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I,O ABSTRACT

we (Geo Engineering Scniccs, vadodara) bave cdied our the Ceolehnical Inlesrigation, wnich

coves lhe neld smplins dd lesls, nccessary laboElory lcsls Md finally flrallzing lhe sub soil

cbmcloistics Md behavior of rhe soil of the prcposed sile.

The objecdve of the eeotechnical inve$iedion vas to explorc the sub soil pronle up to prcdctemined

depth dd to work oul the design capacily of de soil benead aD reqliEd fonndarion deplh for the

propo sed Lype of found a tion.

Following pases rep6Dnh lhe colceprul investisation md analysF b6etl on the e€otechnical

invesrigation md sludy andpiesenring lhe sane as a delailed rcpon.

not be pmduced, in tull o. My p,n of ir, for any lesal nrfler *idrout the pedisson of h]jlatory.

The detailed scope ofwork w6 a per fte innrucdon ofEngineer io-charge. A coDplele gmt€chnical

investiealion woik was u.dedaken to oblanr lhe required subslrhcc infomation ro study the balue ,nd

behavior ofsoil, under thc applicrrlon of loarls of proposed sl|ctuo. Slct idlolmlion was obaioed

By natring borehole md collecringdnMbcd dd undisturbed soil snpl6.
Perfoming Eqnncd in sitD lests (SPT Test).

Conducline laboiabry tess lo classill, il md to dctemine the eneineering properties ol sil

AnmlysisMiadero derive theallovablc bedine capacily, taking inlo con si derarions the anticipared

selllcne.ts Md lhe pesenr soil conditions with tuture no$ibilirics. Dsed on such dalysA of lhe soil

propenies, the onclusions de hade egarding the pEcantions rnd polective nesures to be talen, if

This repod ha been pEpaEd aner a ca@lDl study of lhe field resting dd laboorory le$ Esutls

penaining to lhe $ope ofwork The eporl cove6 the slalic vcnicalbesmg capacity of lhe soil Any

tuture possibility rcsulli.g in rhe lareral in strbility or scoui.s ol sub soll UrFof is not coveEd ude(
lhis investiSalion. The rype md depth ol loundalion G EonDcnded. The analrsis dd rep.rr has b*n
pEpared sperour bcstcxpdience, knowledge and nrfomalior Drovided by lhe Chenl The Eporr shall

JOB NO,:G[s/sR^'/,\D-174:]6li/17 t3



2.0 SIIECONDITION: -

2,1 LOCATION: - fte Site is located al BlockNo.lO8, Katali, vadodara, Cnladt.
2.2 CROltl\'D WAIER TAILE: - ctuud Mler Ms no! obsered durins the soit explodtio. work.

2,3 SUB SOIL PROFILE: The field dala dd laborarory clasincadon reveals, in seneml rhe sllarun
omp'ie ulsoRro{iRC.dye).oiloitowpt!..ciry\i't file ridincd sMd uobledet.;oi
Gftinatio.. i.e. up to 5.00 n frcm EcL Detail srradncalion is described i. Lhe boE log.

1,0 NATURD OF INVESTICATIONT

3.1 BOnD EOLES: - Tbee boEholes weE conducled by nanul driltihg of 5 On betow erisdns
Crou.d Lelel. Borins wN cdied out in rccoidrnce virh tS: 1892 and the undisruded soil smples
qeF colle€ted in (hn vaued rube as per IS: 2132 - 1986 rvere s€led packed ed brough! to our

laboFtory at Vadodm for fitrther iDvesligation.

3.2 SAMPLING: - Duiing rhe advdcement oflhe borirs Disrulbed dd Undisrubed mples de
@llecled ar every l.5m intedal or ar lle chrdge of stEla whichever occun @lier Along wilh ihe

smplings, field Standard Penernlion Tesis rs condnctcd to con€tar€ the strala deBeness &

. 
stdhess. Detsil procedws m explaioed in AmexuE-t.

TABLE l: DDPOSITIONAL STATE OF SUB SOIL

Slale olco4olidrtion lo.

2 l0 l0 sriff
l l0 to 50 Very Srill

Had

LABORATORY TESTST -Following labontory

ed enBineding piopqties of undisturbed od

(A) Field Dry Densiry & Field Moislue ConGnr

(c) Panicie size disdburion

t€srs nee cd'ed out to detemine lhe physical

dislurbeJ soil smples, Detail procedures de

.11--

,A\
NN

HT.S,

JOB NO.;C[s/SRr,/AD r71rfi/rar3



5,0 DESICN: Calculalions for both Safe Be{ins Capacity (SBC) ed Safe Beding pessw (SBp)
ae cMied onl considering shed p dd @nsolidalron cha€cldistFs of the sub sftto.
valuesofSBC & SBP ee nenrioned beloq:

5.1

consrdeEtion ofshape facror md deprh factor

The nel b€tuine €lacity worked out using rhe folloqins e{uarion

Q=C\scd.n+q(Nrr)Sqdqic+0,sByNrs.drirw
urheR,C = Cohesrcr

SBC BASED ON SHEAR: -The uhinote nel bearins caiadiry is svolualed afr€r lating inro

of the foundalion in ac@rdece wilh IS: 6403-l9Bl

q = Overburden t@ssur€

D = Vidrh of de Footins

The loEl serrlement is compnted d sunnatron of immediate ed srconddy senbmenl

sr=si4sc
wherc, Si is In.edirte Scttl€nert

N",Nq,Nr

s.,sq,s.

dldq,4

n,ic,i"

w=
SATE BEARJNG PRESSURE:

\vheE,

.B

I=

Sc is S€cond,ry S€tlleneni

-(Is:8009Pd1)

Si=pB11-u')I
E

FoMddion Prcsure, kg/cd1

Modulu of Elasricity, kg/cnr

Sc = Ht Cc Logdpo + 6pl

HI

6p

= Tlickness of Soil Lryer, n

= Innial EEective Pressure

= Inclee in elf€clive pqsue

!v1

*:1E iif,s
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6.0 SUMNLaRY OF.ANAI,YSIS: - Basd on lhe field Md laboratory lest daE ollowable bedins
capacity is ,l€rived for open Fooline. The bearins capacity is derived bascd on drninun achieved

value f6h shed failw md seuledenl mlysis.

TADLE 2: NET SAFI BEARTNC CAPACITY

RCC ECr

EGL

7.0 RECOMMENDATTON:

7.1 The nel beeing capacity for isolaled fooring at a depth ot 2.om & 2.5n b€tow Existing cDund
Level sbaU b€ considered s 12.0T/n,& l5 OT/h, ew€covEry.

?.2 Sub soil is suilable for backtuing puQose with proper layer sise cohpactior.

GENERAL NOTE: .

l. FactorolSalety co.sidered is 2.5

2, Crcund wter w6 nol obseFed

3, Tte foudalFn sbau inno nea resr on Fiued up Soil oiBlack Cofton Soil.

4, Pernissible seulenqr of 40lm h onsideed for seulen€.I analysh.

5. The deeper lhe.ew foundation md the neder ro rhe exhling it is located, the srcaler theddage
is likely lo be. The miniduh horiantal spacihg between €xisting ed new footings shal be eqlal

to the width ofthe wrder one

6. The Epon presented is relreFntative of lhe boE localioDs &d dos ml !€lEenl enrire aeof

7, If in lhe ouM of cxcavrtion, if sub soil slrala difers ton th€ borclog n6la rhe su€ shau be

epoaed for ne*sstuy sreps

8, Foi Intedediale footing sirc the value ofSBC shall be inr€Oolated. No Extrapolalion is altowed.

The comhenrs given in rhr repor t lhe ooinon erptrssed ale

encounleEd during thc site work and bsed on the r$ulrs

e!1-- ;i:ll
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llbodtory. bay horev€., slccial conditioE

disclos.l by Ue inEligat@n dd which h,ve noL

vdialrd h sladncanon in ey of ihe foudation

site which h.ve noi be@

accohl ir the Elofi, Any

sdi€d thof! before

trce.irg senic6, Vrrlodan,
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8.0 ANNEXUREI-TDSTPROCEDUR.E

A,I SAMPLINC:

8,1.1 Disiurb.d sod samples: - Disturb€d smples wer collecled dui.g rhe borinc md also Eon lhe

splil spoon mpler The smples Ecore€d were losged, labeled md placed in Fotylhene hags

ed snr @ laboEtory foi Gsliog. Tbe smpls @llected ot evcry t 50n,le!th.
3.1.2 Undislurbed soil srmpl6: , Undisturbed soit smples werc coUsted in Tsdd dideler Shelby

tubes at every L5m de?dr at rhe sire location The smpler used for lhe smpting had snoolh

surhce md appbpiiate ma mtion and cuuing edge angle thereby minimizins distubmce ofsoil
dui.g sllins. The sam?ls seie sealed wilb w, tabeted md lrdsponed to our labomlory at

Vadodtra for Esdns. Smpler was coupled togdhei wift a smpler head to fom a smlljng
dsenbly. The sdpler head provide a non flexible comeclion beBeen th€ smpting tube ed the

drill ods Vent hol6 are provided in llte smpler head to allow escap€ of \aler frcn dE top of
smplei lnbe dring penetrarion. co.ting of oil is apllied on bodr sides 10 obtain ttre undisrurbed

sdpl€s in best posrble nmer. The sahpler w6 rben loweied nsi,l€ the borehole on a srins of

. dill rods dd wa driren lo pE-de remined lqel. Or conpterion of dnving the smrler m fisr
oraled wilbid rhe borehole to sheai the soil sdple at bonom dd ther pulled out The disluibed

hatod in tbe up!€r end of the tube, if my, is comptelely removed before apptying wd for

sealing.1!€ soilat the lower €nd ofthc lube is trinmed to abour lO to 15 nm After rrinning,
bo|n ods e sealed wilh sd rpplied in such a Nay rhar will prevent rhe sol Aon giving up tron
ils saple The pollthene bags cover bolb rhe ends ]11e identificario. n&k m then made on

8.1,3 Slanda.d Penetrltiotr Tesls: - SPT is condud€d in accoinmce wilh IS:2l]l-1981 in bores

holes ol every chmge of stEta or al aD inteflal of L50n dcprh jd hifon suata. The lesr gives N-

value; lhe blow cobts of lasl 30cm of penetralion of ttE sllit spoon wpler wilh 65kg. Ea@er
Ialliogfieelt from Tscmheidt The bds lo whichrhe sanpler is al|ached for dliving qe st6ighl,
lightly oupled md straighr n alignnenl There .oer de split spoon sdpler h tunho dnven by

30cn. Tnc number blows EqDied to drive eacl l5cm peneration is r€corded The f6t tscn
penetration is temed as a scati'rg lalue. fte lasl locn peneuztion tefre! 6 .N' Vatue

Rcsp€ctive €bls md boE logs in rhe Eporr shows lhe deta ofN value.

,A
NN

H,li
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3.2 LABORT{TORY TEST PROCEDURXS:

8,2,1 Field Dry DeNity & Ficld Moisrure conrenr Field dry densny md Field moistuE contenr were

cdied out in accorddce wilh Ls. 2?20 (Pan,2 - t98l) The fiold deany is foud out by
followine equarioh. ft€ valuc of F D.D. & LM.C. is sboM in smary @ble.

Ficld De.sny Oulk) = weighr of soil mass / volune of soil nass

And Field Dry Demity = Bulk Density/(1 +v). wlde wis field mohiDe @nrent.

4.2.2 Alle.bc.sk Lmit: - Liquid linil md Pl6tic Inns re canjcd out for E deremination of
di|ferenlchadderisric ofsoil. Tne Esk perfomed in accordse wi|n r 5.2?20 p-5t98s by using

con penerronerer. Liquid linir and ltrstic linit of soik m both depend up on the mour znd
type or clay in a soil md fom lne b6is for the soil clAsifiqrion sysh for cohesive sojls b6ed
on thc Pldlcrry index. The liqurd lmit of lhe soil wirh coreponds Lo the noisNE conlent of .
panc which would sive 20Dn penerddonoflhe cone is detemined by uing following fomula,

Ivl, = W! / (0.6s+0.01?5*X),

\vhere, x= PenerEtion ofco.e i. lhe samptc

Wx = Moislurc Conrcnl ofrhe sort sanrpte ?l thc respectile pcrelEtion

For Plstic Limit, a soil sample $€isbine al leasr 20 gn of lhe soil sadple pGsins 42j nicrcn tS

sieve is thooushly nix€d wilh qarer such thar it cm be e6ily mold€d wrth fing6. A ball is

lomed pith aboul I ro l0 gm of this soil md is rolled between the fingeE dd the glss plate wrth

jut sufficient peslE ro mU $e m6s inlo a ltnead of unifom dimeter of 3hm thrughout ih
len8rh. The soil is kneaded b a Lnifod n6s dd roll€d again, The Focess is conrinled ht rhe

rhEad crumbles The pieces of cmbled soil rhread ee @ltecled for noislure conteDr

det€rni.alion od reponed s plNric linn. Values ofLL, pL & pl ae shoM d summary L
3.2,1 ?rrricle Size Dislribuliotr (IS: 2?20 P I Iv): Tnc sievc dalysis h eri€d onl in a@orddce

silh IS The sults m shoq in the Nnmary- 1.

8,2.4 Sp€cidc GrlvityOS:2720 P,rt 3):.In order ro detemne specific gmvity ofsoil pericts these

tess weE co.ducred on seleded s4ples io 50nl volu€Eic density boltle uing pFcedue

d€scribed in IS. The value ofspeciic chvily is shoM in sumEry 2.

3.2.s Tri,xial Sh€a. Tesr:Tria'al she{ (Quick) lcsrs ee conducted to delmine the sh€d !ame!e6
ofclayey smples. The shear Gsrs se cmied olt i. accordmce qirh IS: 2720 (!an X, Xl XII &
XIII). For mconsoli&ted undrdined (Quick) Tnaxial codpE$ion test, ll)c specmen tovingdia
38trm md heigh lo drabe@r Etion ol2 is preprred lnd placcd on die pedesEl of lhe rduial ell
aftd enclosing 11 nr rubber nenbmre, The cell is then a$ehbjed wirh lhc loadine ran ad lheb

pl:ced,n the lold'nc n,.fne lherfd s admi ^d ro rhe cetts(rhAileNe is disd ro rhe

JOB NO,:CDSAR/.r' D-r7$$r7-13



desiEd value lnirial rcadine of the ealee nesuring lhe djal conpie$ion of rhe specime. is
recorded The tesl r rhen cobtoenced &d suflicienl nunber of sinultlrou sdinss of toad
md conlEssion he6ui.s gauge bcing talen. The resr is onlinued unt fie ndimm value of
the srFss hd been Hched or unril m dial slrain of 20 pcrcent hs been qnained. The lesr is
@iedoutatconfi.ingstressofo5,I0,1 5 ed 2 O kg/cn,

8,2.6 CoNol'daiion Test iIS: 2720 pari X9: ,Tesl was cui€d ont on udisluM soil s!@ime. in
oider ro dersrnine rhe seltledent chmcterisrics ofsoit at diFeEm depths. sdpte h exrude,l lo
rhe consolidation ring of 60lm d'a.ltre edge is rrimed c@fuUy such lhat the hde nNhs
wit'r lbe top lnd bonoh eds€s of fie nng. The lhickness of the specrhen is me4ued md trbe

werghL is recorded. The boton porous $one n lhen centered on rhe bNe of the consolidation ;ll
The sFcinen is placed cenralty berween rhe bolrom porcs so.e ad he npper porous stone. A
filrer paper h povrde'l in-berween sp€cinen tud porous srones. The consolidoheter is ptaced in
posilion in the toading device dd suihbly adjnsted. Dial gauge is clahp.d inro posnion for
eordng the @lativ€ movemor b€hveen lhe base ot dre c€ll ed the loadjng cdp. A seatins

. pressuEof0.05l(g/sq.cosappliedtothespecinen Theftlls kepl filted wil! wler After
24 hs tbe tesl is co.rinued Ning a loadhg *que.ce on fie eil sp€cinen ofO.25,0.50, t_OO,

200,4.00 & 8 00 ks/ sq. cn For each loadins increoenr after applicarion oftoad. Eadmgs of
lhed@l gauge is talen using rme sequence 0,0.25, L|]O,2.25,2,6,25, t, 16,25,16.49. , lpto
24 brs.lroh rhe obseryatiodsofall incremenhl pressue,void mtio ve6us tog OEs@) cuNe is

obtain€d. The slop€ of the shighr li.e ponion shows compre$ion index Cc,

8.2.7 Dilferentiat Free swelt resi 0s: 2?20 c_40, a1)): Jn order to d€r€mine de swllins
cbaEcGnsucs oflh€ soil, difleEnlial free swel resr is cei€d out, An oven dried eil smple, l0
gD pasiog tttrough 425 nicron h pouEd in rwo l0O mt eraduat€d cylnder One cylinder %
filled with d$rilled Mter and in keiosene up 10 lOOnl baik, After the renovat ofenhppedair,
seple M aUowed sumcienl tine ro auain equilibnur slale of volme, Th€ fiml volune ofsoil
in esch cyli.der Nd recorded. Sp = F.ee swell

Soil volune in wate. Soil volme in k€ose.e
sp=

Z\
\ryZ

irr")

JOB NO.CESARry^D.rrir63nrr3



4NNEIIIRI II. I.IELD BORI LOC SHFTT

tit t,,., ,

Ydio*hh Mediun DdNe Slxy
So]lo.Lo$P|60cjt),NiLhFin.

sPr sbndd P.idn,ion rsr

Q<o.



ANNE\I]RE II: IICLD BURE I-OC S}IEET

9

;; ,,.-.,,

\

iv, a lN\



4NNEXUR! II: FIELDBORE I,OC SHIET

a-

2

'JJ t,,,,,,

Ydlo\rish sonb sLi|rc i)eyso'l

sPrr smdd Penemim Tqt

\SN\



:.q

E

EI

a

A\
\SN\

i

i

!
ii

,it;

a

E

g

;

2,Eoa z

g

t a $

3

2

I.Hs t-Hs a{s

?

E


