E REPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORK FOR BOUNDARY WALL &

SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORTH -EAST NATURAL GAS

GRID PROJECT.

RCC Pile Foundation: -

The load carrying capacities of bored cast in situ uniform diameter piles of 10.0M to 30.0M length with pile

Table2: Safe Load carrying capacity of bored cast in situ Uniform diameter pile

Pile Stem Length of Pile Pile Cutoff Recommended Safe Load | Safe load on
Dia. (cm) | fromE.G.L.(m) | Length(m) Carrying Capacity (tone) pile in
Compression Uplift lateral
(Metric ton)
50 1 18.50 10.52 6.14
60 10.00 1 23.90 13.19 8.83
3 1 33.06 17.55 13.80
50 1 21.36 13.15 6.14
60 12.00 1 27.33 16.49 8.83
75 1 37.35 2194 13.80
50 1 2422 15.78 6.14
60 14.00 1 30.76 19.79 8.83
e 1 41.63 26.33 13.80
50 1 27.08 18.42 6.14
60 16.00 1 34.19 23.09 8.83
» 1 4592 30.71 13.80
50 1 29.94 21.05 6.14
60 18.00 1 37.62 26.39 8.83
] 1 50.21 35.10 13.80
50 1 32.80 23.68 6.14
60 20.00 1 41.05 29.68 8.83
75 1 54.50 39.49 13.80
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EREPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORK FOR BOUNDARY WALL &

SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORTH -EAST NATURAL GAS

GRID PROJECT.
Pile Stem Length of Pile Pile Cutoff Recommended Safe Load | Safe load on
Dia. (cm) | from E.G.L. (m) Length (m) Carrying Capacity (tone) pile in
Compression Uplift lateral
(Metric ton)
50 1 35.66 26.31 6.14
60 22 00 1 44 48 32.98 8.83
75 1 58.79 43.88 13.80
50 1 38.52 28.94 6.14
60 24.00 1 47.92 36.28 8.83
75 1 63.08 48.27 13.80
a 50 1 4137 | 3157 o 614 -
60 26.00 1 51.35 39.58 8.83
73 1 67.36 52.65 13.80
50 1 4423 34.20 6.14
60 28 00 1 54.78 42.88 8.83
1 1 71.65 57.04 13.80
50 1 47.09 36.83 6.14
60 30.00 1 '58.21 46.18 8.83
75 1 75.94 61.43 13.80

10.0 CONCLUSION: Safe bearing capacities of soil as well as pile load capacities are shown in above

Tables.
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ANNEX -1 : Caculation of Net safe bearing capacity ( Shear Criteria)

Depth of foundn , Df = 25m
(Width(B)M= 2  [Length L = 2|
Soil parameter Saturated density , y (Metric ton/m3) = 1.85

Cohesion, C= (.45 kg/scm= 4.5 t/sqm  Submerged density , y (Metric ton/m3) = 1.85

Angle of internal

friction,@D(deg)= 8 , shear condition Local

Angle of shearing resistance for local failure = @ , = tan ~2/3 tan®

Bearing capacity factor
@ 8 Nc Ng Ny
@m 5 6.49 1.57| 0.45

Shape, Depth and inclination factor

Inclination | Water table corection
Shape factor Depth factor factor factor
Sc= 1.3|dc= 1.27]ic= 1
1
Sqg= 1.2|dg= 1]iq= 1w = 0.5
Sy = 0.8|dy = 1]y = 1

Ultimate bearing capacity (qd) ( Local shear Condition)

qé={2/3cNcscdcic} + {y D(Ng-1)sqdqigq } + {0.5yBNy sydyiyW'}

gd= {0.67x 4.5 X 6.49 X 1.3 X 1.27 X 1}
+{ 1.85 X 2.5 x (157 -1)x 12 X 1 X 1}
+{ 05x 1.85 X 2 X 0.45 X 0.8 X 1 X 1
gd= 32.37 .+ 3.1635 o 0.333 = 35.87 Metric tonne/sgm

Net Safe bearing capacity , (Qns Qd/F = 35.87 Metric tonne/sqm / 3

F= factor of safety = 3.0

11.96 Metric tonne/sgm
117.2 KN/sgm

q ns
q ns

1l
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Annexure-||

Settlement Analysis as per 1S 8003-1976

Total settlement . St — Si+Sc

St= Total settlement , Si= Immediate (elastic) settlement , Sc = Primary consolidation settlement

5

St pB(l p_ )1/ Es Sc= Soed= (Ht/ 1+eo) Cc logl0 (po + Ap)/ po

p = Load intensity , B = Width of foundation , 1 = Poissons ratio

| = Influence factor, Es = Modulus of elasticity of soil
Ht = Thickness of soil layer , eo = Initial void ratio at mid height of of layer
Cc = Compression Index , Po = Initial effective pressure at mid height of layer
Ap = Average pressure increment due to foundation loading

1. Settlement of clay strata

A. Calculation of Immediate settlement ( Si)

Depth of foundation Df (M) =
LENGTH (L)inm =

BREATH (B )inm =

L/B= 1
INFLUNCE FACTOR (If)= 1.12
Load intensity (t/m"2)= 12.63
E(t/m72)= 1320
p= 0.5
Settlement (m), Si =| 0.016075
Settlement (mm), Si =| 16.07455

B.Calculation of Primary consolidation settlement= Sc

Ce=
€o 0.84
H (m)= 5
field density (t/m”3)= 1.9
P= 10.45
AP = (at H/2 m depth) 2.494815
Settlement Sc (m)= 0.04295
Settlement Sc (mm)= 42.953
Total settlement Sc = A+B = 59.027
Correction factors L/B= 1.00
Depth correction factor from
. Fig 12 of 1S -8009 Pt1. C F= DI(LB) 1.50|v(LB) / D- 0.67
Rigidity factor ( for raft
i foundation) ¢l 9.5.2 0.800
A= ( Pore pressure correction
iil factor, C19.2.3 of IS 8009, Pt1)
Total Corrected settlement , Sc 38.36759 mm <40MM  Safe
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Ref : Appendix-C (cl 6.5.2) of IS 2911 (Part 1/Sec. 2) — 2010

Stiffness factor R=

T:

* /ﬂ for clay soil
KB

E = Modulus of Elasticity of pile material= 5000V,
E =25x10° KN/m’ for concrete for fy =25 N/mm’

I = Moment of Inertia =
B= D = diameter of pile
Deflection of pile

= Il{e+ i
y= (e+Zf)x1000
12 EI

H= lateral load in KN
y = deflection of pile head in mm

e = cantilever length above ground/ bed

E= Modulus of elasticity in KN/m’

I = Moment of Inertia in m*
Z¢= Depth of point of fixity in m

Calculation Details  (Clay)

fck=

1 Pile dia B=D(m)
2 PileLength  L{m)
Pile Length

3 ( soft soil) L1(m)

5 k1= Modulus of subgrade reaction
6 K=k1x0.3/(1.5 xB)

7 I= Moment of inertia

8 E = Modulus of elasticity

9R
10 L1/R
11 2R
12 3.5R
13 Lf/R
14 Lf
15 e (m) eccentricity
16 (Length of fixity)
17 y=( Permissible deflection mm)
18 H = lateral load capacity

5 |EI for sandy soil
nh
7D /64
25 N/mm?2

25000000 KN/m2

0.50
10.00

0.00

for Cohesive soil
19400.00 KN/m3 ( medium stiff)
7760.00
0.00 m4
25000000 KN/m2

211
0.00
4.22 L=12 > 2R

2.00
4.22
0.00
6.68
5.00
61.35 KN = 6.14 Ton
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Ref : Appendix-C (cl 6.5.2) of IS 2911 (Part 1/Sec. 2) — 2010

Stiffness factor R= L for elay soil
J KB
T= 5 |EI for sandy soil

nh
E = Modulus of Elasticity of pile material= 5000Vf,
E =25x10° KN/m® for concrete for f, =25 N/mm?’
I = Moment of Inertia = D’ /64
B= D = diameter of pile
Deflection of pile
y= 1I{e+2Zf)x1000
12 EI
H= lateral load in KN

y = deflection of pile head in mm
e = cantilever length above ground/ bed

E= Modulus of elasticity in KN/m’

1= Moment of Inertia in m*
Z:= Depth of point of fixity in m

Calculation Details  (Clay)

6.18

fck= 25 N/mm2
E= 25000000 KN/m2
1 Pile dia B=D(m) 0.60
2 Pile Length  L(m) 10.00
Pile Length
3 ( soft sail) L1(m) 0.00

5 k1= Modulus ¢

6 K=k1x0.3/(1.5 xB)

7 = Moment of inertia

8 E = Modulus of elasticity

for Cohesive soil
19400.00 KN/m3 ( medium stiff)
6466.67
0.01 m4

25000000 KN/m2

9R 2.53
10 L1/R 0.00
11 2R 5.06 =12 > 2R
12 3.5R
13 Lf/R 2.00
14 If 5.06
15 e (m) eccentricity 0.00
16 (Length of fixity) 6.68
17 y=( Permissible deflection mm) 6.00
18 H = lateral load capacity 88.35 KN = 8.83 Ton
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Ref : Appendix-C (cl 6.5.2) of IS 2911 (Part 1/Sec. 2) — 2010

Stiffness factor R= * ! bt for clay soil
KB

T = 5 (EI for sandy soil
nh

E = Modulus of Elasticity of pile material= 5000Vf,
E =25x10° KN/m® for concrete for fy =25 N/mm’
I'= Moment of Inertia = T D* /64
B= D = diameter of pile
Deflection of pile
y= {etZf)x1000

12 El

H= lateral load in KN

y = deflection of pile head in mm

e = cantilever length above ground/ bed
E= Modulus of elasticity in KN/m®

I = Moment of Inertia in m"*

Z¢= Depth of point of fixity in m

Calculation Details (Clay)

fck= 25 N/mm?2
E= 25000000 KN/m2
1 Pile dia B=D(m) 0.75
2 Pile Length  L(m) 10.00
Pile Length
3 ( soft soil) L1(m) 0.00
for Cohesive soil
5 k1= Modulus of subgrade reaction 19400.00 KN/m3 ( medium stiff)
6 K=k1x0.3/(1.5 xB) 5173.33
7 I= Moment of inertia 0.02 m4
8 E = Modulus of elasticity 25000000 KN/m2
9R 3.16
10 L1/R 0.00
11 2R 6.32 L=12 > 2R
12 3.5R
13 Lf/R 2.00
14 If 6.32
15 e (m) eccentricity 0.00
16 (Length of fixity) 6.68
17 y=( Permissible deflection mm) 7.50
18 H = lateral load capacity 138.04 KN = 13.80 Ton
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BORE LOG CUM LABORATORY TEST RESULT
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CHEMICAL ANALYSIS OF SOIL & WATER

Name of Test: Chemical Analysis Of Water Sample

Source: Ground water

SL.NO DETAILS OF TESTS RESULT OBTAINED

- I 1 Chlorides (as C1) _- 232 mg/lit
2 Sulphates (as SO,) 718 Img/lit -
3 PH 6.6

Name of Test: Chemical Analysis Of Soil Sample

Depth of sample: 1.0m from existing ground level

— S —
RESULT OBTAINED

SL NO. - DETAILS OF TESTS (% by Weight)

Sulphate content 0.17

Chloride content
2 0.14

Carbonate

)

Practically Nil

Organic matter
4 Practically Nil
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LLABORATORY C.B.R. TEST DATA SHEET (As per IS : 2720 part XVI)
Test condition: Soaked
Nature of Sample: Compacted in 3 layvers with 55 blows of 2.6 kg rammer

having 31 cm drop at OMC and 100% Proctor Density (approx)

Size of Mould = 15¢m dia x 12,73 cm height Sample Taken = 6 kg
Penetration Data Proving Ring Used: 1000kg
Penctrato TF"ST lfo"\l) (ke) Corrected| Standard i .

Proving ring standard| C.B.R,
n (mm) =008 poad |load (kg) [Load (kg) .
Reading load (%)
0 0 0
05 16 I8
10 37 42 b
E 49 55|

2.0 57 64
[ 25 04 71 73.5 1370 | 54

3.0 72 81 =

X R0 90 o4

4.0 32 92

4.5 86 96

5.0 88 99 103.2 2055 5.0

1.5 95 107

10.0 96 108

12.5 97 109

CBR TEST RESULT CURVE

110 -
100 —

]
60

LOAD IN kg/sqcm

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PENETRATION IN mm
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BH NO.

19

CONSOLIDATED UNDRAINED TEST RESULT

Depth(m)

1.00

2.00

6.50

0.40

0.78

]
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|snear stress(kg/sq :'n)l

-
-—

20
19

1.7

16
L

10
0y

or

BH =19

Depth =1.00M

Cohesion (C) = 0.40kg/sq.cm
Angle of shearing resistance (@)= 7°

Normal stress(kg/sg.cm)

06 i
05 ™
04 N\
03 N\ =
0.2
01 \.‘
0.0 p. 2 3",- 40 50 =
[Normal slruss(kgfsq.cm)J
4\ BH =19
Depth = 2.00M
20— Cohesion (C) = 0.33 kg/sq.cm
‘; - Angle of shearing resistance (@)= 8°
py -
16—
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o 13
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w 10—
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w 04 —_
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ANNEXURE-1A,1B & 1C
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