PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 12.752
0.5 12.738
1 12.718
15 12.707
2 12.695
2.5 12.680
3 12.659
4 12.635
5 12.615
6 12.594
7 12.576
8 12.560
9 12.545
10 12.541
11 12.539
13 12.538
14 12.538
15 12.537
17 12.536
18 12.536
20 12.536
38 12.536

1.00
Square root of time method
12.800
12.750
A

12.700 \ "y
2 \
= A
©
@©
& 12.650
nd N
0 \
= X

12.600

\
X
12.550 X
12.500 ¥
0 10 20 30
Root T Time
tgo = 114 min C,= 1.21E-04 cm?%sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 12.536
0.5 12.515
1 12.499
15 12.481
2 12.449
2.5 12.435
3 12.426
4 12.410
5 12.396
6 12.386
7 12.376
8 12.365
9 12.357
10 12.353
11 12.350
13 12.346
14 12.342
15 12.338
17 12.335
18 12.334
20 12.332
38 12.331

2.00
Squar root of time method
12.550
1
\
*
12.500
N
|
\
> 12.450
£
®
()
o
o
¢ 12.400 \
d \\
X
R
12.350 -
—*—o—
12.300 {
0 10 20 30 40
Root T Time
tgo = 90 min C,= 1.50E-04 cm?/sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 12.331
0.5 12.313
1 12.302
15 12.278
2 12.265
2.5 12.257
3 12.237
4 12.220
5 12.201
6 12.184
7 12.171
8 12.152
9 12.144
10 12.143
11 12.143
13 12.143
14 12.142
15 12.142
17 12.140
18 12.139
20 12.139
38 12.141

Job No :- 90/226001

4.00
Squar root of time method
12.350
\
.
12.300 \
\
)
b
S  12.250 t
= ' \
e} 4
@
()
4
@
¢ 12.200
a \%
\
12.150 —N
\
TN
12.100
0 10 20 30 40
Root T Time
tgo = 81 min C,= 1.64E-04 cm?/sec
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PRESSURE INTENSITY (kg/cm2) =

8.00

ROOT t D.G.R
0 12.141
0.5 12.104
1 12.063
15 12.026
2 11.987
2.5 11.948
3 11.906
4 11.870
5 11.836
6 11.811
7 11.806
8 11.804
9 11.801
10 11.800
11 11.798
13 11.795
14 11.792
15 11.791
17 11.789
18 11.788
20 11.786
38 11.785

D.G.R Reading

12.200

Squar root of time method

\
12.150 |

12.100

12.050

12.000

11.950

11.900

11.850

11.800

11.750

10 20 30 40
Root T Time

tog = 49 min C,= 2.64E-04 cm?/sec
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Consolidation Test (IS:2720-Part-15)

Location : BH-4
Depth: 2.5m

VOID RATIO e

0.65

0.55

0.45

0.35

SEMI-LOG PLOT OF PRESSURE-VOID RATIO

RELATIONSHIP
SRS
\\\\
\b\\
\\
RN N
| ! B S ———=
0.1 1.0 10.0

LOG ¢' (kg/cm?)

Cr = 0.013
Cc =021
Pc = 0.32 kg/cm2

my = 0.038 cm2/kg

Job No :- 90/226001
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PRESSURE INTENSITY (kg/cm2) =

0.10

ROOT t D.G.R
0 11.856
0.5 11.838
1 11.822
15 11.808
2 11.796
2.5 11.786
3 11.778
4 11.770
5 11.763
6 11.756
7 11.750
8 11.745
9 11.741
10 11.738
11 11.736
13 11.735
14 11.734
15 11.733
17 11.732
18 11.731
20 11.730
38 11.725

D.G.R Reading

11.880

11.860

11.840

11.820

11.800

11.780

11.760

11.740

11.720

11.700

Squar root of time method

| o]
||

Y o

o1

10 20 30
Root T Time

40

tgo = 100 min C,= 1.40E-04 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

0.25

ROOT t D.G.R
0 11.725
0.5 11.703
1 11.682
15 11.662
2 11.644
2.5 11.628
3 11.614
4 11.601
5 11.590
6 11.580
7 11.571
8 11.563
9 11.559
10 11.556
11 11.554
13 11.553
14 11.552
15 11.551
17 11.550
18 11.549
20 11.548
38 11.541

Squar root of time method

11.750
¢
\
11.700 \
2 \
= 11.650 -}
) AN
@ N
ad AN
O 11.600
()]
11.550 [ e A
11.500 v
0 10 20 30 40
Root T Time
tgo = O min C,= 1.91E-04 cm?/sec
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PRESSURE INTENSITY (kg/cm2) =

1.00

ROOT t D.G.R
0 11.541
0.5 11.459
1 11.381
15 11.305
2 11.231
2.5 11.160
3 11.092
4 11.026
5 10.962
6 10.901
7 10.843
8 10.787
9 10.733
10 10.681
11 10.631
13 10.587
14 10.544
15 10.504
17 10.469
18 10.439
20 10.411
38 10.404

D.G.R Reading

11.600

11.400

11.200

11.000

10.800

10.600

10.400

10.200

Square root of time method

10 20 30
Root T Time

teo = O Min C,= 5.04E-05 cm¥sec
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PRESSURE INTENSITY (kg/cm2) =

2.00

ROOT t D.G.R
0 10.404
0.5 10.357
1 10.312
15 10.269
2 10.228
2.5 10.188
3 10.150
4 10.114
5 10.080
6 10.047
7 10.015
8 9.985
9 9.957
10 9.931
11 9.906
13 9.876
14 9.846
15 9.818
17 9.785
18 9.761
20 9.743
38 9.699

D.G.R Reading

10.500

10.400

10.300

10.200

10.100

10.000

9.900

9.800

9.700

9.600

Squar root of time method

=
L]

y

o]

10 20 30
Root T Time

40

tgo = 292 min C, = 4.00E-05 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

4.00

ROOT t D.G.R
0 9.699
0.5 9.652
1 9.607
15 9.564
2 9.523
2.5 9.483
3 9.445
4 9.409
5 9.375
6 9.342
7 9.317
8 9.281
9 9.247
10 9.215
11 9.180
13 9.151
14 9.123
15 9.093
17 9.048
18 9.015
20 8.995
38 8.997

D.G.R Reading

9.800

9.700

9.6

9.500

9.400

9.300

9.200

9.100

9.000

8.900

Squar root of time method

el

.

%%

4

10 20
Root T Time

30

40

tgo = 361 min CV:

Job No :- 90/226001
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PRESSURE INTENSITY (kg/cm2) =

8.00

ROOT t D.G.R
0 8.997
0.5 8.948
1 8.901
15 8.856
2 8.813
2.5 8.771
3 8.731
4 8.693
5 8.657
6 8.622
7 8.597
8 8.561
9 8.527
10 8.495
11 8.465
13 8.436
14 8.408
15 8.382
17 8.347
18 8.314
20 8.288
38 8.250

D.G.R Reading

9.100

9.000

8.900

8.800

8.700

8.600

8.500

8.400

8.300

8.200

Squar root of time method

vanill

A 4

10 20
Root T Time

30

40

tgo = 392 min CV:

Job No :- 90/226001

2.53E-05 cm?/sec
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Consolidation Test (IS:2720-Part-15)

Location : BH-5
Depth: 8.5m

VOID RATIO e

SEMI-LOG PLOT OF PRESSURE-VOID RATIO

RELATIONSHIP
060 F——— |
\\
i\
I
0.50 SN[
N T

- e —— *\\‘%ﬁx-

0.40
0.1 1.0 10.0

LOG ¢' (kg/cm?)

Cr = 0.007
Cc =017
Pc = 2.30 kg/cm2

my =0.015 cm2/kg

Job No :- 90/226001
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PRESSURE INTENSITY (kg/cm2) =

0.10

ROOT t D.G.R
0 17.451
0.5 17.437
1 17.425
15 17.414
2 17.404
2.5 17.395
3 17.386
4 17.378
5 17.371
6 17.365
7 17.360
8 17.356
9 17.353
10 17.351
11 17.350
13 17.349
14 17.348
15 17.347
17 17.346
18 17.345
20 17.344
38 17.342

D.G.R Reading

17.460

17.440

17.420

17.400

17.380

17.360

17.340

17.320

Squar root of time method

| _—T ]

gl

AL

pan

10 20 30
Root T Time

40

tgo = 102 min C,= 1.38E-04 cm?%sec
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PRESSURE INTENSITY (kg/cm2) =

0.25

ROOT t D.G.R
0 17.342
0.5 17.332
1 17.320
15 17.310
2 17.301
2.5 17.293
3 17.286
4 17.280
5 17.275
6 17.271
7 17.268
8 17.266
9 17.265
10 17.264
11 17.263
13 17.262
14 17.261
15 17.260
17 17.259
18 17.258
20 17.257
38 17.246

D.G.R Reading

17.360

17.340

17.320

17.300

17.280

17.260

17.240

Squar root of time method

—&
| _—9

o |

M/k

0 10 20 30

Root T Time

40

teo = O Min C,= 1.34E-04 cm¥sec
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PRESSURE INTENSITY (kg/cm2) =

1.00

ROOT t D.G.R
0 17.246
0.5 17.213
1 17.183
15 17.154
2 17.126
2.5 17.099
3 17.074
4 17.051
5 17.029
6 17.008
7 16.990
8 16.973
9 16.957
10 16.942
11 16.928
13 16.915
14 16.903
15 16.891
17 16.880
18 16.870
20 16.860
38 16.845

D.G.R Reading

17.300

17.250

17.200

17.150

17.100

17.050

17.000

16.950

16.900

16.850

16.800

Square root of time method

——
B 4

Lo

=

10

20 30
Root T Time

tgo = 0O min

Job No :- 90/226001

C,= 8.03E-05 cm%sec
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PRESSURE INTENSITY (kg/cm2) =

2.00

ROOT t D.G.R
0 16.845
0.5 16.815
1 16.787
15 16.761
2 16.736
2.5 16.713
3 16.692
4 16.674
5 16.661
6 16.649
7 16.638
8 16.628
9 16.619
10 16.611
11 16.603
13 16.596
14 16.590
15 16.582
17 16.574
18 16.569
20 16.567
38 16.552

D.G.R Reading

16.900

16.850

16.800

16.750

16.700

16.650

16.600

16.550

16.500

Squar root of time method

| T |

—
|_—¥

g
|

10 20 30
Root T Time

40

tgo = 169 min C,= 7.75E-05 cm?%sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 16.552
0.5 16.506
1 16.462
15 16.420
2 16.381
2.5 16.344
3 16.310
4 16.278
5 16.247
6 16.218
7 16.193
8 16.170
9 16.149
10 16.129
11 16.117
13 16.099
14 16.085
15 16.075
17 16.066
18 16.058
20 16.049
38 16.045

4.00
Squar root of time method
16.600
1
\
16.500 \
\
16.400 1\
£ \
3 N \x
o 16.300 X
(e
o
9}
0O 16.200 N
X
RN
RN
16.100
16.000 v
0 10 20 30 40
Root T Time
tgo = 185 min C,= 6.79E-05 cm?%sec
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PRESSURE INTENSITY (kg/cm2) =

8.00

ROOT t D.G.R
0 16.045
0.5 15.997
1 15.951
15 15.907
2 15.865
2.5 15.825
3 15.787
4 15.751
5 15.716
6 15.684
7 15.654
8 15.626
9 15.600
10 15.576
11 15.553
13 15.531
14 15.510
15 15.490
17 15.465
18 15.443
20 15.429
38 15.425

D.G.R Reading

16.100

16.000

15.900

15.800

15.700

15.600

15.500

15.400

15.300

Squar root of time method

[
sl

.

o
o

10 20 30
Root T Time

40

tgg = 256 min C,= 4.61E-05 cm?%sec
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Consolidation Test (IS:2720-Part-15)

Location : BH-5
Depth: 11.5m

SEMI-LOG PLOT OF PRESSURE-VOID RATIO

RELATIONSHIP
<>\\’\\\ \\\
. =
9 0.58 N
< X\
z A
— [ S | N
S B R RN
0.48
0.1 1.0 10.0
LOG ¢' (kg/cm?)
Cr = 0.010
Cc =0.15

Pc =290 kg/cm2

my =0.010 cm2/kg
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PRESSURE INTENSITY (kg/cm2) =

0.10

ROOT t D.G.R
0 14.853
0.5 14.843
1 14.840
15 14.831
2 14.821
2.5 14.814
3 14.808
4 14.803
5 14.799
6 14.793
7 14.789
8 14.784
9 14.780
10 14.777
11 14.772
13 14.764
14 14.764
15 14.762
17 14.761
18 14.760
20 14.758
38 14.758

D.G.R Reading

14.860

14.840

14.820

14.800

14.780

14.760

14.740

Squar root of time method

/—‘/

10 20 30
Root T Time

40

tgo = 182 min C,= 7.72E-05 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

0.25

ROOT t D.G.R
0 14.758
0.5 14.755
1 14.751
15 14.745
2 14.740
2.5 14.736
3 14.728
4 14.722
5 14.717
6 14.712
7 14.707
8 14.701
9 14.694
10 14.689
11 14.688
13 14.688
14 14.687
15 14.686
17 14.686
18 14.685
20 14.685
38 14.685

D.G.R Reading

14.770

14.760

14.75

14.740

14.730

14.720

14.710

14.700

14.690

14.680

Squar root of time method

|

/‘/

A
//é

10 20 30 40
Root T Time

tgo = 139 min C,= 1.00E-04 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 14.685
0.5 14.668
1 14.644
15 14.627
2 14.601
2.5 14.583
3 14.567
4 14.554
5 14.542
6 14.528
7 14.518
8 14.505
9 14.486
10 14.481
11 14.477
13 14.474
14 14.468
15 14.460
17 14.453
18 14.444
20 14.436
38 14.428

1.00
Square root of time method
14.700
®
\
h
14.650 -}
\
\
\
14.600
=4 N
E AN
L 14550 X
o
O
2 14,500 X
3
o
14.450 NG
~———1 | [ [ |
14.400 v
0 10 20 30
Root T Time
tgo = 132 min C,= 1.04E-04 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 14.428
0.5 14.394
1 14.370
15 14.348
2 14.338
2.5 14.325
3 14.318
4 14.310
5 14.300
6 14.290
7 14.281
8 14.269
9 14.264
10 14.257
11 14.256
13 14.251
14 14.248
15 14.246
17 14.242
18 14.237
20 14.235
38 14.230

2.00
Squar root of time method
14.450
\
14.400 |
\
\
2 14.350 (%
£
©
Q
o
o
¢ 14.300
a
SAJ
14.250 ‘e WS
~—]
14.200
0 10 20 30 40
Root T Time
tgo = 110 min C,= 2.27E-04 cm?sec
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PRESSURE INTENSITY (kg/cm2) =

4.00

ROOT t D.G.R
0 14.230
0.5 14.189
1 14.154
15 14.131
2 14.111
2.5 14.100
3 14.079
4 14.051
5 14.017
6 13.996
7 13.985
8 13.974
9 13.963
10 13.950
11 13.935
13 13.928
14 13.920
15 13.915
17 13.914
18 13.914
20 13.913
38 13.902

D.G.R Reading

Squar root of time method

14.250

14.200

e e

A
—

14.150 -

14.100 N

A A

14.050 \
\

14.000 \

VLA

I\'Y

//

13.950 N

13.900 NN

13.850 v

20 30
Root T Time

40

tgo = 49 min

C,= 2.66E-04 cm?%sec
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PRESSURE INTENSITY (kg/cm2) =

ROOT t D.G.R
0 13.902
0.5 13.846
1 13.805
15 13.740
2 13.692
2.5 13.662
3 13.616
4 13.572
5 13.515
6 13.476
7 13.438
8 13.424
9 13.413
10 13.405
11 13.399
13 13.396
14 13.391
15 13.389
17 13.385
18 13.383
20 13.382
38 13.354

8.00
Squar root of time method
14.000
13.900
\
:
\
13.800 -\
\
\
() \
S 13700 - §
©
(9]
O \
x \\
x 13.600 N\
:
= I\
13.500 N
\\ \\\‘
13.400 \\\\ | |
\ I —
AV
13.300 '
0 10 20 30 40
Root T Time
tgo = 36 Min C,= 3.46E-04 cm?/sec
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Calculation of SBC of soil as per IS: 6403(Part I) - 1981

SAFE BEARING CAPACITY OF SOIL

Shape of footing =

Square v

Depth of footing D = 2.00
Width of footing B = 6.00
Length of footing L = 6.00
Cohesion C = 0.43
Angle of Int.Fric ¢ = 4
Specific Gravity G = 2.58
Inclination Angle a = 0
Correction Factor for Water Table = 0.5
Dry Density  Yd = 1.512
Sat.density Ysat = 1.926
Submerged density= 0.926
Factor of Safety = 25
Void Ratio eo = G x Yw
Yd
= 0.7063

(General Shear Failuree, <0.55) &= 4
(Local Shear Failure &, >0.75) @' =Tan *(0.67 tan @)

@'= 2.68

m
m
m
kglcm?

degrees

degrees

gm/cc

gm/cc

gm/cc

itis >=0.55& <=0.75

Plate - 3

Sample Calculation

Great Rann of

Location : Kutch Area,
" Gujarat (BH-2 &
BH-3)
depth shape inclination
d, s, i

factor factor factor
dc, sc, ic 1.071 1.300 1.000
dq, sq, iq 1.000 1.200 1.000
dysyiy 1.000 0.800 1.000

hence it is an intermediate shear failure

c= 0.430 ife, <0.55, itis general shear failure

c'= 0.287 ife,>0.75, itis local shear failure

c'=

for Intermediate Shear Failure

for Local Shear Failure

for General Shear Failure

Ne' = 5.94 Ne' = 5.86 Ne = 6.22
Ng" = 1.34 Ng = 1.31 Ng = 1.46
Ny" = 0.27 Ny = 0.24 Ny = 0.36

Note:

0.318 if e,->0.55 & <= 0.75, it is an intermediate shear failure

Bearing capacity factors are considered in SBC analysis for Intermediate Shear Failure. These values are derived by interpolation of

bearing capacity factor of local and general shear failure.

qun = cNcScdcic + q(Ng-1) Sqdqiq + 0.5B yNySydyiy W'

for general shear failure

= 0.00 Ons = 0.00 t/m
qun = c'N'cScdcic + q(N'g-1) Sqdqgiq + 0.5B yN' ySydyiy W'
for local shear failure
= 0.00 Ons = 0.00 |t/m?

qun = c"N"cScdcic + q(N"g-1) Sqdqiq + 0.5 ByN"ySydyiy W'

for intermediate shear failure

= 27.69 t/m 2

11.07  |ym?

:
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Safe Bearing pressure calculated for 50mm permissible as per 1.5.8009 Part I for consolidated soil as shown in Plate - 4

GL Plate -4
/\\ /%\ Location:- Great Rann of Kutch Area, Gujarat (BH-2
Agsumed Hrespur Dinm-= 2.0 = &BHZJ
v Allowable Settlement = 50mm
R Sample Calculation
c B= 6.0 . mtr Width of Foundation
H= 12.0 mtr Total Thickness of compressible strata
L= 6.0 mtr Length of foundation
L/B= 1.0
D/ /1B= 0333
J 1B/D= 3.000
Assume pressure p = 12.77  tm?
1.28 kg/cm?
Immediate Settlement Si = [(pxB(1-u?)x (IW)/(EJ)]
where,

p = Intensity of pressure = 1277 in kg/cm®

B = Least lateral dimension = 600 incm

= Poisson' ratio = 0.500

Es = Modulus of elasticity of soil = 365 in kg/cmz

Iy =Influence factor = 1.12

Si = Immediate Settlement = 17.630 inmm

Zi B/2 L/2 Ig Total AP H mv consolidation
— - Settlement, , ..
Zi Zi Ig mv xAp X Hmm CS;fCEZ;Si::OI settlesr:ent Rigidity factor | Depth factor
inm Kg/cm2 cm em?/kg in mm
6.0 0.500 0.500 0.085 0.34 0.434 1200 0.014 72.930 0.7 51.051 0.8 0.91
Total Settlement = 50.00 mm
Hence the asssumed foundation pressure of 12.77t/sq.mt is safe for the allowable settlement of 50mm
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Liquefaction Assessment by Simplified Seed & Idrees method (IS 1893-P-1 : 2016)
Location BH-1 M = 7.5 CRR7.5
(ND)gocs=| 104 0.50
SAT sus tav
. 1S ) !
Depth in N glee glee 6o o CSR= Hammer eff Hammer [ Drillrod length |  Sampler Bore hole dia o Km Corrected liquefaction
m ¢ N rd t/m2 for amaxig =160’ tfm2 tav/6o' N G correction Cg | Correction Cy; | correction Cg | correction Cs |  correction Cg (N1)80 a B tofines (N1)60CS CRRT S [Fig A-1] CRR Fos possibility
0.36
N.A
1.50 MI 1.91 0.91 0.99 2.9 0.66 1.4 0.49 2 1.70 1.33 0.986 0.80 1.00 1.05 4 5.00 1.20 99 9 0.10 1.00 0.10 0.21 | (Plastic Soil)
N.A
3.00 CL 1.92 0.92 0.98 5.7 1.31 2.7 0.48 5 1.70 1.33 0.986 0.85 1.00 1.05 10 5.00 1.20 99 17 0.18 1.00 0.18 0.38 | (Plastic Soil)
N.A
4.50 CL 1.92 0.92 0.97 8.6 1.94 4.1 0.47 0 1.58 1.33 0.986 0.85 1.00 1.05 0 5.00 1.20 99 5 0.07 1.00 0.07 0.15 | (Plastic Soil)
6.00 ML 1.94 0.94 0.95 115 2.57 55 0.47 13 1.36 1.33 0.986 0.95 1.00 1.05 23 5.00 1.20 92 33 0.50 1.00 0.50 1.07 No
7.50 ML 1.94 0.94 0.94 144 3.18 6.9 0.46 8 1.21 1.33 0.986 0.95 1.00 1.05 13 5.00 1.20 92 20 0.21 1.00 0.21 0.46 Yes
N.A
9.00 Ml 1.94 0.94 0.93 17.3 3.77 8.3 0.45 13 1.11 1.33 0.986 1.00 1.00 1.05 20 5.00 1.20 99 29 0.41 1.00 0.41 0.90 | (Plastic Soil)
N.A
10.50 CL 1.94 0.94 0.89 20.2 4.23 9.7 0.43 7 1.02 1.33 0.986 1.00 1.00 1.05 10 5.00 1.20 99 17 0.18 1.00 0.18 0.41 | (Plastic Soil)
N.A
12.00 CL 1.95 0.95 0.85 23.2 4.63 11.2 041 15 0.96 1.33 0.986 1.00 1.00 1.05 20 5.00 1.20 99 29 0.41 1.00 0.41 0.99 | (Plastic Soil)
N.A
13.50 CL 1.95 0.95 0.81 26.1 4.96 12.6 0.39 4 0.90 1.33 0.986 1.00 1.00 1.05 5 5.00 1.20 99 11 0.12 1.00 0.12 0.30 | (Plastic Soil)
N.A
15.00 CL 1.95 0.95 0.77 29.0 5.25 14.0 0.37 4 0.85 1.33 0.986 1.00 1.00 1.05 5 5.00 1.20 99 11 0.12 1.00 0.12 0.32 | (Plastic Soil)
18.00 SM 1.96 0.96 0.69 34.9 5.66 16.9 0.34 8 0.78 1.33 0.986 1.00 1.00 1.05 9 3.61 1.08 20 13 0.14 1.00 0.14 0.42 Yes
21.00 ML 1.97 0.97 0.61 40.8 5.86 19.8 0.30 41 0.72 1.33 0.986 1.00 1.00 1.05 40 5.00 1.20 99 54 0.50 1.00 0.50 1.69 No
N.A
24.00 CL 1.97 0.97 0.55 46.7 6.03 22.7 0.27 3 0.67 1.33 0.986 1.00 1.00 1.05 3 5.00 1.20 99 8 0.09 1.00 0.09 0.34 | (Plastic Soil)
N.A
27.00 [¢]] 1.97 0.97 0.53 52.6 6.50 25.6 0.25 10 0.63 1.33 0.986 1.00 1.00 1.05 9 5.00 1.20 99 15 0.16 1.00 0.16 0.63 | (Plastic Soil)
N.A
30.00 CL 1.97 0.97 0.50 58.5 6.90 28.5 0.24 100 0.60 1.33 0.986 1.00 1.00 1.05 82 5.00 1.20 79 104 0.50 1.00 0.50 2.07 | (Plastic Soil)
Note: A maximum earthquake intensity of 7.5 has been considered in the analysis.
In BH-1, SPT at 4.5m is 0 which indicates very soft soil. Hence, there may be chances of excessive differencial settlement/liquefaction. The method adopted above is for cohesionless soil as per IS-1893 (P-1) but for fine soils, there are different criteria as
mentioned below:
1. As per Chinese criteria, soil up to 7.5m which is of Non plastic characteristics having W >35% & W, < 0.9Wmay not prone to liquefy.
2. As per Modified Chinese criteria, soils having clay particles (<0.002mm) <10% and W <32% is succeptible to liquefaction and soils having clay particles (<0.002mm) <10% and W >32% requires further studies for succeptibility to liquefaction.
3. As per Fondation Design Manual by N.V.Nayak, fine soils with clay & silts can also be prone to liquefaction and fine soils with 1,<7% may be analysed as cohesionless soils.
Looking to the all of the above criteria, we can conclude that soil may prone to liquefy up to 7.5m depth at BH-1.
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Liquefaction Assessment by Simplified Seed & Idrees method (IS 1893-P-1 : 2016)
Location BH-2 M = 7.5 CRR7.5
(NDeocs=| 27 0.33
SAT sus tav
. 1S ) !
Depth in N glee glee 6o o CSR= Hammer eff Hammer [ Drillrod length |  Sampler Bore hole dia o Km Corrected liquefaction
m ¢ N rd t/m2 for amaxig =160’ tfm2 tav/6o' N G correction Cg | Correction Cy; | correction Cg | correction Cs |  correction Cg (N1)80 a B tofines (N1)60CS CRRT S [Fig A-1] CRR Fos possibility
0.36
N.A
1.50 CH 1.93 0.93 0.99 2.9 0.67 1.4 0.48 7 1.70 1.33 0.986 0.80 1.00 1.05 13 5.00 1.20 100 21 0.22 1.00 0.22 0.46 | (Plastic Soil)
N.A
3.00 CL 1.93 0.93 0.98 5.8 1.32 2.8 0.48 20 1.70 1.33 0.986 0.85 1.00 1.05 40 5.00 1.20 100 53 0.50 1.00 0.50 1.05 | (Plastic Soil)
N.A
4.50 [¢]] 1.93 0.93 0.97 8.7 1.96 4.2 0.47 18 1.56 1.33 0.986 0.85 1.00 1.05 33 5.00 1.20 100 45 0.50 1.00 0.50 1.06 | (Plastic Soil)
N.A
6.00 [¢]] 1.92 0.92 0.95 116 2.58 5.6 0.46 22 1.36 1.33 0.986 0.95 1.00 1.05 39 5.00 1.20 100 52 0.50 1.00 0.50 1.08 | (Plastic Soil)
N.A
7.50 [¢]] 1.92 0.92 0.94 144 3.19 6.9 0.46 18 1.21 1.33 0.986 0.95 1.00 1.05 29 5.00 1.20 100 39 0.50 1.00 0.50 1.09 | (Plastic Soil)
9.00 ML 1.95 0.95 0.93 174 3.78 8.4 0.45 25 1.10 1.33 0.986 1.00 1.00 1.05 38 5.00 1.20 96 51 0.50 1.00 0.50 1.11 No
10.50 ML 1.95 0.95 0.89 20.3 4.24 9.8 0.43 30 1.02 1.33 0.986 1.00 1.00 1.05 42 5.00 1.20 96 56 0.50 1.00 0.50 1.15 No
12.00 ML 1.95 0.95 0.85 23.2 4.64 11.2 041 36 0.95 1.33 0.986 1.00 1.00 1.05 47 5.00 1.20 97 62 0.50 1.00 0.50 1.21 No
13.50 ML 1.95 0.95 0.81 26.1 4.98 12.6 0.39 15 0.90 1.33 0.986 1.00 1.00 1.05 19 5.00 1.20 97 27 0.33 1.00 0.33 0.84 Yes
15.00 ML 1.95 0.95 0.77 29.1 5.26 141 0.37 37 0.85 1.33 0.986 1.00 1.00 1.05 43 5.00 1.20 97 57 0.50 1.00 0.50 1.34 No
18.00 ML 1.95 0.95 0.69 34.9 5.67 16.9 0.33 98 0.78 1.33 0.986 1.00 1.00 1.05 105 5.00 1.20 82 131 0.50 1.00 0.50 1.49 No
N.A
21.00 CL 1.95 0.95 0.61 40.8 5.85 19.8 0.30 73 0.72 1.33 0.986 1.00 1.00 1.05 72 5.00 1.20 88 92 0.50 1.00 0.50 1.69 [ (Plastic Soil)
N.A
24.00 [¢]] 1.97 0.97 0.55 46.7 6.03 22.7 0.27 80 0.67 1.33 0.986 1.00 1.00 1.05 74 5.00 1.20 99 94 0.50 1.00 0.50 1.88 [ (Plastic Soil)
N.A
27.00 [¢]] 1.97 0.97 0.53 52.6 6.50 25.6 0.25 26 0.63 1.33 0.986 1.00 1.00 1.05 23 5.00 1.20 99 32 0.50 1.00 0.50 1.97 [ (Plastic Soil)
N.A
30.00 [ Rock _ _ _ _ _ _ _ R _ _ _ _ _ _ R _ _ _ Refusal _ _ _ _ (Rock)
Note: A maximum earthquake intensity of 7.5 has been considered in the analysis.
The method adopted above is for cohesionless soil as per IS-1893 (P-1) but for fine soils, there are different criteria as mentioned below:
1. As per Chinese criteria, soil having W >35% & W, < 0.9W_may not prone to liquefy.
2. As per Modified Chinese criteria, soils having clay particles (<0.002mm) <10% and W <32% is succeptible to liquefaction and soils having clay particles (<0.002mm) <10% and W >32% requires further studies for succeptibility to liquefaction.
3. As per Fondation Design Manual by N.V.Nayak, fine soils with clay & silts can also be prone to liquefaction and fine soils with 1,<7% may be analysed as cohesionless soils.
Looking to the all of the above criteria, we can conclude that soil may not prone to liquefy at BH-2.
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Liquefaction Assessment by Simplified Seed & Idrees method (IS 1893-P-1 : 2016)
Location BH-3 M = 7.5 CRR7.5
(N1)socs = 16 0.17
SAT suB tav
. 1S ) !
Depth in N glee glee 6o o CSR= Hammer eff Hammer [ Drillrod length |  Sampler Bore hole dia o Km Corrected liquefaction
m ¢ N rd t/m2 for amaxig =160’ tfm2 tav/6o' N G correction Cg | Correction Cy; | correction Cg | correction Cs |  correction Cg (N1)80 a B tofines (N1)60CS CRRT S [Fig A-1] CRR Fos possibility
0.36
N.A
1.50 MI 1.92 0.92 0.99 2.9 0.67 1.4 0.48 5 1.70 1.33 0.986 0.80 1.00 1.05 9 5.00 1.20 100 16 0.17 1.00 0.17 0.35 | (Plastic Soil)
N.A
3.00 Cl 1.92 0.92 0.98 5.8 1.32 2.8 0.48 21 1.70 1.33 0.986 0.85 1.00 1.05 42 5.00 1.20 99 55 0.50 1.00 0.50 1.05 | (Plastic Soil)
N.A
4.50 [¢]] 1.92 0.92 0.97 8.7 1.96 4.2 0.47 6 1.57 1.33 0.986 0.85 1.00 1.05 11 5.00 1.20 99 18 0.19 1.00 0.19 0.40 | (Plastic Soil)
N.A
6.00 CL 1.94 0.94 0.95 116 2.58 5.6 0.46 17 1.35 1.33 0.986 0.95 1.00 1.05 30 5.00 1.20 100 41 0.50 1.00 0.50 1.08 | (Plastic Soil)
7.50 | CL-ML 1.94 0.94 0.94 145 3.19 7.0 0.46 35 1.21 1.33 0.986 0.95 1.00 1.05 55 5.00 1.20 100 71 0.50 1.00 0.50 1.09 No
9.00 ML 1.95 0.95 0.93 174 3.79 8.4 0.45 66 1.10 1.33 0.986 1.00 1.00 1.05 100 5.00 1.20 91 125 0.50 1.00 0.50 1.11 No
10.50 ML 1.95 0.95 0.89 20.3 4.25 9.8 0.43 33 1.02 1.33 0.986 1.00 1.00 1.05 46 5.00 1.20 91 61 0.50 1.00 0.50 1.16 No
12.00 ML 1.96 0.96 0.85 23.3 4.65 11.3 041 47 0.95 1.33 0.986 1.00 1.00 1.05 62 5.00 1.20 99 79 0.50 1.00 0.50 1.21 No
13.50 | CL-ML | 1.96 0.96 0.81 26.2 4.99 12.7 0.39 18 0.90 1.33 0.986 1.00 1.00 1.05 22 5.00 1.20 99 32 0.50 1.00 0.50 1.27 No
15.00 | CL-ML | 1.96 0.96 0.77 29.1 5.27 14.1 0.37 63 0.85 1.33 0.986 1.00 1.00 1.05 74 5.00 1.20 99 93 0.50 1.00 0.50 1.34 No
18.00 SM 2.00 1.00 0.69 35.1 5.70 17.1 0.33 74 0.77 1.33 0.986 1.00 1.00 1.05 79 4.39 1.12 26 93 0.50 1.00 0.50 1.50 No
21.00 | CL-ML | 2.00 1.00 0.61 41.1 5.90 20.1 0.29 70 0.71 1.33 0.986 1.00 1.00 1.05 69 5.00 1.20 99 87 0.50 1.00 0.50 1.71 No
N.A
24.00 Ml 1.97 0.97 0.55 47.0 6.08 23.0 0.26 75 0.67 1.33 0.986 1.00 1.00 1.05 69 5.00 1.20 99 87 0.50 1.00 0.50 1.90 [ (Plastic Soil)
N.A
27.00 Ml 1.97 0.97 0.53 52.9 6.54 25.9 0.25 23 0.63 1.33 0.986 1.00 1.00 1.05 20 5.00 1.20 99 29 0.41 1.00 0.41 1.63 | (Plastic Soil)
overconsolii|  1.97 0.97 0.50 58.8 6.94 28.8 0.24 _ _ _ _ _ _ _ _ _ _ 89 _ _ _ _ _ NA
30.00 | dated soil (Overconsolidated Soil)
1) A maximum earthquake intensity of 7.5 has been considered in the analysis.
The method adopted above is for cohesionless soil as per IS-1893 (P-1) but for fine soils, there are different criteria as mentioned below:
1. As per Chinese criteria, soil having W >35% & W, < 0.9W_may not prone to liquefy.
2. As per Modified Chinese criteria, soils having clay particles (<0.002mm) <10% and W <32% is succeptible to liquefaction and soils having clay particles (<0.002mm) <10% and W >32% requires further studies for succeptibility to liquefaction.
3. As per Fondation Design Manual by N.V.Nayak, fine soils with clay & silts can also be prone to liquefaction and fine soils with 1,<7% may be analysed as cohesionless soils.
Looking to the all of the above criteria, we can conclude that soil may not prone to liquefy at BH-3.
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Liquefaction Assessment by Simplified Seed & Idrees method (IS 1893-P-1 : 2016)
Location BH-4 M = 7.5 CRR7.5
(NDeocs=| 20 0.21
SAT suB tav
. 1S ) !
Depth in N glee glee 6o o CSR= Hammer eff Hammer [ Drillrod length |  Sampler Bore hole dia o Km Corrected liquefaction
m ¢ N rd t/m2 for amaxig =160’ tfm2 tav/6o' N G correction Cg | Correction Cy; | correction Cg | correction Cs |  correction Cg (N1)80 a B tofines (N1)60CS CRRT S [Fig A-1] CRR Fos possibility
0.36
N.A
1.50 Cl 1.92 0.92 0.99 2.9 0.66 1.4 0.48 6 1.70 1.33 0.986 0.80 1.00 1.05 11 5.00 1.20 94 18 0.19 1.00 0.19 0.39 | (Plastic Soil)
N.A
3.00 MI 1.91 0.91 0.98 5.7 1.31 2.7 0.48 3 1.70 1.33 0.986 0.85 1.00 1.05 6 5.00 1.20 100 12 0.13 1.00 0.13 0.27 | (Plastic Soil)
4.50 ML 1.91 0.91 0.97 8.6 1.94 4.1 0.47 2 1.58 1.33 0.986 0.85 1.00 1.05 4 5.00 1.20 85 9 0.10 1.00 0.10 0.21 Yes
6.00 ML 1.92 0.92 0.95 115 2.56 55 0.47 16 1.36 1.33 0.986 0.95 1.00 1.05 29 5.00 1.20 85 39 0.50 1.00 0.50 1.07 No
7.50 ML 1.92 0.92 0.94 144 3.17 6.9 0.46 10 1.22 1.33 0.986 0.95 1.00 1.05 16 5.00 1.20 85 24 0.27 1.00 0.27 0.58 Yes
9.00 Ml 1.92 0.92 0.93 17.2 3.76 8.2 0.46 18 1.11 1.33 0.986 1.00 1.00 1.05 28 5.00 1.20 96 38 0.50 1.00 0.50 1.10 No
10.50 Ml 1.92 0.92 0.89 20.1 4.21 9.6 0.44 22 1.03 1.33 0.986 1.00 1.00 1.05 31 5.00 1.20 96 42 0.50 1.00 0.50 1.14 No
12.00 Ml 1.96 0.96 0.85 23.1 4.61 111 0.42 32 0.96 1.33 0.986 1.00 1.00 1.05 42 5.00 1.20 97 56 0.50 1.00 0.50 1.20 No
N.A
13.50 CL 1.96 0.96 0.81 26.0 4.95 125 0.40 15 0.90 1.33 0.986 1.00 1.00 1.05 19 5.00 1.20 94 27 0.33 1.00 0.33 0.83 | (Plastic Soil)
N.A
15.00 CL 1.95 0.95 0.77 28.9 5.24 139 0.38 22 0.86 1.33 0.986 1.00 1.00 1.05 26 5.00 1.20 94 36 0.50 1.00 0.50 1.33 | (Plastic Soil)
18.00 ML 1.98 0.98 0.69 34.9 5.66 16.9 0.34 50 0.78 1.33 0.986 1.00 1.00 1.05 54 5.00 1.20 81 69 0.50 1.00 0.50 1.49 No
21.00 ML 1.95 0.95 0.61 40.7 5.84 19.7 0.30 56 0.72 1.33 0.986 1.00 1.00 1.05 55 5.00 1.20 58 72 0.50 1.00 0.50 1.69 No
N.A
24.00 [¢]] 1.97 0.97 0.55 46.6 6.02 22.6 0.27 16 0.67 1.33 0.986 1.00 1.00 1.05 15 5.00 1.20 99 23 0.25 1.00 0.25 0.94 | (Plastic Soil)
N.A
27.00 Ml 1.97 0.97 0.53 52.5 6.49 255 0.25 14 0.63 1.33 0.986 1.00 1.00 1.05 12 5.00 1.20 99 20 0.21 1.00 0.21 0.83 | (Plastic Soil)
_ _ _ _ _ _ _ R _ _ _ _ _ _ R _ _ _ Refusal _ _ _ _ N.A
30.00 [ Rock (Rock)
1) A maximum earthquake intensity of 7.5 has been considered in the analysis.
In BH-4, SPT at 4.5m is 2 which indicates very soft soil. Hence, there may be chances of excessive differencial settlement/liquefaction. The method adopted above is for cohesionless soil as per IS-1893 (P-1) but for fine soils, there are different criteria as
mentioned below:
1. As per Chinese criteria, soil up to 7.5m which is of Non plastic characteristics having W >35% & W, < 0.9Wmay not prone to liquefy.
2. As per Modified Chinese criteria, soils having clay particles (<0.002mm) <10% and W <32% is succeptible to liquefaction and soils having clay particles (<0.002mm) <10% and W >32% requires further studies for succeptibility to liquefaction.
3. As per Fondation Design Manual by N.V.Nayak, fine soils with clay & silts can also be prone to liquefaction and fine soils with 1,<7% may be analysed as cohesionless soils.
Looking to the all of the above criteria, we can conclude that soil may prone to liquefy up to 7.5m depth at BH-4.
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Liquefaction Assessment by Simplified Seed & Idrees method (IS 1893-P-1 : 2016)
Location BH-5 M = 7.5 CRR7.5
(N1)socs = 19 0.20
SAT suB tav
. 1S ) !
Depth in N glee glee 6o o CSR= Hammer eff Hammer [ Drillrod length |  Sampler Bore hole dia o Km Corrected liquefaction
m ¢ N rd t/m2 for amaxig =160’ tfm2 tav/6o' N G correction Cg | Correction Cy; | correction Cg | correction Cs |  correction Cg (N1)80 a B tofines (N1)60CS CRRT S [Fig A-1] CRR Fos possibility
0.36
N.A
1.50 MI 1.91 0.91 0.99 2.9 0.66 1.4 0.48 1 1.70 1.33 0.986 0.80 1.00 1.05 2 5.00 1.20 100 7 0.08 1.00 0.08 0.17 | (Plastic Soil)
N.A
3.00 MI 1.91 0.91 0.98 5.7 1.31 2.7 0.48 23 1.70 1.33 0.986 0.85 1.00 1.05 46 5.00 1.20 100 60 0.50 1.00 0.50 1.04 | (Plastic Soil)
N.A
4.50 Ml 1.91 0.91 0.97 8.6 1.95 4.1 0.47 0 1.58 1.33 0.986 0.85 1.00 1.05 0 5.00 1.20 100 5 0.07 1.00 0.07 0.15 | (Plastic Soil)
N.A
6.00 CL 1.93 0.93 0.95 115 2.57 55 0.47 16 1.36 1.33 0.986 0.95 1.00 1.05 28 5.00 1.20 99 39 0.50 1.00 0.50 1.07 | (Plastic Soil)
7.50 ML 1.93 0.93 0.94 144 3.18 6.9 0.46 15 1.22 1.33 0.986 0.95 1.00 1.05 24 5.00 1.20 99 34 0.50 1.00 0.50 1.09 No
9.00 ML 1.97 0.97 0.93 17.3 3.78 8.3 0.45 22 1.11 1.33 0.986 1.00 1.00 1.05 33 5.00 1.20 96 45 0.50 1.00 0.50 1.10 No
10.50 ML 1.97 0.97 0.89 20.3 4.25 9.8 0.43 10 1.02 1.33 0.986 1.00 1.00 1.05 14 5.00 1.20 96 22 0.24 1.00 0.24 0.55 Yes
12.00 ML 197 0.97 0.85 23.3 4.64 11.3 041 25 0.95 1.33 0.986 1.00 1.00 1.05 33 5.00 1.20 84 44 0.50 1.00 0.50 1.21 No
13.50 ML 1.97 0.97 0.81 26.2 4.99 12.7 0.39 17 0.90 1.33 0.986 1.00 1.00 1.05 21 5.00 1.20 84 30 0.46 1.00 0.46 1.17 No
15.00 ML 197 0.97 0.77 29.2 5.28 14.2 0.37 26 0.85 1.33 0.986 1.00 1.00 1.05 30 5.00 1.20 84 41 0.50 1.00 0.50 1.34 No
18.00 SM 2.06 1.06 0.69 35.3 5.73 17.3 0.33 73 0.77 1.33 0.986 1.00 1.00 1.05 77 5.00 1.20 45 98 0.50 1.00 0.50 1.51 No
21.00 ML 2.07 1.07 0.61 41.5 5.96 20.5 0.29 72 0.70 1.33 0.986 1.00 1.00 1.05 70 5.00 1.20 53 89 0.50 1.00 0.50 1.72 No
N.A
24.00 Ml 1.97 0.97 0.55 47.4 6.13 234 0.26 0 0.66 1.33 0.986 1.00 1.00 1.05 0 5.00 1.20 99 5 0.07 1.00 0.07 0.27 | (Plastic Soil)
N.A
27.00 Ml 1.97 0.97 0.53 53.3 6.59 26.3 0.25 14 0.62 1.33 0.986 1.00 1.00 1.05 12 5.00 1.20 99 19 0.20 1.00 0.20 0.80 | (Plastic Soil)
N.A
30.00 Ml 1.97 0.97 0.50 59.2 6.99 29.2 0.24 95 0.59 1.33 0.986 1.00 1.00 1.05 77 5.00 1.20 61 98 0.50 1.00 0.50 2.09 | (Plastic Soil)
1) A maximum earthquake intensity of 7.5 has been considered in the analysis.
In BH-5, SPT at 4.5m is 0 which indicates very soft soil. Hence, there may be chances of excessive differencial settlement/liquefaction. The method adopted above is for cohesionless soil as per IS-1893 (P-1) but for fine soils, there are different criteria as
mentioned below:
1. As per Chinese criteria, soil having W >35% & W,, < 0.9W_may not prone to liquefy.
2. As per Modified Chinese criteria, soils having clay particles (<0.002mm) <10% and W <32% is succeptible to liquefaction and soils having clay particles (<0.002mm) <10% and W >32% requires further studies for succeptibility to liquefaction.
3. As per Fondation Design Manual by N.V.Nayak, fine soils with clay & silts can also be prone to liquefaction and fine soils with 1,<7% may be analysed as cohesionless soils.
Looking to the all of the above criteria, we can conclude that soil may not prone to liquefy at BH-5.
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Pile Capacity Calculation for Bored Cast in-situ Pile

SIDE RESISTANCE IN SOIL AS PER IS:2911
Layer1 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZTKxPdixtan d x As+ ax Cx Ag Zone-I
1 D Stem dia , cm 50
2 L Total length of pile , cm 750
3 Ap  |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm2 0
5 Pdi  [Bottom overburden pressure, kg/cm? 0.000
Effective overburden pressure , kg/cm? 0.000
6 y Unit weight in kg/cm® 0.00000
7 a Reduction factor 1
8 Cc Average cohesion ,kg/cm2 0.18
9 5 (@) |Angle of wall friction between pile and soil, degree 24
10 Depth of liquefiable strata in cm 750
11 As=Asi [Surface area of pile shaft in cm’ 0
12 Unit ultimate side resistance ,kg/cm? 0.180
13 (Rf)ye |Ultimate side resistance, MT 0.00
14 Factor of safety 2.5
15 Rf Safe side resistance in MT 0.00
SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer 2 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKx Pdixtan § X As+ o x C x Ag Zone-l
1 D Stem dia , cm 50
2 L Total length of pile , cm 400
3 Ap  |C/S area of base of pile , cm® 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.000
5 Pdi  [Bottom overburden pressure, kg/cm? 0.375
Effective overburden pressure , kg/cm? 0.187
6 v |Unit weight in kg/cm® 0.001
7 a Reduction factor 1
8 C  |Average cohesion ,kg/cm® 0.08
9 5 (@) |Angle of wall friction between pile and soil, degree 22
10 As=Asi |Surface area of pile shaft in cm? 62832
11 Unit ultimate side resistance ,kg/cm2 0.2
12 (Rf)yr [Ultimate side resistance, MT 9.78
13 Factor of safety 25
14 Rf Safe side resistance in MT 3.9

Job No :- 90/226001
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SIDE RESISTANCE IN SOIL AS PER IS:2911
Layer 3 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKx Pdixtan d x As+ a x C x Ag Zone-l
1 D Stem dia , cm 50
2 L Total length of pile , cm 350
3 Ap  |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm2 0.375
5 Pdi  [Bottom overburden pressure, kg/cm? 0.707
Effective overburden pressure , kg/cm? 0.541
6 Y Unit weight in kg/cm?® 0.001
7 a Reduction factor 1
8 C Average cohesion ,kg/cm? 0.2
9 5 (@) |Angle of wall friction between pile and soil, degree 15
10 As=Asi |Surface area of pile shaft in cm? 54978
11 Unit ultimate side resistance ,kg/cm? 0.3
12 (Rf)yx |Ultimate side resistance, MT 18.97
13 Factor of safety 25
14 Rf Safe side resistance in MT 7.6
SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer 4 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(R)ur = ZKx Pdixtan § X As+ o x C x Ag Zone-l
1 D Stem dia , cm 50
2 L Total length of pile , cm 250
3 Ap  |C/S area of base of pile , cm® 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.707
5 Pdi  |Bottom overburden pressure, kg/cm? 0.707
Effective overburden pressure , kg/cm? 0.707
6 vy |Unit weight in kg/cm® 0.001
7 a Reduction factor 1
8 C  |Average cohesion ,kg/cm® 0.2
9 5 (@) |Angle of wall friction between pile and soil, degree 15
10 As=Asi |Surface area of pile shaft in cm? 39270
11 Unit ultimate side resistance ,kg/cm2 0.4
12 (Rf)ye |Ultimate side resistance, MT 15.30
13 Factor of safety 25
14 Rf Safe side resistance in MT 6.1
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SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer 5 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Ri)ur = ZKx Pdixtan 8 x As+ a x C x Ag Zone-l
1 D Stem dia , cm 50
2 L Total length of pile , cm 600
3 Ap  |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.707
5 Pdi  [Bottom overburden pressure, kg/cm? 0.707
Effective overburden pressure , kg/cm? 0.707
6 Y Unit weight in kg/cm3 0.00097
7 a Reduction factor 1
8 C  |Average cohesion ,kg/cm? o
9 5 (@) |Angle of wall friction between pile and soil, degree 28
10 As=Asi |Surface area of pile shaft in cm? 94248
11 Unit ultimate side resistance ,kg/cm? 0.4
12 (Rf)yr |Ultimate side resistance, MT 35.45
13 Factor of safety 2.5
14 Rf Safe side resistance in MT 14.2
SIDE RESISTANCE IN SOIL AS PER IS:2911
Layer 6 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKx Pdixtan § X As+ o x C x Ag Zone-l
1 D Stem dia , cm 50
2 L Total length of pile , cm 300
3 Ap  |C/S area of base of pile , cm® 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.707
5 Pdi  |Bottom overburden pressure, kg/cm? 0.707
Effective overburden pressure , kg/cm? 0.707
6 v |Unit weight in kg/cm® 0.00098
7 a Reduction factor 1
8 C  |Average cohesion ,kg/cm® 0.24
9 5 (@) |Angle of wall friction between pile and soil, degree 16
10 As=Asi |Surface area of pile shaft in cm? 47124
11 Unit ultimate side resistance ,kg/cm2 0.4
12 (Rf)ye |Ultimate side resistance, MT 20.87
13 Factor of safety 25
14 Rf Safe side resistance in MT 8.3
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BASE RESISTANCE IN SOIL AS PER IS:2911
Ru=Ap(1/2D x v X Ny+ Py X Ng) + (A; X Nc x Cp)
1 D Pile Dia in cms 50
2 Ap |Cross Section area of base of pile in cm? 1963
3 Y Effective unit weight of soil at pile tip in kg/cm?® 0.00091
4 @ Angle of internal friction around pile tip in degree 16.00
5 N, Bearing capacity factor based on angle of internal friction at pile tip 3.06
6 Pd  |Effective overburden pressure at pile tip kg/cm? 0.707
7 ™ Bearing capacity factor based on angle of internal friction at pile tip 2.72
8 Nc Bearing capacity factor usually taken as 9 9
9 Cp Average cohesion at pile tip,kg/cm? 0.24
10 Ultimate base resistance,kg/cm? 4.2
11 Ru  [Ultimate base resistance, MT 8.16
12 Factor of safety 25
13 (Qb)s [Safe base resistance in MT 3.26
Sr No CAPACITY OF BORED CAST IN SITU PILE
1 D STEM DIA IN CM 50.0
2 L TOTAL LENGTH OF PILE BELOW CUT-OFF LEVEL, IN M 26.50
3 Qs TOTAL SAFE CAPACITY OF PILE IN MT 43.4
4 (Qupids |SAFE UPLIFT CAPACITY IN MT 335
Note :-

1) Total safe capacity of the pile calculated above is as per 1S:2911, part 1, sec -2.It may be
used as guideline for initial pile design. However the working load on the pile should not
exceed its structural capacity.

2) The safe load of pile shown in above table are subjected to initial pile load test as per
I.S.Codal provision.

3) Effect of liquefaction if considered up to 7.5m depth.

4) Maximum overburden pressure at bottom of pile for calculation of Skin resistance and
bearing resistance is limited to overburden pressure at depth equal to 15 times diameter of
pile considered EGL.
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Pile Capacity Calculation for Bored Cast in-situ Pile

SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer1 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(R)ur = ZTKx Pdixtan 8 x As+ a x C x Ag Zone-I1
1 D Stem dia , cm 50
2 L Total length of pile , cm 550
3 Ap |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm2 0
5 Pdi  |Bottom overburden pressure, kg/cm? 0.508
Effective overburden pressure , kg/cm? 0.254
6 Y Unit weight in kg/cm® 0.00092
7 a Reduction factor 0.9
8 C Average cohesion ,kg/cm? 0.43
9 3 (@) |[Angle of wall friction between pile and soil, degree 6
10 Cut-off length in cm o
11 As=Asi |Surface area of pile shaft in cm® 86394
12 Unit ultimate side resistance ,kg/cm? 0.414
13 (Rf)ut |Ultimate side resistance, MT 35.74
14 Factor of safety 2.5
15 Rf Safe side resistance in MT 14.30
SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer 2 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKx Pdixtan § X As+ o x C x Ag Zone-ll
1 D Stem dia , cm 50
2 L Total length of pile , cm 200
3 Ap  |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.508
5 Pdi  |Bottom overburden pressure, kg/cm® 0.696
Effective overburden pressure , kg/cm? 0.602
6 v |Unit weight in kg/cm® 0.00094
7 a Reduction factor 1
8 C  |Average cohesion kg/cm® 0.38
9 3 (@) |[Angle of wall friction between pile and soil, degree 14
10 | As=Asi |Surface area of pile shaft in cm? 31416
11 Unit ultimate side resistance ,kg/cm2 0.5
12 (Rf)ye |Ultimate side resistance, MT 16.66
13 Factor of safety 25
14 Rf Safe side resistance in MT 6.7
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SIDE RESISTANCE IN SOIL AS PER I1S:2911
Layer 3 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKxPdixtan d x As+ ax Cx Ag Zone-ll
1 D Stem dia , cm 50
2 L Total length of pile , cm 400
3 Ap  |C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.696
5 Pdi  |Bottom overburden pressure, kg/cm? 0.696
Effective overburden pressure , kg/cm? 0.696
6 y Unit weight in kg/cm® 0.00095
7 a Reduction factor 1
8 C Average cohesion ,kg/cm? 0.38
9 3 (®) |Angle of wall friction between pile and soil, degree 14
10 As=Asi |Surface area of pile shaft in cm? 62832
11 Unit ultimate side resistance ,kg/cm? 0.6
12 (Rf)yx [Ultimate side resistance, MT 34.79
13 Factor of safety 25
14 Rf Safe side resistance in MT 13.9
SIDE RESISTANCE IN SOIL AS PER 1S:2911
Layer 4 LOAD CARRYING CAPACITY-FOR ULTIMATE SIDE RESITANCE Location
(Rf)ur = ZKx Pdixtan § X As+ o x C x Ag Zone-ll
1 D Stem dia , cm 50
2 L Total length of pile , cm 100
3 Ap  [C/S area of base of pile , cm? 1963.5
4 K Coefficient of earth pressure 1
Top overburden pressure, kg/cm? 0.696
5 Pdi  |Bottom overburden pressure, kg/cm® 0.696
Effective overburden pressure , kg/cm? 0.696
6 v |Unit weight in kg/cm® 0.00096
7 a Reduction factor 1
8 C  |Average cohesion kg/cm® 0.5
9 3 (@) |[Angle of wall friction between pile and soil, degree 26
10 | As=Asi |Surface area of pile shaft in cm? 15708
11 Unit ultimate side resistance ,kg/cm2 0.5
12 (Rf)yx [Ultimate side resistance, MT 7.69
13 Factor of safety 25
14 Rf Safe side resistance in MT 3.1
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BASE RESISTANCE IN SOIL AS PER 1S:2911
Ru=Ap(1/2D x y x Ny+ Py X Ng) + (A, x Nc x Cp)
1 D Pile Dia in cms 50
2 Ap Cross Section area of base of pile in cm? 1963
3 Y Effective unit weight of soil at pile tip in kg/cm® 0.00096
4 [0} Angle of internal friction around pile tip in degree 26.00
5 N, Bearing capacity factor based on angle of internal friction at pile tip 12.54
6 Pd Effective overburden pressure at pile tip kg/cm? 0.696
7 Ng Bearing capacity factor based on angle of internal friction at pile tip 11.50
8 N Bearing capacity factor usually taken as 9 9
9 Cp,  |Average cohesion at pile tip,kg/cm? 0.15
10 Ultimate base resistance,kg/cm? 9.7
11 Ru [Ultimate base resistance, MT 18.96
12 Factor of safety 25
13 (Qb)s [Safe base resistance in MT 7.59
Sr No CAPACITY OF BORED CAST IN SITU PILE
1 D STEM DIA IN CM 50.0
2 L TOTAL LENGTH OF PILE BELOW CUT-OFF LEVEL, IN M 12.50
3 Qs TOTAL SAFE CAPACITY OF PILE IN MT 455
4 (Qupids |SAFE UPLIFT CAPACITY IN MT 31.6
Note :-

1) Total safe capacity of the pile calculated above is as per 1S:2911, part 1, sec -2.It may be used
as guideline for initial pile design. However the working load on the pile should not exceed its
structural capacity.

2) The safe load of pile shown in above table are subjected to initial pile load test as per
I.S.Codal provision.

3) Maximum overburden pressure at bottom of pile for calculation of Skin resistance and
bearing resistance is limited to overburden pressure at depth equal to 15 times diameter of pile
considered EGL.
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CAPACITY OF SINGLE UR PILE (IS-2911, P- III ) :

©

o

0O Z2 > O
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H P O

2 2 6 <
<

= stem diameter in cm

. . . 2
cross-sectional area of pile stem at toe incm

bearing capacity factor
cohesion around toe in kg/cm®

underreamed bulb diaincm
{n(D,-D%/4}incm’
average cohesion around the bulbs in kg/cm2

average unit weight of soil in kg/cm3
angle of internal friction in degree

bearing capacity factor

bearing capacity factor

total depth of pile provided below ground level in cm

depth of cut-off below ground level in cm

effective total depth of pile provided below ground level in cm
depth of the centre of first underreamed bulb in cm

ultimate bearing component of pile capacity in MT

reduction factor

average cohesion of the soil along the pile stem in kg/cm2
surface area of stem in cm’

earth pressure coefficient

angle of wall friction

ultimate friction in MT

ultimate capacity in MT

safe capacity in comp in MT

safe capacity in upliftin MT
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LOCATION : ZONE-1I
30 35 40
707 962 1257
9 9 9
0.38 0.38 0.38
75 87.5 100
3711 5051 6597
0.41 0.41 0.41
0.0008 0.0008 0.0008
10 10 10
1.22 1.22 1.22
1.15 1.15 1.15
300 300 300
0 0 0
300 300 300
229 226 223
17.30 23.57 30.82
0.90 0.90 0.90
0.43 0.43 0.43
28274 32987 37699
1.75 1.75 1.75
10 10 10
12.05 14.06 16.07
29.36 37.63 46.89
11.74 15.05 18.76
8.91 11.35 14.07
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TEST REPORT

Job No : 90/226001 Report No : BRD/LIMS/90/226001/1
Sample No. 01 Report Dt : 05-Dec-22

Client : Gujarat Industries Power Co. Ltd.

Contractor : KEC International Limited

Geotechnical Investigation Work at Pooling Substation 400/33 kv, 1200 MW (PSS-1, Phase-I & Phasr-II of

Project Name " 600 MW each) of solar/wind/Hybrid RE Park of 2375 MW Capacity at Great Rann of Kutch Area, Gujarat

Reference No. : Ref: KEC/GIPCL/PSS-1/SB-312/003 Letter Dt: 05/11/2022
Material Description : Soil Sample Sample Size (Kg) : 50
Date Sample received : 24-Nov-22 Sample Brought by : Contractor
Location/Source : Great Rann of Kutch Area, Gujarat Date Test Started : 24-Nov-22
Sample Id _ Date Test Completed : 05-Dec-22
Test Result
Item No. Test Name Unit Results Method of Testing
Maximum Dry Density gm/cc 1.678
1 Modified Proctor Test 1.S.2720-Part-8-1983
Optimum Moisture Content % 13.8
2 CBR Value (Soaked) % 2.5 1.S.2720-Part-16-1987
Tested by : DJ

Authorised Signatory

NOTE:

1.This certificate or report may not be published for commercial purpose except in full unless permission for the publication of an approved abstract has been obtained from the GEO TEST HOUSE,Vadodara.

2.This test certificate applies only to the samples received in the laboratory.
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TEST REPORT

Job No : 90/226001 Report No : BRD/LIMS/90/226001/2
Sample No. 2 Report Dt : 05-Dec-22

Client : Gujarat Industries Power Co. Ltd.

Contractor : KEC International Limited

Geotechnical Investigation Work at Pooling Substation 400/33 kv, 1200 MW (PSS-1, Phase-I & Phasr-II of

Project Name " 600 MW each) of solar/wind/Hybrid RE Park of 2375 MW Capacity at Great Rann of Kutch Area, Gujarat

Reference No. : Ref: KEC/GIPCL/PSS-1/SB-312/003 Letter Dt: 05/11/2022
Material Description : Soil Sample Sample Size (Kg) : 50
Date Sample received : 24-Nov-22 Sample Brought by : Contractor
Location/Source : Great Rann of Kutch Area, Gujarat Date Test Started : 24-Nov-22
Sample Id _ Date Test Completed : 05-Dec-22
Test Result
Item No. Test Name Unit Results Method of Testing
Maximum Dry Density gm/cc 1.692
1 Modified Proctor Test 1.S.2720-Part-8-1983
Optimum Moisture Content % 13.1
2 CBR Value (Soaked) % 2.7 1.S.2720-Part-16-1987
Tested by : DJ

Authorised Signatory

NOTE:

1.This certificate or report may not be published for commercial purpose except in full unless permission for the publication of an approved abstract has been obtained from the GEO TEST HOUSE,Vadodara.

2.This test certificate applies only to the samples received in the laboratory.

Job No :- 90/226001 Page 147 of 168




PLATE LOAD TEST REPORT
Kentledge Loading Method (IS : 1888-1982)

CLIENT
Gujarat Industries Power Co. Ltd.

LOCATION
Great Rann of Kutch

NAME OF WORK

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200 M W (PSS-
1, Phase - II of 600 MW each) of Solar/wind/Hybrid RE Park of 2375 MW
Capacity at Great Rann of Kutch Area, Gujarat.

afoh

GEO TEST HOUSE
( A Division of Geo Designs & Research Pvt Ltd.)
B-10, Krishna Industrial Estate, Opp, B.I.D.C., Estate,
Gorwa Estate, Gorwa, Vadodara - 390023
Ph.No. 0265 - 2283081, 2290222
E-Mail - lab@geogroup.in,
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Name of Work

Client

Contractor

Consultant

PMC

Ref. No

Testing
Agency

Report No

Ref.Code

Nos of PLT

Plate Size

Shape of Plate

Test Depth

Fine Sand Layer

Location 1.D

BRIEF DETAIL OF PLATE LOAD TEST

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200
M W (PSS-1, Phase - Il of 600 MW each) of Solar/wind/Hybrid RE
Park of 2375 MW Capacity at Great Rann of Kutch Area, Gujarat.

: Gujarat Industries Power Co. Ltd.

KEC International Limited

KEC/GIPCL/PSS-1/SB-312/003, Dtd:- 05-11-2022

: Geo Test House ( A Division of Geo Designs & Research Pvt Ltd.)

B-10, Krishna Industrial Estate, Opp. B.I.D.C., Gorwa Estate,
Vadodara - 390 016. Ph : 91-265-2290222.
Telefax : 91-265-2282014.

: BRD/90/226001

IS :1888-1982

: One

;450 X 450 mm

: Square

:1.2m
;5 mm thick.

: Great Rann of Kutch
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Test Date
Test Load

Load Increment

Type of Load

Hyadraulic Jack Req
Capacity

Pressure Gauge

Resolution

Capacity

: 20 % of Ultimate Bearing Capacity / 1Kg/cm

18/11/2022

12.15 MT

2

Maintained Load ( Reaction Method)

1 Nos.

0 30MT

1 No.
1 kg/lem?

: 600 Kg/cm2

Job No :- 90/226001
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INTRODUCTION

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200 M W (PSS-1, Phase - |1 of
600 MW each) of Solar/wind/Hybrid RE Park of 2375 MW Capacity at Great Rann of Kutch
Area, Gujarat. was referred to us by Gujarat Industries Power Co. Ltd.

With reference to above we were deputed our engineering team for the purpose of testing on
Great Rann of Kutch under the supervision of Client and Consultantat project site.

The objective of the exploration work was to determine the probable sub surface conditions
such as stratification, denseness or hardness of the strata, position of ground water table
etc. and to evaluate probable range of safe bearing capacity.

* One Plate load test was carried out at existing ground level to know the bearing
capacity of soil

 Analyzing all field and laboratory data to evaluate safe bearing capacity of the
soil for given foundation sizes and necessary recommendations for foundation
design and construction.

The site is located at Great Rann of Kutch

OBJIECTIVIE

The main objective of carrying out the Plate Load Test is to check the settlement for the
ultimate bearing capacity of soil in place and its settlement. The Testing was carried out as
per I.S. code 1888-1982.
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METHODOLOGY (IS : 1888-1982)

PLATE SIZE AND THICKNESS :

The plate of 450 X 450 mmSquare with at least 2.5 cm thick was used for plate load test

Test plate was placed at the center of the test pit

PLACING OF TEST PLATE :

The test plate shall be placed over a test layer of maximum thickness of 5 mm so that the centre of plate
coincides with the centre of reaction girder / beam, with the help of a plumb and bob and horizontally
leveled by a spirit level to avoid eccentric loading. The hydraulic jack was centrally placed over the plate
with the loading column in between the jack and reaction beam so as to transfer load to the plate. A
minimum seating pressure of 70-g/sg.cm was applied and removed before starting the load test.

METHOD OF LOADING:

The methodology adopted for Plate Load Test by Anchor Reaction method is in such a way that the full
test (Compression) load be supplied in the form of dead weight stacked above the foundation on
framework.

The test load was then applied through hydraulic jack and other Anchor Reaction assembly. The
framework was capable of supporting the entire load at a single location where a hydraulic ram or jack
could progressively transfer the load to the top of the pile. The center of gravity of the reaction load was
generally be on the axis of the contanct area of soil and the load applied by the jack was coaxial with
contact area of plate and suitably positioned dial gauges record the settlement.

SETTLEMENT AND OBSERVATION :

Settlement was observed for each increment cycle, the readings had been taken at regular intervals at 1.0,
2.25, 4.0, 6.25, 9.0, 16, 25, and 60 min until the rate of settlement is less than 0.02 mm/min. The next
increment of load was then applied and the observations repeated. The test was to be continued till a
settlement of 25 mm under normal circumstances and 50 mm in case of special cases such as dense gravel,
gravel and sand mixture is obtained, till failure occurs, or up to design ultimate safe bearing pressure,
whichever was earlier.
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OBSERVATION TABILE-PLT=-1_

Type of Test
Client :

Name of work :

: Static Plate Load Test

: Gujarat Industries Power Co. Ltd.

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200 M W (PSS-1, Phase -

Solar/wind/Hybrid RE Park of 2375 MW Capacity at Great Rann of Kutch Area, Gujarat.

Il of 600 MW each) of

Location : : Great Rann of Kutch
Size of Plate : 450 X 450 mm
Date of Testing: ~ 18/11/2022
N T I Preis;,ure I:jr{eiggrﬁ] Dial Gauge Readings (L.C - 0.01 mm) Avergge Sgttlement
(Kogrﬁslgécnr?) (on Plate) A B c b Reading inmm
LOADING
1 11:45:00 AM 0 0 2000 2000 2000 2000 |2000.00| 0.000
1:00 1790 1750 1786 1737 | 1765.75| 2.343
2.25 1788 1747 1785 1735 |1763.75| 2.363
4.00 1786 1746 1784 1734 | 1762.50 | 2.375
6.25 1773 1738 1775 1722 | 1752.00 | 2.480
2 40.0 9.2
9.00 1768 1735 1765 1714 | 1745.50 | 2.545
16.00 1765 1733 1763 1710 | 1742.75| 2.573
N 25.00 1764 1731 1761 1708 | 1741.00( 2.590
g 60.00 1763 1729 1759 1705 |1739.00| 2.610
i 12:45:00 PM
A 1:00 1225 1202 1270 1212 | 1227.25| 7.728
2.25 1196 1172 1244 1190 | 1200.50 | 7.995
4.00 1167 1140 1213 1162 | 1170.50 | 8.295
3 6.25 90.0 20.7 1148 1121 1193 1142 | 1151.00| 8.490
9.00 1123 1092 1163 1113 | 1122.75| 8.773
16.00 1089 1045 1129 1015 |[1069.50| 9.305
25.00 1062 1027 1100 1049 |[1059.50| 9.405
60.00 1060 1025 1094 1047 |1056.50| 9.435
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Pressure . .
o i .Pressure Dial Gauge Readings (L.C - 0.01 mm ) Average |Settlement
Sr.No. | Date [ Timein Min. in T/Sg.m . .
Kg/Sg.cm (on Plate) Reading inmm
(On Ram) A B ¢ D
LOADING
1:45:00 PM
1:00 896 880 840 838 863.50 | 11.365
2.25 874 863 818 822 844.25 | 11.558
4.00 850 841 799 800 822.50 | 11.775
3 6.25 130.0 29.9 822 817 780 783 800.50 | 11.995
N 9.00 801 798 763 759 780.25 | 12.198
o
g 16.00 783 772 727 734 754.00 | 12.460
@B
Z 25.00 756 755 701 709 730.25 | 12.698
e 60.00 741 722 669 677 702.25 | 12.978
2:45:00 PM
1:00 156 132 102 105 123.75 | 18.763
4 Dial Gauge Reset
140.0 32.2
2000 2000 2000 2000 2000.00 18.763
15:00 1009 1039 1517 1549 | 1278.50 | 25.978

Note:- The test was terminated as the settlement was exceed 25 mm (As per IS 1888)
Calculation :-

Pressure on ram : 40 Kg/cm2 (Observed Pressure)

Load on Test Plate Pressure on ram X C/S area of ram
140 X 46.6

: 1864 Kg

:1.864 T

Presssure on test Plate : Load on Test Plate/Bearing area of Plate

- (1.864/ (0.45 X 0.45))

- 9.20 T/M?

Jack Ram Area :- 46.6 cm?
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ANALYSIS FOR PLATE LOAD TEST :-

i) For Safe Bearing Capacity & Safe Bearing Pressure Calculation.

(qu)p= Ultimate Bearing Capacity of Plate in t/m”

(qu)¢ = Ultimate Bearing Capacity of Footing in t/m”

FOS = factor of safety

(gs)f = Safe Bearing Capacity (SBC) of footing in t/m’

Bp =[0.45 m

30

30.0

10.0

Table -1 for Safe Bearing Capacity, Safe Bearing Pressure & Recommended SBC

Safe bearing

Permissibl . Width of footing |Permissible settlement of ressure in
errfn;s& : e s'ett ement ‘nm plate in mm P ; Recommended
of footing in mm t/m”(SBP) SBC in t/m>
Sf Bf Sp =Sf x [Bp/BH] (from graph)
50 2.0 11.3 27.5
50 3.0 7.5 17.5 10.0
50 4.0 5.6 14.0

1) Allowable settlement of Plate for different width of foundation is calculated in Table-1.
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CONTILUSION

1. 1S :1888-1982 Plate Load Test was carried out at Great Rann of Kutch

2. Safe Bearing Capacity, Safe Bearing Pressure are determined as per as per |.S : 1888-1982
Clause No. 5.0

3. Ultimate bearing capacity is derived from the Pressure / Settlement curve, and Safe bearing
capacity is determined by considering factor of safety of 3.0. Minimum value from SBC and
SBP shall be considered in design of foundation as mentioned in Table-1 .

Limitations of Plate load tests are as follows :

1) Plate bearing test is of short duration test and hence consolidation settlement does not fully
occur during this test. As such this test cannot be used to predict consolidation settlement.
Hence from settlement considerations, its use is restricted to sandy soils and to partially
saturated or rather slightly unsaturated clayey soils.

2) The test results reflect only the character of the soil located within a depth of less than twice
the width of the bearing plate. Thus the results of the tests are likely to be misleading, if the
character of the soil changes at shallow depth which is not uncommon.

3) For clayey soils the bearing capacity (from shear consideration) for a larger foundation is
almost the same as that for the smaller test plate. But in dense sandy soils the bearing capacity
increases with the size of the foundation. Thus test with smaller size plate tend to give
conservative values in dense sandy soils.

There are inaccuracies introduced in extrapolating the results from small size plates to large size
foundations. Hence, it is stressed here that plate bearing test alone is not to be used in predicting
the allowable bearing pressure for foundation.

For GEO TEST HOUSE, Vadodara.

Authorized Signatory
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PLATE LOAD TEST REPORT
Kentledge Loading Method (IS : 1888-1982)

CLIENT
Gujarat Industries Power Co. Ltd.

LOCATION
Great Rann of Kutch

NAME OF WORK

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200 M W (PSS-
1, Phase - II of 600 MW each) of Solar/wind/Hybrid RE Park of 2375 MW
Capacity at Great Rann of Kutch Area, Gujarat.

afoh

GEO TEST HOUSE
( A Division of Geo Designs & Research Pvt Ltd.)
B-10, Krishna Industrial Estate, Opp, B.I.D.C., Estate,
Gorwa Estate, Gorwa, Vadodara - 390023
Ph.No. 0265 - 2283081, 2290222
E-Mail - lab@geogroup.in,
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Name of Work

Client

Contractor

Consultant

PMC

Ref. No

Testing
Agency

Report No

Ref.Code

Nos of PLT

Plate Size

Shape of Plate

Test Depth

Fine Sand Layer

Location 1.D

BRIEF DETAIL OF PLATE LOAD TEST

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200
M W (PSS-1, Phase - Il of 600 MW each) of Solar/wind/Hybrid RE
Park of 2375 MW Capacity at Great Rann of Kutch Area, Gujarat.

: Gujarat Industries Power Co. Ltd.

KEC International Limited

KEC/GIPCL/PSS-1/SB-312/003, Dtd:- 05-11-2022

: Geo Test House ( A Division of Geo Designs & Research Pvt Ltd.)

B-10, Krishna Industrial Estate, Opp. B.I.D.C., Gorwa Estate,
Vadodara - 390 016. Ph : 91-265-2290222.
Telefax : 91-265-2282014.

: BRD/90/226001

IS :1888-1982

: Two

;450 X 450 mm

: Square

:20m
;5 mm thick.

: Great Rann of Kutch
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Test Date
Test Load

Load Increment

Type of Load

Hyadraulic Jack Req
Capacity

Pressure Gauge

Resolution

Capacity

: 20/11/2022
: 911 MT

: 20 % of Ultimate Bearing Capacity / 1Kg/cm2

Maintained Load ( Reaction Method)

1 Nos.

0 30MT

1 No.
1 kg/lem?

: 600 Kg/cm2
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INTRODUCTION

Conducting Plate Load Test at Pooling Substation 400/33kv, 1200 M W (PSS-1, Phase - |1 of
600 MW each) of Solar/wind/Hybrid RE Park of 2375 MW Capacity at Great Rann of Kutch
Area, Gujarat. was referred to us by Gujarat Industries Power Co. Ltd.

With reference to above we were deputed our engineering team for the purpose of testing on
Great Rann of Kutch under the supervision of Client and Consultantat project site.

The objective of the exploration work was to determine the probable sub surface conditions
such as stratification, denseness or hardness of the strata, position of ground water table
etc. and to evaluate probable range of safe bearing capacity.

» Two Plate load test was carried out at existing ground level to know the bearing
capacity of soil

 Analyzing all field and laboratory data to evaluate safe bearing capacity of the
soil for given foundation sizes and necessary recommendations for foundation
design and construction.

The site is located at Great Rann of Kutch

OBJIECTIVIE

The main objective of carrying out the Plate Load Test is to check the settlement for the
ultimate bearing capacity of soil in place and its settlement. The Testing was carried out as
per I.S. code 1888-1982.
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METHODOLOGY (IS : 1888-1982)

PLATE SIZE AND THICKNESS :

The plate of 450 X 450 mmSquare with at least 2.5 cm thick was used for plate load test

Test plate was placed at the center of the test pit

PLACING OF TEST PLATE :

The test plate shall be placed over a test layer of maximum thickness of 5 mm so that the centre of plate
coincides with the centre of reaction girder / beam, with the help of a plumb and bob and horizontally
leveled by a spirit level to avoid eccentric loading. The hydraulic jack was centrally placed over the plate
with the loading column in between the jack and reaction beam so as to transfer load to the plate. A
minimum seating pressure of 70-g/sg.cm was applied and removed before starting the load test.

METHOD OF LOADING:

The methodology adopted for Plate Load Test by Anchor Reaction method is in such a way that the full
test (Compression) load be supplied in the form of dead weight stacked above the foundation on
framework.

The test load was then applied through hydraulic jack and other Anchor Reaction assembly. The
framework was capable of supporting the entire load at a single location where a hydraulic ram or jack
could progressively transfer the load to the top of the pile. The center of gravity of the reaction load was
generally be on the axis of the contanct area of soil and the load applied by the jack was coaxial with
contact area of plate and suitably positioned dial gauges record the settlement.

SETTLEMENT AND OBSERVATION :

Settlement was observed for each increment cycle, the readings had been taken at regular intervals at 1.0,
2.25, 4.0, 6.25, 9.0, 16, 25, and 60 min until the rate of settlement is less than 0.02 mm/min. The next
increment of load was then applied and the observations repeated. The test was to be continued till a
settlement of 25 mm under normal circumstances and 50 mm in case of special cases such as dense gravel,
gravel and sand mixture is obtained, till failure occurs, or up to design ultimate safe bearing pressure,
whichever was earlier.
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OBSERVATION TABILIE-PLI=1
Type of Test : Static Plate Load Test
Client : : Gujarat Industries Power Co. Ltd.
o S L5 Tk L Pl Stln 0T 20 W S e 1160 M s
Location : : Great Rann of Kutch
Depth of Pit :20m
Size of Plate : 450 X 450 mm
Date of Testing: ~ 20/11/2022
N O Preisrjure iirifgﬁ Dial Gauge Readings (L.C - 0.01 mm) Avergge Se_ttlement
(}ggrﬁSéqécnr]r; (on Plate) A B c b Reading inmm
LOADING
1 12:50:00 PM 0 0 2000 2000 2000 2000 |2000.00( 0.000
1:00 1566 1585 1637 1637 |1606.25| 3.938
2.25 1565 1583 1635 1626 |1602.25| 3.978
4.00 1563 1581 1633 1625 |1600.50| 3.995
6.25 1561 1579 1631 1624 |1598.75| 4.013
2 40.0 9.2
9.00 1560 1577 1630 1622 | 1597.25| 4.028
16.00 1558 1575 1628 1620 | 1595.25| 4.048
N 25.00 1552 1570 1625 1618 |1591.25| 4.088
S 60.00 1550 1566 1623 1615 |1588.50| 4.115
i— 1:50:00 PM
8 1:00 1100 1105 1138 1180 |1130.75| 8.693
2.25 1082 1095 1135 1073 | 1096.25| 9.038
4.00 966 991 935 980 968.00 | 10.320
3 6.25 80.0 18.4 956 986 930 796 917.00 | 10.830
9.00 950 981 925 971 956.75 | 10.433
16.00 946 979 920 966 952.75 | 10.473
25.00 939 973 920 960 948.00 | 10.520
60.00 918 963 900 951 933.00 | 10.670
110.0 18.4 35 40 99 50 56.00 | 19.440
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N T I Preisrs]ure i??—?;:ﬁ Dial Gauge Readings (L.C - 0.01 mm ) Avergge Se_ttlement
(Kogr/]SgZ.icnr:\) (on Plate) A B c b Reading inmm
LOADING
Dial Gauge Reset

2000 2000 2000 2000 |2000.00| 19.440

% 3:00:00 PM
% 1:00 1750 1760 1763 1709 | 1745.50| 21.985
g 2.25 1675 1698 1703 1670 | 1686.50| 22.575
4 4.00 120.0 27.6 1613 1640 1645 1633 |1632.75| 23.113
6.25 1555 1570 1580 1583 | 1572.00| 23.720
9.00 1480 1514 1530 1555 | 1519.75| 24.243
16.00 1385 1425 1441 1489 | 1435.00| 25.090

Note:- The test was terminated as the settlement was exceed 25 mm (As per IS 1888)

Calculation :-
Pressure on ram

Load on Test Plate

140 X 46.6

: 1864 Kg

01864 T

Presssure on test Plate : Load on Test Plate/Bearing area of Plate

: (1.864/ (0.45 X 0.45))

©9.20 T/M?

. 40 Kg/cm2 (Observed Pressure)

Pressure on ram X C/S area of ram

Jack Ram Area :- 46.6 cm?
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Settlement in mm
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ANALYSIS FOR PLATE LOAD TEST :-

i) For Safe Bearing Capacity & Safe Bearing Pressure Calculation.

(qu)p= Ultimate Bearing Capacity of Plate in t/m”

(qu)¢ = Ultimate Bearing Capacity of Footing in t/m”

FOS = factor of safety

(gs)f = Safe Bearing Capacity (SBC) of footing in t/m’

Bp =[0.45 m

No Shear Failuer observed

Table -1 for Safe Bearing Capacity, Safe Bearing Pressure & Recommended SBC

Safe bearing

Permissibl . Width of footing |Permissible settlement of ressure in
errfn;s& : e s'ett ement ‘nm plate in mm P ; Recommended
of footing in mm t/m”(SBP) SBC in t/m>
Sf Bf Sp =Sf x [Bp/Bf] (from graph)
40 2.0 9.0 16.9
40 3.0 6.0 12.8 10.0
40 4.0 4.5 10.0

1) Allowable settlement of Plate for different width of foundation is calculated in Table-1.
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CONTILUSION

1. 1S :1888-1982 Plate Load Test was carried out at Great Rann of Kutch

2. Safe Bearing Capacity, Safe Bearing Pressure are determined as per as per |.S : 1888-1982
Clause No. 5.0

3. Ultimate bearing capacity is derived from the Pressure / Settlement curve, and Safe bearing
capacity is determined by considering factor of safety of 3.0. Minimum value from SBC and
SBP shall be considered in design of foundation as mentioned in Table-1 .

Limitations of Plate load tests are as follows :

1) Plate bearing test is of short duration test and hence consolidation settlement does not fully
occur during this test. As such this test cannot be used to predict consolidation settlement.
Hence from settlement considerations, its use is restricted to sandy soils and to partially
saturated or rather slightly unsaturated clayey soils.

2) The test results reflect only the character of the soil located within a depth of less than twice
the width of the bearing plate. Thus the results of the tests are likely to be misleading, if the
character of the soil changes at shallow depth which is not uncommon.

3) For clayey soils the bearing capacity (from shear consideration) for a larger foundation is
almost the same as that for the smaller test plate. But in dense sandy soils the bearing capacity
increases with the size of the foundation. Thus test with smaller size plate tend to give
conservative values in dense sandy soils.

There are inaccuracies introduced in extrapolating the results from small size plates to large size
foundations. Hence, it is stressed here that plate bearing test alone is not to be used in predicting
the allowable bearing pressure for foundation.

For GEO TEST HOUSE, Vadodara.

Authorized Signatory
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WATER BALANCE DIAGRAM FOR 1 MLD DESALINATION PLANT AT RE PARK (Renewable Park)
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