 ‐13.93 98 76 FC:26 22.5 ‐10.41 93 86 20 ‐9.45 70 Hard CH

27 ‐15.43 100/27 NP 25 ‐12.91 50/12 79/49 22.5 ‐11.95 80 75 19 ‐8.04 54 . Dense Sand

27.5 ‐15.41 100 77/46 54 FC:46

‐16.93 30 ‐17.91 50/10 ‐14.45 42/15 ‐10.04

28.5 ‐16.93 100/25 Hard CH V. Dense Sand

30 ‐18.43 50/12 68/39 25 ‐14.45 78 78 FC:42 21 ‐10.04 63 Hard CH

43/23 23 ‐12.04 52 58

25 ‐14.04 50/10 64/35

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH No Depth(m) fi SPT Cu

34 11.5 blws/30cm Wll/Ip 79 11.67 blws/30cm Wll/Ip 35 11.36 blws/30cm Wll/Ip BH‐31 12 40.5 100/29 (kPa)

Depth Elev. Depth Elev. Depth Elev. BH‐77 6 37 61 21.5

0.75 10.75 8 Stiff CH 0.5 11.17 8 Medium CH 0.5 10.86 9 Medium CH BH‐77 15 42 94 29

3 8.5 13 11 3 8.67 4 7 3 8.36 6 7 BH‐32 12 30 100/28 40.5

67/43 4.5 7.17 8 50/28 4.5 6.86 6 53/30 BH‐78 7.5 27.5 22 32

7 5.67 5.36 BH‐33 10.5 32.5 33 58.5

6 5.67 17 M. Dense Sand 6 5.36 17 M. Dense Sand BH‐34 7.5 30.5 42 33

4.5 7 35 M. Dense Sand 7.5 4.17 24 22 FC:33 7.5 3.86 17 21 BH‐34 12 35 85 31

6 5.5 35 37 FC:17 9 2.67 22 NP 9 2.36 28 NP FC: 17 BH‐79 14 39 70 34

7.5 4 42 10.5 1.17 24 FC:15 0.86 BH‐35 9 31 28 30.5

12 ‐0.33 24 36/17 FC:34 Dense Sand BH‐76 10.5 42 94 34

2.5 10.5 0.86 38 38 FC:35 BH‐36 14 37.5 50/13 31

‐2.33 12 ‐0.64 41 NP BH‐80 10.5 37 60 32

9 2.5 90 ‐2.64 BH‐37 13.5 41 65 27

10.5 1 73 14 ‐2.33 70 Dense Sand NP;FC:16 14 ‐2.64 21 BH‐81 14 35.5 39 29

12 ‐0.5 85 V. Dense Sand 36 16 ‐4.64 31 BH‐38 10.5 35 72 34.5

13.5 ‐2 98 83 FC:26 16 ‐4.33 36 86/54 18 ‐6.64 38 Hard CH BH‐40 15 36.5 38 29.5

15 ‐3.5 68 37/19 20 ‐8.64 47 51 BH‐39 6 28 24 32

‐5.5 ‐6.33 22.5 ‐11.14 55 77/47 27

25 ‐13.64 60 Cu mean= 33

17 ‐5.5 75 18 ‐6.33 34 Hard CH 27.5 ‐16.14 71

19 ‐7.5 100/26 20 ‐8.33 45 50 30 ‐18.64 83

21 ‐9.5 50/12 Hard CH 22.5 ‐10.83 100/27 60/35

23 ‐11.5 50/10 77 25 ‐13.33 100/29

25 ‐13.5 78 71/42

28 ‐16.5 100/29

31 ‐19.5 50/11

34 ‐22.5 50/8

37 ‐25.5 50/10

40 ‐28.5 50/10

TANK AREA‐1



BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

BH  Ground Level N SPT Nspt aver. 36 11.56 blws/30cm Wll/Ip 80 11.65 blws/30cm Wll/Ip

76 11.7 blws/30cm Wll/Ip Depth Elev. Depth Elev.

Depth Elev. 0.5 11.06 6 Medium CH 0.5 11.15 8 Medium CH

0.5 11.19 11 Stiff CH 3 8.56 8 7 3 8.65 6 7

3 8.69 8 15 53/31 50/28

4 7.69 25 50/27 7.06 7.1

5.69 M. Dense Sand 4.5 7.15 14 M. Dense Sand

M. Dense Sand 4.5 7.06 25 25 FC: 15 6 5.65 10 12 FC:39

6 5.69 28 29 FC:17 NP 37/19

7.5 4.19 30 NP 5.56 4.1

Dense Sand Dense Sand

2.69 6 5.56 44 52 FC:11 7.5 4.15 48 48 FC:28

9 2.69 67 V. Dense Sand 7.5 4.06 59 NP NP

10.5 1.19 94 71 FC:13 2.6

12 ‐0.31 59 NP 2.56

13.5 ‐1.81 63 9 2.56 58 9 2.65 61 V. Dense Sand

10.5 1.06 89 V. Dense Sand 10.5 1.15 60 60 FC:28

‐3.31 12 ‐0.44 100/27 74 FC:38 12 ‐0.35 48 40/21

15 ‐3.31 93 Hard CH 14 ‐2.44 50/13 41/19 13.5 ‐1.85 73 NP FC:27

17 ‐5.31 50/10 93 16 ‐4.44 100/29 15 ‐3.35 59

19 ‐7.31 50/11 78/51 ‐5.35

21 ‐9.31 100/26 ‐6.44

‐11.31 18 ‐6.44 88 17 ‐5.35 27 Hard CH

23 ‐11.31 100 V. Dense Sand 20 ‐8.44 92 Hard CH 19 ‐7.35 54 46

25 ‐13.31 50/10 100 FC:35 22.5 ‐10.94 100/25 91 21 ‐9.35 46 64/37

40/18 25 ‐13.44 93 85/52 23 ‐11.35 57

27.5 ‐15.94 92 24 ‐12.35 50/10

30 ‐18.44 100/29

CPT 15 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT 16 BH  Ground Level N SPT Nspt aver.

qc 37 11.42 blws/30cm Wll/Ip 81 11.59 blws/30cm Wll/Ip 38 11.52 blws/30cm Wll/Ip 40 11.6 blws/30cm Wll/Ip qc 39 11.42 blws/30cm Wll/Ip

Mpa Depth Elev. Depth Elev. Depth Elev. Depth Elev. Mpa Depth Elev.

3.18 0.5 10.92 6 0.5 11.09 6 Medium CH 0.5 11.02 6 Stiff CH 0.5 11.1 8 Medium CH 2.59 0.5 10.92 7

1.78 1.5 9.92 4 Stiff CH 3 8.59 9 8 3 8.52 12 9 1.5 10.1 6 7 1.5 9.92 7 9

3 8.42 7 11 59/33 59/35 3 8.6 8 51/28 1.16 3 8.42 12 56/33

8.3 4.5 6.92 27 50/28 7.09 7.02 7.1 6.92

5.42 M. Dense Sand 4.5 7.02 27 Dense Sand Dense Sand

4.5 7.09 15 15 FC:20 6 5.52 32 36 FC :40 4.5 7.1 39 39 FC:24 19 4.5 6.92 29 . Dense Sand

16.65 6 5.42 27 Dense Sand 7.5 4.02 42 46/24 NP 6 5.42 24 34

20.03 7.5 3.92 39 33 FC : 20 5.59 9 2.52 42 5.6 18.43 7.5 3.92 27 NP

NP Dense Sand 1.02 9 2.42 55 40/19 FC:35

2.42 6 5.59 37 37 6 5.6 35 V. Dense Sand

NP 10.5 1.02 72 7.5 4.1 50 50 FC:27 0.92

9 2.42 71 7.5 4.09 39 12 ‐0.48 65 V. Dense Sand FC :40 9 2.6 60 37/17

9 2.59 35 34/16 FC:34 13.5 ‐1.98 62 57 10.5 1.1 56 10.5 0.92 39 FC:16

10.5 0.92 52 V. Dense Sand NP

12 ‐0.58 65 63 FC : 13 10.5 1.09 37 NP 12 ‐0.4 75 12 ‐0.58 50 Dense Sand

13.5 ‐2.08 65 NP ‐0.41 15 ‐3.48 55 13.5 ‐2.08 57 50 FC:24

17 ‐5.48 50/12 41/21 13.5 ‐1.9 73 NP FC:29 15 ‐3.58 53 NP

12 ‐0.41 46 V. Dense Sand ‐2.6 ‐5.58

15 ‐3.58 50/10 14 ‐2.41 39 54 FC:35 Hard CH

16.5 ‐5.08 100/28 16 ‐4.41 77 42/23 19 ‐7.48 37 15 ‐3.4 58 17 ‐5.58 96 96

‐6.58 ‐6.41 Hard CH 76/45

18 ‐6.41 61 Hard CH 21 ‐9.48 50 17 ‐5.4 50/9 60 ‐7.58

18 ‐6.58 29 20 ‐8.41 93 81 19 ‐7.4 62 80/53 19 ‐7.58 48 . Dense Sand

19.5 ‐8.08 50/14 22.5 ‐10.91 50/14 89/55 ‐9.4 21 ‐9.58 59 56 FC:39

21 ‐9.58 50/12 Hard CH ‐11.48 V. Dense Sand 43/24

23 ‐11.58 100/24 63 25 ‐13.41 90 23 ‐11.48 36 Hard CH 21 ‐9.4 66 66 ‐11.58

25 ‐13.58 100/27 81/51 25 ‐13.48 50/14 36 FC :31 NP 23 ‐11.58 50/13 Hard CH

27.5 ‐16.08 96 27 ‐15.48 50/8 81/53 ‐11.4 25 ‐13.58 50/14 94/63

30 ‐18.58 50/14 29.5 ‐17.98 50/11

23 ‐11.4 50/10

25 ‐13.4 50/14 Hard CH

27.5 ‐15.9 50/10 72/49

30 ‐18.4 50/11

TANK AREA‐2



CPT 17 BH  Ground Level N SPT Nspt aver. CPT 8

qc 82 11.47 blws/30cm Wll/Ip qc Cu

Mpa Depth Elev. Mpa (kPa)

2.4 0.5 10.97 8 Medium CL 2.42 31

1.36 1.5 9.97 6 7 1.27

3 8.47 8 54/31 Cu mean= 31

7.5 6.97

M. Dense Sand

13.6 4.5 6.97 24 24 FC:14 9.4

NP

5.47 12.7 BH No Depth(m) fi SPT

Dense Sand BH‐82 10.5 38.5 48

24 6 5.47 41 48 FC:13

19.48 7.5 3.97 47 NP 24.2

9 2.47 56 FC:25

10.5 0.97 48

12 ‐0.53 48 FC:12

‐2.03

13.5 ‐2.03 63 V. Dense Sand

63 FC:38

44/22 ‐3.53

15 ‐3.53 50/10

17 ‐5.53 50/8 Hard CH

19 ‐7.53 64 65

21 ‐9.53 65 82/51

23 ‐11.53 50/10

‐12.53

25 ‐13.53 50/7 V. Dense Sand FC:41

44/21

LDO‐CDO UNLOADING AREA



Cu

CPT 20 BH  Ground Level N SPT Nspt aver. CPT 22 BH  Ground Level N SPT Nspt aver. CPT 21 BH  Ground Level N SPT Nspt aver. CPT 23 (kPa)

qc 84 9.84 blws/30cm Wll/Ip qc 85 9.87 blws/30cm Wll/Ip qc 42 9.72 blws/30cm Wll/Ip qc 37

Mpa Depth Elev. Mpa Depth Elev. Mpa Depth Elev. Mpa 40

1.19 0.5 9.34 7 0.5 9.37 8 Stiff CH 1.74 0.5 9.22 7 Medium CH 2.03 62

3 6.84 10 9 1.24 3 6.87 11 14 0.86 3 6.72 7 7 1.03 37.5

51/29 5.34 4.5 5.37 24 59/35 62/39 5.22 31

3.87 31.5

0.78 4.5 5.34 9 Medium Sand Medium Sand 7.4 4.5 5.22 26 Medium Sand 29

18.73 6 3.84 14 17 FC:45 12.29 6 3.87 28 28 FC:21 11.38 6 3.72 32 28 FC:42 13.4 35.5

43/22 NP 44/24 35

21.16 7.5 2.34 29 NP FC:21 2.37 7.5 2.22 27 NP FC:23 54

1.59 0.72 40.5

16.09 7.5 2.37 35 17.94 47

9 0.84 88 V. Dense Sand 47.24 9 0.87 55 NP FC:16 9 0.72 41 V. Dense Sand 17.46 66

10.5 ‐0.66 76 73 FC:17 10.5 ‐0.63 52 V. Dense Sand 10.5 ‐0.78 58 62 FC:18 Cu mean= 42

12 ‐2.16 58 NP 12 ‐2.13 56 58 FC:25 12 ‐2.28 76 NP

13.5 ‐3.66 68 13.5 ‐3.63 62 36/19 13.5 ‐3.78 71 BH No Depth(m) fi SPT

‐5.28 BH‐84 9 38 88

‐5.16 15 ‐5.13 86 BH‐85 12 36 56

‐6.63 15 ‐5.28 42 Hard CH BH‐42 12 38 76

15 ‐5.16 41 16.5 ‐6.78 37 44 BH‐86 6 32 34

16.5 ‐6.66 53 50 16.5 ‐6.63 62 Hard CH 18 ‐8.28 53 94/62 BH‐87 10.5 38.5 43

18 ‐8.16 50/10 83/20 18 ‐8.13 100/28 62 ‐9.78 BH‐44 9 34.5 43

20 ‐10.16 57 20 ‐10.13 100/26 89/58 V. Dense Sand   BH‐43 10.5 36 59

19.5 ‐9.78 89 89 FC:18

NP

BH  Ground Level N SPT Nspt aver. CPT 24

86 9.83 blws/30cm Wll/Ip qc BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT 25 BH  Ground Level N SPT Nspt aver.

Depth Elev. Mpa 87 9.63 blws/30cm Wll/Ip 44 9.82 blws/30cm Wll/Ip qc 43 9.76 blws/30cm Wll/Ip

0.5 9.33 8 Stiff CH Depth Elev. Depth Elev. Mpa Depth Elev. N SPT

3 6.83 11 11 1.14 0.5 9.13 8 Stiff CH 0.5 9.32 6 Medium CH 0.5 9.26 7 Stiff CH

4.5 5.33 13 52/29 3 6.63 14 15 1.5 8.32 6 6 1.51 3 6.76 8 8

3.83 4.5 5.13 22 56/31 3 6.82 6 54/32 50/27

3.63 4.5 5.32 7 5.26

6 3.83 34 Dense Sand 10.33 Dense Sand 3.82

7.5 2.33 35 35 FC:18 9.18 6 3.63 17 45 FC:15 6 3.82 19 Medium Sand 9.64 4.5 5.26 10 Medium Sand

61/37 NP 7.5 2.32 25 29 FC:31 6 3.76 20 24 FC:23

0.83 7.5 2.13 33 NP 11.23 7.5 2.26 28 NP

0.82 0.76

9 0.83 79 V. Dense Sand 46.25 9 0.63 90 NP FC:11 Dense Sand 28.7 9 0.76 32 Dense Sand

70 FC:19 10.5 ‐0.87 43 9 0.82 43 43 FC:31 32 FC:17

NP 37/17 NP

10.5 ‐0.67 46 10.5 ‐0.68 46 NP ‐0.74

12 ‐2.17 59 38/18 FC:28 12 ‐2.37 44 12 ‐2.18 32 V. Dense Sand

13.5 ‐3.67 100/29 13.5 ‐3.87 45 64/37 13.5 ‐3.68 55 43/22 FC:42 10.5 ‐0.74 59 57

‐4.43 NP

‐5.37 15 ‐5.18 27 Hard CH 12 ‐2.24 32

15 ‐5.17 73 16.5 ‐6.68 33 30 13.5 ‐3.74 81 FC:20

16.5 ‐6.67 92 NP 15 ‐5.37 54 Hard CL 81/47

‐8.17 16.5 ‐6.87 55 55 ‐8.18

18 ‐8.18 61 V. Dense Sand

18 ‐8.17 91 Hard CH ‐8.37 19.5 ‐9.68 48 55 FC:36 ‐5.24

20 ‐10.17 100/28 91 V. Dense Sand 42/23

89/58 18 ‐8.37 54 63 FC:20 ‐10.43 15 ‐5.24 78 Hard CH

NP 21 ‐11.18 39 Hard CH 16.5 ‐6.74 94 87

19.5 ‐9.87 72 59/33 22.5 ‐12.68 100 71 18 ‐8.24 50/10 89/58

24.5 ‐14.68 75 79/46 19.5 ‐9.74 88

SWICHYARD AREA



BH  Ground Level N SPT Nspt aver. CPT 26 BH  Ground Level N SPT Nspt aver.

45 9.72 blws/30cm Wll/Ip qc 46 9.56 blws/30cm Wll/Ip Cu

Depth Elev. Mpa Depth Elev. (kPa)

0.5 9.22 8 Medium CH 0.5 9.06 8 31

1.5 8.22 7 7 1.35 1.5 8.06 13 13 47

3 6.72 7 57/34 3 6.56 17 53/31 36

5.22 5.06 39

14.18 4.5 5.06 45 Dense Sand Cu mean= 38

4.5 5.22 15 M. Dense Sand 20.69 6 3.56 41 43 FC:38

6 3.72 18 16 FC:38 52/31

39/18 2.06 BH No Depth(m) fi SPT

2.22 BH‐45 9 28 46

Hard CH BH‐46 12 39 84

7.5 2.22 39 39 13.24 7.5 2.06 99 V. Dense Sand

53/29 1.47

20.36 9 0.56 100/27 91 FC: 21

9 0.72 46 Dense Sand 10.5 ‐0.94 80 NP

10.5 ‐0.78 48 41 FC:27

12 ‐2.28 30 12 ‐2.44 84 FC:9

13.5 ‐3.78 39 FC:25 13.5 ‐3.94 99 NP

‐5.28 ‐4.69

15 ‐5.28 44 15 ‐5.44 93 Hard CH

16.5 ‐6.78 100/29 16.5 ‐6.94 50/8 94

18 ‐8.28 65 Hard CH 18 ‐8.44 94 99/65

19.5 ‐9.78 40 60

21 ‐11.28 70 72/42 19.5

23 ‐13.28 81 V. Dense Sand

25 ‐15.28 100/28 19.5 ‐9.94 50/10 NP FC:23

‐11.44

21 ‐11.44 50/9 Hard CH

22.5 ‐12.94 100/26 97/66

24.5 ‐14.94 50/13

SWITCHYARD CONTROL BUILDING AREA



BH  Ground Level N SPT Nspt aver. CPT 27 BH  Ground Level N SPT Nspt aver. BH  Ground Level Nspt aver. CPT 19 BH  Ground Level Nspt aver.

49 10.77 blws/30cm Wll/Ip qc 48 10.49 blws/30cm Wll/Ip 41 10.13 Wll/Ip qc 83 10.62 Wll/Ip

Depth Elev. Mpa Depth Elev. Mpa

0.5 10.27 7 Stiff CH 0.5 9.99 7 Depth Elev. N SPT Depth Elev. N SPT

1.5 9.27 8 11 1.02 1.5 8.99 6 Stiff CH 0.5 9.63 8 Stiff CH 1.49 0.5 10.12 7 Very Stiff CH

3 7.77 19 53/31 3 7.49 5 9 3 7.13 8 8 3 7.62 16 17

6.27 62/39 50/28 51/29

4.5 5.99 10 5.63 11.7 4.5 6.12 28

4.5 6.27 22 M. Dense Sand 11.82 6 4.49 18 4.5 5.63 28 M. Dense Sand 5.37

24 FC:35 2.99 6 4.13 21 26 FC:32

41/22 50/27 16.9 6 4.62 48 V. Dense Sand

6 4.77 22 9.25 7.5 2.99 23 M. Dense Sand 7.5 2.63 29 FC:21 25.3 7.5 3.12 66 75 FC:10

7.5 3.27 29 NP FC:16 9 1.49 23 27 FC:19 1.13 9 1.62 90 NP

10.5 0.12 78

1.77 9 1.13 83 V. Dense Sand

10.5 ‐0.01 27 NP 10.5 ‐0.37 79 83 FC:16 12 ‐1.38 92 NP FC:21

9 1.77 38 12 ‐1.87 75 NP

10.5 0.27 34 Dense Sand FC:18 12 ‐1.51 35 13.5 ‐3.37 94 14 ‐3.38 50/11 NP FC:6

12 ‐1.23 43 40 ‐3.01

13.5 ‐2.73 40 NP Dense Sand 15 ‐4.87 50/14 ‐4.38

15 ‐4.23 46 13.5 ‐3.01 41 45 FC:9 ‐5.62

NP 16 ‐5.38 100 Hard CH

‐5.73 15 ‐4.51 49 16.5 ‐6.37 37 Hard CH 18 ‐7.38 100/25 100

16.5 ‐6.01 45 42/23 FC:38 18 ‐7.87 52 48 20 ‐9.38 100/28 74/46

16.5 ‐5.73 62 Hard CH 19.5 ‐9.37 56 61/38

18 ‐7.23 50 56 ‐7.51

95/63

‐8.73 18 ‐7.51 37 Hard CH

V. Dense Sand 37

19.5 ‐8.73 51 49 FC:30 73/44

NP ‐9.01

21 ‐10.23 47 FC:37

‐11.73 19.5 ‐9.01 50/13 V. Dense Sand

21 ‐10.51 61 61 FC:37

22.5 ‐11.73 67 Hard CH 45/25

67 ‐12.51

64/36 ‐13.73

23 ‐12.51 82 Hard CH

V. Dense Sand 25 ‐14.51 68 75

24.5 ‐13.73 50/13 NP FC:12 69/45

BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT 28 BH  Ground Level N SPT Nspt aver. Cu

88 9.53 blws/30cm Wll/Ip 47 9.79 blws/30cm Wll/Ip qc 89 9.99 blws/30cm Wll/Ip (kPa)

Depth Elev. Depth Elev. Mpa Depth Elev. 36

0.5 9.03 8 Stiff CH 0.5 9.29 10 Stiff CH 0.5 9.49 8 Stiff CH 47

1.5 8.03 12 14 1.5 8.29 13 12 3.2 1.5 8.49 13 11 44

3 6.53 21 63/38 58/35 56/33 34

6.79 6.99 39

5.03 29

4.5 5.03 36 Dense Sand 3 6.79 40 Dense Sand 3 6.99 32 M. Dense Sand 31

38 FC:38 4.5 5.29 38 40 FC:17 10.79 4.5 5.49 43 32 FC:16 39.5

39/18 6 3.79 42 NP 6 3.99 31 NP 66

6 3.53 40 NP 2.03 2.29 52

2.49 47

7.5 2.03 84 V. Dense Sand 7.5 2.29 51 Cu mean= 42

73 FC:13 9 0.79 53 6.37 7.5 2.49 100 V. Dense Sand

9 0.53 49 NP 10.5 ‐0.71 90 V. Dense Sand 24.89 9 0.99 65 83 FC:25

FC:7 12 ‐2.21 68 67 FC:20 10.5 ‐0.51 81 NP BH No Depth(m) fi SPT

10.5 ‐0.97 64 13.5 ‐3.71 76 NP 12 ‐2.01 100 BH‐49 9 36 38

12 ‐2.47 73 FC:22 BH‐48 13.5 40.5 41

13.5 ‐3.97 100/28 15 ‐5.21 61 13.5 ‐3.51 97 BH‐88 7.5 39.5 84

15 ‐5.01 94 FC:18 BH‐47 9 36 53

15 ‐5.47 95 ‐5.76 BH‐89 6 34 31

16.5 ‐6.97 100/29 89/62 FC:10 16.5 ‐6.71 50/8 BH‐89 13.5 40.5 97

16.5 ‐6.51 56 Hard CH BH‐41 9 36.5 83

‐8.47 18 ‐8.21 50/13 42/21 FC:37 18 ‐8.01 79 68 BH‐83 13.5 42 92

‐8.96 19.5 ‐9.51 100/27 88/59

18 ‐8.47 97 Hard CH

19.5 ‐9.97 100/29 97 19.5 ‐9.71 100 Hard CH

21 ‐11.47 50/9 77/49 21 ‐11.21 100/26 100

22.5 ‐12.97 100/29 22.5 ‐12.71 50/10 91/53

24.5 ‐14.97 100/26 ‐14.71

24.5 ‐14.71 50/8 V. Dense Sand

46/25 FC:40

GIS BUILDING AREA



CPT 30 BH  Ground Leve N SPT Nspt aver. CPT 32 CPT 29 BH  Ground Leve N SPT Nspt aver. BH  Ground Leve N SPT Nspt aver. CPT 29

qc 50 10.16 blws/30cm Wll/Ip qc qc 67 9.97 blws/30cm Wll/Ip 68 10.16 blws/30cm Wll/Ip qc

Mpa Depth Elev. Mpa Mpa Depth Elev. Depth Elev. Mpa

2.34 0.5 9.66 6 Loose Sand 9.66 2.58 0.5 9.47 8 Stiff CH 0.5 9.66 7 Medium CH 2.5

1.5 8.66 7 7 FC:48 2.95 1.5 8.47 9 11 1.5 8.66 7 7 1.32 Cu

47/26 7.16 1.33 3 6.97 12 54/29 3 7.16 8 58/32 (kPa)

4.5 5.47 16 5.66 34.5

1.24 3 7.16 5 Stiff CH 1.14 3.97 42

3.29 4.5 5.66 8 12 9.48 M. Dense Sand 4.5 5.66 18 M. Dense Sand 6.23 31

11.75 6 4.16 24 61/34 15.43 11.03 6 3.97 27 27 FC: 17 6 4.16 14 17 FC:19 27.5

2.66 NP 7.5 2.66 21 NP 13.24 Cu mean= 34

2.47

18.05 7.5 2.66 28 M. Dense Sand 13.86 1.16

28 18.77 7.5 2.47 85 V. Dense Sand 25.06 BH No Depth(m) fi SPT

NP 1.16 21.9 13.77 9 0.97 62 69 FC:16 9 1.16 62 V. Dense Sand FC:18 BH‐50 4 42 8

10.5 ‐0.53 73 NP 10.5 ‐0.34 48 60 BH‐69 14 32 46

9 1.16 32 Dense Sand 12 ‐2.03 54 12 ‐1.84 50 NP FC:17 BH‐68 7.5 27.5 21

32 ‐3.53 13.5 ‐3.34 80

NP ‐0.34

13.5 ‐3.53 46 15 ‐4.84 50/14 FC:27

10.5 ‐0.34 19 Very Stiff CH 15 ‐5.03 50/13 Hard CH ‐6.34

19 16.5 ‐6.53 50/11 46

68/38 ‐1.84 18 ‐8.03 50/14 61/37 16.5 ‐6.34 46 Hard CH

19.5 ‐9.53 50/9 18 ‐7.84 49 50

12 ‐1.84 34 Dense Sand 19.5 ‐9.34 54 81/49

13.5 ‐3.34 30 39 FC:30

15 ‐4.84 53 NP FC:28

‐6.34

16.5 ‐6.34 83 Hard CH

18 ‐7.84 81 69

19.5 ‐9.34 42 83/52

AIR COOLED CONDERSER AREA



CPT 34 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

qc 53 10.17 blws/30cm Wll/Ip 54 10.13 blws/30cm Wll/Ip 55 10.1 blws/30cm Wll/Ip 56 10.09 blws/30cm Wll/Ip

Mpa Depth Elev. Depth Elev. Depth Elev. Depth Elev.

2.51 0.5 9.67 9 9 FC:37 0.5 9.63 7 Medium CH 0.5 9.6 8 0.5 9.59 6 Medium CH

3 7.13 6 7 3 7.1 4 Stiff CH 1.5 8.59 6 6

7.17 56/32 4.5 5.6 5 9 3 7.09 6 55/32

Soft CL 5.63 6 4.1 8 49/28 5.59

1.24 3 7.17 4 4

46/24 4.5 5.63 22 Medium Sand 7.5 2.6 19 4.5 5.59 17 Medium Sand

5.67 25 FC:35 1.1 6 4.09 21 26 FC:41

6 4.13 19 38/19 44/23

9.16 4.5 5.67 7 Medium Sand 7.5 2.63 25 NP FC:21 9 1.1 24 Medium Sand 7.5 2.59 20 NP

13.35 6 4.17 17 16 FC:29 10.5 ‐0.4 26 24 FC:24

12.25 7.5 2.67 25 41/22 12 ‐1.9 29 NP 9 1.09 25

9 1.13 34 10.5 ‐0.41 46 37/18 FC:30

1.17

‐0.37 13.5 ‐3.4 15 ‐1.91

Dense Sand ‐4.9 12 ‐1.91 20 Hard CH

11.28 9 1.17 37 42 FC:29 V. Dense Sand 13.5 ‐3.41 29 27

22.74 41/22 10.5 ‐0.37 84 84 FC:18 15 ‐4.9 17 Stiff CH 15 ‐4.91 32 80/51

10.5 ‐0.33 43 NP 17 ‐6.41

12 ‐1.83 47 38/18 FC:44 51/29

‐6.4

‐3.33 ‐1.87 16.5 ‐6.41 50

16.5 ‐6.4 81 Medium Sand 18 ‐7.91 53

13.5 ‐3.33 24 Very Stiff CH 12 ‐1.87 21 Hard CH 18 ‐7.9 26 26 FC:46 19.5 ‐9.41 57

15 ‐4.83 27 26 13.5 ‐3.37 53 37 42/23 21 ‐10.91 73

59/34 71/43 22.5 ‐12.41 87 Hard CH

‐6.33 ‐4.87 ‐9.4 24 ‐13.91 100 60

25.5 ‐15.41 67 80/51

Medium Sand 15 ‐4.87 46 Dense Sand 19.5 ‐9.4 56 27 ‐16.91 68

16.5 ‐6.33 23 23 FC:30 38 FC:15 21 ‐10.9 59 28.5 ‐18.41 50/12

NP 16.5 ‐6.37 31 NP 22.5 ‐12.4 77 30 ‐19.91 74

‐7.83 18 ‐7.87 42 FC:34 24 ‐13.9 65 Hard CH

19.5 ‐9.37 34 61/34 25.5 ‐15.4 54 66

18 ‐7.83 34 Hard CH 27 ‐16.9 50/10 88/57

19.5 ‐9.33 91 72 ‐10.87 28.5 ‐18.4 42

21 ‐10.83 100/29 81/50 30 ‐19.9 37

23 ‐12.83 92 21 ‐10.87 100/29 33 ‐22.9 75

‐13.00 23 ‐12.87 84 Hard CH 36 ‐25.9 72

25 ‐14.87 59 62 39 ‐28.9 64

25 ‐14.83 50/12 V. Dense Sand FC:43 27 ‐16.87 53 83/50 42 ‐31.9 69

40/22 29.5 ‐19.37 52 45 ‐34.9 100

‐16.83 47.5 ‐37.4 82

50 ‐39.9 77

27 ‐16.83 72 Hard CH

39.5 ‐29.33 100/25 72

72/45

BH  Ground Leve N SPT Nspt aver. CPT 33 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. Cu

52 10.36 blws/30cm Wll/Ip qc 55 10.1 blws/30cm Wll/Ip 58 10.87 blws/30cm Wll/Ip (kPa)

Depth Elev. Mpa Depth Elev. Depth Elev. 31.5

0.5 9.86 8 Stiff CH 3.33 0.5 9.6 8 0.5 10.37 9 Stiff CH 32

3 7.36 10 9 1.32 3 7.1 4 1.5 9.37 7 13 41

57/35 5.86 Stiff CH 3 7.87 23 57/34 32.5

14.37 4.5 5.6 5 9 6.37 29

4.5 5.86 35 Dense Sand 49/28 35.5

6 4.36 43 39 FC:27 6 4.1 8 4.5 6.37 29 Medium Sand 48

NP 23.39 7.5 2.6 19 6 4.87 32 33 FC:33 44

2.86 1.1 7.5 3.37 39 44/23 28.5

V. Dense Sand 61

7.5 2.86 64 56 FC:23 9 1.1 24 1.87

NP Medium Sand Cu mean= 38

9 1.36 63 35/16 FC:31 10.5 ‐0.4 26 24 FC:24 9 1.87 61 V. Dense Sand

10.5 ‐0.14 100/26 12 ‐1.9 29 NP 10.5 0.37 53 64 FC:20

13.5 ‐3.4 15 12 ‐1.13 80 NP

12 ‐1.64 65 NP FC:19 ‐4.1 ‐2.63

13.5 ‐3.14 34

‐4.64 15 ‐4.9 17 Stiff CH 13.5 ‐2.63 24 Hard CH BH No Depth(m) fi SPT

17 15 ‐4.13 21 36 BH‐53 15 28 27

15 ‐4.64 66 51/29 16.5 ‐5.63 44 84/54 BH‐54 9 33.5 34

16.5 ‐6.14 96 Hard CH ‐6.4 18 ‐7.13 54 BH‐55 9 28 24

18 ‐7.64 50/10 80 19.5 ‐8.63 50/10 BH‐56 9 27 25

19.5 ‐9.14 58 91/59 16.5 ‐6.4 81 Medium Sand 21 ‐10.13 100/28 BH‐52 10.5 36 100/26

21 ‐10.64 98 18 ‐7.9 26 54 FC:46 ‐12.13 BH‐58 12 38.5 80

23 ‐12.64 50/12 42/23

‐9.4 23 ‐12.13 50/7 V. Dense Sand

‐13.6 25 ‐14.13 50/9 41/19

V. Dense Sand 19.5 ‐9.4 56

25 ‐14.64 50/13 NP FC:32 21 ‐10.9 59

22.5 ‐12.4 77

24 ‐13.9 65 Hard CH

25.5 ‐15.4 54 66

27 ‐16.9 50/10 88/57

28.5 ‐18.4 42

30 ‐19.9 37

33 ‐22.9 75

36 ‐25.9 72

39 ‐28.9 64

42 ‐31.9 69

45 ‐34.9 100

47.5 ‐37.4 82

50 ‐39.9 77

STG AREA



BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. Cu

51 10.05 blws/30cm Wll/Ip 57 10.17 blws/30cm Wll/Ip 69 10.35 blws/30cm Wll/Ip (kPa)

Depth Elev. Depth Elev. Depth Elev. 45.5

0.5 9.55 8 Stiff CH 0.5 9.67 8 0.5 9.85 9 Medium CH 41

1.5 8.55 10 10 1.5 8.67 7 Stiff CH 3 7.35 5 7 34

3 7.05 13 58/33 3 7.17 14 12 54/31 6.6 60.5

5.55 4.5 5.67 18 52/19 27.5

4.92 M. Dense Sand

4.5 5.55 28 M. Dense Sand 4.5 5.85 20 23 FC:28 Cu mean= 42

6 4.05 24 26 FC:25 6 4.17 35 Dense Sand 6 4.35 15

52/28 7.5 2.67 47 41 7.5 2.85 22 NP FC:16

2.55 9 1.35 35

1.17 10.5 ‐0.15 25

7.5 2.55 49 V. Dense Sand BH No Depth(m) fi SPT

9 1.05 76 63 FC:16 9 1.17 94 V. Dense Sand ‐1.65 BH‐51 7.5 34.5 49

NP BH‐57 15 39 61

0.3 10.5 ‐0.33 72 79 12 ‐1.65 32 Dense Sand BH‐69 14 32 31

39/21 31 FC:18

10.5 ‐0.45 35 Hard CH 12 ‐1.83 70 NP FC:27 14 ‐3.65 31 NP

12 ‐1.95 39 48 ‐2.58

13.5 ‐3.45 50/13 68/42 ‐5.65

15 ‐4.95 50/10 13.5 ‐3.33 73 Hard CH

16.5 ‐6.45 47 15 ‐4.83 61 67 16 ‐5.65 94 Hard CH

18 ‐7.95 34 64/37 18 ‐7.65 85 86

19.5 ‐9.45 85 ‐5.58 20 ‐9.65 79 83/54

16.5 ‐6.33 50/11 V. Dense Sand FC:20

NP

‐7.83

Hard CH 

18 ‐7.83 71 71

74/45

‐9.83

V. Dense Sand

20 ‐9.83 76 76 FC:16

NP

‐11.33

21.5 ‐11.33 89

23 ‐12.83 50/13 Hard CH

24.5 ‐14.33 50/8 87

26 ‐15.83 50/11 85/52

27.5 ‐17.33 76

29.5 ‐19.33 96

PIPE RACK



CPT 36 BH  Ground Level N SPT Nspt aver. CPT 35

qc 10 9.89 blws/30cm Wll/Ip qc

Mpa Depth Elev. Mpa Cu

3.45 0.5 9.39 8 Stiff CH 2.56 (kPa)

1.43 3 6.89 10 9 1.15 35

68/43 38

5.39

Dense Sand Cu mean= 37

10.48 4.5 5.39 19 29 FC:16

NP

20.34 6 3.89 31 FC:27 12.1

23.67 7.5 2.39 36

0.89

BH No Depth(m) fi SPT

9 0.89 27 Hard CH 14.84 BH‐10 15 34.5 53

10.5 ‐0.61 33 30 36.6

65/39

‐2.11

12 ‐2.11 57 Dense Sand

13.5 ‐3.61 36 47 FC:17

15 ‐5.11 53 NP

‐6.61

16.5 ‐6.61 49

18 ‐8.11 41

20 ‐10.11 32 Hard CH

22.5 ‐12.61 57 65

25 ‐15.11 77 72/43

27.5 ‐17.61 65

30 ‐20.11 79

32.5 ‐22.61 92

35 ‐25.11 88

‐27.61

37.5 ‐27.61 50/13 V. Dense Sand

40 ‐30.11 50/8 42/23 FC:37

FIRE & COMPRESSED AIR AREA



BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

59 11.56 blws/30cm Wll/Ip 61 11.41 blws/30cm Wll/Ip 71 11.44 blws/30cm Wll/Ip

Depth Elev. Depth Elev. Depth Elev.

0.5 11.06 8 Medium CH 0.5 10.91 7 Stiff CH 0.5 10.94 7 Medium CH

3 8.56 6 7 3 8.41 8 10 3 8.44 5 6

54/32 4.5 6.91 14 50/28 54/31

7.06 5.41 6.94

4.5 7.06 14 M. Dense Sand 6 5.41 27 4.5 6.94 26 M. Dense Sand

6 5.56 22 18 FC:17 M. Dense Sand 6 5.44 24 25 FC:39

NP 7.5 3.91 35 28 FC:37 42/23

4.06 42/22 3.94

9 2.41 22 NP FC:28

7.5 4.06 38 Dense Sand 7.5 3.94 40

45 FC:26 1.66 9 2.44 94

NP V. Dense Sand

9 2.56 45 10.5 0.91 43 Dense Sand 10.5 0.94 49 62 FC:10

10.5 1.06 52 36/17 FC:37 12 ‐0.59 44 44 FC:36 NP

38/20 12 ‐0.56 51

0.31 13.5 ‐2.06 48 FC:15

‐2.59

12 ‐0.44 52 V. Dense Sand

52 14 ‐2.59 57 Hard CH 15 ‐3.56 74

NP 57

13.5 ‐1.94 60 FC:26 77/48 16.5 ‐5.06 100/29

‐3.44 ‐4.59

18 ‐6.56 77

15 ‐3.44 50/13 16 ‐4.59 50/14 V. Dense Sand

16.5 ‐4.94 100/28 Hard CH 18 ‐6.59 78 78 FC:47 ‐8.06

18 ‐6.44 50/14 85/55 44/24

20 ‐8.44 50/10 ‐8.59 19.5 ‐8.06 58 Hard CH

‐10.94 21 ‐9.56 68 71

20 ‐8.59 69 Hard CH 22.5 ‐11.06 80 83/54

22.5 ‐10.94 50/12 V. Dense Sand FC:43 69 ‐12.56

40/19 81/53

‐13.44 24 ‐12.56 67 . Dense Sand

67 FC:34

25 ‐13.44 50/8 Hard CH 39/19

27.5 ‐15.94 94 94 ‐14.06

30 ‐18.44 50/8 76/48

25.5 ‐14.06 70 Hard CH

27 ‐15.56 50/12 70

28.5 ‐17.06 50/14 96/65

30 ‐18.56 50/11

CPT 38 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver.

qc 72 11.39 blws/30cm Wll/Ip 62 11.25 blws/30cm Wll/Ip

Mpa Depth Elev. Depth Elev. Cu

0.5 10.89 8 Medium CL 0.5 10.75 7 Medium CH (kPa)

1.46 1.5 9.89 6 7 3 8.25 6 7 38.5

3 8.39 8 43/22 60/35 33

6.89 6.75 41.5

42

4.5 6.89 18 M. Dense Sand 4.5 6.75 15 M. Dense Sand 24.5

18 FC:22 27

5.39 6 5.25 17 20 FC:42 27

Dense Sand 45/24 31

7.28 6 5.39 43 40 FC:16 33

2.13 7.5 3.89 37 NP 7.5 3.75 22 35.5

2.39

9 2.25 22 NP FC:24 Cu mean= 33

10.44 9 2.39 76 V. Dense Sand 10.5 0.75 25

26.72 10.5 0.89 66 67 FC:21 ‐0.75

12 ‐0.61 60 NP Dense Sand

13.5 ‐2.11 66 12 ‐0.75 35 38 FC:24 BH No Depth(m) fi SPT

15 ‐3.61 66 13.5 ‐2.25 40 NP BH‐59 13.5 37 60

16.5 ‐5.11 70 FC:35 BH‐61 9 26 22

‐3.75 BH‐71 12 36.5 51

BH‐71 24 39 67

‐6.61 15 ‐3.75 49 BH‐60 12 34 45

16.5 ‐5.25 44 Hard CH BH‐72 7.5 31 37

18 ‐6.61 50/8 Hard CH 18 ‐6.75 28 49 BH‐72 11 38.5 60

19.5 ‐8.11 91 91 19.5 ‐8.25 37 81/50 BH‐62 13.5 33.5 40

21 ‐9.61 100/25 86/55 21 ‐9.75 37

23 ‐11.61 50/10 23 ‐11.75 87

25 ‐13.61 50/12 25 ‐13.75 63

WATER TREATMENT PLANT AREA



BH  Ground Level N SPT Nspt aver. CPT 38 BH  Ground Level N SPT Nspt aver. Cu

64 11.36 blws/30cm Wll/Ip qc 63 11.42 blws/30cm Wll/Ip (kPa)

Depth Elev. Mpa Depth Elev. 43

0.5 10.86 9 Stiff CL 0.5 10.92 10 31

9 1.5 9.92 11 Stiff CH 39.5

40/19 8.86 3 8.42 8 8

Cu mean= 38

3 8.36 11 Stiff CH 1.65 4.5 6.92 5 58/34

11 2.11 6 5.42 6

59/34 6.86 BH No Depth(m) fi SPT

BH‐64 7.5 37.5 55

4.5 6.86 9 Medium Sand 3.92 BH‐63 10.5 38 51

6 5.36 22 16 FC:31 Medium Sand

38/19 3.86 7.5 3.92 24 24 FC:31

20.53 39/18

7.5 3.86 55 V. Dense Sand 2.42

9 2.36 65 61 FC:33

10.5 0.86 56 NP 9 2.42 58 V. Dense Sand

10.5 0.92 51 55 FC:24

12 ‐0.64 69 12 ‐0.58 53 NP

13.5 ‐2.14 66 FC:21 13.5 ‐2.08 60

15 ‐3.64 53 ‐3.58

‐4.64

15 ‐3.58 50/8 Hard CH

17 ‐5.64 68 Hard CH 17 ‐5.58 69 54

19 ‐7.64 36 52 19 ‐7.58 38 83/54

21 ‐9.64 50/12 85/55 21 ‐9.58 50/7

23 ‐11.64 50/14 ‐11.58

‐13.64

23 ‐11.58 64 V. Dense Sand

25 ‐13.64 50/10 V. Dense Sand FC:35 64 FC:38

42/23 41/19 ‐13.58

25 ‐13.58 50/10 Hard CH

74/47

WORKSHOP & STORES AREA



CPT 40 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. Cu

qc 65 11.41 blws/30cm Wll/Ip 75 11.37 blws/30cm Wll/Ip (kPa)

Mpa Depth Elev. Depth Elev. 30.5

0.5 10.91 6 0.5 10.87 8 27

1.5 9.91 5 Medium CH 3 8.37 9 Very Stiff CH 43.5

3 8.41 3 6 4.5 6.87 14 21 52

1.21 4.5 6.91 5 52/30 6 5.37 24 49/27 28

6 5.41 10 7.5 3.87 37 43

3.91 9 2.37 32 34

0.87 31

7.5 3.91 26 Dense Sand Dense Sand 30.5

13.76 9 2.41 38 32 FC:31 10.5 0.87 37 37 27

NP NP

0.91 12 ‐0.63 47 Cu mean= 35

37.88 10.5 0.91 57 V. Dense Sand 14 ‐2.63 47 38/18 FC:33

12 ‐0.59 53 57

13.5 ‐2.09 62 FC:21 ‐3.63

‐3.59 16 ‐4.63 58 Hard CH

18 ‐6.63 62 60 BH No Depth(m) fi SPT

15 ‐3.59 70 Hard CH 80/52 BH‐65 12 40.5 53

17 ‐5.59 50/13 60 ‐8.63 BH‐75 12 37 47

19 ‐7.59 49 90/58 BH‐73 10.5 41 54

‐9.59 20 ‐8.63 46 Dense Sand BH‐74 9 39 91

46 FC:15 BH‐66 10.5 37 56

NP

21 ‐9.59 50/10 V. Dense Sand ‐11.13

23 ‐11.59 50/14 43/24 FC:38

22.5 ‐11.13 54 V. Dense Sand

‐13.59 54 FC:21

NP

25 ‐13.59 50/9 Hard CH ‐13.63

64/36

25 ‐13.63 67 Hard CH

67

71/45

BH  Ground Level N SPT Nspt aver. CPT 41 BH  Ground Level N SPT Nspt aver. BH  Ground Level N SPT Nspt aver. CPT 42

73 11.41 blws/30cm Wll/Ip qc 74 11.53 blws/30cm Wll/Ip 66 11.42 blws/30cm Wll/Ip qc

Depth Elev. Mpa Depth Elev. Depth Elev. Mpa

0.5 10.91 6 Stiff CH 0.5 11.03 8 Medium CH 0.5 10.92 8 Medium CL

1.5 9.91 5 8 2.04 1.5 10.03 7 7 3 8.42 5 7 1.24

3 8.41 10 49/27 0.88 3 8.53 7 54/31 4.5 6.92 8 43/23

4.5 6.91 9 7.03 5.42

5.41

4.5 7.03 29 M. Dense Sand M. Dense Sand

6 5.41 5 M. Dense Sand 6 5.53 26 28 FC:16 6 5.42 27 27 FC:33

7.5 3.91 14 16 FC:32 20.97 7.5 4.03 28 NP NP

2.53 3.92

9 2.41 29 41/19 Very Stiff CH 

1.66 24.74 9 2.53 91 V. Dense Sand 7.5 3.92 21 21 4.2

54/32 2.42

10.5 0.91 54 V. Dense Sand 10.5 1.03 50 53 FC:14 Dense Sand

12 ‐0.59 60 55 FC:20 9 2.42 29 40 FC:40

12 ‐0.47 56 NP 10.5 0.92 56 NP FC:17

13.5 ‐2.09 59 NP ‐2.47 12 ‐0.58 34 75/49

15 ‐3.59 46

‐2.58

‐4.59 14 ‐2.47 60 Hard CH 19.28

16 ‐4.47 50/10 60 14 ‐2.58 46

17 ‐5.59 50/10 Hard CH 18 ‐6.47 50/6 86/55 16 ‐4.58 42 Hard CH 33.49

19 ‐7.59 97 97 20 ‐8.47 50/13 18 ‐6.58 39 43

84/58 20 ‐8.58 37 89/56

‐9.59 22.5 ‐11.08 37

25 ‐13.58 54

21 ‐9.59 100/26 V. Dense Sand

23 ‐11.59 72 72

46/24

‐13.59

25 ‐13.59 50/10 Hard CH

66/37

NON‐PROCESS BUILDING



VOID  RATIO  VS  AXIAL  PRESSURE 
CURVES

APPENDIX (K)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 1 Sample: 3 Depth: 2.0-2.5

Cc 0.28
Cr 0.046
eo      0.957

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 2 Sample: 2 Depth: 1.5-2.0

Cc 0.28
Cr 0.046
eo      0.883

BH No.   : 2 Sample: 4 Depth: 4.0-4.5

Cc 0.26
Cr 0.039
eo      0.814

0.550

0.600

0.650

0.700

0.750

0.800

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure kPa)

0.600

0.650

0.700

0.750

0.800

0.850

0.900

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (Kg/cm2)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 3 Sample: 2 Depth: 1.5-2.0

Cc 0.32
Cr 0.053
eo      0.948
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BH No.   : 4 Sample: 2 Depth: 1.5-2.0

Cc 0.22
Cr 0.036
eo      0.772
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 5 Sample: 2 Depth: 1.0-1.5

Cc 0.29
Cr 0.038
eo      0.982

BH No.   : 5 Sample: 5 Depth: 4.0-4.5

Cc 0.27
Cr 0.042
eo      0.854
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 6 Sample: 2 Depth: 1.0-1.5

Cc 0.28
Cr 0.031
eo      0.868

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 7 Sample: 3 Depth: 2.0-2.5

Cc 0.32
Cr 0.048
eo      0.991

BH No.   : 7 Sample: 5 Depth: 4.0-4.5

Cc 0.30
Cr 0.042
eo      0.976
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 8 Sample: 2 Depth: 1.0-1.5

Cc 0.29
Cr 0.051
eo      0.802
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BH No.   : 9 Sample: 3 Depth: 2.0-2.5

Cc 0.31
Cr 0.037
eo      1.049
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 10 Sample: 2 Depth: 1.5-2.0

Cc 0.27
Cr 0.034
eo      0.876

BH No.   : 11 Sample: 3 Depth: 2.0-2.5

Cc 0.26
Cr 0.039
eo      0.876
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 12 Sample: 2 Depth: 1.5-2.0

Cc 0.28
Cr 0.037
eo      0.828
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 13 Sample: 2 Depth: 1.5-2.0

Cc 0.27
Cr 0.026
eo      0.782

BH No.   : 13 Sample: 4 Depth: 4.0-4.5

Cc 0.25
Cr 0.034
eo      0.721

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 14 Sample: 3 Depth: 2.0-2.5

Cc 0.19
Cr 0.032
eo      0.844

BH No.   : 14 Sample: 5 Depth: 4.0-4.5

Cc 0.25
Cr 0.042
eo      0.779
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 15 Sample: 2 Depth: 1.5-2.0

Cc 0.31
Cr 0.061
eo      0.852

BH No.   : 15 Sample: 4 Depth: 4.0-4.5

Cc 0.26
Cr 0.047
eo      0.797
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 16 Sample: 2 Depth: 1.5-2.0

Cc 0.30
Cr 0.043
eo      0.838

100
200
400
800
25

0.550

0.600

0.650

0.700

0.750

0.800

0.850

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (kPa)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 17 Sample: 2 Depth: 1.5-2.0

Cc 0.25
Cr 0.048
eo      0.845

BH No.   : 17 Sample: 5 Depth: 4.5-5.0

Cc 0.23
Cr 0.044
eo      0.763

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 18 Sample: 3 Depth: 2.0-2.5

Cc 0.28
Cr 0.054
eo      0.818

BH No.   : 19 Sample: 3 Depth: 3.0-3.5

Cc 0.34
Cr 0.061
eo      0.856
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 20 Sample: 2 Depth: 1.5-2.0

Cc 0.23
Cr 0.042
eo      0.794

BH No.   : 21 Sample: 2 Depth: 1.5-2.0

Cc 0.23
Cr 0.058
eo      0.776
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 22 Sample: 2 Depth: 1.5-2.0

Cc 0.23
Cr 0.029
eo      0.842

BH No.   : 22 Sample: 4 Depth: 4.0-4.5

Cc 0.17
Cr 0.026
eo      0.753
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 23 Sample: 2 Depth: 1.5-2.0

Cc 0.23
Cr 0.054
eo      0.868
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 24 Sample: 2 Depth: 1.5-2.0

Cc 0.27
Cr 0.036
eo      0.850

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 25 Sample: 2 Depth: 1.0-1.5

Cc 0.28
Cr 0.038
eo      0.916

BH No.   : 25 Sample: 5 Depth: 4.0-4.5

Cc 0.22
Cr 0.029
eo      0.796

0.550

0.600

0.650

0.700

0.750

0.800

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure kPa)

0.600

0.650

0.700

0.750

0.800

0.850

0.900

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (Kg/cm2)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 26 Sample: 2 Depth: 1.5-2.0

Cc 0.24
Cr 0.033
eo      0.806
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BH No.   : 27 Sample: 2 Depth: 1.5-2.0

Cc 0.26
Cr 0.035
eo      0.866
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 28 Sample: 2 Depth: 1.5-2.0

Cc 0.34
Cr 0.045
eo      1.063

BH No.   : 29 Sample: 2 Depth: 1.5-2.0

Cc 0.33
Cr 0.058
eo      0.991
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 30 Sample: 2 Depth: 1.0-1.5

Cc 0.30
Cr 0.031
eo      1.014

BH No.   : 32 Sample: 3 Depth: 2.0-2.5

Cc 0.29
Cr 0.053
eo      0.906
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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BH No.   : 33 Sample: 2 Depth: 1.0-1.5

Cc 0.36
Cr 0.066
eo      0.882

BH No.   : 34 Sample: 2 Depth: 1.5-2.0
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Cr 0.042
eo      1.092
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Consolidation Test Results
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BH No.   : 35 Sample: 2 Depth: 1.5-2.0

Cc 0.14
Cr 0.021
eo      0.838

BH No.   : 35 Sample: 4 Depth: 4.0-4.5

Cc 0.29
Cr 0.052
eo      0.864
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 36 Sample: 2 Depth: 1.5-2.0

Cc 0.27
Cr 0.045
eo      0.844

BH No.   : 37 Sample: 3 Depth: 2.0-2.5

Cc 0.22
Cr 0.034
eo      0.902

0.600

0.650

0.700

0.750

0.800

0.850

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (kPa)

0.700

0.750

0.800

0.850

0.900

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (kPa)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 38 Sample: 2 Depth: 1.5-2.0

Cc 0.24
Cr 0.037
eo      0.882
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 39 Sample: 2 Depth: 1.0-1.5

Cc 0.36
Cr 0.072
eo      1.058

BH No.   : 40 Sample: 2 Depth: 1.0-1.5

Cc 0.29
Cr 0.047
eo      0.884
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 41 Sample: 2 Depth: 1.5-2.0

Cc 0.26
Cr 0.048
eo      0.839
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 42 Sample: 2 Depth: 1.5-2.0

Cc 0.34
Cr 0.056
eo      0.998
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 43 Sample: 2 Depth: 1.5-2.0

Cc 0.28
Cr 0.040
eo      1.078
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 44 Sample: 2 Depth: 1.0-1.5

Cc 0.26
Cr 0.048
eo      0.834

BH No.   : 44 Sample: 5 Depth: 4.0-4.5

Cc 0.23
Cr 0.043
eo      0.792
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 45 Sample: 2 Depth: 1.0-1.5

Cc 0.24
Cr 0.039
eo      0.876

BH No.   : 45 Sample: 5 Depth: 4.0-4.5

Cc 0.22
Cr 0.036
eo      0.821
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 46 Sample: 2 Depth: 1.0-1.5

Cc 0.24
Cr 0.044
eo      0.808

BH No.   : 47 Sample: 2 Depth: 1.0-1.5

Cc 0.16
Cr 0.033
eo      0.772
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 48 Sample: 2 Depth: 1.0-1.5

Cc 0.24
Cr 0.038
eo      0.844

BH No.   : 48 Sample: 5 Depth: 4.0-4.5

Cc 0.22
Cr 0.031
eo      0.802
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 49 Sample: 2 Depth: 1.0-1.5

Cc 0.39
Cr 0.053
eo      1.140
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 50 Sample: 2 Depth: 1.0-1.5

Cc 0.27
Cr 0.053
eo      0.864

BH No.   : 50 Sample: 4 Depth: 4.0-4.5

Cc 0.36
Cr 0.064
eo      1.034
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 51 Sample: 2 Depth: 1.0-1.5

Cc 0.21
Cr 0.037
eo      0.864

BH No.   : 52 Sample: 2 Depth: 1.0-1.5

Cc 0.26
Cr 0.036
eo      0.781
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 53 Sample: 4 Depth: 4.0-4.5

Cc 0.27
Cr 0.043
eo      0.855

BH No.   : 54 Sample: 2 Depth: 1.5-2.0

Cc 0.32
Cr 0.061
eo      0.872
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

BH No.   : 55 Sample: 2 Depth: 1.5-2.0

Cc 0.34
Cr 0.059
eo      0.848

BH No.   : 55 Sample: 4 Depth: 4.0-4.5

Cc 0.29
Cr 0.047
eo      0.832
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 56 Sample: 2 Depth: 1.0-1.5

Cc 0.27
Cr 0.045
eo      0.962
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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BH No.   : 57 Sample: 2 Depth: 1.0-1.5

Cc 0.31
Cr 0.033
eo      0.944
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BH No.   : 57 Sample: 4 Depth: 4.0-4.5

Cc 0.28
Cr 0.041
eo      0.826
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 58 Sample: 2 Depth: 1.0-1.5

Cc 0.24
Cr 0.029
eo      0.798

BH No.   : 58 Sample: 4 Depth: 4.0-4.5

Cc 0.23
Cr 0.042
eo      0.707
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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BH No.   : 59 Sample: 2 Depth: 1.5-2.0

Cc 0.28
Cr 0.049
eo      0.894

BH No.   : 60 Sample: 4 Depth: 4.0-4.5

Cc 0.33
Cr 0.056
eo      0.921
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 61 Sample: 2 Depth: 1.5-2.0

Cc 0.21
Cr 0.031
eo      0.751

BH No.   : 61 Sample: 4 Depth: 4.0-4.5

Cc 0.25
Cr 0.036
eo      0.793
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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BH No.   : 62 Sample: 2 Depth: 1.5-2.0

Cc 0.26
Cr 0.039
eo      0.903

BH No.   : 62 Sample: 4 Depth: 4.0-4.5

Cc 0.28
Cr 0.044
eo      0.842
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Consolidation Test Results
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Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 63 Sample: 2 Depth: 1.0-1.5

Cc 0.27
Cr 0.046
eo      0.823

BH No.   : 63 Sample: 5 Depth: 4.0-4.5

Cc 0.32
Cr 0.054
eo      0.906
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
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ENGINEERING TESTS LABORATORY

BH No.   : 64 Sample: 4 Depth: 4.0-4.5

Cc 0.26
Cr 0.052
eo      0.839
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 65 Sample: 2 Depth: 1.5-2.0

Cc 0.27
Cr 0.042
eo      0.876

BH No.   : 65 Sample: 5 Depth: 4.0-4.5

Cc 0.34
Cr 0.059
eo      0.961
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Consolidation Test Results
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BH No.   : 66 Sample: 2 Depth: 1.5-2.0

Cc 0.34
Cr 0.046
eo      1.066

BH No.   : 66 Sample: 4 Depth: 4.0-4.5

Cc 0.24
Cr 0.031
eo      0.859
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Consolidation Test Results
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BH No.   : 67 Sample: 2 Depth: 1.0-1.5

Cc 0.22
Cr 0.035
eo      0.756
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BH No.   : 67 Sample: 5 Depth: 4.0-4.5

Cc 0.26
Cr 0.049
eo      0.921
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Consolidation Test Results
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BH No.   : 68 Sample: 2 Depth: 1.0-1.5

Cc 0.33
Cr 0.052
eo      0.938

BH No.   : 69 Sample: 2 Depth: 1.5-2.0

Cc 0.30
Cr 0.053
eo      0.917
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 70 Sample: 2 Depth: 1.5-2.0

Cc 0.23
Cr 0.041
eo      0.788

BH No.   : 70 Sample: 4 Depth: 3.5-4.0

Cc 0.28
Cr 0.053
eo      0.829
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Consolidation Test Results
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BH No.   : 71 Sample: 2 Depth: 1.5-2.0

Cc 0.31
Cr 0.049
eo      1.092

BH No.   : 72 Sample: 2 Depth: 1.0-1.5

Cc 0.19
Cr 0.029
eo      0.886
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BH No.   : 73 Sample: 2 Depth: 1.0-1.5

Cc 0.33
Cr 0.056
eo      0.938

BH No.   : 73 Sample: 5 Depth: 4.0-4.5
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Consolidation Test Results
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BH No.   : 74 Sample: 2 Depth: 1.0-1.5

Cc 0.29
Cr 0.048
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P

BH No.   : 75 Sample: 2 Depth: 1.5-2.0

Cc 0.24
Cr 0.045
eo      0.834

BH No.   : 75 Sample: 4 Depth: 4.0-4.5

Cc 0.26
Cr 0.041
eo      0.776
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BH No.   : 77 Sample: 2 Depth: 1.0-1.5
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Consolidation Test Results
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BH No.   : 78 Sample: 2 Depth: 1.5-2.0
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Consolidation Test Results
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BH No.   : 79 Sample: 2 Depth: 1.5-2.0

Cc 0.18
Cr 0.031
eo      0.924

BH No.   : 79 Sample: 4 Depth: 4.0-4.5
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BH No.   : 80 Sample: 2 Depth: 1.5-2.0
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BH No.   : 81 Sample: 2 Depth: 1.5-2.0
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 82 Sample: 2 Depth: 1.0-1.5

Cc 0.36
Cr 0.059
eo      0.984
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BH No.   : 83 Sample: 2 Depth: 1.0-1.5
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BH No.   : 83 Sample: 4 Depth: 3.0-3.5
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BH No.   : 84 Sample: 2 Depth: 1.0-1.5
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BH No.   : 85 Sample: 2 Depth: 1.5-2.0
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BH No.   : 85 Sample: 4 Depth: 4.0-4.5
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Consolidation Test Results

Project   : Samawa Combined Cycle P.P
BH No.   : 86 Sample: 2 Depth: 1.5-2.0

Cc 0.28
Cr 0.046
eo      0.876

BH No.   : 86 Sample: 4 Depth: 4.0-4.5

Cc 0.24
Cr 0.035
eo      0.832
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BH No.   : 87 Sample: 2 Depth: 1.5-2.0
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BH No.   : 87 Sample: 4 Depth: 4.0-4.5

Cc 0.22
Cr 0.039
eo      0.863

445
620

920

1290
1350
1630
1335

Load
0

25
50

100
200

0.200

0.300

0.400

0.500

0.600

0.700

0.800

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (kPa)

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

10 100 1000

Vo
id

 R
at

io
  e

o

Axial  Pressure (kPa)



Consolidation Test Results

Project   : Samawa Combined Cycle P.P

Website: www.andrealab.com         Email: azad@andrealab.com

ENGINEERING TESTS LABORATORY

BH No.   : 88 Sample: 2 Depth: 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 2 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 5 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 7 Sample No. 3 Depth (m) 2.0-2.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 8 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combibed Cycle P P Test Type
BH No. 9 Sample No. 3 Depth (m) 2.0-2.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 10 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 12 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 13 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 14 Sample No. 3 Depth (m) 2.0-2.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type

BH No. 15 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 16 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type

BH No. 17 Sample No. 5 Depth (m) 4.5-5.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type

BH No. 18 Sample No. 3 Depth (m) 2.0-2.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 20 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P.P Test Type

BH No. 22 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 23 Sample No. 2 Depth (m) 1.5-2.0

210
240
270
300
330
360
390
420

280.53550

50

100

150

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

Δ
σ 

(k
Pa

)

Є

σ3 σ1
100 181
200          292
400          514

y = 0.044x + 38.034

0

100

200

300

400

500

600

700

0 100 200 300 400 500 600 700

τ
(k

Pa
)

σ (kPa)

σ3 σ1
100          181
200          292
400          514

C = 38  kPa
φ = 2.5 °

Website: www.andrealab.com         Email: azad@andrealab.com
ENGINEERING TESTS LABORATORY



TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 25 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 26 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 28 Sample No. 2 Depth (m) 1.5-2.0

210
240
270
300
330
360
390
420

0

20

40

60

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07

Δ
σ 

(k
Pa

)

Є

σ3 σ1
50           95

100 148
200 250

y = 24.000

0

50

100

150

200

250

300

0 50 100 150 200 250 300

τ
(k

Pa
)

σ (kPa)

σ3 σ1
50            95

100 148
200 250

C = 24  kPa
φ = 0 °

Website: www.andrealab.com         Email: azad@andrealab.com
ENGINEERING TESTS LABORATORY



TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 29 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 30 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle Power Plant Test Type
BH No. 32 Sample No. 3 Depth (m) 2.0-2.5
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TRIAXIAL  COMPRESSION   TEST
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Project Samawa Combined Cycle PP Test Type

BH No. 33 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type

BH No. 36 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 38 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Website: www.andrealab.com         Email: azad@andrealab.com
ENGINEERING TESTS LABORATORY

Project Samawa Combined Cycle PP Test Type

BH No. 39 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 42 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 44 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 45 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 46 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 47 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type

BH No. 48 Sample No. 5 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 49 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 50 Sample No. 5 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 51 Sample No. 2 Depth (m) 1.0-1.5

210
240
270
300
330
360
390
420

0

50

100

150

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Δ
σ 

(k
Pa

)

Є

σ3 σ1
100          185
200 305
400          521

y = 0.054x + 41.358

0

100

200

300

400

500

600

0 100 200 300 400 500 600

τ
(k

Pa
)

σ (kPa)

σ3 σ1
100          185
200 305
400 521

C = 41  kPa
φ = 3°

Website: www.andrealab.com         Email: azad@andrealab.com
ENGINEERING TESTS LABORATORY



TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 52 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 54 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 55 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 57 Sample No. 2 Depth (m) 1.0-1.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type

BH No. 58 Sample No. 5 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 59 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 61 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 62 Sample No. 2 Depth (m) 1.5-2.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 63 Sample No. 5 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 65 Sample No. 5 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST
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Project Samawa Combined Cycle P P Test Type
BH No. 66 Sample No. 4 Depth (m) 4.0-4.5
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 67 Sample No. 5 Depth (m) 4.5-5.0
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 70 Sample No. 2 Depth (m) 1.5-2.0
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C = 32  kPa
φ = 3.5 °
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TRIAXIAL  COMPRESSION   TEST
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Project Samawa Combined Cycle P P Test Type

BH No. 71 Sample No. 2 Depth (m) 1.5-2.0
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C = 27  kPa
φ = 0°



TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 73 Sample No. 5 Depth (m) 4.0-4.5
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C = 43  kPa
φ = 3°



TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 74 Sample No. 2 Depth (m) 1.0-1.5
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C = 31  kPa
φ = 3 °
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 75 Sample No. 4 Depth (m) 4.0-4.5
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C = 52  kPa
φ = 3.5°
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 78 Sample No. 2 Depth (m) 1.5-2.0
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C = 32 kPa
φ = 3.5 °
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 79 Sample No. 4 Depth (m) 4.0-4.5
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C = 34  kPa
φ = 3 °
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 82 Sample No. 2 Depth (m) 1.0-1.5
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C = 31  kPa
φ = 2 °
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type
BH No. 83 Sample No. 4 Depth (m) 3.0-3.5
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C = 66  kPa
φ = 4.5°
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle P P Test Type

BH No. 85 Sample No. 4 Depth (m) 4.0-4.5
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C = 62  kPa
φ = 4°
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 86 Sample No. 2 Depth (m) 1.5-2.0
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C = 35  kPa
φ = 3 °
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TRIAXIAL  COMPRESSION   TEST

Project Samawa Combined Cycle PP Test Type
BH No. 87 Sample No. 4 Depth (m) 4.0-4.5
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C = 47  kPa
φ = 4°
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SETTLEMENT CALCULATIONS 

APPENDIX (M)



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 5.8 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 5.8 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 9.4m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 9.4 m zp= 56 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 22.20 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 33.80kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 1.00 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.3 Pc/'vg= 2.09 'zg+∆zp,i= 82.73 <P'c= 122.3065 kPa
F.B.Elev. 9.4 0 22.20 'vf=σ' zg+∆σzp,i= 82.73 kPa

'vi=' zg= 58.4625 kPa
0.25 0.09 0.991 33.50 0.0004 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 8.9 0.5 32.20 1/v'= 0.0412 (1/kPa)
Clay 6.9 8.9 0.5 log(σ'vi)= 1.7669
GW Elev 7.6 log(σ'vf)= 1.9177

6.575 2.825 58.4625 0.97 0.718 24.27 0.016 mv= 0.00014 1/kPa
E=1/mv= 6.9 MPa

4.25 5.15 84.73
M. Dense Sand 20.0 4.25 5.15

1.725 7.675 107.45 2.65 0.222 7.50 0.002

-0.8 10.2 130.18 3.52 0.137 4.63
Dense Sand 40 0 8 10 2

=2z/B i

Thick.
H(m)

m kPa kPa (m)

Settlement Analysis

Building:Samawa- Watch Tower

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

0.5

4.65

5.05

0.9

Z(m) 'zg
Clay Area

Settlement due to zp0

Z(m)

zg0=fill+( (Z 1)-(Z2))*exis.soil

Max
Average

Consolidation Test

Min
Max

Average

Min

mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)

At elev=6.575 m msl:

depth 0.50m to 5.15m

Dense Sand 40 -0.8 10.2

-2.2 11.6 143.475 4.00 0.108 3.65 0.000

-3.6 13 156.78 4.48 0.088 2.97
V. Dense Sand 58 -3.6

-5.3 1.7
0.019m
0.015mStotal=0.8(Szp,i)=

Szp,i=

2.8

Sand E(MPa)= 1*SPT N (CIRIA Report no143)
1*20=20MPa (For M. Dense Sand)
1*40=40MPa (For Dense Sand)
1*58=58MPa (For V. Dense Sand)



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 19 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 23.5 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 10.0m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 10 m zp= 35 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 11.10 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 23.90kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 1.24 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.6 Pc/'vg= 2.09 'zg+∆zp,i= 71.40 <P'c= 100.4707 kPa
F.B.Elev. 10 0 11.10 'vf=σ' zg+∆σzp,i= 71.40 kPa

'vi=' zg= 48.025 kPa
0.25 0.03 0.998 23.85 0.0003 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 9.5 0.5 21.10 1/v'= 0.0428 (1/kPa)
Stiff Clay 5.8 9.5 0.5 log(σ'vi)= 1.6815
GW Elev 7.6 log(σ'vf)= 1.8537

7.45 2.55 48.025 0.27 0.978 23.37 0.016 mv= 0.0002 1/kPa
E=1/mv= 5.8 MPa

5.4 4.6 74.95
Medium Sand 20.0 5.4 4.6

3.91 6.09 88.36 0.64 0.88 21.13 0.003

2.42 7.58 101.77 0.80 0.829 19.81
V. Dense Sand 55.0 2.42 7.58

Settlement Analysis

Building:Samawa- Workshop(Alt1)

zg0=fill+( (Z 1)-(Z2))*exis.soil

Z(m)

4.1

Clay Area
Settlement due to zp0

Thick.
H(m)

m kPa

Z(m) 'zg =2z/B i

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

(m)

depth 0.50m to 4.6m

2.98

0.6

0.5

kPa

Consolidation Test

Max
Average

mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)

At elev=7.45m msl:

Min

Min
Max

Average

V. Dense Sand 55.0 2.42 7.58

-0.58 10.58 131.77 1.11 0.691 16.51 0.002

-3.58 13.58 161.77 1.43 0.564 13.48
V stiff clay 58.3 -3.58

-11.58 8
0.020m
0.016m

Szp,i=
Stotal=0.8(Szp,i)=

6

Stiff Clay *E= 220*Cu=220*265=58300kPa CIRIA Report no143
Sand E(MPa)= 1*SPT N (CIRIA Report no143)
1*20=20MPa (For M. Dense Sand)
1*55=55MPa (For V. Dense Sand)



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 3.5 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 4 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 8.8m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 8.8 m zp= 70 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 33.30 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 36.70kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 1.14 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.6 Pc/'vg= 2.09 'zg+∆zp,i= 83.86 <P'c= 123.6925 kPa
F.B.Elev. 8.8 0 33.30 'vf=σ' zg+∆σzp,i= 83.86 kPa

'vi=' zg= 59.125 kPa
0.25 0.14 0.987 36.22 0.0005 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 8.3 0.5 43.30 1/v'= 0.0404 (1/kPa)
Stiff Clay 7.0 8.3 0.5 log(σ'vi)= 1.7718
GW Elev 7.6 log(σ'vf)= 1.9236

6.85 1.95 59.125 1.11 0.674 24.74 0.010 mv= 0.0001 1/kPa
E=1/mv= 7.0 MPa

5.4 3.4 74.95
Medium Sand 20.0 5.4 3.4

3.91 4.89 88.36 2.79 0.22 8.18 0.001

2.42 6.38 101.77 3.65 0.142 5.21
V. Dense Sand 55.0 2.42 6.38

Settlement Analysis Consolidation Test

Building:Samawa- Workshop(Alt2)

Min
zg0=fill+( (Z 1)-(Z2))*exis.soil Max

Average

Z(m) Min
Max

Average

Clay Area
Settlement due to zp0

Z(m) 'zg =2z/B i

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

Thick.
H(m)

m kPa kPa (m) mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)
depth 0.50m to 4.6m

1.8 At elev=6.85m msl:

0.5

2.9

2.98

V. Dense Sand 55.0 2.42 6.38

-0.58 9.38 131.77 5.36 0.071 2.61 0.000

-3.58 12.38 161.77 7.07 0.042 1.54
V stiff clay 58.3 -3.58

-11.58 8
0.012m
0.010m

Stiff Clay *E= 220*Cu=220*265=58300kPa CIRIA Report no143
Sand E(MPa)= 1*SPT N (CIRIA Report no143)
1*20=20MPa (For M. Dense Sand)
1*55=55MPa (For V. Dense Sand)

6

Szp,i=
Stotal=0.8(Szp,i)=



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 23 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 35 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 9.6m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 9.6 m zp= 55 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 18.50 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 36.50kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 1.52 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.6 Pc/'vg= 2.09 'zg+∆zp,i= 84.39 <P'c= 12.43922 kPa
F.B.Elev. 9.6 0 18.50 'vf=σ' zg+∆σzp,i= 84.39 kPa

'vi=' zg= 48.325 kPa
0.25 0.02 0.999 36.46 0.0005 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 9.1 0.5 28.50 1/v'= 0.0277 (1/kPa)
Medium Clay 6.4 9.1 0.5 log(σ'vi)= 1.6842
GW Elev 7.6 log(σ'vf)= 1.9263

7.65 1.95 48.325 0.17 0.988 36.06 0.016 mv= 0.0002 1/kPa
E=1/mv= 6.4 MPa

6.2 3.4 68.15
M. Dense Sand 27.0 6.2 3.4

5.06 4.54 78.41 0.39 0.974 35.55 0.003

3.92 5.68 88.67 0.49 0.946 34.53
V Stiff Clay 23 1 3 92 5 68

Settlement Analysis

Building:Samawa- Canteen Building

zg0=fill+( (Z 1)-(Z2))*exis.soil

Z(m)

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

(m)

2.9

1

0.5

Min
Max

Average

2.28

kPa

Clay Area
Settlement due to zp0

Thick.
H(m)

m kPa

Z(m) 'zg =2z/B i

Consolidation Test

mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)
depth 0.5m to 3.4m

At elev=7.65 m msl:

Min
Max

Average

V. Stiff Clay 23.1 3.92 5.68

3.17 6.43 95.795 0.56 0.925 33.76 0.002

2.42 7.18 102.92 0.62 0.907 33.11
Dense Sand 40 2.42 7.18

-0.08 9.68 126.67 0.84 0.837 30.55 0.004

-2.58 12.18 150.42 1.06 0.749 27.34
Hard Clay 50 -2.58

-13.58
0.026m
0.021m

Szp,i=
Stotal=0.8(Szp,i)=

1.5

5

Stiff Clay *E= 220*Cu=220*105=23100kPa CIRIA Report no143
Sand E(MPa)= 1*SPT N (CIRIA Report no143)
1*27=27MPa (For M. Dense Sand)
1*40=40MPa (For Dense Sand)

11



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 3 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 8 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 8.5m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 8.5 m zp= 42 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 38.85 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 3.15kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 2.67 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.3 Pc/'vg= 2.09 'zg+∆zp,i= 67.66 <P'c= 139.7228 kPa
F.B.Elev. 8.5 0 38.85 'vf=σ' zg+∆σzp,i= 67.66 kPa

'vi=' zg= 66.7875 kPa
0.25 0.17 0.990 3.12 0.0000 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 8 0.5 48.85 1/v'= 1.1461 (1/kPa)
Clay 6.7 8 0.5 log(σ'vi)= 1.8247
GW Elev 7.6 log(σ'vf)= 1.8303

6.125 2.375 66.7875 1.58 0.277 0.87 0.000 mv= 0.0002 1/kPa
E=1/mv= 6.7 MPa

4.25 4.25 84.73

M. Dense Sand 20.0 4.25 4.25

1.725 6.775 107.45 4.52 0.189 0.60 0.000

-0.8 9.3 130.18 6.20 0.113 0.36
D S d 40* 0 8 9 3

Settlement Analysis

Building:Samawa- Transformers

zg0=fill+( (Z 1)-(Z2))*exis.soil

Z(m)

Clay Area
Settlement due to zp0

Z(m) 'zg =2z/B i

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

Thick.
H(m)

m kPa (m)kPa

3.75

5.05

1.8

0.5

Max
Average

Consolidation Test

Min
Max

Average

Min

mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)
depth 0.50m to 4.25m

At elev=6.125 m msl:

Dense Sand 40* -0.8 9.3

-2.2 10.7 143.475 7.13 0.088 0.28 0.000

-3.6 12.1 156.78 8.07 0.067 0.21
V. Dense Sand 58 -3.6

-5.3 1.7
0.001m
0.001m

Szp,i=
Stotal=0.8(Szp,i)=

2.8



Depth ) eo Pc Cc Cr v' OCR=Pc/v'

(m) (kPa) (kPa)
Found. B= 9.8 m Finished Grade= 10.3m msl

Mean ground elev.(Z1) 10.6 m Found.L= 13.2 m 0 0.751 90 0.14 0.021
Finished grade 10.3 m F.B.El(Z2) 9.4m msl 2 1.14 125 0.39 0.072
Found. Bottom elev.(Z2) 9.4 m zp= 59 kPa GW Elev 7.6m msl 1 0.89 110 0.27 0.044 18.5 5.95
Additional fill thick. 0 m zg0= 22.20 kPa
Mean GWE= 7.6 m zp0= zp-zg0= 36.80kPa 2 0.707 105 0.13 0.021
g fill str. 20 kN/m3 L/B 1.35 5 1.049 140 0.36 0.064
Yexis. Soil 18.5 kN/m3 ∆fill= 0.0 KPa 3.5 0.85 125 0.26 0.043 59.75 2.09

∆zp,i= Szp,i=
aix zp0 zp,ix(Hi/Ei)

10.6 Pc/'vg= 2.09 'zg+∆zp,i= 82.89 <P'c= 98.12238 kPa
F.B.Elev. 9.4 0 22.20 'vf=σ' zg+∆σzp,i= 82.89 kPa

'vi=' zg= 46.9025 kPa
0.25 0.05 0.996 36.65 0.0005 1/1+e0= 0.540248514

Cr 0.043
Strac.fill 40 8.9 0.5 32.20 1/v'= 0.0278 (1/kPa)
Medium Clay 6.3 8.9 0.5 log(σ'vi)= 1.6712
GW Elev 7.6 log(σ'vf)= 1.9185

7.935 1.465 46.9025 0.30 0.978 35.99 0.011 mv= 0.0002 1/kPa
E=1/mv= 6.3 MPa

6.97 2.43 61.61

M. Dense Sand 24.0 6.97 2.43

1.01 8.39 115.245 1.71 0.489 18.00 0.009

-4.95 14.35 168.89 2.93 0.237 8.72
Dense Sand 48* -4.95 14.35

(m)

Settlement Analysis

Building:Samawa- Gate House

zg0=fill+( (Z 1)-(Z2))*exis.soil

Z(m)

'zg =2z/B i

Soil Types Def Mod.
(E)Mpa

Top/Bottom
Elev. (m)

1.93

11.92

1.2

0.5

kPa

Clay Area
Settlement due to zp0

Thick.
H(m)

m kPa

Z(m)

Consolidation Test

Min
Max

Average

Min
Max

Average

mv=(1/1+e0)x Cr x ( 1/∆σv')x(log σ'vf-log σ'vi)
depth 0.5m to 2.43m

At elev=7.935 m msl:

-7.575 16.975 193.8225 3.46 0.179 6.59 0.001

-10.2 19.6 218.76 4.00 0.14 5.15
V. Dense Sand 63 -10.2

-25.7 15.5
0.020m
0.016m

Szp,i=
Stotal=0.8(Szp,i)=

5.25

Sand E(MPa)= 1*SPT N (CIRIA Report no143)
1*24=24MPa (For M. Dense Sand)
1*48=48MPa (For Dense Sand)
1*63=63MPa (For V. Dense Sand)



LIQUEFACTION ANALYSES 

APPENDIX (N)



Section No: GTG-1 PGA(g): 0.2

Top Elv(m): 0 Gw depth(m): 2.70

Mw: 7 Ground Level(m): 10.3

MSF: 1.193

n sat Nspt

kN/m³ kN/m³ Blows/30

1 6.65 19 19 27 126.35 87.60 16 1.06 0.95 15.20 16.11 4.48 1.13 22.69 0.252 0.301 1.442 0.952 0.178 1.685

2 11.25 19.5 19.5 16 367.58 283.70 41 0.54 1.00 41.00 22.34 2.77 1.05 26.32 0.321 0.382 1.296 0.877 0.148 2.590

3 14.85 20 20 14 243.00 123.81 79 0.90 1.00 79.00 71.29 2.20 1.04 76.51 0.538 0.642 1.963 0.766 0.195 SPT N160 > 30 , No Liquefaction

Liquefaction Analysis for GTG-1 Area

 Number Depth FC (%) v (kPa) v' (kPa) Cn Cr N60 N1,60  fc  fc N1,60,FC CRR7.5 CRRMw v/v' rd CSR FS



Section No: GTG-4 PGA(g): 0.2

Top Elv(m): 0 Gw depth(m): 2.70

Mw: 7 Ground Level(m): 10.3

MSF: 1.193

n sat Nspt

kN/m³ kN/m³ Blows/30

1 7.8 19 19 27 148.20 98.17 20 1.01 0.95 19.00 19.16 4.48 1.13 26.13 0.316 0.377 1.510 0.940 0.184 2.045

2 12.5 19.5 19.5 16 391.95 295.81 40 0.53 1.00 40.00 21.16 2.77 1.05 25.07 0.293 0.350 1.325 0.842 0.145 2.412

3 14.75 20 20 7 241.00 122.79 58 0.91 1.00 58.00 52.56 0.12 1.01 53.12 0.336 0.401 1.963 0.769 0.196 SPT N160 > 30 , No Liquefaction

rd CSR FS fc  fc N1,60,FC CRR7.5 CRRMw v/v'

Liquefaction Analysis for GTG-4 Area

 Number Depth FC (%) v (kPa) v' (kPa) Cn Cr N60 N1,60



Section No: Trnsfrmrs PGA(g): 0.2

Top Elv(m): 0 Gw depth(m): 2.70

Mw: 7 Ground Level(m): 10.3

MSF: 1.193

n sat Nspt

kN/m³ kN/m³ Blows/30

1 7.8 19 19 28 148.20 98.17 20 1.01 0.95 19.00 19.16 4.56 1.14 26.37 0.322 0.384 1.510 0.940 0.184 2.082

2 12.13 19.5 19.5 17 384.74 292.23 41 0.53 1.00 41.00 21.88 3.01 1.06 26.21 0.318 0.379 1.317 0.853 0.146 2.599

3 15.23 20 20 6 250.60 127.68 62 0.89 1.00 62.00 55.07 0.03 1.00 55.36 0.358 0.427 1.963 0.753 0.192 SPT N160 > 30 , No Liquefaction

rd CSR FS fc  fc N1,60,FC CRR7.5 CRRMw v/v'

Liquefaction Analysis for Transformers Area

 Number Depth FC (%) v (kPa) v' (kPa) Cn Cr N60 N1,60



Section No: Switch. Ctr. PGA(g): 0.2

Top Elv(m): 0 Gw depth(m): 2.70

Mw: 7 Ground Level(m): 10.3

MSF: 1.193

n sat Nspt

kN/m³ kN/m³ Blows/30

1 6.62 19 19 38 125.78 87.32 16 1.06 0.95 15.20 16.13 5.00 1.20 24.36 0.280 0.334 1.440 0.952 0.178 1.871

2 12.2 19.5 19.5 26 386.10 292.91 41 0.53 1.00 41.00 21.85 4.39 1.12 28.91 0.406 0.484 1.318 0.851 0.146 3.322

rd CSR FS fc  fc N1,60,FC CRR7.5 CRRMw v/v'

Liquefaction Analysis for Switchyard Control Building

 Number Depth FC (%) v (kPa) v' (kPa) Cn Cr N60 N1,60
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