
tr REFORT A REPORT ON GEOTECHNICAL IN}IESTIGATION WORK FOR BOT]NDARY WALL &
SfTE DEVELOPMENT FOR COMPRf,SSOR STATION T'OR NORTE.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
diztiheters 4scrir, 50am and 60cm. rEspectively ziie calculated and shoivn in Table2.

Table2: Safe Load carrying capacity of bored cast in situ Unif0fm diametef pne

Pile Stem
Dia. (cm)

Length of Pile
from E.G.L. (m)

Pile Cutoff
Length (m)

Recommended Safe Load
Carrying Capacity (tone)

Safe load on
pile in
lateral

(Metric ton)
Compression Uplift

50

10 00

1 18.50 t0.52 6.14

60 1 23.90 13.l9 8.83

75 1 33.06 17.55 13.80

50

12 00

I 21.36 13. l5 6.14

60 1 27.33 16.49 8.83

75 1 37.35 21.94 13.80

50

14 00

1 24.22 15.78 6.14

60 1 30.76 19.79 8.83

75 I 41.63 lo i5 r 3.80

50

16.00

I 27.08 18 42 6.14

60 1 34.19 883

75 1 45.92 30.71 13.80

50

18.00

I 29.94 21.05 6.14

60 I 37 .62 26.39 8.83

75 I 50.21 35.10

50

20.00

I 32.80 23.68 6.14

60 1 41.05 29.68 8.83

75 I 39.49 13.80

1.6

23.09

13.80

54.50
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tr REPORT A REPORT ON GEOTTCHNICAL INVESTIGATION WORK FOR BOUNDARY WALL &

Pile Stem
Dia. (cm)

Length ofPile
from E.G.L. (m)

Pile Cutoff
Length (m)

Recommended Safe Load
Carrying Capacity (tone)

Safe load on
pile in
lateral

(Metric ton)
Compression Uplift

50

22.00

I 35.66 26.3t 6.14

60 I 44.48 32.98 883

I 58.79 43.88 13.80

50

24.00

I 38.52 28.94 6.14

60 I 47.92 36.28 8.83

'15 I 63 08 48.27 13.80

50

26.00

I 41.37 3l .57 6.14

60 I 39.58 8.83

75 I 67.36 52.6s 13.80

50

28.00

I 44.23 34.20 6.14

60 I s4.78 42 88 8.83

75 I 7l .65 57 .04 13.80

50

30.00

I 47.09 36.83 6.14

60 I 58.21 46. l8 8.83

I 7 s.94 61.43 13.80

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

SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORT}I -EAST NATURAL GAS
GRID PROJECT.

75

51.35

75

7.7
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ANNEX -t : Caculation of Net safe bearing capacity ( Shear Criteria)

Depth of foundn , Df = 2.5 m

Width(B)M= 2 Length L = )

Angle ofshearing resistance for local failure : @ ,.,= ran-t213 tan7

Bearing capacity factor

Shape, Depth and inclination factor

Shape factor Depth factor
ln clinatio n

factor
Water table corection

factor

Sc 1.3 dc= 1.27 ic= 1

0.5Sq= 1' dq= 1 tq= 1

Sv= 0.8 dv= 1 1

Ultimate bearing capacity (qd) (Local shear Condition)

qt={2l3cNcscdcic } + {y D(Nq-1)sqdqiq } + {05yBNy sydyiyW'}

qd= {0.67x

+ { 1.85

+{ 0.5x

4.5 x 6.49 x

1 .57

x

1a

-1) x

0.45

x 1.27 x

1.2 x 1

x 0.8 x

1i

3

1)
X

x

1.85

2.5 x(
x 2

x

I x 0.5 )

qd= 32.37 .+ 3.1635 +

Net Safe bearing capacity, Qns

F= factor ol safety = 3.0

q ns I I .96 N4etric tonne/sqm

Qn. = '1 17.2 KN/sqm

0.333

qd /F = 35.87 Metric tonne/sqm /

35.87 Metric tonne/sqm

Soil parameter

Cohesion, C= 0.45 kg/scm=

Saturated density , y (Metric ton/m3) =
4.5 Usqm Submerged density , y (Metric ton/m3) =

1.85

1.85

Anglc ofintcrnal

friction,O(dcs)= 8 , shear condition Local

NVa I NC Nq

0.45Am 6.49 1 .57
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An n exu re- ll

settlement Analysis as per lS 8003-1976

To(irl scttlenrcnt . St Si+ Sc

St- Totol settlement, Si= tmmediote (elostic) settlcment, Sc = Primory consolidotion settlement

Sr pli tl 1r t I I'.s Sc = Socd = (Ht/ 1+eo) Cc log10 (po + Ap)/ po

p = Load intensity, B = Width offoundation, U= Poissons ratio

I . tnfluence factor, Es = Modulus of elasticity of soil

Ht = Thickness of soil layer, eo : lnitial void ratio at mid heaght of of layer

cc = compression lndex, Po = lnitial effective pressure at mid heiSht of layer

Ap = Average pressure increment due to foundation loading

1. Settlcmcnt of clay strata

A. Calculation of lmmediate settlement ( Si)

Dcpth of foundation Df (M) -
LENGTH ( L) in m 2

BREATH(B)rnm )
Lls= 'I

lN F LU NCE FACTOR (li)= 1 12

Load intensity (t/m^2)= 12.53

E (t/m^2)- 1320

I 0.5

Settlement (m), Si 0.01607 5

Settle ment (mm), 5i - 16.0 74 5 5

B.Calculation of Prrmary consolidation settlement= 5c

Cc- 0.17

o.84

H (m)= 5

field density (t/m"3)= 1.9

P 10.4 5

AP - (at H/2 m depth) 2 494815

Settlement Sc (m)= 0.04295

Scttlement Sc (mm)= 42 .953

Iotal settlement Sc = A+B =

Correction factors

59.O21

LIB- 1.o0

D \(1. B )
1.50 !(LB)/ I) 0.67

Depth correction factor from
FiB 12 of lS-8009 Pt1. C.F=

RiBidity factor ( for raft

fou ndat ion ) cl 9.5.2 0.800
tr- ( Porc pressure correction

factor, C19.2.3 of lS 8009, Pt1) 08

Total Corrected settlement , 5c 38.36759 mm <40MM Safe
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Ref:Appendix-C (cl 6.5.2)of IS 291 I (Part l/Sec. 2) 2010

Stifftress factor R=

E : Modulus of Elasticity of pile material= 5000{tk

E : 25x106 KN/m2 for concrete for q* = 25 tr r--:
I : Moment of Inortia =

B:D=diarneterofpile
Deflection of pile

'fiD4 
/64

12El
H: lareral load in KN
y : deflection of pile head in mm

e = cantilwer length above grormd/ bed

E: Modulus of elasticity in KN/#
I : Moment of Inertia in ma

21: Depth of point of fixity in m

CalculationDetails (Clay)

,fi,_
*J *t
s [Ei
r/ r,

for clay soil

for sandy soil

fck=

E=

25 N/mm2
25000000 KN/m2

1 Pile dia

2 Pile Length

Pile Length

3 ( soft soil)

B=D(ml

L(mI
0.50

10.00

2.71

o.00
4.22

L1(m)

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

7 l= Moment of inertia
8 E = Modulus of elasticity

9R
10 LVR
11 2R

12 3.5R

13 LflR

L4 Lf

15 e (m) eccentricity
16 (Length of fixity)
17 y=( Permissible deflection mm)
18 H = lat€rd load capaclty

0.00

19400.00 KN/m3
7760.N

O.q) m4
25000000 KN/m2

for Cohesive soil
( medium stiff)

L=12 > 2R

2.00

4.22

0.00

5.58

s.00

51.35 f,N = 6.14 Tofl

v: rI(e+ Zf)x1ooD
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Ref: Appendix{ (cl 6.5.2)of IS 29ll (Pafl l/Sec.2)-2010

Stiftess faeor R = t [= for elay soil
{ r(E

r = s let for sandy soil

{'r'"
E = Modulus of Elasticity of pile maeriaF 5000{f.&

E : 25x106 KN/m2 for concrete for q* : 25 yrrr-z

I: Momeat of Inertia : 'fiD4 rc4

B= D = diamet€r of pile
Deflection ofpile

r II(e+ Zf)x1ooD

12 EI

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

e = camilever length Sove grouod/ bed

E= Modulus of elasticity in KN/m2

I : Moment of Inertia in ma

Zr: Depth of point of fixity in m

CalculationDetalls (Clay)

25 N/mm2
2s00o000 KN/m2

0.60

10.00

0.00

19400.00 KN/m3
il66.67

o.m m4
25000000 KN/m2

2.53

0.00

5.05

2.00

5.05

0.00

6.68

6.00

8t.t5 f]{ =

5.18

for Cohesive soil
( medium stiff1

L=12 > 2R

fck
E

1 Pile dia

2 Pile Lergth

Pile Length

3 ( soft soil)

B=D(m)

L(m)

L1(m)

5 k1= Modulus r

6 K = k1x0.3/(1.5 xB)

7 t= Moment of inertia

8 E = Modulus of elasticity

9R
10 L1lR

11 2R

12 3.5R

L3 LtlR
t4 Ll
15 e (m) eccentricity

16 (Leneth of fixity)
17 y=( Permissible deflection mm)
18 H = lfteral load c.paclty 8.83 Ton
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Ref : Appendix-C (cl 6.5.2) of IS 291 I (Part l/Sec. 2) - 2010

Stiffiiessfactor R= t[4
{ x(E

r= s \er
rl'rh

E: Modulus of Elasticity of pile material: 5000{ik

E = 25x106 KN/m2 for concrete for fu :25 Nlmmz

I: Mornent of,Instia = 'tED4 l&
B= D = dianeter of pile
Deiflocdo'fi df pfle

y- t_t(el:z_0ltq_q?

]^2El

H= lateral load in KN
y : deflection of pile hcad in 'rm
e - cantilever length above ground/ bed

E: Modulus of elasticity in KN/m2

I : Moment of Inertia in ma

Z1: Depth of point of fixity in m

CalculationDetails (Clay)

for clay soil

for sandy soil

Pile Length

3 ( soft soil) L1(m)

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

7 I: Moment of ineftia
8 E = Modulus of elasticity

9R
10 r1lR
11 2R

12 3.5R

13 LflR

14 Lf

15 e (m) eccentricity
15 (lensth of fixity)
17 y=( Permisslble deflection mm)
18 H = lateral load capaclty

25 N/mm2
25000000 KN/m2

0.75

10.00

0.00

19400.00 KN/m3
5173.33

o.o2 m4
2s000000 XN/m2

3.16

0.00

6.37

2.00

6.32

0.00

6.58

7.50

13t.04 f,N =

for Cohesive soil
( medimr stiff)

L=12 > 2R

fck=

E=

1 Pile dia

2 Pile Lefigth

B=D(m)

r(m)

13.80 Ton
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Name of fest: Chemical Analysis Of Water Sample

Source: Ground water

SI, \O t)t.. tAI Ls OF l'l,lsTS RI.]SUI-'t OBTAINED

('hloridcs (as ( l) 2i2 rns/lit

Su lphatcs (as SO r ) l8lrng/litl

l,ll

I)Ii'tAtt,s ol'l'ESTS

Su lpllltc e()rtcttt

Ch lolide content

( llhonalc

(r. (r

Name of Test: Chemical Analysis Of Soil Sample

Depth of sample: 1.0m from exlsting ground level

SI, NO,

l

Organic matter
.l

RESUI,T OBTAINED
('7" by Weight)

0. t7

0.l,l

I)racticllh Nil

['racticalli'Nil

(]III.]IVIICAI, ,\N.\I,\'SIS O}- SOII, & WATER
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I.ABORr\TORY C.B.R. TEST DATA SHEET (.\s per IS : 2720 part XVI)
Tcst couditirrn: Sorrkcd

\irnrrc ol sirnplcr ( r)rlrPilctc(l itt i lalct s u irll 5l hl()u's ol l.6 kg rillnllrcr
hu\inl I I t:nr drop irt ON4(. ltrd l(x)'n Proclor l)ensiry' {apPrtrr I

Sizcot\4outd. I5cnr dil I 12.7-i crn hrighr Sarnple 'l'aken =(rkg
l)(nctlation [)!1, I'ror ing Ring trsed: 100(lkg

Pcnclrutrrr

n I rlrn )

TtlsIIO\l)(k,{) ('olr cctcd
load ( kg)

Stuntlarrl

l-oarl lk_s)
stirrrtlar,l

Ioarl (o"l
r.Bl{I\ rrr inu ring

R carlin s
l,rrrrl

0 () ()

5.1

05 l() IN

lr) .t7 tl
t5 -le )l
lr) i7 (, 1

6l 1t 7 -1.5 I .17 t) ).4
1.0 1) xl
ji i{0 90

I0 sl 9l
l5 S6

5 () ss t 0.l.l 105 s 5.0

7i ,t5 t{)7

It) 0 96 I ()S

[5 91 l()e

CBR TEST RESULT CURVE
110

100

Eu,
ir
?n
<30
9za

1o

01234 5 6 i/ 8 9 10 11 r2 13 14

PENETRATIoN li,l mm
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Bil NO. Dcpth(m) C

l . r)0

6 50

1

19

1

( ()NSOt.II)Al l.ll) I'Nl)RAINI.ll) l'l,ls'f RllsllLl'

0.10

1.00 0.l.j

0.7 tt

o

8
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Btl -19
Deplri =1.00M
Cohesron (C) : 0.40k9/sq.cm
Angle or sheaing reslstance (eD= 7"

BH =19
DePth . 2.00M

Cohesron {C)= 0.33 kg/3q.cm
Angle ol sheaflng rcsrstance (o)= 8d

No.mal slftrss(kq/sq cm)

BH -19

Deplh . 6.50r,
Cohesron (C)= 0.78 kg/sq.c!rr
Angle oI sheanng .esislance (al: 7'

E

IN
o.ma srross(kg/sq cnr)

IN;J;;;'ks6;,1
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