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Subsoil Investigation for a G+3 storied building for National Training Centre
at Rajarhat (Near Rammandir) Kolkata,West Bengal

1. INTRODUCTION

It hos been proposed to construct o structure for o G+3 storied building for Noiionol

Troining Centre ot Rojorhot (Neor Rommondir), Kolkoto,Wesi Bengol.The job of

subsoil explorotion for the proposed building wos entrusled to M/S C&C Consulting

Firm 64A, Hindusthon Pork Kolkoto -700029. They opprooched the Deportment of

Civi l Engineering, Jodovpur University, lor recommendotion for foundoiion design of

the proposed building structure. Soil exploroflpn wos corried out of ihe site to

deiermine ihe subsoil condit ion ond to oscertoin'the foundotion lypes suitoble for

the proposed struc'ture. Totol Five nos. of borehole, with moximum deplh of

explorotion of 35.OOm were sunk, ol different locotions (shown in Fig.1 in Annexure).

The fieldwork for ihe soil explorotion, includingf oll field tests ond undisturbed

sompling, wosdone by M/S C&C Consult ing Firm 644, Hindusthon Pork Kolkoto -

700029,West Bengol Indio , in lhe month of Februory. 20,l8. The undisturbed somples

ond disturbed somples were iested in the Soil  Mechonics loborotory of Civi l

Engineering Deportment, JodovpurUniversity. This report deols with the f indings of

f ield ond loborotory tests ond mokes recommendotions for ihe foundotions of lhe

orooosed shed slructure

2. FIETD EXPLORATION

2.1 BORING

The boring wos done ot the site using 150mm diometer ouger ond shel i  .equipment 
by o

monuolly operoted winch. To prevent possible coving in of the sides of the boreholes,
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Subsoil Investigation for a G+3 storied building for National Training Centre
at Rajarhat (Near Rammandir) Kolkata,West Bengal

f lush jointed cosing pipes were used os boring progressed. Circulot ion of benionite sluny

wos resorted to whenever necessory 1o stobi l ize the sides of the boreholes.

2.2 SAMPTING

Undisturbed somples were col lected of suitoble intervols of depth from the bore holes by

driving two - t ier thin wolled open drive somplers of 
' lOOmm 

diomeier. The oreo rol io of the

tubes wos kepi obout 15%, of ler withdrowol, the lower iube wos reloined, covered with

on impervious disc ond seoled with wox ottoth ends before tronsportot ion to the

loborotory. ln oddit ion, disturbed somples were token ot sui loble intervols of depth ond ot

chonges of stroio in order to physicol exominotion of ihe noture of ol l  the representotive

stroto. These were col lected from .the ouger ond the bonel of the spl i t  spoon sompler ofter

the stondord penetrot ion tests. The depth wise locoi ions of the entire undisturbed,

disturbed ond stondord penetrot ion test somples hove been given in the bore log dolo

sheets, enclosed wifh this report.

2.3 IN-SITU TEST

o) Stondotd Penehofion Test :-

Stondord penetrot ion tests were conducted wilhin the bore holes of sui loble intervols of

deplh ot levels os shown in the bore log doto sheets. The tests were done with the

stondord spl i t  spoon sompler os per lS: 2l3l lotest edit ion. The N - volues were obtoined

by counting the number of blows required to drive the spl i t  spoon sompler from l5 cm to

45 cm.

t '

I
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SubsoilInvestigation for a G+3 storied building for National Training Centre
at Raiarhat (Near Rammandir) Kolkata,West Bengal

3. LABORATORY TESTS

The soi l  somples from the lOcm diometer sompling tubes were extrocted in the loborolory

by pushing out the soi l  core with the help of o jock ond o frome. The core wos iocked out

in o direct ion thot corresponded to the soi l  movement within the tube during sompling'

The fol lowing tests were done on representct ive somples of the cohesive stroto.

o) Noturol Woter Content."]

b) Atlerberg Limits

c) Bulk DensitY

d) SPecific Grovity

e) Groin Size Distr ibui ion I

f)  Undroined Trioxiol Test

g) Consolidol ion Test

The loborotoytests were run to oscertoin the overoge

soil  strcto ond lo obtoin ihe necessory doto required

the foundotion. These ore detoi led below. A summory

the enclosed loboroiory sheet.

engineering propert ies of lhe sub-

fo' deler.ninotion of port iculors of

of ol l  tesl results hos been given in

3.1 Noturol moisiure contenf & Atterberq limits

Noturol moisture content of cloyey silt / si l ly sond / sond somples hove been determlned

by oven drying method ond olso l iquid l imit ond plostic l imit of cloyey'si l t  somples were

PAGE 3



' t

REPOR,T SHEET
C&C@NSULNNGFIRT

Subso i | |nves t iga t ion foraG+3stor iedbu i |d ing forNat iona |Tra in ingCent re' 
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de ie rmined(o ) loc loss i f y iheso i Iby the ISc loss i f i co t ionsys temond{b) toqUo l i to i i ve ly

ossess their consisiency ond compressibi l i ty '

3.2 Bulk densilv & Dry densilv

Thesewerede te rminedbymeosur ing thewe igh tsondd imens ionso f t rFox io lsheorond

Uncont inedcompress |Ves t reng lh . |es tsomplesbefore tes t ingondof te rovendry ing .The

bulk density & dry density volues of the somples hove been given in the enclosed

loborotorY sneel.

3.3 Groin size onqlvsis

Thegro ins ized is t r ibu t ionso fsomerepresen to t i vesompleswerede te rmined f rom

hydrometerond/ors ieveono lys is .Theresu l tsoreP lo t tedondshownin th is repor t .

3.4 Tri-oxiol sheor test (UU)

For tr ioxiol sheor ond unconfined compressive strength lests, three no. 38 mm diometei 76

mm|ongSpec |menswereob io inedby jock ingou t iheso i | co re ,eoch in too th in -Wol led

bross tube ,hov ing thewo| | th i cknesso |1132 ' ' 'The ins ideo f the tubeswoscoo tedwi tho ,

thin loYer of si l icon oi l .

Thesewererunon tnec loyeys i l t somp|es tode te rmine the i rsheors t reng ihs .Thece | l

pressures employed were 0.5, l  '0 ond I 5 kg/sq'cm' The somples were tested under quick

condit ion of o rote of 1.25 mm/min ond were rooded up to moximum 20% oxiol stroin.

i '
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Subsoil Investigation for a G+3 storied building for National Training Centre
at Rajarhat (Near Rammandir) Kolkata,West Bengal

3.5 Can:alidstienled

To obtoin specimens for consol idotion test, the odometer r ing wos ploced on the tr immed

horizontol foces of the soi l  within the l0 cm diometer sompling . iube ond the soi l  oround

the cutt ing edge wos groducl ly removed with o spotulo os the r ing wos gently pushed

into the soi l .  The r ing with the soi l  wos then removed by cutt ing ocross ihe soi l  core with

the help of o oiono wire sow.

3.6 Specific Grovifv

The Specif ic Grovi iy o.f  the soi l  somples wos delermined by odopting stondord procedure.

The soi l  somple wos dried in oven dried for 24 hours ond pulverized. The somple wos then

poured inlo o specif ic grovi ly botl le ond topped up with disl i l led woter. The specif ic

grovity bott le wos st irred ond heoted to el iminote oir bubbles. The weight of the

specif icgrovi iy bo11le wos recorded olong wiih the temperoture of the somple.

4. SOtt PROFItE

The soi l  prof i le os reveqled by borings is shown in Fig 2 in Annexure. The depth wise

voriot ion of N volues olong the borehoies is shown clongside the soi l  prof i le. The overoge

subsoil  strot i f icot ion hos been considered for ihe design. The soi l  sirot i f icot ion moy, in

generol,  hos been summorized os shown in Toble I .

Consolidotion iests were run in f looting

consolidotion fromes under stondord lood

aninn r rn tr-,  I  A Vn /<r-,  /-rn in .ranar.r l  Tha
9 v , ,  r v  v v  , v  u  ^ v /  J Y . v l

report.

r ing iype odometers, in single & four unit

increment.rotio storting from 0.25 kg/sq.cm ond

pressure vs void rotio curves' ore given in this
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Subsoil' *?T'3:,':?l jiifijlilHfi:xl#j'fl :i-:?: ilil'.",T:];u1ni 
no c'nt"

Toble 1:AverogeSubsoil Profile:

B'cr",iri-l steyity .|oy /s'ey silty cloy with konkors

ond orgonic moteriols

V-.ry sott to sott oort grey silty cloy wilh

orgonic moteriols ond decompot"! t tood

Stiff light bluish grey silty cloy wiih konkors

Stiff io very stiff light yellowish grey cloyey sili

M-edium to uery dense brownish grey si l ty f ine

sond with mico

Hord ghl bro*nBll  grey cloyey sirt  /  si l ty cloy

with troces of sond ond occosionol presence

of konkors ond brown sPots

The ground woter toble

lluctuote due to seosonol

purpose.

wos observed

voriot ion ond

ot l  .60m EGL. However,

i t  hos been considered to

the woier toble moy

exist ot EGL for design

5.0

5.',|

SOIL PROPERTIES

Asummoryof thes l ro tumwisevor io t ionofN-vo luesthroughout the 's i te isg iven in

Annexure.
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t'nt'"

cloy /grey silty cloy with konkors ond orgontc

orgonic moteriols ond decomPosed

I

(ot pressure ronge O'50-1 'Okg/cmz)

konkors(1 2.50-1 6'50m below GL)'

studY of these

summorized os

5. 2 Loboroiolv Tesl Doto

A summorY of oll loborotory

test resulls, the engineering

iollows.

ToP Soil : Brownish grey sjlty

moteriols (0.00-1 5Om below G'L)

Sfotum l:

iest resulis is given in Annexure' From o

properties of different stroto con be

Very soft to soft dork grey silly cloy w{lh

wood.(l .50-12.50m below G L)

Bulk densitY '.1'67 l lm3

Noturol moisture Conleni " 
42%

Lt :60%

Pl 27%

Cu' .  1 .2011m2

m" :0.0067 m2llon

Skotum ll:

Stiff light bluish grey silly cloy with

Bulk densitY : 1'90 t/m3

Noturol moisture Conient :31 %

C u l

fflv

LL:58%

PL 23%

6.00 t/m2

: O.OO25 m2iion ( ot pressure ronge 0'50-1'Okg/cm2)
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at Rajarhat (Near Rammandir) Kolkata,West Bengal

Slrotum lll :

Stiff to very stlff lighi yellowish grey cloyey silt (15.50-20'50m below GL).

Bulk density :  
,1.95 

l /m3

Noturol moisture Content : 30 %

LL:45%

PL:24%

C, : 8.50 t/mz

m" : 0.OO2l m2lton ( ot pressure ronge O.Sb-l .Okg/cm2)

Strolum lV: Medium to very dense

(20.50- 28.00m below GL)

Bulk density : 1.95 t/m3

@"344

Sfrolum V:

Hord l ight brownish grey

presence of konkors ond

Bulk denslty :  1 .92 t lm3

Noturol moisture ConIenI : 28 %

LL 46%

PL:24%

. Cu'. 12.00 I lmz

mu : 0.00]2 m2lion

6. FOUNDATION STUDY

6.1 Generol Consideroiions

Foundotion of o structure is to be designed from considerotions of superstpclure

looding os well os subsoil condit ion of the site. Suitoble foundotions for o structure

should sotisfy the following bosic design criterio:

brownish gr6:y silty fine sond with mico

I

cloyey silt / silly cloy with

brown spots. (28.00-35.00m

iroces of sond

below G.L)

ond occosionol

( ot pressure ronge 0.50-l.0kg/cmz)

PAGE B
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llLt" Investisation ror a G+3 storied i:ig:P':?: U*1."'T:;;:i''g 
centre

o) There musl be odequote focior of sofely of ihe foundoiions ogoinsi ony possible

beoring coPocitY f oi lure ond

b) The seti lement of the foundoiions must be within permissible l imils '

6.2. DeeP Foundotlon:

From the consideroi ions oi superstruciure looding ond subsoil  condit ion' deep foundotion

1n ihe form of Rcc bored cost- in-situ pi les hos been studied.Pi le toe moy be kept at 22'00

below ihe EGL' Cut-off level moy be considered'ot 2 OOm below the EGL'

The ult imote lood corrying copocity (au) of o pi le foundotion hos been estimoted using

the expression os given below (os per lS :291 1) :

eu  =  Ap (O.5xDxyx11y +  PdxNQ)  +  f  oC 45+ KPdi  ton6 As t

where ,

Ap = Cross-sectionol oreo of pi le ioe' D = Pi le slem diometer'

y = Effect ive unit weight of soi l  ot pl le toe'

Pd = Effective overburden pressure ot pile loe'

NY & Nq = Beoring copocity fociors depending upon the ongle of internol fr ict ion (O) of

soi l  oi  Pi le ioe,

I = Summotion tor n loyers in which pi le is instol led'

o = Reduction foctor '  C = Averoge cohesion of soi l '

As = Surfoce oreo of pi le stem, K = Coeff icient of eorih pressure = 1 5'

Pdi = Effective overburden pressure for the ith loyer;

6=Ang leo fwo l l f r i c t i onbe tweenp i leondso l l i ndegrees(moybe tokbnequo | toO)ond

L
I
l

Asi =. Surfoce oreo of pile stem in the iih loyer'

PAGE 9
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Volueso fso febeor lngcopoc i t yo fRCCBoredCos t ins i tup i lew i fh i ip res t inga l22 .Om

from EGL ond2'00 culoff from EGL(shofi  length 2Om) for dif ferent diometers hove been

estimoted ond ore given in the toble -2'

TABLE-2

For pile shoft lensth 20 oOm tlT t'.t-:]t]"::'at 2"00m below EGL

(Grode of Concrete = M2O

DMCmethodshou|dbeodopted forcons t ruc t ionofp i les .Dur ingcons l ruc i ionboreno|es

shou|dbec |eonedof te r lower ing lhere in fo rcementcog ing ,o therw ise there isochonce

o f reduc t iono fcopoc i t yo f thep i le .Theobove tobu lo iedp i lecopoc i t |esshou ldbe

checkedo l ihes i iebyconduc t ing in i t i o londrou t ine |ood tes tsonp i lesoccord ing io |S :

2911(Por t - l v ) .M in imumpi lespoc ingshou ldbekep lequo l to3 t imes thed iome ' te ro fp i le .

Pj le Dio., mI!
SuggPsted Sofe lood

corrying coPocllY
ln ComPression, MT (FS =

Suggested Sof e lood
conying coPocitY

In Tension, MT (FS = 3

Suggesied CoPocitY -
ogoinst Loierol Lood, Ml

Depth of f ixi tY (m)
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Subsoi lInvestigation for a G+3 storied building for National Training Centre
at Rajarhat (Near Rammandir) Kolkata,West Bengal

1.0

2.0

7.0 RECOMMENDATIONS:

It hos been proposed lo construcl o (G+3) storied bui lding for Notionol Troining Centre ot

the site ol Rojorhot, Kolkoto. A detoi led soi l  investigotion progromme wos undertoken to

ossess the subsoil  strot i f icot ion / properl ies ond to.suggest suitoble foundotion systems for

the proposed structure. Bosed on f ield ond loborotory tests ond onolysis of the results the
.:r'

fol lowing recommendotions hove been mode.

R.C.C. Cost- in- si tu bored pi les of shofi  length 2O.OOm with l ip rest ing oI 22.0m

below G.L. ond cut off  ot l .50m below EGL hos been suggesled.

The copocity of such pi les of dif ferent diome/er hos been given in toble-2. There

should be odequote provision for Lood tesl of pi les occording to lS 29l l  -  Port lV

(lotest edit ion). The minimum spocing of pi les should be kept equol to 3t imes the

pi le diometer.

ForC&CConsul t ingFirm

Professor of Civil Engineering
DEPARTMENT OF CIVIL ENGINEERING,
JADAVPUR UNIVERSITY
KOLKATA.ZOOO32

Dr. K. B' Sahu
Pr clesEor ol Cil i l  Engineetitrl:

iadovPur UniversitY
t{olkoto-700032

(Dr.  R. B. Sahu)

t '
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SOIL PROFILE THROUGH SELECTED BORE HOLES

I
G,W.T

( 1.50m)

SITE :National Training Centre Rajarhat (Near Rammandir)
Kolkata,West Bengal

[]]-l top soit , Brownish grey silty clay /grey silty clay with kankars and organic materials

a
o

I

F

BH.I

ffi V".y *t to soft dark gey silty clay with organic materials and decomposed wood

%4 stittt dmaluish grey silty clay with kankars

E stiffto very stifflight yellowish grey clayey silt

l= l v"diu- to very dense brounish grey silty fine sand with mica

E ff-A Ught Urownish grey clayey silt / silty clay with traces of sand dnd occasional presence of kankars and brown spots



BORE HOLENO.

BORELOG DATA SHEET
: l(oNE)

LOCATION : National Training Centre Rajarhat fNear Rammandir)
Kolkata,West Bengal

DIA. OF BORE HOLE : 150 MM.

DEPTH OF BORE HOLE : 35.00 M.

FIELD TEST
(a) COMMENCED ON :08.02.2018
(b) COMPLETED ON : 10.02.2018
TYPE OF BORRING : WASH &AUGURBORING
LOCATION OF G.W.L. : 1.50m 

'"'

DESCRIPTION Thickness
(M)

Type
&

marked

Samples
Depth
(M)

I

I

1

I

2

l 0

t3

1 8

35

58

28

36

29

DS

DS

SPT

SPT

UDS

SPT

SPT

IJDS

SPT

SPT

SPT

IJDS

SPT

SPT

SPT

SPT 
,

SPT

SPT

SPT

UDS

SPT

SPT

SPT

SPT

0.50

1.00

1.50

3.00

4.50

6.00

1.50

9.00

10.50

12.00

13.50

15.00

16.50

18.00

19.50

22.50

24.00

25.50

27.00

28.50

30.00
31.50

33.00

35.00

Top Soil : Brownish grey

Very soft to soft da* gley silty clay with

organic materials and decomposed wood

Stifflight bluish grey silty clay

with kankars

Stiffto yary stifflight yellowish
grey clayey silt

Medium to very dense brownish grey

silty frne sand with mica

Hard light brownish grey clayey silt / silty

clay with traces of sand and occasional

presence of kankars and brotvn spots



BORELOG DATA SHEET
BORE HOLENO. :2(ONE)

LOCATION : National Training Centre Rajarhat (Near Rammaadir)
Kolkata,West Bengal

DIA. OF BORE HOLE : 150 MM.

DEPTH OF BORE HOLE : 35.00 M.

FIELD TE,ST
(a) COMMENCED ON : 10.02.2018
(b) COMPLETED ON :12.02.2018
TYPE OF BORRING : WASH & AUGURBORING
LOCATION OF G.W.L. : 1.50m

Samples
Depth
(M)

Type
&

marked
Thickness

(M)
DESCRIPTION

DS

DS

SPT

SPT

SPT

UDS
SPT

SPT

SPT

SPT

UDS

SPT

UDS

SPT,

SPT

SPT

SPT

SPT

SPT

SPT

UDS

SPT

SPT

0.50

1.00

1.50

3.00

4.50

6.00
't.50

9.00

10.50

12.00

13.50

15.00

16.50

18.00

19.50

22.50

24.00

25.50

27.00

28.50

30.00
31.50

33.00

35.00

28

38

49

35

28

30

36

Very soft to soft dark grey silty clay with

organic rnaterials and decomposed wood

Stiff light bluish grey silty clay

with kankars

Stiffto very stifflight Yellowish
grcy clayey silt

Medium to very dense brownish grey

silty fine sand with mica

Hard light brownish gey ctayey silt / silty

clay with traces ofsand and occasional

presence of kankars and brown spots



BORELOG DATA SHEET
BORE HOLENO. :3(THREE)

LOCATION : National Training Cenhe Rajarhat fNear Rammandir)
Kolkata,West Bengal

DIA. OF BORE HOLE : 150 MM.

DEPTH OF BORE HOLE : 35.00 M.

FIELD TEST
(a) COMMENCED ON : 12.02.2018
(b) COMPTETED ON :13.02.2018
TYPE OF BORRING : WASH & AUGUR BORING
LOCATION OF G.W.L. : 1.60m i"

DESCRIPTION Thickness
(M)

Type
&

marked

Samples
Depth
(M)

29

38

46

53

59

63

28

24

' D S

DS

SPT

UDS

SPT

lJDS

SPT

SPT

SPT

SPT

IJDS

SPT

SPT

UDS

SPT

SPT

SPT

SPT

- SPT

SPT

SPT

SPT

SPT

UDS

SPT

0.50

1.00

1.50

3.00

4.50

6.00

1.50

9.00

10.50

12.00

13.50

15.00

16.50

r8.00

19.50

21.00

22.50

24.00

25.50

27.00

28.50
30.00

31.50

33.00
35.00

clay with kankars and organicmaterials

10.50Very soft to soft dark gley silty clay with

organic materials and decomposed wood

Stiff light bluish grey silty clay

with kanka6

Stiff to Yery stiff light yellowish
grey clayey silt

Medium to very dense brownish grey

silty fine sand with mica

Hard light brownish grey clayey silt / silty

clay with haces of sand and occasional

presence ofkankars and brown spots



BORELOG DATA SHEET

BORE HOLENO. : 4(FOUR)

LOCATIoN:Nat iona lT ra in ingCent reRa ja rha t (NearRammand i r )
Kolkata,West Bengal

DIA. OF BORE HOLE : 150 MM.

DEPTH OF BORE HOLE : 35.00 M.

FIE,LD TEST
(a) COMMENCED ON :14.02.2018

O) COMPLETED ON :15.02.2018

TYPE OF BORRING : WASH & AUGU}R BORING

LOCATION OF G.W.L. : Not found

Samples
Depth
(M)

Type
&

marked
Thickness

(M)
DESCzuPTION

0.50

1.00

2.50

4.00

7.00

8.50

10.00

I1 .50

13.50

14.50

16.00

17.50

19.00

20.50

22.00

23.50

25.00

26.50

28.00

29.50

31.00

32.50

34.60

DS

SPT

UDS

SPT

SPT

UDS
SPT

UDS

SPT
SPT

SPT

SPT

IJDS

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

2

I

2

3

3

1 1

t2

1 6

l 8

36

42

48

6 l

24

28

32

27

Top Soil : Brownish greY siltY

Very soft to soft dark grey silty clay with

organic materials and decomposed wood

Stiff light bluish grey siltY claY

with kankars

Stiffto very stiff light Yellowish
$ey clayey silt

Medium to very dense brownish greY

silty fine sand with mica

Hard light brownish grey clayey silt / silty

claywilh traces ofsand and occasionaL

presence of kankars and brown spots



LOCATION : National Training Centre Rajarhat (Near Rammandir)
Kolkata,West Bengal

DIA. OF BORE HOLE : 150 MM.

DEPTH OF BORE HOLE : 35.00 M.

FIELD TEST
(a) COMMENCED ON i 15.02.2018

O) COMPLETED ON :17.02.2018
TYPE OF BORRING : WASH & AUGUR BORING
LOCATION OF G.W.L. : 1.60m 

':r|

BORE HOLE NO.

BORELOG DATA SHEET

:s(FIVE)

DESCRIPTION Thickness
(M)

Type
&

marked

Samples
Depth
(M)

Top Soil : Brownish grey silty clay /grey
;ilty clay with kantars and organicmaterials

l 3

4 l

46

50

43

50

40

35

30

28

0.50

1.00

2.00

3.50

5.00

6.50

8.00

9.50

I1.00

12.50

14.00

15.50

17.00

18.50

20.00

2t .50

23.00

24.50

26.00

27.50

29.00
30.50

32.00

35.00

DS

SPT

UDS

SPT

IJDS

SPT
UDS

SPT

UDS
SPT

UDS

SPT

SPT

UDS

SPT

SPT .

SPT'

SPT

SPT

SPT

SPT

SPT

SPT

SPT
SPT

Very soft to soft dark grey silty clay with

organic materials and decomposed wood

Stiff light bluish grey silty clay

with kankars

Stiff io very stiff light yellowish
grey clayey silt

Medium to very dense brownish grey

silty fine sand with mica

Hard light brownish grey clayey silt / silty

clay with traces of sand and occasional

presence of kankars arld brown spots
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SAMPLE CALCULATION OF PILE CAPACITY
: Rdjdt hdt NTC

N.r = (Hq-'l) xton(l.5x deg)

- Qui
- Qun
- Qur"

l .0O x
O./4 x
O.52 x

l .2O x
6.00 x
8.5O x

3 - l 4 l  x D x  1 0 . 5 O
3.141 xDx 4.OO
3.141 xDx 4.0O

Por Coleulolion

Tolol Ullimole Skin Resislonce

O-9OO x 4.@O ) +( 0.950 x 4.ooo
+{ O.95O x O.75O

Pai ri,) ={ O./5O x 2.OOO )+( 0.670 x lO-50 } +( )
, -

Qdr =  A p ( O . 5 D r  \ + P D N q )
= 

+'  {(  0.50o xDx o.es x 27s3a )+(1s.500 x D x o.8oo r  ?4.000 )}
=( 10.2652 D3+ 233.616 D3 )

= 243.aal p3 + O-0OO A2 + X7.O7
= n7.o7l D

*.,.. lon=*l ,

Depth 2.0O m lo 12.50 m
Deplh I 2-5Om lo I 6.5Om
Depth l6.5om lo 20.50 m

Depth  20 .50  m to  22 .50  m - ' . , tu iu  =  l .2O x  16 .65  x  0 .601 x  3 .141 XDx '1 .50  =  s6-554 D

= V)7 .47

39.577 D
55.,{07 D

For Non - Cohesive Soil
I  K x  P -  x  l o n S  x n  r x D x h

tan 6 = lon(o-3o)

Ullimqfe Skin Resisfonce
=  (  d  x c x A )  +  I K i i ' P *  x  f o n 6  x r x D x h

d  x c x  4  )  =  (  d  x c x 2 r x D  x  h

END BEARING

For Non Cohesive soil

Ullimoie lood corrying copcily in Compression
LJliimole lood corrying copciiy in Tension

For uniform diometer stroighl shoft RCC bored Pile when ioe ot 22.0Om below EGL .

ond cut off ot 2.00 m below EGL
500 600 75{)

Sofe lood corrying copocily in Compression { MT }
( Using Focior of Sofety = 2.50 ) 54 71 r03

Sofe lood corrying copocity in Tension { MT )
{ using Fdctor o{ Sofety = 3 }

? ( 41 52

16.65


