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REPORT ON SUB OIL INVESTIGATION WORK FOR 
CONSTRLCTlON OF BRIDGE AT CH-7h070. 

1. INTRODUCTION: 

1.1 Ihis report presented ercin <.1.:,* " itll Ihe lickl and laburatory in ' esligalions cllrrie<.l lUt b\ II" h' 

3CCC" th.: nalure of ,llb·strala alld 10 evaluate the slli I parameters requ ired I(lr dc,ign u! il,unJatioO' 

prur,'scJ II I bl ,'1il,trUl:tcd 1,,, proposed hriJ~" , 

1.2 l'hen!' help is gratclull~ ackno\\ledgeli in proviJ ing bore hole locations . dllse ,upervls!!'n Jnd 

.hec~mg Juring bnrin!!. sumpling. Varl')l!S Icstttlg operution, and cooperation and guidJnce Juring 

1I11,1Ii[aIl01l ur repurt , 

1.3 I hc \\nr~ or ( ,c(ltechllteai invcstigation was "warded IU RELI;\NT FOl \l1Ji\ nONS 1'\ r I HI . 
11-7, nYL I '\\;[ NO I (ANnRfJi). PAl\J,\BAfU ROAD. '111<\.1111 . (iUVoAH·\TI-22 for Ihe pr"je.t 
cOflStnKtillll "I ilridgl' 

1.4 rhl., rcpul'! is bJ'ie,lupon Ihe results ur lidd , laborJlllrV teslS conductc<.llln ,~I~cI~J S<lil'rc>ck ,.tmpk, 

",lIe,leu Irom thre" bore h()I~ up to the depth of 14.9- i\'1 e,lch and interpretation or results "ere don~ as per 

IRe 7~·200!l ,Iml perl incnl IS cmk or pratt i,," , 

2. GEOLOGICAL BACKGIWUNO : 
GFOLOGI('AL BACKGROlIND: .. \rlln.,,,hal Pmde It Ihe Land Jfthc mrng sun ' b loe.tled t,marJ, Ih, 

northea<;twl III' ut India . II present> a bre'llhla~tng bC(llllllul lnodscarc "ilh lowering snowc/,l" p"aks. >Iccr 

precipitous g,'r~,,,. lush gre,," vnllc), and innumerable strl!3ms. TIle ,!;lIe is bound b) neighhoring 

Uluntrtc, like l'nmil ( I'ibel), Uhutan "nd Myanmar t",,"rd, North . , .... cst and Ea~1 re'peeli\"I) \nma h.ll 

I'mdes ll Ilc<; het,,"ccn 2(1' ~~ ' and Zit ill' N "nct '} I",,0' and 97"25' 1-' 11 occupies an area "I 8).578 '4. kms ' 

\ Illnaehal Pr.lck,11 is largel) indc,e"ible nlg ..ed termm \\ ith den,e IInpcndrabJc 1llr,,1., unpreJidabk 

climalic cl'ndili"n, and pom road oommunicaUo"s, Tim,. it is g~ul<l~Ltlly. iI ralher Ie"er knO\\l1 rcgtllt1. 

I\ntn~chal Pradesh consists 01 lour physillgraph;~ Jomains viz. al Himalayan range. bi Trans·HiIllGiJ~"n 

range . ) Nuga·I'alk"i rang,' anu tI) I:lmhll1Jpulra plain . Eac:h dLlmal n ha~ a distincti,,, geoll1gical 1rnJ leelun;, 

hi~lof\ 

LAJ,DSLWLS A.'\U SlliSMU IllCTO'olCS: TI1c rcg illn is prone 10 carth'lua e, Stnce Ihe middle or the 

ninl'lcenlh " ntllry. Ihere had heen al least Iwo majllr earthyu."'" ( IR97 and I(150). "hid, art' among Iii" 

most dcslnllli\c eanh linke, in human h;,I\)I)' I he mountainous tmcls "rthe regt{1I1 ar" inllahilcd b) peopk 

"I' J iwr,,, ethnic gr"ups anu cultural aninili", lured v the piunccr in!! sp iril of man in quest 01 the unknown. 

I'~ it ~engr.IJ1ll1cal "r ge"I"glc,,1 'I he ~arli">1 r,r,rcnce "I' the reg"'" i, lI)und in Ihe \.1ah'lbharal.1 .IIIJ 
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REPOlnON UB SOIL 1 VEST1GATION WORK FOR 

(,ONSTRLCTIOl\ OF BRIDGE AT CH-72+070. 

dunllll<nlaliLlIl u r Ihe' geolugica l ;nIUm1.lliLin \\a, mauc' mustly by Ihe Hrilish mriilar) ~xpcdilions dllClng tho: 


e~rly pan "I th" 


nlllctccnih celllur\, prior 10 c'l~bhshm"nl "f' lhe G'>I in 1851 . Thi; ""cluues lh" melkulotl, r"C<lrds "f th" 

earthquakes "hich urc .",lJlahle ,i",;c Ih" middle or the la,t "cnlll!)" . 

3. SCOPE OF WORK: 

Th. SLIlpC ",",'t'rl-. provided to us ror liIi, pr,~c(\ was limited to the lollowin!!:­

3.1 Mobilizing nccc!'sal) plant c4uipments and perscm nd to lhe proje.:t site, ,cHing up lhe eqUIpment. 

calT) ing "ulthc lield invest igations on lund and dcmubilizat i"lll1n completio" ('[ '''-\rl... 

3.2 \tat-ing 15(1 nm1 "LIminal di , mdcr hore holes al lhe $ile in ,,[I types of soi l using ,uil"bk appl\l\cd 

mdh"u "I' hL ,ring t~ ~ gilen al SII.: b~ the EngIllCel'-i n-Ch lirge Rd"u,al shall mean when st, I li~ld 'N' 

, aluc rc~chc, 50 ror:;O el11 or les~ penetralion ui"Sf'1 ~ampkr. I 
3.2.1 lomluding stand,ml ren~Lralil1n le,I> in Ihe hnre holes al 1.50 III inler,al in Llcplh a, per 

3.2.2 Col lcclin\! undislurued soi l sampks II\\m bnre hllks at 3 Om interval <lr .:ver) .:hall~c "I" slr.• ta. 

wh,.:hc l- cr is carl i~r as pef specilic"l ioIlS. 

3.2.3 llllb;ting dislUrbeJ soil samples frum bllre hole at regular interval and at every idenliliabk chan~c 

"I' ,11:11, III suprlemenl Ih e Ixlflng rccord~ . 

3.2.4 	Rccorllmg Ihe depth 01 ~follnLi \"lIe r tab le in nil the bure hllic i' unserved up to th" Jcplh "I' 

"pl"falilln dunng boring "ork os per spcc ilkations &: \\·ilhdm\\illg Ihe casing pipe. 

3.3 {"nlill,III1Y Ihe lull''''In!! laborat,'r~ tcsis (In s~lcdeu uisturbcd I lInuisturbcJ soil samples ,olkCled 

lal Bulk uell,il\ 111.1 M,}Lsture contenl 

Ihl "jew anal),,;s 

Ie) IlyJnllllctcr dn"ly,js 

IJ I l.iquld limil & Plastk limits 

(e) ~recilic gr,,, ily 

InShear le,I"1l lIIoJi,llIr(,,,d and rcmuulded ,aturntcd di,lllrnccl ,uil sample,; 

tg) Vet~mllnaliun clfv()"J mtio. 

') 
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-- REPORT 0 SUB SOIL INVESTlGATION WORK FOR 
CONSTRLCTION OF BRIDGE ATCH-72+070. 

3.4 I'repar.nil11l ,mu submission of reron in Ihree .:opk,. 

4.0 FIELD INVESTIGATIONS: 

4.1 N~~e"ar! "lam. eqllipment and pasonnd Ii)r comJuctmg the requisite tidd Worh. "ere mobiliZed to til,' 

4.2 on,' number borehole was lirst marked on Ihe ground slIrf,ln' ,IS per tI,,, layollt gil en to u-, b~ 1/1,' 

r: ngmecr -1Il-lIlarge. 

4.3.1 Standard penetration le~b wcre conducted in he nblnc bon: h"k al every I 'Il J1l interval & at 

ch'1I1ge Dr slr~la as per 'pccifi..:alions I In,lruclion of Englneer- in-Charge. The bure "as cleanCl! lip 10 tht" 

desired ""plh\. ~tnndard split 'pom sampler attached to /0" er cnd 01 .A' drill rods was driven in Ih~ bore 

holes ! """"1> 01 slandard hamm"r 0163.5 Kg. lalling l"red) from a height of 75 cm . TIl<: sampler I',,, 
In\cn -15 .:111 .\. per 'pccilir;llil'm &: Ihe number> 01 hll)'" require" Ibr each I;; cm penetration Iwr' 

r..."'rJ~d 'I he l1umber; of hlo\\ S lor Ih.: Iir,1 15 ,111 p"nelralion wer~ nol taken inlo account. Thi, Was 

"t'miJered as "';!Iing drive 1 h~ numbers ll f hil)\\, h'r ne,1 .;0 <n1 p~nelration were JL"Oign<1tcu ,J\ SPT ' ' 

1;1lue WI1<."I'", ...r Ihe IOlal p.:ndrdlion ""'" I..." Ihan ~., cm. lit ... numb"r uf bl"", & Ih... depth pcnelrtlled i, 

inuorp"rateu 111 respectiw bun: lo~s . Dislurbed soil samples obtained frnlll standard splil spl>On s.llT1pler Ii" 

.111 th ... ah.lI c stand,lrd pendrul ion 1... ,ls were c"lledell in pl1l~ tJlI:ue hag!. , f suit,.h!.: si.l". These salllpies 

"ere p"'perl~ ,cake!, lahclcd. r"',"I.nled and carcliJlI~ transp"rled I., lite lab,'r.lh1f~ Il)r 1""Ill!! 

4.3.2 Undislurbed soil samples \\<.'r.: mllecleu f\"lll\1 Ihe b,)r.: hllie al nef! :;,OU m inlerval in deplh & a\ 

cliange 01 slrala ,IS per sampling ,pcc ilicalions These sampling lube, uner relrieval Irom the bure h"k "as 

rr"perly \Vu,,~J und sealcJ al both ~nt.h. Th",e were cardtl"Y laheh;d ami Iran~poncJ to Ih" lahoratory 1,,1' 

kSling . Undi,tllrhcJ ,oil ,amples II herever slipped during lifting, were dul) lll;Jrkcd in the licld bl'fC I')g, a~ 

\lell ," in Ihe ",il prone. 

4.3.3 l>jstul'h~d , .. il s.1Inpks Wele ab<1 collected from Ihe hl)rC hole ill suitable deplhs. 'imcrvab, I" 

,uppkm"nl 11c horing rl."\:\Jrcis, The.,,, s:.mrlc, ,Vcr" l:lJllcclCli III r"lythcnc bag' llf ,uit .. [>k sile. J h",,, 

'ample,; were pwperll ,calcd. Inbded. recorded & ""rclull) transported 10 the la orator) for k,ting. 

4.3.4 I he d"plh (If gmund w~l"r tahle \Vas ciled,ed I mea'lIfed In all bl,rc h"lcs. 
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REPORT ON UB SOIL I,VESTIGATIO:"/ WORK FOR I

C'ONSTRlTTIO~ OF BRJDGE AT CH-72+070. 

4.3.5 SummaI') of hore holes: 
Tabl,·1 

r RL of bore hole Dcprb of 804CWurcr 'cHI during the lime flf ' 
lop bo'c(M) field work( :,\1) 

'15~. SOD 15.u Nur.:ncountcmJ 

5.0 LABORATORY INVESTIGATIONS: 

5.1 I h~ 1(,1i(1\\ ing. Iilbornl(lr~ tcsts \\ cr~ contiuckd Oil sc/edcd ~lIil sampks rccmwcJ 

(a) I:llll~ Icnsit~ Jnd :'>Ioisturc conlent 

fil) !'i~\r.: .lI1al~"i., 

l") II~ drllfl1cll:r "nal),sls 

Id) IIlIUid lil11 il .( Plasli.: limil s 

kl "rcc,tlc gr;\\ it} 

\ I) ~h""r Ic>1 <'n rcnh,lded ond ,atllnltcd dl'tllrbcJ soil samples 

(;:) lklelminalj", ot's oid rutiC'. 

\IJ Ihe ah,)\ e I.,bof<llury lesls "'cr.: .arried OUI as pcr rcle,ant Indian ·tandards. All the soil . "mple' were 
,dcnlil;ed onti ,";,,>I(;cd as per I'>: j498-1'I70. 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION: 


III,' ,uldy "I b,'re I"g' rcsulls ,.1 lab"nllt'l) ,II1d )ther lield les[s arc ,,,bulaled Ihrou!!11 ditlcrcnl ,,,bks .1' 

.Hlnc.\urr: 

7.0 Analysis of liquefaction potential 

It is ullal)scti Ihruu\eh Seed Ulld hlr;', ( 1982) "Pllrflllch 

or h'updali"n design '\; ""01, S.L. Da\, Prenlice hall "I India PVI lid l'ubJisha) . As lh~ arca j, mo,tl, 

houldCl')i "'bal~ probabilily of liquefaction b almost nil. 

J 
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REPORT ON S B SOIL INVESTIGATION WORK FOR 
CONSTRUCTION OF BRIDGE AT CH-7h070. 

8.0 CALCULATION OF BEARING CAPACITY 

tAl Calculation of Net Safe Bearing Capacity based on shear Criteria 

1<; . h~03-19R I r~c"l11m.:mb Ih~ following ~'1ual"ln 10 ,"kulak Ih~ nci Sale Hearing Lap""iIV ' q 

hased 1m Hansen ' , [learing Capacity anal~sis: 

q~IF:C c S d,I.+II<.N'I-I)S'id,lj,,+().5 ·IB~ - di , ,,R .,1 

Wiwr~ . (' = C"h<si'lIl ,,1' s(lil. 

y \"lural<·\1 Densil) ,1 suil 

l:I 	 \\ Idlh or h)Olin~ ~ 2.0 ITI ("ssIiITIedl 

R. 	 \\'al<r !abk ':I'lTccl j"l1 lactllr d~pending upon 1'",;1 iun "r" lIll'r IlI~l" 

w,th r~sr"cllO loundmg Ic\d 

= Erli:clin! ,urchart:~ al lo<'ting level =y D (I) - deplh offuuling) 

~ ~. fll.!'aring i:dPi..ll.!lt) fa~tor 

:-'" ", ,~, - Shape I'lctor 

I ht! suk hearing pressure I'"' be hound "III Ii"Illl1lhc clilSlic seUlcmcnt considemlilln :md i, 1,'IIIIIlJ Ii" Jm 

do. J" d Jeplh f.ldur 

l,. I • I indi lMtion lact()r~ 

r [-aclllr ell ",1.:1\ =3 .0 

III CalculHtioll Di's"r .. bearing ore,~ure bused on tolcr.lhle sctllemcnt. 

Ihe 10110\\ ing c4uaiIOn giwn L'> . ~()Oy (pari-I) I Y7b 

" ~ S"d = II-L he,,) l , It'gl" (pO "'\p) 1'0 
. , hnal sdllcmenl ill 111m 
S", I = \clllclllclIllllmpuletJ Irom ,'nl! dimcnsi,mallc.l 

II, ~ I hickn"" 01 suil layer in III 

c" ~ hillial "",I rmi!, al mid h~ighl 01 ,rIJy"r 

( =(','mrr",,;,," InJc~ 

P. Inlilul dkclI\'e rr"sslire at mid height 01 byer 

~r - rr~s"un; IIH:r~mC'nl 

I-or Ih~ computaliun 01 S~l\lcmcnl "I IOllnJJlion 10HI1dcd al cerlain dl'pill. iI correctiLln should be 'ppli,,1 hI 

Ihe ,,,!culaled Srln Ih" 10rl11 ora Jeplh l(t~ILlr III bc reau r",m Fig: I cor LS . 8009 (pari-I) IY76 

( ·"",:.:Ied scllkmcnl SIJ S, ,, deplh lacl,'r 

l>Cpl!; l'ICIl)r i, dcpcndcnl on Ihe 16110" ing 

i. [) LkJ11h 01 	lo,)ling ii. I -I cngth of looting III B= \\ idlh of luoting 

5 

http:i:dPi..ll


--
- -

REPORT ON SUB SOIL INVE TlGA TlON WORK FOR 
CONSTRlCTION OF BRIDGE ATCH-72+070. 

.T'lhlcl ,~lIfc Be...in!! CUllacilv'" different demit 

Foundation Depth !Jt,lon Recommended Det slIre bcaringRL or rounding 
I(round levcl 1M) lcvel Capacity (M tun/s'Im)I 

-
3 I) 8<)-l.123 6.>':21 
4.0 M9J.123 78.62 -5.u K'I2.1~3 '1406 

Ii.! I ~'1I.I13 IOQ.5-l 
HI 1~5 05M'iO .12' -

87Q .123 1411.5'1R.O -
<l.U 878.1 ~J I 156.16 
IO.U 877.123 171.77 J-

9.0 CONCLUSION AND RECOMMENDATION 

. lib '''II ;lllh" "I. is "I "clllhered rl1c~) I~pc "ph).1 depth oj 'J.lIm aher lhat il IS harJ rock . Sak bearlllg 

cap"dly lor opcn ll)lIndJtiun is ~hu\\'n in ab,. "taille . 

Page J 
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lIURr~ L91'C 1'\1 LAI3QB.t.\TORYII"f RI SL'LT 
Narn~ ,·r pf('i~"1 ( "Il,lrtI\ Ii,," ,r RCt I-IriJg~.l1 "M -72-1)7 11 , 

noring me lhod ROlary Dnlling [)ale ( (O mmencca' ~X-O;·~llI6 D,tle cCltnp icleJ : 2<1-05-2U 16 
0['1'111 OJ \\ An' R T A BLL Not FlIlOUnlcf<'u 

:­ <: ~ I'r. ~ I ..,hear" l
;J ~ t:: c: I"'-­ r ~,... ;..... ~ t.o .,. .... ~ ~ ceO:::::;' I - .=:: ~ ~ Par;lmCh:r """0 

, 

~ !­ v. 0: 0 rl':::' ;,I- Co 2' -; c. L-­ c: 

E 
t2:! c.. ,...., '0 .0 v '­ ~ - .­ ~ ­
!J 'C _ .r,... I .::: C r'.::" f":j c... I­ -::. -

I­ ':,) -;;,: r:: c: '1'-, 0. ~.J:"> "" ~ s: :=­ e ( ,I .Q, .S: t.J 

.­ ~ -; 't ~ E ~ \ ~ ~ r~ "':I .2 g e: '= E c it -; ~ l.J 
Q... ~ E ::: -= "". \) Cl, '::J _-::. ~ ~ ~ ...s u ~ ' C ';:! "'" 
1) ::=.:: c: ~ . - ~,.,. '"'i=3 ..c ". Ct elJ ~ - c::.. 
::l ..!: - '­ r/) . _ U t.:... 0.. ~ '~;L ~ ~ = ­ 5 E 

~ ,. - ~ ,0 r.r. c J; ~ ~ = e <" ';;\.;!;! :: 
- > c: c C . ~ -;: l!~' ~ r...,.. 

f-_:..:fI-,,:I:..',c' O I \\'o:JIhercd [(rod 

f--=Ic.,:,:<I:...,I-lj['""J <i",d< \. 
3.UO·~.511 

.~ jO-4'l.O 

6 00-7.~.O 
751)..?1I 
q.l11l-11! , 

I05 i )..I:! .0 HMJ Rod: 

I ~\ltl-I U 

I] <·-15n 

~OI I r.' onng Rock ~tnll_a.!- _ ~ 
NOli COring Roc k Strata , 

~O" (",'ring Roc ' 'trota 
. , ~~~J_Aring Rod.. ~trata 

~ . t<()~ I :-.Jon COlUlB-F,<"',-;'k,--:c~"lra"I"'''+_-1_ 
'\Con Cormg ({ocl<. Stnuu 

Core recovery-= I {1 ,67~. 
RVll= Nil 

CUrto' rcC'overy- :'lt67% 
RQD~ Nil 

Cure r<'I)\"~,",,'" 16.000,'0 
15.0\1 I R~~[)" Nt l 

I 
I 

? Srj ~ 

t 1===1 
2.2'J ~.b7 38 

- . 

1.,\1 ~.67 . - 1&-
-­

~.]·I I ~.1, 7 1 --i I 
10 R 

2..B :! 6" I ~ j 

. UJldi"llrh~d ~al11 ple: ', I): Oi'l urh~d Sampk: : I' : ~tandard Penelr;)ltoll le"t: DS: Dire~L shear lest,: R Refusal. "J. ,,,Ioe-I no 

~,~t~ 
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ANNEX II 

SBe calculation Abutment Right bank 

Depth CoheSllll1f,,') 

{k;:'Sq,m I 
Angle llf 

Sh~Hrin~ 

Rdat i \~ 

density 

IJ ~() b' 

Retative Density 10 > 70.00 ( General Shear condition) 


Relative DsnS<ly 10 <: 20.00 \ local si1ear condition) 


Con esponding to ID= 62.00 Jntcrm~uiak ~hear .:onuit;"n 


F\ILl RE TYPE; Inlcnl1~dldt~ shc:lr 

DESIU\I \'JGr f- 01 S!llARING RESIS1ANCE · 


r--~--~~-.~~~~--.
for General she:lr I'or Local Shl!ar 

Angle: ufSJwa,inl,t R~si~tan~c MEnu Bearing Soil Layer ('PI 36 

Depth of foundn(M)Df = 9 

Soil parameter 

c= II kglscm= OVsqm ysub ( tonlm3) = 1 14 

(l­ 36 General 

Bearing capacity factor 
Nc 1 Nq 1 Ny 

0 = 36 5061 3781 41 1 

Width(8)M= 6 Length L = 6 

Shape Factor 
Sc= I 3 Sq- 1 2 Sy= (square) 0 .8 
lsquare and cllcula') (square and Circular) Sv= (circular) 0,6 

Sc = l' 0.2x Bil ­ 1 Z Sq = .j~ 02x Bil = 1 20 Sy=I-0AxB/L .o 0.6 
( Rectangle) ( Rectangle) ( Rectangle) 

Sc I to be adopted )= 1.3 ISg (to be adopted )= 1 2 Sy(lo be adopled)= 0.8 

Depth Faclor 
dc=(1+0 2(D(/B)lan(45+0J2) dq=dy:l +0, 1 ( DfIB) lan(45+012) for 0>10 

~ 47 , 24 

-dq=dy= 1 for 0<10 

'" 



I dq=dV=( to be adopted) '\.04 

tnctinlnatlon factor 
IC=lq-IY- (I - 0190) 

= , I 
Water table correction factor Rw - 0.5 

qd = {sc de ie e Nc + sq dq iq Y D (Nq - 11 + D.5sy dy IY YB Ny Rw) 

qs = IIF ( s~ de ie c Nc ~ sq dq Iq Y D (Nq - 1) .. 0.5sy dy iy V B Ny Rw) 
qd 529 68 tonlsqm 

D~plh of loundn{M)Of' 9.0 

Soil paramoter 

(> II kglscm: o I/sqm ysub (tonlm3) = 1,14 

0 - 36 . shear condition local 

;\ngk "f sheal ing r"sistonc.: for local lallure - () m= tan - 12,', tanO 


Bearing capacity factor 

Nc I Nq I Ny" 36 

0m 25 2072 

Width(8)M= 6 

Shape Factor 

Sc- 1.3 

(square and cIrcular) 


Sc = 1+ a2x Bil = 1.2 

( Rectangle) 


10.661 10.88 

Length L: 6 

Sq- 1.2 Sy= (square) 0.8 
Sy= (circular) 0.6 (square and Circular) 

Sq = II 0.2x Bil = 120 Sy - 1- 0 4x Bil = 0.6 
( Rectang le)( Rectangle.' 

Sy ( to be adopted )= 0.8Sc i to be adopted 1= 1 3 ISq ( to be adopled )= 1.2 

Depth Factor 
dc=( 1 +02(0118 }lan(45+012) dq=dy=1+0 1( DfIB) lan(45+012) for 0>10 

= 147 1 24 

dq=dy~ 1 for 0<10 

dq=dy=( 10 be aciopted) 1.24 



Inclininallon factor 
.e Iq=ly- 11 - algOl 

I 

I 
Water table correction factor Rw - 0.5 I 

~d {213x sc de Ie c Nc ~ sq dq Iq Y 0 (Nq - 1) + O.5sy dy Iy Y B Ny Rw) 

qs =1iF (2/Jx sc de ie c Nc + sq dq iq V 0 (Nq - 11 sy dy iy Y B Ny Rw) 

qd = 147.2510n/sqrn 

corresponding to 10 .. 70 General shear ra;lure 

UBC(gen) = 529.68 Ton/sam 

Correspondong 10 10< 20 Loca l Shear failure 

UBC (Loc) 14725 Ton/sqrn 
Correspondong to 10= 62.00 

·1 , be inlap<1I"I~d h"l\\"ell Gencwl and local shear fnilun: condilinn 

NET ULTIMATE LOAD BEARING CAPACITY (Qnu) = 46549 Tonfsqm 
For (ID = 1472'9118) 

Safe beanng capac,'y 15616 
( FOS =3) 



Desths BH8 RL 
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- REPORT 0:-.1 'UB SOIL INVESTIGATlON WORK FOR 
CONSTRLCTlON OF BRLOGE AT CH-S) +536. 

1. INTRODUCTION: 

1.1 'Thi, r~p"rl rn:sen led herein deals willi the Ildd and lahuratorv m"estj~"tiun' carried IIUI by u, \l, 

acce" Ihe 1I.ltI ,re 0' sun-slrala and to e"alu.lte the soil parame ters required liJr desi gn , f I"undalions 

pmp"sed 10 be wnstru~ted lor prupused hridge , 

1.2 Client', help i, grale tiJlI ~ nc~n"w l cd!!ed in providing bure h"le lucations. du'" super. isioll ,HId 

"hed.ing du,ltlg h,'ring, samp ling. various lestin' uper.lllon, atld cooperation .1I1d guidance during 

Iinalizati(Jrl 01 report. 

1.3 The work of (j~ot~chnical Investigation wus awnrd~d to RELlA 1\ r fOUNDA TlO. S PVT LTD. 
H-7 BYI I \'E:. NO I (,\.NORTH). I'''''JAR: RI ROAD. SL\MII.I'. GUWAIIA II -n l'or the rruiell 
construct ion 01 bridg 

1.4 Thi, r"r"1'1 i, hased upon the resulls of field . lahor~IO!) lesls c<lnuuctcd un sdccteLi sO!L'r"L~ ,umple, 

, ,'"c,·t~J frum Ihroe btlI''' hllk up to lite .kplh "I' 18 45 ~I "<1.:11 and Interpretation ofrcsuiLs "ere done as reI' 

IR( 7M-lOtiO Jnd perrinen! I~ code 01 pracli c~s , 

2. GEOI.OGICAL ~ACK(.ROt:ND : 
GEOLOG ICAl. nACKGROL"ID : Arunachal Prml",II. the 'I and oftltc rismg sun' is 1,,,;;\I,,d t .. "anh Ihe 

IllH1hea,tern lip .. 11'1di(l II rrcsents '. breathl:ti-ing beaul iful lanJ,,;.lpC \I ith I(,,,.rin" snowcl"J peah. ,teep 

prc':'pitLlus gor~e,. luslt green valleys and innlllllcr:lbic ,treams_nlt: SI.lte is bound b\' ncighl,,'ring 

w llnlri", like Ch ina (li b"tJ , Bhulan and :-'1yanrnar toward, NI1nh. \\ cst and East re'peclil d) , -\rllnachal 

Pra,ksh lies bet""cn 26°28' 'lml 29".10' IS, ;tnu Y1°30' and 1)7"25' L It oc,'up,es an area of 8_\,578 sq, Kms . 

-'lrlll1a,ha) l'raJesh is largcl~ in:tL'ccs"jbk rugged terrain "ith Jense impenetrable fmcst,. 1I11rreJi ,I<tbk 

I.,lim,HiL I.:UnUJllun.s am! J'llH,lr nlwJ \"ummunicati(ln~. n"lS. il i~ g~ulogi-:ally. 'I rdthcr l e~scr I\no\\11 rcglltl1. 

'\ruI1Rdwl I'r"d~,h .:tIns isls ,)1' 1,)lIr physiographic dnrnains VIZ. iii Himalayan range, b) Trans-Hima"')'an 


range c) Nat:a-Patku i range ilnd u) (jrahmaputra plain. Loach doma in has a d,~tinet iy~ gcologi~al ~nd tc.:tol1i~ 


hi,t,,~ , 


I.AA'DSUIJI'!> Ar.'lJ ~U.SMOTECTON1C~: Th" region is prone to c3nhquakc ~i ncc the miJtlle 01 tit" 


nineteenlh century . tiwrc had been at least ["" maiv e"rtb4ua~,,, (1897 and 11),0). "llid, Jrc .Im(lng Ihe 


1111"t ,k"trllCl i\e "<lrlhljllaj"c' in human hi,t"r) . rll..- til 'unl.linou, Irad" of Ihe reg")11 arc tnhabil.:d hy rc,'pic 


Ill' d" e"c elhnlC gwups and c ultural "mnllies lured b) the pioneering spirit "i' man in quest eli'tk ullkm,,' n. 


be it gcogmph ical IIr gCLllogi(ai. The earli",t refer.:n".: of the region is r"und In the 1\1ahnhharut.1 'tnt.! 
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'" REPORT ON SUB SOIL INVESTlGATlOl\ WORK FOR 
CO:"/STRUCTlO~ OF BRIDGE AT ell-III' 536. 

J"d"ll~"I,Jli,," (If Ihe gc<\I"!.!knl inlorl'uli,," "as nlJJ,' nwsl l) !'Iy Ihe Brilish mililOI) c"p~Jil i llns during Ihe 

carly p'lIl (.1 Ih,' 

nin~kcnlh .:cnlul) prior to eslablishmen t or Ih~ (,SI in 1851, Thb cxdud~~ the m~ltcul"us records III Ihe 

carth4uakes II h,.1i are a\'ail.lbl~ since Ihe miJdk (.fllie la,' cenlul)', 

3. SCOPE OF WORK: 

I h< ,;"pc ul ",'rk prnvid,'d 1(1 us for this project was lilllited lu Ihe h I!"wing:­

3.1 ~I"bilil i ll~ necessal) planl. equipment, ;II1U perM'nnd In Ihe projeci site, sdlin~ up the "quipmelll, 

carr,ing oUllhe field invesligation, on land "nu demllbili7ation on compl.'ion oi\\ork. 

3.2 !;Ihlng 151! mill numinal ulilfnClcr hore II" es ,II Ihe sile in all Iypes "I' soil usin!! sUililhlc aprrll\~d 

melh"J uf P<>""' III be gIVen 01 site P~ Ihe "'nljinecr-il1-(h"r~e, Rdusol shall mean IIhell ~pr lidd ' ~ . 

1',llu.; rcaches )1.\ lor JU ,m ur Ie" p,,"clr;Uilin or SI'T 3mpler, 

3.2.1 l "nuucling sl;ondurJ penetration test, in Ihe hore hules ,It 1.';0 m interv.11 111 Jeplh :.., per 

,pecllicillil\nS . in,'n"l;lIn" 01 Engineer-in-t: h.trge 

3.2.2 (,tlklling unJ,slurbed soil ',IInfllt's Ir"111 p<>r,' holes ill \lIm Inlerval (1f ~vel)' dl'lOgc "I ,Irala, 

\\ hich.:\c is ~.lr1jl:r it' per SP~l i (, ..Jl iol1~. 

3.2.3 l "Ikclinr dislllrbed ,oil ,,"npks (rom ill1f" hok at regular inl.:n al and ;11 C\C" iJellllli"ble Choll1gc 

"I' ,II ata I" ,urrkl11cnl Ihe !'luring rc~(\rd" 

3.2.4 Re\'L'rJin~ the "eplh "I grollnJ \\,IICI lab Ie in nil Ihe h"rc h"l. II "bsene<.l lip 10 the (kpllo of 

''''ploration during boring \Vurl-. CL' pa ,!,e.:ili,alion, ,-x: \\ ilhdra\\ In~ lhe ca,;ng pipe , 

3.3 (llndllcllfI~ the 1011\)11 Illg luborat'Jry tcsls lin ,,'!t,led dlSlurbed ' und isturhc,l ,oil "Imrie, cl>lkcl~d 

tal Bulk density and ~I(}islurc content 

I hi 'ie' e an;oIy .is 

Ie) II) "",,"cler analy SIs 

(.II liquid (imll '-":: Plaslic limils 

I" Specifk g"" ily 

In~hcJr Ic,t \ 'n lllldi"lurbcd and r.moulded ",luralcd dislurbed soil samples 

L 
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REPORT ON SUB SOIL INVESTIGATION WORK FOR 
CONSTRlICTION OF BRIDGE AT CH-81+536. 

(g) lk'tc:rmintlliun \.)!' v\liJ ratin _ 

4.0 FIELD INVESTIGATIONS: 

4.1 l\.:ce~,~~ plant. equipment Jf1(j personnel lor conducting. Ihe requisite field wor' "er~ mohitilcd to lh~ 

4.2 ,'n, number p,'rdwk ,\;" liN marked \.In Ihe ground surla,,' '" rcr Ihe I,yout gl ell 1(1 us h) the 

~ nginccr-II1-l'1t.1rQe . 

4.3 Bore hek \<e; bored at thiS site us ing rotUJ) dnlling mdhod as per IS: 1892-1979. 

4.3.1 Standard penetration leSlS were conducted in the '1bow bore hok at ewry 1.50 m ;nt"(1 al & ~I 

.;hungl' Ll! slml.t a, p..:r srcl:ifkali(ln~ ,. ln~tru('lton~ uf Enginet!f-in-Chargc. fhc bore \\as clean.:d lip lU the 

deslrcJ depths. ~tamJanl spi lt 'ponn sampler atlJehed It) lUI',r end uf ." . drill r .. d< "as dri\ell III the "pre 

11,,1<-, by Illcan, ,d slJnd.lrd hammer " I' /1:; . ~ "g jailing frcdy ffllm " height nl 7" <m. I he ~amrl.. Wi" 

dri'CIi -15 ll11 as pCI' ,p<'Ciliealions & Ih.: nlll11bers ul blows n:quired jl)f ~ach 15 em p"'h!lralioll \\"f~ 

recorded. Th" numhe" 01 blows lur Ih~ lirsl 15 em penetration WeI'': nllt t.tkcn inll! ae, unt This ";,, 

eunsiJercd .1' ,~.llillg dri\e . I'h~ number, or bin", fl1r Itc\! 30 CI11 [lendrutlcm werc designaled as SPT ' N' 

\ alue. Wher"wr Ihe lulal penetrallon \1 ,1> k,s Ihan ~, ern. Ihe IlLlmbe r or hlow> & Ihe depth penerraleJ is 

in..:,'rporaleJ in respectiw bore 101:1' . Dislurbed 'elil samples ublailll'o from stanJarll split puon sampler Illr 

all Ihe abLl \ " slandard penetration t~' I ~ \wre ,:olle<:ted in po'}thcne bags 01 suitabh.: Siole . I hesc sJmplts 

Were properl) SC.Ik'J, lahckd. recorded and carci'ully transported (0 the laborato,) lor testing. 

4.3.2 Undi.lurhrd s<lIl samples were .:"lb:l.: I frmll Ihl b",,, hole al .:very 1.<Jll m interval in de pl l & 01 

lhJn~e o r ,Irata as per solnlpling ,p"cilicaliuIK fhese '<'"Ipling lube, alkr rclrie,allrulTI Ih.: b"r.: hl,k \\.h 

",,'peri\ \\H',·U .lIld >e" l~d "I bO lh ~nd, . [h",e "ere c"rdully label~d ~nd transported 10 the laborntl1~ lor 

I"'lin~. llld i' ILIrbed snil samples "here\'cr s lipped during lifting. w~rc duly mar~"o in tlte lidd p,'re Itl!!, a, 

""" .IS in lltt "'il prolil". 

4.3.3 ~isturbed wil samples " , TC also collecteu Irom lite bllre h<oI~ ;I t suililbk Icpthsiintc(\uh ,,, 

suppicmenl Ihe hprlll!! rc<:orti, . I hcsc '<lmries '\erc' co llected in [>0 1) Ihene bal;' of suilahlt: si7<: . ['hew 

'Jmpk s \I ere properly scaleo. bbdeu. recordeu & .:ar"lilll' tran.spnned 1< the h.burlilory for testing. 
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REPORT 0:"1 SlJBOIL 11'i\ [STIGATIOr-; WORK FOR 
CO:"lSTRl CTIO:"l OF BRIDGE T CH-81+536. 

4.3.4 I h~ ueplh of ground \laler lable \\a~ ched,~d,' meusured in nil bnrc hole,. 

4.3.5 SUllIm;If) of bore bo l l'S~ 

Tuhlcl 

llorcholc RL of hore hul ... 

1\" IUp 

• I 
LI_I_I-L__I_U_(j'l_"_'__C 

Ileplh uf Burc 

hote(1\I) 

IS.; 

. W"'" "~Id.ri", "u,,"<or IL"'".,," '" 
NpI cnc<'unlcred J 

S.O LABORATORY INVESTIGATIONS: 

5.1 Th" follm\ ing laboralOf) te,IS "~re conctuded on selected soil samples rcco ereu 

[.It Hul~ d,,"sil~ ~nd Moisture cun lcnl 

Ib) Sic\~~nJI~ i 

it.' 1·I~dr,lnh.·h:r tmaly\i~ 

lu) liquiu lilllil &: Plaslic limils 

Ie) 'pel:ili.: gf.!l Ily 

InShear ll"il ,'11 rcn1<l"kd .md sHtur.ltcd !iiswrned :oil samples 

(g) L>derminali,..n 01 V('IJ ralil\ .. 

\lllhe 3hm" l"b<H"lury les" 1\ ere c;.rrlcd UUI.1.) pa rdclilnl Indian "tanuards" Alillh: soil samples \\cre I 
lJ,'nlil"d and 'Iussilicu '" per I": 1~<)8-I'nll . 

6.0 FINDING OF GEOTECHNICALINVESTIGATION ~ 


j h" 'llId~ ,'I '''re Ipg,resulls "l" Iahllllll\lry .Ind 'Iher Ii old le,l~ arc lahulaled lhl"llugh dittercnl lahles as 

.mn~\.url".' 

7.0 Analys is of liquefaction potential 

It b Unal~\l·tt Ihrougb ~ero and Idri,\ ( 1982) approach 

I i"U"I",,<ll'II1 ,,~ene(~jl~ l~~UI' ill line lu me lium '.IOU "Ithin a depth "I IfI.Uf\1 from gr llIOd surl.l<oc . II ilh 

;'h:re.lsing ,\\er '"rlien pressure Ihe ~han(~s L,I ii'ludaction u'uall~ de or":,,". ( CI I~ 5.1. 111e\lr~ Dnd 1'1 "Ii," 
"f I "umlali';ll deSign 'N "urn. St. IlJs. Pr"ntlC~ hull of India 1'" I Id Publisher) . As the nrea is mosll~ 

hl)uldcry'i Shale pruhahilit) of liquefactiun h "hllust nil, 

4 
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REPORT ON SUB ~OIL II\VESTIGATIO WORK FOR 
CONSTRlCTION OF BRIDGE Al CH-8J+536. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capaoily based on shear Criteria 

1<; : ("Hl1-19SI r,'c"mm~nd, th"lullo"ll1g Cllualil," hI ~alculal" th~ nd Saf nearing Ctrd.:iIV· 'I 
based un Hanscll ' , B~aring Capaci!) anal)sis. 

q - I 'I- [CNl;S , d, 1,-" tN, · I) S,d" i,, ' U.s, B N, S,d, if " R" I 
Wh~rc, C C"llesion (lfsoil. 

Satunlku LJenSil) or soil 

B Width \ I I,x\ling = 2.0 m tassumed) 

R " - Waler labk correctiun f"ctur dependin!! upnn Pt"illon IIr ""Icr lable 

;\ itb r'''red III ",undin ' I"vel 


Q Elk 'th'. surchurge at f(lollng level _.( D (0 - depth or footing) 


!\ :-"1 N Bearing capac it) lildor 


::-:tLo "il! .S, ~hal'c lilelor 

lt, J. . <I, , tJcpt!t lil,t.or 


I • I, mdinatillo I,WILlrs 


r Fat'lor orsakl), ',.0 


Il) Calculation of,afc bearing pressure ba~etlllll tolerable settlemellt. 

fhe sake"rin\! pressure is Iu b,; r,lUnd uut hum lite clastic settlemenl consIderation and is liJUnd from 
Ihe foil.,,, in!.! eljll.tim !.liven LS, SUU'! (parL-1 J 1970 

'" - \, - (l1,I1-c,,1 L lug" " (1'" -I- i'.pli p" 
": = rin." "lllcm~nl in 111m 
... , tl = <;ellleillent cOl11pllled from 1>111: dintcnsi,,",ll ksl 

H, = rtuek,wss ul soil ta) er in m 

c" Inilial '''i<l rilli" dlll1iJ h~ight or of layer 

L , = Comp,-""i"n 1ntle, 

r , Initial crl"~tl"c pressure at mid height of la'cr 

.\1' - pressllre incremenl 
1'", Ihe ~l'mrlllati"n "I "mkmcnt nl li'IUldotion l\lllmlcli al eerwin depth, 3 curreclion shlluld be ,lppllC..J h' 

the ,,11<:11)(1\,;<1 S if, the 1,'rl1l .fa depth l'ldm I, be rcali fWIIl !'lg.l:! ,11 I <;. 1!1l0<lIparl-1I 1'176. 

lOrrceled sdllcmenl -;'J - S. '\ deplh iJdor 

[>':1'11 lil~lt" is ucp<'mknl un Ihe lolluwing 

i [J- Depth "r Il,oling ii L- Lenglh or looting iii , R-' Widlh of looting 

5 
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REPORT ON SUB SOIL INVESTIGATION WORK FOR 
CONSTRllCTlON OF BRIDGE AT (H-81+536. 

H"r~ the saf~ bcnring eapllcity or soil for IIpen foundntion is clIlculated based foundation on rock. 

As per IS 12070 -1987 
The 'Jfe bearin~ pres>ur. should be es,lmated fro n the following equation 

"Ji ~ [)1S"\l1liIlUit~ lildnr ~O 1 ( I\Ionimunl \"llI~J 

1 )cplll ,\.U . 1 

L.nia"i~1 """'pressi,," slrength . q~ -7.5 MP" 

lj~~qc\Ni 

- 7 5.\ [I. 1~ 0.751\ IPa - 75 Tonh.ljl11 

, .'fablel Safe Be'lrill!! C'lDucih' at different "eulll 
~ 

Fuundation Depth belo" Rl or ruunding Recommended net safc bearing Igruund lenI (M) le\C1 Capacity (M tOll/sqm) 
-

.,.0 'l'J7.00 75.0 
-1.U <146.00 7~.0 , ­
~,U 'IIlS.OO 100.0 

- -
(,,0 I (lU.O994 .00 
7,U '!<i3.UO I~U .O 
8,\) 9Q2.00 120.0 

I ­

L= 
'1.0 991,00 120.0 

10.0 990.00 120.0 

9.0 CONCLUSION AND RECOMMENDATION 

Suh st,ii al (hi, 'ltc i, "f rll~~) I) p~ . "'aFe bearing "apa~il) for oJl"" foundatinn I' h""o In Ibuh'labk 

[ PJge 
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1 
REPORT ON SUB SOIL INVESTIGATION WORK FOR 

C'ONSTRt CTlON OF BRIDG E AT CH-83+424. 

1. INTRODUCTION, 

1.1 J his report p=enred haein deals" ilh the field and laoonltol) invcstigation, earncd "ut by 1I~ IL, 

au:~" Ihe nature of ~ub"lra t" and 10 c\aluale Ihe soil parameters required lI,r dcsign If fi'lIndJti,,,, , 

pmro,e" ttl lx' c"n'lI L1dod lur pr, Ipl'se" briJge 

1.2 then!", help is gratdull .t,kIllJ\\lcugeu III prmiJing bore Iwl<: 11Ie.ltion" ,Ie)se 'UPCr.I'h'rI and 

\"'hc~klUg Jurillg bl1ring. si.lmpling. variolls testing upl.:ralhms and ('uoperatil)n anJ guiJiJ04.':~ Juring 

tin.dllation 01" repon . 

1.3 The york of loeotechnical Investig;thOn \laS 3""rJed to RELIANT rOLr.\DA nONS PVl L rlJ . 
11·7. 	 I3YL r .\?'-IE NO.f (/\ NORTH), PANJABARI RUAD, St:'\MIIE. l,U\\AIIATI·2.2 t,,, the prtlJec; 
'lJJ1lo,lnu,:lion \,r hriligt..: . 

1.4 Th,s rcpmt i, based "I'"n the resull, of tidli , bbofntory te,t, cumludcJ on seleeled oil/nIck sample, 

1I111cdcJ Irolll lhrec bore hole up to Ihe deplh of 20.45 \I each and inlerpretati()11 oj" rC'lIlb \\,'re Jone ,IS per 

IRe n·200o and p~rtinenllS code "I practice,. 

2. (;COLO(;ICAL BACKGROUND : 
Ui::OLO<;I( ,\L BACKUI{(nJI\O: ·\m\l"dl.III'r~d~,ll Ih.: Land "flh" rising sun ' i', ",.:aled ID\\,trJ , Ihe 

n"rthea,tern tlr .11 India, It prc~ents ~ brcalhtakin~ henulillil ialldscnpc \\;th tuwerin!; snl)\\dad peak,. skep 

precipiloUS gelrge,. I",;h green \ alleys "ml innumerable stn:UIllS The sta(c is btlund h~ Ileighhelrillg 

countri"s like l hini! I fibet). Bhut311 and tvl)anmar towards North. \~",t and E.I~I respectivdy \runa.:hal 

I'mJesh Ilc, be!ween ~(\. 2g' and ~(I :;0' l\ and 91°30' and 97'25 ' 1.. It occupies an area 'J! HJ.578 sq, kms , 

\mna.:hal Pradesh is largely inacce"ibi<: ruggeu lerrain "ith t.lense illlpendrahic li,re,t, unpreJICt3hle 

I Immtil.. -:(mJIIHIr1-'t ilnJ l''HIor HlaJ \"ummuniultiom" TI1US. it i. 'colugil.::ally J ralber le~'SC'r "0(1\\;/1 n.:g ion 

"nlnachal I'raJesh consisls nf lour phy'iographic domams viz. u) Himalayan range, h) Tr~n'·Himul,') all 

ran~c ,) '\ag"'P;ltkoi ange and d) Brahmaputm plain. Lncn dl'main ha~ a dbtineli,," g~lIl\)gicaJ and l~d"l1ic 

hi'IN) . 

IANIJ~LlI)J.cS AND SlESMOTFCH)N1CS: Th~ r~gion i, rron~ I" ~~nhljllakc Since Ihc middle "I' Ihc 

ninct~cnth ccntury Ihere Ihld hecn a! Ic"st 1"1> l11.1JI,r c,lrthqu.lke, II XY7 and 1'1501, \\hkl1 tire amon~ Ih~ 

111.\,1 dc,lrucllH earthquakes in human history I he nl1'ulltainoliS lraets olthe region ar~ Inhabited b) penpk 

( r diverse ethnic grl1ups and ,uUuml ,Iflinilies lureu hy Ihe piuneering ,pirill>f man in ljuest nf the unkn""11 

he 1\ gce'grupilr.:al or gellingic,,!. rhe e~rlie'l rd.:r.:ncc (Ir Ihe region i. !\lund m Ihe Manahharala and 

1 
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REPORT O~ SUB SOl II\VESTrGATIO~ WORK FOR 
CONSTRlJCTION OF BRIDGE AT CH-83+-t24. 

JL'"um~I1"'ljLl' "rlh" g""I"g;~al ;nI\JrmJI;,," \\J' mad~ mO'lly by th~ Brit ish mililury cxr~dil ions dlUi"", Ih" 

carl, pan "I !Ii, 

nindeentil eCl\lur~ prillr lu "'labli~hlllent "I' the G~I in 1851 , rhi, ndudes the ,m:tl,III"", re,,,,,I, "llh" 

cJrlhqIlJk", whi,h arc a\;tilabk ,ince Ihe middle "fthe IJsl century . 

3. SCOPE OF WORK : 


rhe ,cor" or" or~ prov ided to LIS tor th i" "ruied WJ' limited to lh" foil, \\ ing :­

3.1 .~ runlli","g n""e"ar~ r lant. e<luipmellls and pcrs,'nnel 10 Ihe proiect si leo selling lip the cll" ipmen l. 

lMrying out the field invesligation, (10 land and tiem"boli7Jliori ,)n cOlllp!elion of \\ork . 

3.2 Making 1;[1 mm nominol diameler hore holes at the .ite in a li types of soil using suiUlhle approved 

Ilwlh"J ot I'tlring h' ne given at ,it" hy Ihe Lng ineer-i n-C har)l,e. Rcillsal sha ll mean when <:;rT lidJ ' 1\ ' 

\allle r"'Kile, 5l11iJr 3U em L' r 1"5 p~ndrali('i1 " I' 'iPT ,ampl~r , 

3.2.1 (\",dw;ling "andard p~nclraliDn Ic:sts in Ihe bure holes at J ,5U III inlc" ,,! 111 deplh a, PCI 

'1"'" i lical i{ln, ! instn"lil1ns (J rEng;necr-in-CIMrgc 

3.2.2 () I k"in~ undislurbed ,oil ~mp le' from belrc h"lc. J t 3.Um inte"al (Ir ~vcl) .:hangc "I strata. I 
\\'hiclle\'Cr is c<lr li<r as per 'pcc ilicdtion,. 

3.2.3 l'oll<ctillf' d"mrhcti soil s.1Il1rks Ir<lln t>orc hole at regular inlerva l .mel at eYeI) idenliliabic dhUlgc 

" r ,trma ii' slIppkmcnl Ihe bming rc,,'rds, 

3.2.4 I{cwrJing Ihe deplh ur gmunJ waler tallk in all the nore hok if ,'nserved up til II", depth "r 
nploration ,lUring boring \\'or~ as per spccifications &: \\ ilhJrawing the casing pipe I 
3.3 (""nuu'ling til" ji,lIo\\,mg lahmah,ry te,ts lHI ,clcded d islurbed ' un isturb.d s0il samples colleek.! 

lallllll~ demll, alld t\ IQisture conlcnt 

(h) 'iie,,, anal~,is 

I.:) II~ drllll1cl<=r analYSIS 

(u) I iqui" limil &: I' las li" limi ls 

1<"1 "'r~(i!ic 1.!,1."it\ 

C II Shear t<\1 (lI1l1ndi'lurb~d .mu rem()uld~d salllnlted dISlurbed so il samples 

[ 




REPORT ON UB SOIL I VESTICATIO:"l WORK FOR 
CONSTRlCTION OF BRll)CE AT CH-83+424. 

19) Dd~rmillatit.11 ufvuid raliu . 

3.4 Preparation ,1Ill! SII mi"ion o r repurt in (hre~ '''[lies, 

4.0 FIELD INVESTIGATIONS: 

4.1 ;\~"Ce"a" 1,Iail i. "41llpmenl an,1 pcrsonnel rl,r conducting th~ requisi te li,ld work "",rc mob ilized tll (he 

Silt: . 

4.2 une number h<>reh"k was lirst Ilmrked \'11 Ihe ground ,"rla,e as pc,. the 1:I)1'lIt given h) us t>~ Ihe 

I llg.lIIe,·r-ill-t'h"rut! , 

4.3 nure hoI.' "u, bored ,lIlhl$ ,ile U,IIl!) r"l~ry drilling method as pcr J. : I~92-1979. 

4.3.1 Standard penetration lests were ""ndLlCI~d III Ihe ahove bore hole al e\cr" 1.511 on inknal & ell 

change "I' slnHd .t> pCI' spccificati(ms f instru,tlon'i II I I ngincer-in-Chargc. I he hore \\as detined ur to the 

,ksired dept It" SlUl1dllrJ ,plil spopn snmplcr [Itta' hed to lnwe r end of .A ' drill rods was dri\cn III the bore 

IlIlles b) mean of ,t,wlard h.Jmmc, Dr 63.5 Kg, IJlIing Ireel) Ii-, III ,I height "I' 75 em , rh~ ,ampkr '''1' 
dri\~ n -I" l'rn as per 'p"~i lie"li"n' & Ih~ numoer, \,1 hl""s r~qllircd for cad 15 em penClr~II()n \\"~re 

,,', <'(dell , 1111' nUlllocls of olows fm Ihe rir~t 15 em pcnclmli llO were mIt taken inlo ~eel)Unl. Ihi , 'la' 

,onsillcred as " al ing "ril c. The numbe" "r hlnws lor next 30 em penetralion werc llcsi~nal<,d as 'iP I N' 

".01 Ill' Whcr~\"r Ihe tutal pcnclration wus less Ihun 45 cm. (he numher or hlow~ & the (kpth pcnelrated is 

incnrpLlraleJ in respedilc bore logs, D,s(urbed ;oil s~mplcs l1btaincd Jrtlm standard sriil 'poLIn sampler IlIr 

all Ih lO :ob"" standard P~lJcll~tio" tests were ,,)Ileeled in pn lythcne h.lgs oj' suj\a~h: ,i7e , These samrk 

\\ crlO pmI' 'r!) 'COIled. bbd<,d, reconkd .onJ c"rdully Iransl'OMd to the laboratof) fo r teslin~ , 

4.3.2 lIndi,lurbcll ,oil samrks 'ere ,,,Ilceled fmm the Il(>r~ h"k .11 c\'cl)' -' n() m inle",,1 in derlh .I: .11 

L"lIIgc "r slr.tW as p~r salllplin~ \pcdfic~l i l'n~, nl~'~ sampling tlll'e' ,lIkr r~tri"v.11 f,,'m the h"," h(.k \la, 

r"'pcrl> \I "\l'd anti ,c~bj at h,'tll cnd~ . Thcs~ ",ere carefully lahcl~d und I",n>purtell tJ the labmator\' 1(',­

I<'sling l 'ndi,lllrbcd soil samples where, cr sl ipped during li ll ing. "ere duly ll1.lrkcll in Ih iicld bore log, "s 

''''!! a, III Ih< "'i l pr"l1k 

4.3.3 Dis(u rhed _o il sampks "e", .llso colkctcd from Ihe bo,e ho le a t suilable depths illle" uls Iv 

urpkmcnl Ihe boring r~"cNds , litesc samples "ere c"lIc.:ted III polylhcne ags or ,uj(.obk SiLO: 1hese 

sample, \I ,,," prc>pcrl, scakd. InblOkd. rc.:urded &. ""rdu ll , transf1,"tc t,. Ihe "lbn"'t,'ry I", tc'lin~ 

3 
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4.3.4 1he deplh 01 ground Wll1~r lable was checked.l m~asllr"d in ,111:>1 r" hok,_ 

4.3.5 ~um'":1'1 of bore hule,: 

RL or bore hole DCI}I h or Ilore Water Icyci during the lime of I 
Ilop holc(\1) field work! J\.l) 

~o 0 ;-.Jol ent'ount~rt:d 
I 

5.0 LABORATORY INVESTIGATIONS: 

5.1 I he 10 IIL)\\ ing k,bL)ralory le,IS \\ ere <L)mhlCtcd on selcd.:d soil ,anoplcs r",OI "red 

rrulll hore hok ' Ie,I iLlcali<)ns: ­

(a) Bulk densilv anti \111islure <,1OIent 

tb) "ie,c "n~h,i, 

I ,-I 11:- "n1Old" ,ooulysis 

Ill) Liq,,,,llimil &. Pillslic limits 

(e) Spc.:iJi.:- g""\'II~ 


\I) Shcaf leSI "11 remnlded anti saluralcd dislurbed >oi I samples 


{g) Ddt.."nllill"ltil1n of \oid rIItio .. 


\11 Ih" ilb\,," lab"nti<.)r) 1,'Sls "ere ,arri~J OUI as per rdevanl Indian 'itnndurJ, AI/th,' soil samples "ere 
,dcnlili"d and I""illed as per IS: 14\1~-1970 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION: 

1 he sllld~ III I""" lUllS' result, 01 l"bllr~lorj ami Olher IIdd lesls are tuhul.ned through dinerent 11Ibk, .1> 

.tnn1.::\ Lin:. 

7.0 Analysis of liquefaction potential 

"i, anul~"~lllhrouJ(h Seed ~Ild Iclris, ( 1982) ~lll'rOa~h 

I i'II'da~l\lm i, g~n~r"II) o~curs "1 line to medium sand \\ ithon " Jeplll of IIU)'v1 fmm ground sllrtac~ . \\ illl 

incrca"ing ""rbl" ell preS'Ufe Ih,' chances 01 li'luetll~lion usually de~reasc. ( C'l D.5.1. ThcllfY unJ pr,leli", 
III h'un""unn des'gn 1\ \J °III , S.C Dns, Prentice hall of India Pvl lid Publish .. r) _As the Grell IS mostly 

hOlll!kryl Shale prnbuhilil) f1fliquefaclionls "hllo'l niL 



REPORT 0 SUB SOIL INVESTIGATION WORK FOR 
CO. STRlICTIO~ OF BRIDGE AT CH-83.,..JZ.J. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear Criteria 

I . ('~lI3-1'i81 r~cumm<!mb Ih~ 101!.'I'lOg, c<l"atinn t" ':,Ileulnh! Ihe net Sale 8~arin" Capac,!} . (I." 
ha"J un II<ln,en ' , 13":lIing Capadt~ ~nJh,i" 

'1 - 1 I· ICN.: '>, d, I, +4(N,,- I) S;J4 i4 I u.5y B 1\ , S, d, i,:\ J{ '. : 

Whcre:. (' C"h"si"" llf ",il . 

Y ~ ~'lIl1rakd \) n it~ L1hoi! 

B - \\ iJth "I' tll<Jling - 2.0 m \a~'lIlllcdJ 
R • ~ \\ aler tuble: ,orrcdiun il,"tor dependirtg "P"rt p",iliun lit' \\aler IJhle 

\\llh r,~ped III tlJllOding level 
1,1 

, ... ~q . Nr Il.:ar Hlg. I.,;~'ra~it~ lat..:lnr 

S,' :", .S, - :'hup.:: ta,tor 

ll.. d.!. d, , deplh 1;1 'I('r 

'- Illdinati,"1 la~tllr, 

I ,,"lor ursaktl -3.U 
III ('a\rulutiun IIfsafe bearing !I,.."sure 1""cll on lolemhle scttlcmcnl. 

Tile s"k be:l6 Ig pre"ure i, tLl be hlllnd Dill 1i"'l1llhc dastic scUk,"cnl cun,idemti"" .\OJ is r"unJ frOl11 
Ilw ",1"'11 Ill!! "<llIalio" !.\Iven I. sou'! (part-I) 1'176 

", "", III,' I ,,, .• 1 ( 1"gl .\1'0 + "PI' p, 
\, linal selliclllcni ill 111111 

"I - Sdtl·nI~1I1 \:lImpukJ fn'm (\n~ JIIllt:tl')i('1rlJIII.:.... ' 

II ~ Ihkhlle,' "I soilla~"r 1!I m 

" .. = hlll;,,1 \I1,lI fillh'.11 mid h~,ghl "I' ,,11cl\'~r 
C. Comprc";')n InJe., 
p, - hlilial ctkCIIVC pressure at mid height or layer 
~r I'res\lIfe 11K rCIlIcllI 
lor IhL COl11plllalioll of sClllel11cnl or Inundation l(lUlll ~d al certain depth . a wrrcctil'l1 ~hlJllIJ bt· ,'pplicLi Ie> 
the ,akulah:d" IlIlh. Illrm <11 a dcrth fallor 1<1 I,,, read 1..0111 I· if! ' L'. of I S. 80119 (1'~lrl-l) 1<171>. 
Currected s"llkl11ent '>"' S" Jerth ihelllf 

[krlh 'actlJr i depend '111 Ull Ih<: 1'0110" ing 

i [- I cpth 01 Ill" ling ii . I = l.entl1h of 1'001 In.' iii. 13- Width of tooling 

http:fillh'.11
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ruble! !'.afc Bellring Cn Pilei 1\' at different depth 
, , 

rUlilltJalion I>cpth hchm RL uf founding Recmnm~nded oct safe bCllring 
le,cIgruund Ie, el (1'1) ('lI/laci!} (M ton/.~lJm.1 

-t 1.U 8'14.400 55.6'1 

t 
4.0 8'J3.-100 69.30 
:' .0 X<,I2.4UO S~.')4 

<)6.61fl.O I ~'1J..lOO 
'r­

111)12
I-

7.U I 1l'l0.4011 ­
124.068.U 889.lUU 

'1.11 I 38S .40() 137.83 
151.6310.0 I 887...JOO 

-'--.­ -
9.0 CONCLUSION AND RECOMMENDATION 

\"il "t this s ite i, ,.j boulder strala UphJ" dcpt!. or 10.5m llfbuuldcr: Slrillll after Ihal il is oj \\calhercd rock . 
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ANNEX II 

sse calculation Abutment Right bank BH1 

f)~rth C(lIH!siol)t l: 1 

\·g;~'llm) 
Angle " f 
Sh"aring 

Relative 

densi I" 

II ,6 61 

Rela\IVe Denslly I D > 70 00 ( General shear condition .1 

Relative DenSity ID < 2000 ( loea Shear condillon 

Correspond.ng to ID~ 62.00 Int~rJ11t:Jial~ ~hCilr <lIndili"n 

VAtU RF T' I)F : Intermedi.lle shear 
m:sl(ji\ -\NCiLE or SHEARING RESISTf\]\;'CE ' 

.-------------r-----------~ 
For General shear rOT Local Shear 

\n~ k "I' Sh~arin!C R~sislanc~ of End Hearing Soil Lay~r (p) 36 

Depth of foundn(M)DI =10 

Soil para mete r 

c= (I kg/scm= o tlsqm ysub (lon/m3) = 1 

() 36 General 

Bearing capacIty fac tor 
Nc I Nq I Ny 

0­ 36 5061 3781 41.1 

Width(B)M­ 6 Length L = 6 

Shape Faclor 
Sc 1.3 Sq­ 1 2 Sy= (square) O.B 
(square and circular) (square and Circular) Sy= (corcular)O 6 

Sc = 1+ 0 2x BIL = i.2 Sq = 1+ 0 2x BIL = 120 Sy= 1-04xB/L= 0.6 
I Rectangle) ( Rectangle) ( Rectangle) 

Sc ( to be adopted )~ 1.3 ISq ( 10 be adopted )= 1.2 Sy(to be adopted)= O.S 

Depth Factor 
dC-II +0 2(DfIB)tan(45+0/2) dq=dy=1+0.1( DflB) la"(45+0/2) for 0>10 

= 1.52 1 26 

dq=dy= 1 for 0< 1 0 

http:Correspond.ng


oq=dy=( to be adopted) 

lnclinination factor 
Ic~Iq=IV- /1 - a/gO} 

= , 

Water table correction factor Rw = 0.5 

1 04 

I 

I 

qd = {sc de ie c Nc + sq dq tq V D (Nq - 1) + 0.5sy dy iV YB Ny Rw) 

qs'" IfF { sc de Ie r. Nc ,. sq dq Iq Y D (Nq - 1) + 0 5sy dy IV y B Ny Rw} 
qo ~ 51056 tonfsq 

Oepth Of foundn(M)OI = 10.0 

Soil parameter 
-C II kglsc Vsqnl ysub (lonlrn3) = 1 

(l= 36 shear condition Local 

.\ngle "r sh~Jring r~s i ,tilnc~ f•• r lucal fJilurc - (\n = Lan 12/3 lanO 

Bearing capacity fOletcr 
0 36 Nc Nq Ny 

0m 25 10.882072 1066 

Width(B)M= 6 Length L: 6 

Shape Factor 
Sc- '.3 Sy- (sqUOlre ) 0.8 
(square and circular) 

Sq- 12 
(square and circular) Sy= (Circular) 06 

Sc = 1-.- 0 2x Bil = 12 Sq = 1+ 0.2x Bll = 120 Sy = 1-0Ax Bil = 06 
( Rectangle) ( Rectangle) ( Reclangle) 

Sc ( te be adopteCl 1= 1.3 ISq ( to be adopted )= 1 2 Sy I. to be adopted I' 0.8 

Depth Factor 
dc=(1 +02(DfIB)tan(45+12l12) dq=dy=I+0 1( DtlB) lan(45+012) for 0>10 

= 1.52 1.26 

dq=oy= 1 lor0<10 

dq=dy=( 0 be adopted) 126 



IncilninatlOn factor I 
IC-IQ-IY- (1 - 0190 

= 1 I 
Water table correction factor Rw = 0.5 I 

qd = (2/3x sc de Ie c Nc + sq dq Iq Y 0 (Nq - 1) ,. O.Ssy dy iv Y B Nv Rw) 

liS = llF {213. sc oc Ie c Nc + sq dq 'q Y 0 (Nq - ) + sy dV V V B Ny Rw} 

qd = 162.68 tonlsqm 

corresponding to 10 > 70 General shear 'allure 
UBC(gen) = 51':).56 Tonlsqm 

CorresponoJng 10 10< 20 Local Shear failure 

USC (Loc) 16268 Tonisqm 
Corresponding to ID= 62.00 
It.> bc' interpolated between Gener31 amllot'al shear r"i Illf" condition 

NET ULTIMATE LOAD BEARING CAPACITY (Qnu) = 454 .90 Tonlsqm 
F r ' 10 = 162.680109) 

Safe beanng capac,ty 151 63 
I FOS =3) 

http:51':).56
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Depths RL 
0.00Mr-·.....--.-,897.400 

1.50M 895.900 


1 0.50 M f-L-L---Y 

20.0M L 877.400 


~ sand/Weathered CWl Rock
L ' . Rock ~ 
Fig 1:Cross-section & subso_ rofi1§'" 4ril-L--_ _
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REPORT ON SOIL INVESTIGATION WORK FOR 
CO!'lSTRLCTlON OF BRIDGE AT CH-90~RI6. 

1. INTRODUCTION: 

1.1 Thi~ repurt pr~s~nteJ herein u~al, wilh Ihe fidd and laboratory in'eslig3lion, carried [JUI by,,, IC' 

3,',e" Ih,' nalur~ of sub-SImla and lu c,aluall' Ihc suil parameters required !i'r dC'oign or I\'unuallon, 

prop"scLi 10 f;, ,'unslrw:teu fur proposed bmlge , 

1.2 llient', he lp is graldull~ a,knll\\kugcu in prov iding bon: hok locatiuns. llo,,: supervision and 

LheL~ing Juring bor ing. scUllrling. 'ar iolls testing oreral ions and cooperation and guidance durin g 

linali7.al ion ur report , 

1.3 I he \\nrk 01 In:,)lechnical InveSlig,lIioll was uwarded 10 RIIlr\~l f'OUNUA II01'-.S P\'T lTD.. 
H_7 In L l..\i\C NO.1 (.\ , ~()RTII). P NJA8.\RI ROAD "IXMILE. LJUWA.HA 1'1-22 lilr tile projecl 
.:,'tlslru([ion Ill' bridge , 

1.4 This r~plln is based upon Ihe results uf fidd , IJboratory kslS conduckd un sdected soil/rod. '3111"ks 

':(llh",tcd from thr,," hore hole IIp wth" deplh oj <'.·15 M each nnd interpretation of results were uune as per 

IRe n-20Llll Jntl pertinent IS code o f pradic"" 

2 . GEOLOGICAL DACKGROlJNl.l : 
GEOLOGICAL BACKGROL"ID : Aruna"h," Prdt.iesh. the Land "r the ri,ing ,,'n° is 1((",lIed loward, Ihe 

n"rlllI:~slern lip of India, II presents n breathtaking bcaUliiilJ landscape with lowerinp snowdad reaks. , Ieep 

jllecipiluu, gorges. lu,h green \'alleys and innulllerahle slre~ms. The 't,lle is bound by neighboring 

,\luntri"s lik, L hilld (I ihel) I3hutan and r-.ly.mmar lo"",d, Nonh. \\'est lInd Easl respectivdy , ·\runachal 

I'l"ldesh hes belween 26u 28 ' and 29' 3U' Nand '} I 30' nnd 1)725' [ "occupies an area 01' SJ.57M '4 ~m' . 

Arunadlal P,,,,k,h is largd) inac.:""i"l" rugged termin \' ith dense imrcn<!lrabk kireSl" unprediclable 

dirnatic t:llildilir>", ami puor oat! communicali.ms, Thu,. il i.' gc:olo!ll"alll". a mth.:r Ic"cr 1-.nll" n reg"'" , 

Arunachal Pradesh ,'on,isls of lilllr physiugraphic domains ,i7 , al Ilimalayan range. bl Trans-111m" ,,~an 

range,) "iag<l-p.II)..llI r.lng~ and d) BrahmJputra plain. Each dllmain h,,' a di,llIlctive geologiCAl and I,',to",e 

hislt)ry , 

I Ai"D~LlllES AND SlliSJ\lOTECTONlCS: the rC1l1O is prone 10 earthquake. Sillce Ill" middle Ld' the 

lIin,le,nth n'lltllT)', th~rc had heen at leasll\\o major eorlhquakes (1897 and 19501, which ar~ amon!! Ille 

mosl dcsln",l" c earthquakes in human hi,tory. rhe mlluntainOlls tracts of the region are inhabiteJ by pe,'ple 

"I' d ' \"'r;~ cllmi, gwup' aml l'ultllru l .IITinili", Illred by the ",,'ncering 'piril "I' man in qlle,! 1'1' Ihe Ilknl",n, 

h, il geogr.lphical ,'r g~'<)loglC.d. Ihe carlie,t rd""n.:" of the rcgiun I. ' luund in the r-.lahahhardta and 
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•i",ummlalioll of Ib~ g~uillgital ini"rtl1,lIi"1l \las milde mu,lly b) Ihe Brilish I1l1lilar\ exp~dil i "n' during Ih~ 


earl~ parr orth~ 


ninel~~nlh t:crtlllr, prio r III ~'labli,hl1lellt or II,., GSI in 185 J, This "'\dud"s Ihe 1ll~II~ul"u~ rc~unJs "I' Ihe 

<!anhqll.I~", \\l1i.h .Ir~ .I,,,iiabl,, sincc Ill" rniddk Mlhe 1.1,1 ,,,nllll) , 

3. SCOPE OF WORK 

I h,,' ;COP" 01 \lwk provided In u, k>r his project was limlled 10 the Illilowing:­

3.1 :'vlobliiLing nccessa!) planl. eljUipmenls "nu [,,,r.,mnci 10 (be pr,)j""t sile:, selling up the equipmenl. 

,urI) ing Llu t Ih" lidJ irl\''''"galiuns lin land anu uemobiiiz.atiun un compietioll of\vork. 

3.2 :\taking 511 nml nominal diometer bore holes "I the Sit" in all t)re~ 01 soil using suitable approved 

ndlillu of t>l>rirtg In 11" gi~"11 al sile by Ibe Engmeer-in-<..harge Refusal shall me~m when "'PT Jidd ' 1\ ' 

vallie rendle, ;;U lur 30 em ur less penetralion III Sl' r sampler. 

'1'~(itiLati,tn,,, 1I"lrlldiOlh "i rngll1cc, -in-( Ii,"gc 

3.2.2 C. L>II",ting umj"turbcd sull sampk'i Irem belf, holes al 3 ,1J01 interval ,)r c\ery change "I stfala. 

whichever is earlier as per spec ilications , 

3.2.3 Colleding Jisturb"d soil sample, Irom bore hole at regular inlerval and at evel) identili,lble change 

,>1 slrata tl' supplemenl Ihe hocin!! re,ords. 

3.2.4 Re~urding the depth o f ground "aler klbk in all the bore hule il ubscn 'd up tu Ihe depth 01 

,,"plnratlon Juring horing work as per spe,ilicnliuns & lVilhdra\\ing the casing pipe , 

3.3 LIl",itld",!! the lullo\"ng laomatl>I)' tests on sdcclcd di,turhcd / undisturbed s(lil sampks ,·oll".:I"d 

(.1) Bul, densil) ,lI1U 'vIui,lure COI\\,'11I 

(ll) ..,ie'vc analvsis 

Ie) lI~dmmClcr anal),is 

(d) I 14uid limil &. Pbstic limlls 

(d "peri Ii, grn\ ity 

II) :-hear leSl,lI' undISturbed and r"moulded salurated dislurbed sull s,lll1pks 

(g) IJdcfminalicm u [' ,'uid ralio. 
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REPORT ON SOIL I'WESTIGATION WORK FOR 
CO"llSTRtICTlO"ll OF BRIDGE ,\T CH-90-'-SI6. 

3.4 Preparation and ,ubmi"ion 0 I' report in thr.:.: cupi~, 

4.0 FIELD INVESTIGATIONS: 

4.2 one number hor~ll<Jk "as !irst markeu u/1 Ihe grollnd sur(;l\;e as jl<:f the layuut gi,"n 1<> us 1-\ Ihe 

cnginet!r-IIl-( 'h.lr~c. 

4.3 Bllr,' hole '"'' horeJ at thi' ,il<: II'ing rular, drilling melhllJ a., [ler I~ 1119'·1979. 

4.3.1 Standard penetration tcq, \\, cn~ ~unJu.:leJ in th" ,iO'''''' ollre hl'i<:.il cIerI I '0 m inlenal &'.il 

cliange Ill' ,lr.it...IS pcr 'pccificaticms / instructi,,", ,}r nginecr-ill-Charg( fhe bon~ \Va, cleaned up In the 

Je~ircd depth, Standaru split 'po(ln sampler attached to 100Ier "nd ,,1' ',\' drill ruds \Va, driven in the bore 

h(lie- h~ means of slamlard hammer of 63.5 Kg, I:illin!! Ireel,' Irom a heil'hl of 75 em. rile ~amplcr \\';IS 

uri"cn ~, e111 ,i\ per specilic,itil'l1~ & the numbers ur viol'S requireLi r"r "ach 15 ,m penetralilHl \\-ere 

le(' "lcd, Ihe !llImb.:rs 01 bl"" Ii..r the lir,1 13 em p<nelralil1rl wer~ n"t t"k~n 11110 u,,,,unt. Thi, \\,1\ 

eon,iJ~rcd as ,~"ting dft,,:, 'fhe numb.:rs 01 blu"s hlr nc.x130 elll pen~Ir;.tiun "ere designaleli as SPl ' r-. ' 
',llnc \\ 1I~1~\er III.: tOlal i"endmtion "a, I"" than 45 em, Ihe number "I' billw, & rhe deplh penelr,lteJ is 

trlWrpllrJled 111 r~>fl~cliv" bore Illg., Dislurbed soil sampk, obtuined lrom ,tundard splil spoon ',1I11[1I"r Inr 

"II III, nh,,\c standard pCllctral;un test; "cr co llected ill pol~thcnc bags of . uitable si7~ . Theseampks 

"ere I'h'perl, ,cJkd lahclcll. rccurded amI (Jr, ull) InmspnrteJ til the lahurnl",! lil( testint( . 

4.3.2 I"lIdhturhcll s"il ~all1pks \Vcre ,-,ullede.! frum the bllrc hul1: at ,'very 3 .00 m 'nlcrva in dcplh &. .il 

chan~e nf Slfilla as per sampling sr~cilicalion' . nlese sampling tubes after retrieva l Ironl the bore hole ";1S 

pmpcr1: 1\;t,\cJ and ",aled il l both emls. These were carefull~ labeled and Irnnsponed 10 Ihe lalmratof) li.r 

k'ttng l. nUlslurbcd 'vii ~amrles wh~r~\er slipped during lilling, vere duly markeu In the lield bore lug, 'l> 

\l~1I as ill the ",il prolik. 

4.3.3 Ui.turbcd ~oil ,ample, \\cre: ,I,u l'l,lIeded i""'Ill the b"rc hole ,il '"II"bk lkpths;tn\l:rv ,iI· , to 

,upplcmenl Ilk' boring record,. 	 I h"'I! sample, were ,oll,,(\.:d in 1'(1) thene bags Jf ,uit,ibk sl/;:. These 

ilmpks ner"I1f,'peri) seale. labeled, record"d & carefoll) lransported In Ihe laboratory for tl";'linl,! . 

4.3.4 The deplh Ilfground" ilter tahk 11'," d1<:ckcd I mc",ttrcd ill .111 OMC links. 
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4.3.5 Summary ..r hurc bull... : 
T;lhlcl 

HL nf bore hulc D"I)tll ur fiorl! Water level during IIlc lillie .. r 
h.p hlller'1} field \I ork( l\I} 

-c,------j• 7(18.5~ I 1I1.n '\10' l'm:ounlered 

5.0 LABORATORY INVESTIGATIONS: 

5.1 The loll"., Ill!.! lahoral"r), II!'h "~Il.' .:undull!.'J un ,dc,(cd suil sample, re,overed 

from bore hlll. ' lest I"calions: . 

(.,) Uulk dcn"l~ Jnd ~loistLLrl! ~ontcnt 

illl <;1"'" an"I, " 

i<) I i~ dWlIle" .10,,1: SiS 

IJII "luiJ lirT1lI '" Pla\li~ Ii mils 

Ie) . pl.'cilic glavily 

III Sh..l1 Ie" "I: lemll ldeJ anJ snlur.llcJ dislurbed soi l samples 

1101 Iklerl1linaljlln (II '(lid rali<• . 

\11 the a O\e In nraillry Ie,,," "ere "~rri"d ,,"I ," per relc'ilnl Indian ·tandarus . Alilhe soil samples "ell.' 
iJ!.'nlii!n] and , lassilkd as pa 1-;: 1-l9~-ilJ71) . 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION: 

I he ~Iud: 01 ""re I,'gs r!.'sults ur labolalOI) and olher field Ics1s arc labulaled through dillerent I"blc~ as 
Jnnl"\.t.n:. 

7.0 Analysis of liquefaction potential 

II i~ un"I),~lIlhrou~h Seell anllillriss ( 1'182) "ppro"~h 

l i(luda~ti(ln i, g,ncmll) "c~ur~ III fine h. medium 'and 1'Ilhin ! depth "I' III.OM jrom grl1und suriace. \\ ,Iii 

"II oundal,,," d~SI.~11 1\'\ "'"m, S.t . I)as. ['rcotic hall 01 India PI[ Ltd Publi,her . As tlw ar~'1 h ml1stly 

hould,'nl "hale probnbilit) of Iique faeli1m i, "Imnst nil. 

., 
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REPORT ON SOIL I!'IVE TIGATIOl\ WORK FOR 
CONSTR CTIO!'l OF BRIDGE AT CH-90+816. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear CrIteria 

I": (,-103-1981 re.umm~nds Lh~ 10110\\ mJ,\ ell~ulion h; "~Iculale the nel Sole Ik~rin~ Capnellv . 4'­
b.I>,·J on i hln,el1 ' s Bearing t 'apa~ ity .mul) "is: 

'I" I I IC'<C S. d, I. j 4 (N q- I) Sqd" iq·' 0.5 y B , S, J , i , .\ R,,: 
Whae. l' - l"he"un Df ",il. 
y .. S~tLlnllcd Dl'nsity "I' ,,,il 
[3 - \\ idth or ",,)tlng .. 2.U III (assumed) 

R - Water table ""rreClilin 1'''"lOr dep~ndil1g Upnn p",ilioll ul \\ala lable 
\I illt respect to I()umlmg level 

~ Lib: Iil C '>Lln:hargc ;11 fOOling kvcl ~ i' D (0 ~ Jcplh of I(lOling) 

'J , 'lJ. :-I . Bearing earnelty fn,tllr 

',. "•.S Shape factor 

.I" d . d. . deplh taclOr 

I i , I inciin"lllln t:lClor, 
r Factllr IIfs"tet)' -HI 

8) Clilculalion of safe beanng pressure based on tolerable scnlemcnt. 

I he "lie ~earing pre'S Lire is III be f(mnd "~II t'rtun lite da~tl" seltkmc:nl ,nn~idera!illn and i, f, 'uIIJ II ""I 
Ih~ h"l(lwin~ ~qllil!IUJl given I.~. MUOY (purt-I) 1'I7h 

'i, 'U (II,II!~,.)( log ,,(p" T .'\p)/p" 

~, - rin,,1 ,enicl11cIII in 111111 
'i ," SelllenlenlClllltl'UI"d fnlll1 I1n~ lilO'''II,i'''1.11 11.:,1 
II 1hid..n~,s or sui l laY"f in m 

Co ~ Initi,,1 \",d rali" al miJ hdghl "r of I.,va 
l" ("l1Irr,·"i"l1 Inde;.; 
I' ~ In it i,,1 efl""ti"" pressure at mid height 01 layer 
!1p ~ rr,,~,ur" Increl1\enl 
For Ihe ,omp,Jlatioll "fsdl lellleni uf /l1lIl1d.t i'"1 loundco 31 certain (kplh. J correclion should be appheu Il' 
Lhe c,kuiateJ " , III the locm of a depth laclllrtn be rcad I,om Fig: I:! of I.S. MOO\) (part I J I<l7h , 
C, .rreckd settlement Sid ~ S, " Jt"t" liH:llll' 
1kpl h laclor i, Jerendenl on the lallowing 

i. 1) Dep lh "I' loot;n~ ;1. L= Length or fOOling ii i. 8~ Widlh or luoting 
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lien' Ibe SlI fc hearing ~lIl)>lcif)' of soil for open fO~lId~tion i ca lculMcd based foundation 00 rock. 

As per IS 12070 -1987 
The sale bearing pressure should be estimated from the following equation 

~i - Disconlinuily IJ~lor ~().I I Minimum v"lue) 
fkrlh HI ~I 

'i' ~c x:\ i 
-. - .:' II I 1I. 75:'>IPa = 75 Ton/sqm 

('able! Slife llearing f'''I!"cill' al different dCl!th 

FUlIl1lbliun Deplh bel,,,, RI. uf fUlInding Recommended net ~are beuring 
grClund !c\l'1 (1\1) Ic\cI ('arari!) (M ton/sqm) 

-~ 3.0 795,521 75.0 
75.(11.0 794.521 
75,(1~ .O 793.521 
'15,(10.0 7'J2.521

I--- ­
7.ll 791.521 9''.0----,- ­

Y5,US.O ­ 7YO.521 
-

,!,() 78<).521 95 0 
95,lJIO.n 7XX.521 

-

9.0 CONCLUSION AND RECOMMENDATION 

Sub ",il :II lhi, ,ile i, 01 r(lck~ h pc , Safe bearinll capacily le)r () en j(lunt.ialion i ~ shown in abo,,: Idbl". 

G 
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ROD Nil __ 
('me r~Cl)very<:'" 1':' ,000 

(IR 
ROD" Nil 
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l REPORT ON SOIL II VESTIGATJON WORK FOR 
CO STRUCTJON OF BRIDGE AT CH-I08+546. 


1. INTRODUCTION: 

1.1 Fhi, Icrorr pre,enkd herein d.:ah \\ ilh Ih lidd Jnd 1,lboMory in"~sligalion< carri~d oul by us 1(1 

.1"',,, rh' l1alur~ uf suh- tmln and 10 eVdl\lal~ II,e >oil pmamctcrs required for design ul roundal;"n, 

pr"l'nscd III he ,,,nstrucled I"r rrop"",1 bridg,' 

1.2 (Iienl ' , Iidp is graterull~ ,,,:kn<l\' kdgcll 111 I'nwiding nore Iwk Illcalion" e1m.e ,upervl<IIlI1 and 

ch,cking during boring. sampling , \'arioH' k,ling l'p~ralions :lIld cnor~rat i ()n ;lm.l guiJilllce during 

1iI1.1Ii7.lIi.,o or repon 

1.3 rhe wor~ ul' (ieot<!cilniclri lnvc'"g.ltioll W<L' a"arded 10 REI.IA'JT FOU"![JATlONS I'VT I 111_ 
H-7. BY!:. I AN~ 'JOI (A.NORTH), PANJAI:!ARI ROAD, IXMIL F, GUWAHATI-22 rn, Ih" pro;"CI 
l·..~n .. lrudlL m \J" hridgc . 

1.4 Thi, reporl is based up,)n Ihe r,sults llf liel.! . 1;lbowmr~ leSl, conducled on ,eieckd soil/rock sample' 

collecled Ir(.m lhree bllrc hole up (0 Ih~ <i,plli 01 8.-15 M each and intcrprelation <II resulls wcre dune.IS pcr 


me 78-21100 and pertinent IS code of pmdices. 


2. GEOLO(.ICAL BACKGfWlINO : 

C;FOLOC.J[' \l Il,.\CKGROV'/l): '\nlllach.tll'mdcsh, Ihe ' land "llhe ri~ing sun' i, 1oc"ted IOWi"ds Ih, 


nllnh",!,t"rn Up of India II presenl, a brealhlaking beautiful land,cap~ \\ ilh to\\wing snu"dad peaks, steej 


J1 ""ipit"u, I;<'rg"', lush grt!en 'allc~s anJ innul11erabk stream,. Til.: ~1.lle i, b,\unJ h\ n.:ighb<lring 


,IIllIlIri" li~" lhinll (Tib~t). Bhutan and M)anmar t(",ards North, '''est and l::.a,l resperli,,,ly. A.runachal 


Pr"dcsh lie, bet\\een 26":!g' and 2~o3U' 1'.: <.lnu 'II 3U' and 'IT 25' l. It ucclIp.es an area uf Mj.578 "I_ km, . 

Amnil"hal P",d"h i' l argd~ inaccc"ihk rugged terrain \ ilh uensL impcndmblc «"e,ls. unpredictahle 

dimalh: L~'nJll1nn..; ,and POtH' road t.:omf1lUnil.:ali\}n~ . Thll~ II IS g..;ologlcall:. a ratht!(" Jt!'~s~r kno\\n reglDn. 

Arl"1acha l Pradcsh con,isls of lour physiogmphi ' dumains viz . a) Himalayan range, h) Trans-Ilimalavan 

ran~c d \i~gn-Patkol ra"g.: amI III Brahm.il'Ulra rlain, Ea~b ul'main has ,I uiSlin,tlw gculugical and t~dljnic 

hl~llll) 

I.A '<DSlIflI'S AND SmSMOTfCTONlCS: The r~~ion i, prone to ~ilrthquak~ . Since Ihe middk lJl III': 

nlnt"t '~nlh celltury . Iht"rc had he"n a( k~sl I\\u m(\il,r earthquake!; (18'17 and 195111. "lli"h Me "11,.'111,\ Ihe 

1ll,,,1 deslrudivc eanhquakes in human history . rhe mountainous lracts 0 1 the region nre inhahited by reoplc 

" I' divCI"" elill1i" \!roups and cultural allinilies lureu oy Ihe rioneering ~piril or man in qlleslllllhc un"n""n, 

be il geographH:lIl or ge,)Iu[!ical 'I he earli~st r~ferenre "f Ihe region is round in Ihe MahahhMal·. and 

L 
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""eum~fll"lillll "I' IIll' g~ological inlortlhllion was m"de nwslly h~ Ihe !:Irilish mililary ~~pcuiliun'; uurin!! tb,' 

eJrI~ part of Ihe 


nilldc~nlh l~ntllr} prillr III "slabllsitmem "llhe G~I in ISSI . 1 his e~cludcs Ih" meticulous re,'lfel, III Ih< 


eJrlh4"a~C' \\ I1Kll ,1IC ,nailahle since the middle oflhc 1",1 ccniliry. 


3. SCOPE OF WORK: 

1 .k ""pc "r" ,'r!.. rm,sid,u lOlLS lelr this prlljcd "3, III11iled 1<1 Ihe 1',,110\\ ing " 

3.1 \Inolliling neeessar} pl.lOl. clluipmcnls Jnd peN'nnei 10 Ihe projecl sile. selling lip the equipmcnl , 

carr} ing, ,ul Ih, lidd invesligatlOns on land and dcmobihLation on c(lmpklion of work. 

3.2 t\laking 150 mOl nominal diameh:r bure hule> ill Ihe site in all ypes of soil using >lIllabk ;lrrrov,d 

mdh"J III 1>01 ing Iv be given al sile b Ih,' [nginea-in-('hargc' . Refusal shall mean II hen S,1'1 lidJ ' N ' 

lalul' fc.•(hes "0 Ii" 10 (111 \Or les, penclrllliun "I' S!' I sampler. 

3.2.1 (LlIlJuetin" sl'lIIu,,,J pcn~lr"linl\ Ie,,, in Ihe bure h"les al I SO III intcn al in J~plh ,. lwr I 
sp\!...:iJiL'ation, il1~lrUl.;lions of l:.ngincer-iu-L'hargcI 

3.2.2 C"lIe,'lm~ LlndlSlllrocJ >oil sample, h"lll bllfe hoks nl 3.0m Inlerval or e\Cr, chan~" "I stral,l. 

,)1 .[rata I" Sllp"Iement Ihe boring fecords. 

3.2.4 Re ','rJlng the Jepth 01 ground waler lfiblc in all Ihe bore hole If (lbsencd up tu thc' Jepth of 

~'rlor;J(illri lurIng horil1g \vur"'- as per spf.!cific.lIlnn:-. ..\; \\ ilhdmwmg lh~ c3slng rupc. 

3.3 Conum'ting th" ",llm"in" lahomluf} le,ls lm ,dect~J dislllrhcu , IInJi,llIrO"<I soil ,.,mple, cnlleel,," 

tWill hnn.' hok i le~t ol:~l(ions , ­

lat Bulk "Cllsil~ and :'vloisturc .onlenl 

(0) , .,ve .1Il,,1~ SIS 

(,) H, ,irllnlekr .lnal) sis 

(.I, '-"Illid 1111111 '" i'la,lk lim;" 

lei s,ps:,,;jjc gf"' ity 

II) :-h.,-ar lesl ,1 lIndislllrbcd .md fcmouldl!ll saturaled cli. lurbcd wil ,,"npks 

Page 
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REPORT ON SOIL INVESTlGATIOl'l WORK fOR 
COl'lSTRlCTIO OF BRJDGE ATCII-I08+S-'6. 

(g) Ik",rmin.llilln l.l \( id r..tt,I', 

3.4 Pn:parati,JI1 nnd 5ubmissif1r1 of report in three copi~~. 

4.0 FIELD INVESTIGATIONS: 

4.1 ~~c~ssar, planl. equipment and personnel Iur wnducting the requ isite field wort.. \V,rt." mubilized tu th~ 

E.ngine~r- in-C· ll.lrge . 

4.3 Bore hok W.IS bor~J al this si le using rolaf) drilling 111<:11lOu 3, p"r I~: 1~92-lq7<} 

4.3.1 Standard penetration lests were conducted in the ~bovc bore hole al evc,)' I 50 III inter\ al & al 

ch.n~e of slrala "S per spcdtknllons ' 1n,lrllCIIUlb 01 Engineer-in.( h:lrge . I he bore W;IS cleaned up 10 the 

deSired depl ll>. ~wnJard split spoon samrkr <lllached In Ill\\ rend ,,! 'A' drill rod, was drivcn in lit" [ ••• re 

h"k' h) m"al1' elf ,1"n(\,lrd h,tnllllcr III 6.1,5 Kg rallm~ fred) frll", a heighl (If 7'" em . rhe . uOlpkr "a' 

driven ~, cm as pcr ,pccdic;!tions & the number' or blows required lor each 15 Col penetration were 

rewrJed . The numbe" of ble"" I,,, Ihe lirsl 15 ~m r~nclr.lliun \\cr~ nut tahn inlo account. fillS was 

~on ,iJ~r"J J' ,c"ling dr;\e, I he num"ers of "I"W' lilr "eXI ,0 ~1l1 pendraljun "ere de'ign~led ';, SPl 'N' 

valilc. "here'.r the tolal rendr"lion was Ie" than -15 COl . Ihe numo", oj blow, & Ihe deplh penelrated is 

inc"II'"ralcJ in resp''"ti\" bo,e I(\g~ , Di,IIIfI'eJ ".il S, II11I''''' ubl";nc.! fn'm ,tumlarJ splil 'p(lon ,ampler Ii" 

.,11 the ab,.Vc ,.Irld~rd pI:ncirati(ln ieSls \lefC ""lIecl~,,1 in 1'(1) Ihene !lags "I SllllJble ,il':, The,,, sal11l'k, 

"ere proper!} ,cliled. 13 ekd, recorded Oil carelull lransported 10 Ihe laboralo,) lor le'lin£ . 

4.3.2 Unlli lu.-bl'tl soil samplc, \\erc collccteJ fr()m the bt1r~ hole at ever, 1.00 m inlcnal in derlh &. .,1 
change III "r..tIJ J, per sampling ,p.:cili.at;olls . The'" ,.HllpllOg IUhc~ after '~Irie"'ll fn'l11 the b,.l'c hok '''is 

pmrcrl} \ axcd "lid sealed al \)olh ends . The,e \\ele ,;!rdldly labded .lnd transported to the lahorawry I ..r 

I~sting. linJi'lurbed ~tlI l samplcs \\h"rewr sl ipped <luring lilling. were duly marked in the tidd bore logs as 

\\,,11 cls in the ",il prolite. 

4.3.3 Disturbed soil samples \\ ere aI,,, collected rrom (he burc hole al suilable tlcplilsiilllcrvul, tu 

Wl'piement lit" hOling record, . lhese SJIl1pks "ere ""lIedeli in pol~lhene bags of SUitable size. Ihcse 

,amp"" II ere 1""P..:rI~ sealed labeled. recmdcd &. "arclull~ transpurted ILl the IJhnralUr~ I; If lesting. 

3 
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- REPORT ON SOIL INVESTrGATIOl\ WORK FOR 
(,ONSTRLCTrON OF BRIDGE AT CH-I08+546. 

4.3.4 The depth of gro und water table" as ~h 'ck~d i tneasured in all b(]r~ h(Jlc~ . 

4.3.5 '>uUlJllary or bOJ'C hulcs: 

1 ablcl 

Burcholc RL of hore hole [)Clllh uf Borc 

LocatioD lOp holc(M) 

I 

~ AHII 

AHl1 7[) I .1 /).5 

5.0 LABORATORY INVESTIGATIONS: 


\\ atcr lewl during Ih~ tilIl~ of 

licld work( :\1) 

Not ~ncoull t t!red 

No! encollntered 

5.1 Tile I(lllo\\ ing labor.tol) t ~sls were conducted on se lected 'nil sarnples r.:co\ercd 

f[l1m n~1r~ holt' I t~s.t Incations~ ­

(ul UIlI~ dcn,it~ ~Ild I-l'Ji,turc conklll 


t hI "lew an,d, ,j, 

(d llydromdcr Jn~ly", 


tcil Llquici limit.l;: Plastic limit­


(lO\ 'ipt.:l:iliL ~rJ"'ity 


(I) '>hear lesl L'1l remolded and ,alllrated ,1islurbcd soil ,ampies 

1111 Ddamin,Jli 'II "rvllid nltil) , 

,\11 tlte abO\~ Idbor~t"I)' le,ts 'ere carried <lut as per relevanl Indian Standards. All the s,lil "mplc, ,wrc 
i,\(onltficu and ,'Iassilicd as per IS: H'JS· 197IJ, 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION: 


P,C 'ludy "I' hi Ire l\Jg~ 1'"",1" or Illbur.ltllry ;lnt.! "Ih~r li eld tests Jr~ IJnulJted Ihrllllgh dilferent lables J' 


.ld 1 n~\Llr\!' 

7.0 Analysis of liquefaction potential 

It j, IIDal) ,cd through SCl'<l and Jdrb, ( 1982) approach 

I i "ud'l~ti"n "g.:n.:rall~ IC,lI" In line to m~dlUrn ' .I l1d '''thin .1 depth "I' I(LIJt-.1 fronl grllllll<i \urtJ(c. \\ till 
in.:rc••sill;t In ~rburtkll pressure tit .:hanc~s ,I f liquefac tion usually decrease, ( C! 13.5 I. rhcory and pradi ," 
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REPORT ON SOIL INVESTIGATION WORK FOR 
CONSTRlJCTIOI\ OF BRlDGE AT CII-I08+546. 

of hlllndalion design NI\ Sum. S,C, Ous, Prenllce hall of India pVI LId Publisher) , As the arca i~ most!) 

bouldcl)'j Sha le probability of liq ucfaction is almost nil. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear Crileria 

IS: b~UJ- 1 981 recommend, lhe foll.,"lng ~qlli1lil'n I' , .. kulale the ncl Sale Hearing CapacilY ' 'I.' 
haseLi nn IIJn,cn' s [kMing Cupaeily analysis; 

ll~11 le!>"c " .1, I +q(N,,-I)\,d,!lq~U.'t'BI\. ',u,i,'[{,,1 
Wher<. l Cohc...il)n of <,nii. 

y - ~nlllrall'd [Jensi!y of soi I 
B = Widlh ,)f foOling ~ 2,(1 III (u"lImcd) 

K" "aler lab Ie correctiun fac lur depending upon positIOn 01 water tabk 
with respett Il' founding I~\'CI 


I) [ITccli,'c surcharge al fOOling kwl-'/ [) (D =ueplh llffiJl'ling) 


N" i\q . ~ . Hearing capacity I,,(tor 


S" "4 .", ~ "hilp" tilelLlr 

J,. Jq• J derth 1""lnr 


1. , 4 , I" indinatiun lacturs 


r - ~a~l"r 01 ",lety -,.11 


H) Calclliatilill /If slIre bearing Ilressurc IJllsed on tolerulJlc sculem!!n!. 

rhe sal" hcarin!! pressure is In be lound ou t frOllllhc cla51;,; settlement cOI1~ideration and is I<lund li'onl 
Ihe 1"lh'" in" 'qll;ll,,'n gIVen 1.'0, SOOt} tparl-I) 1476 

~,~ ni,' I~.ll log "(PU -"'pl' p" 

'> . " r in.11 '''Illement in mm 


'i". 'cttklll~nt compllted Ii-11m vnc dimm.sillnall"st 

II -, 'I hick ness ,I snil 13) er in III 


eO' ~ InitIal \ .. it! rali" at mid height of "r layer 


l. = l"ll1pr~""," 11ll1e\ 
roo ~ Inili~1 d't~,;tive pr""sure ulmid I,eighl "I' layer 

up presslir ' i ncr~mcn l 

Fur Ihe ~lll11pnl'llilJn or settlement of IOllnd.ltilln fOlln,kd al ccn<lin depth ,I Cl)rre,lIlln sllOnlJ he Jpplicd III 
Ille ,,,kuIJleJ ", ill lhe limn nf a Jeplh fador Il' be reOl! rwm fig; 12 uf I.S, S009 {part-II 197(,. 
L orrc(jcd settlement '" ~ 'i, x deplh 1"eIM 

I>cplll ':'(1"1 i, dCl'cndcnlol1 Ihe r"I"m ing 


I. ll= Lkplh "I kUlling il L- L""glh or tooling Iii. B= Widlh L,I !'L'llling 
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REPORT ON OIL I. VESTIGATION WORK FOR 
CONSTRllCTIO"l OF BRIDGE AT CH-I08+546. 

Here Ihe sar" b""rin~ Capadl) of soil for "peD fouuduliou is caleululed based fouudation on rllck. 

As per IS 12070 -1987 
The s.,'. bearing I",,.sur~ should be eS!lm.l~d from the follOWIng e'luation 

'.i - [)i,nmlinllil} 1'lullr~O I (Jl.tillilllum valu", 

Depth , .0 \1 

'I' - 4': \ Ni 
= ~ 5\ 0.1 O.l!5t\IPa = 85 TlIn"'Im 

hbld Safe. Bear-ina CUDal'i1V. ·tt diffcreOlllellth • .. • 

Foundnlion Dcpth below ttL of found ing I{ecommended nel safe bearing 
groUIII] le,.1 (M) Ic\c1 Cuplicit) (M lon/~qJ1l) 

H I I 7<1lI.1 -­ 85.0 
.\.0 I 699.1 85.0 

- 5.0 [ 698.1 85.0 
(,.0 

7.U I 

&97.1 U 

()Q6.10 I­
95.U -
'i5.U 

-
lUI 
'1.0 

(,'15.10 

6'1·1.10 

'15.0 

120.(J 
.­

- -
10.0 [ 6'13 . 10 120.0 

9.0 CONCLUSION AND RECOMMENDATION 

Suh ",1i m Ih" sile is 01 n'~ky I~ po: . Sale b.:armg capacity lur prell loundalion ~ ,hown in nbl'" lable-. 
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I;I()K~I.I)(, LI It-I L,\I:lUK.\1 OR' liST R[SULT 
l'mnc ,' II'r,'.kct (,)Ilslrucl;,'n "I RCt liridgc 01 KI\I . IUg·:\~(, 


ij,'r illg I11dh" J : Rolary Drilling 1).11.0 ('"1l11ll""':CJ : I(i-05-201 Ii I),ltc c, Illlpleled, 17-11:;-2111" 

LOCA II0:\ : ARTI DLI' III oJl ' \~ A I LI{ 1AHLE~NQl [neGulll.red 

" " lei ~ 'r. r E ::;. II She.\. I/.',) ~ \ t: r-, " ".Jc.. := - - - ;:: c r j ,:::;,....., ; _ PMJnh!kr "'0 
...., -:.J c..:":1 C C _, c ", '- _ ._ ..... . ­
iU ;- E;; ~ _ v . C C ~ .-::.' ...;:; c ~ i-I ­

~ ~ !': • c: c.. r-. J 0 J E L E ";:: :;,II) __ 
c u cr;z;..., . ~ - 1\...... 'r' = u ,-' ....., c... ~...... c 

'- if. u .- ' -... . 0 !oJ. "-' I.L. ~ -- r:: '..,I . - ~ c: t..... -::J . :r. 0 '"'1'" -,....... - ~ u c:=:: ~ '- ~ll"::' ....... U 
.- ~ ~ §- ~ ~ ~ ~:: ~ ' _~ -; E c -:J ~ 8 2 ~ E ~ .E ~ ~ 

':..I' ." .- "-- ..... -c.u ~ ..... ~ ~U"'~ 
c.. ~ c..::j e ';: ~ 0::!J t!:.. ~ t; -= ';;; ~ ~ ~ r= c...

.2S ~ ......B C:l 0 i/'., lJ lL c.. ~ .~ ,;, ~";:L' ;..: 7. E 
:.J F- t"'" Z O.Q 'J. r.r ('::l ~ CoO ' 'I . ,..:. C 

.::::. -' > : . Ic', ~ ~ i:: ~ v Q vI ...J:r; 


I)-I.~ P 1< - - B(luld~f)' slrata Cl)rC'rC1:0Vc,''1 (1541
'11 I 
 -

ROO Nil . _ 
1.50-3.U P R ),Om ('on~ ,e.;nwlY r) 671>", .2.10 1.•\7 1,9 .iN 


_ _ KQD N_il__: _ _ 

~Oll-Lil l r R C'merCOC["IHI:' IOI)()IIr) 


R()(J N,I 

·15rt-(,-ll P I{ ROl."ky ~rrot," Corr;!' n!t:o\'C1} 1~ r,7!··., .- ~ -i.2fJ :.67 2.-1 S,S - ­

I-c:---'CRC"-QD "oJ _ 

AGO.... ?:" P R C'HcrecO\t;! I~ 1·IIIO~'o 


K~ll)- S ;0. 

7.:iO·M.'" - 11 R Corc-recovcl"\ ~I l~'t'., --2""19 2.b? 2.U 12 .0 - ­

-::- 8 .~t R<.)D- i ~(o'. . _ 
Undi,turhed '>ample.. D: Di~lurbed Sample, I' Slilnuard I'cnelrallon 1"'1. . DS: D;,ecl shear leSt.. R Rdus,,1. N-value IDO 

" f.. (J,v.... , ~_ ',,' 

\~ 
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" 

~ 
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ROD= Jrt3"" 


1;0·6.11 p j{ 
 ( 'me n,:,:o\'c:'t) - 16.67t1~ ~:n ~.h7 2.-1 1-12 

- R'm It' ~.'. f-

Ii OtH> ' P R 
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. UnJisturbcJ Sample: : D: Djs turb~J SJmpk: : 1': ~lllndar<.l Penetration lesL; DS : Dirrct sbear 1",1: : lot Rcfu,al. N·\'alu~ · 111<1 

~ 

http:1;0�6.11


De8ths BH3 RL 
O. OM 694.800 


3.00M " 691.800
Q 

L.L---'------L. 6 8 6 . 300 8 . 5 M 

~ BOULDERY ~ Rock 

Fig 1:Cross-section &subsoil profile 
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Desths BH4 RL 
O. OM 701.100 


2.00M 699.100 


6.5M 694.600 

~ Bouldery ~ Rock 

Fig 1:Cross-section & subsoil profile 
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REPORT 0"1 SOIL INVESTIGATlOl'IO WORK FOR 
CONSTRUCTION OF BRIDGE AT CH-I22+IOO. 

1. INTRODUCTION, 

1.1 I hi> r"pon pre'cnled herein l.leals '" ilh Ihe tklu .111.1 laoorulo,) invcSligalions carried , III h) Ii' 10 

~~"ess the nalure or bU -SinHa and 10 C\aluale the soil parameters required t;," design \If roundaliun, 

prllp",eJ til be ",,"stru,ted t"r pro[J<lsco briogl' 

1.2 ( lient ' s help .s ~ralcrully 3< 'nowlcdgcd in providing bore hole locations. ,' ''''e supcrV".L-n and 

chelking dUrlllg boring. sampling various lesling operations and coorem!ion and guidance during 

tlll" li/.lIi0n 01 rcp,m , 

1.3 'I he \W,.t- "I ('cot.:.:h"i",,1 Invc>! iga!ion wa:; awarded to Rri I !\ , :T I'OU ])"!'IONS 1'\ '1 LIIJ .. 
11-7. BYE l.ANE :-.10.1 (,\.NORTH). PANJABARI ROAD. SIXMII F. GtJW,\HATI-22 for Ih< projec! 
construct",n III' hridgc ' 

1.4 This rl'p"rl is based upon the reSulis of' ilcld , laboraLorv rests conuucteJ on seb:t~d soilirm:k samples 

",llected Ir"m three bore hole up 10 the d~pth ot 15,45 1\'1 oneh and interpretation 01 r.:sults were don.: .IS per 

IRe 7S-20UU ,JJ1d penin nl IS <:Clde ,>fflfilctic"" 

2. GEOLOGICAL BACKGROUND: 
G£OLO(;I(".\( B,\CKGRO{'ND: \mnadlill Prmk,h. the 'Land 01 Ihe rlsmg sun' is lucated lo"ard, tllt: 

northeastern lip 01 India , It presents a breathtnklllg beautitul landscape wilh towering snowclao peaks. steep 

precipill1l1'; gurges. lush grecn valleys and innumerable streams. The <Iale is bound h) neighboring 

( ountric' like I hln.1 (Tibet). Bhutan and '1)"n",,,, Ilmanb North. W,-"I "ml Fast resre't.vd~ . \nmllL'flal 

I'rn<1csh lies I-ctween ~b'2g ' "11<1.2'1")0', ullll'11"30' and '1725 [ II ()"cuflies an arCa of 83.57X sq, kms , 

\rullachal Pradesh is larl!d~ illaCl'cs"hk rug."~,1 terruil "itll dense impenelrable lure'h . llllflrcdictahk 

climatic c"ndilions anJ pom maO communicatioll' , Thlls il is geL,logic"Ii), a rather I~ss~r t-nO\~n rl"ion , 

Arllnncllo l Pmdcsh ,onsists 01 luur physiographi~ domains \ iz. ai Hil11alay:m range. b) Tr:ms-Hlm"I"~'311 

ran!!c c} Nag,,-r"!~l\i rang~ and "I BrallillaplIlra pl~in Each domain ha~ 11 oi,lin~livc geoillgical ami tCltonic 

hi ... lllr\ 

I.Al'-o"DSl.m'E~ AND smSI\/OfFC10NlCS: T 1C rcgion i~ prone 10 earthquoke. Since Ihe IIIiddk of [I.e 

Illn~l~enlh ,~ntllr). Ih~rc hnJ becn ,II !.:a,t tl") m3Jllr ~arthqllakcs ( I R97 ano IQSO). "hid1 iIf~ amllng th" 

llW'1 d",lruc[I\'c earth unkes in human hislory. rhe mOlintainou5 trJets of Ihe region are .nhal>lled hy penpie 

lIt Jive",c dhnil: ~r"ur' onJ cultural alliniti", lured hy Ihe pioneering 'piri! 01' man in qu ...S! 01 Ihe unknown, 

be II g""gml'hical "I gc.)I<lgic~1 The 'lflie,t rd'.:ren,,, or th~ region i, ",unJ III th ... Mah.lbharata and 

1 

I 
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------ REPORT ON SOIL INVESTlGATION WORK FOR 
CONSTIUlCTIO'll OF BRIDGE AT CH-122+100. 

uo,(JIll~nl:llioll L1r Ihe ~eolog i cal inlurrnat iun was m"J~ mustl) by Ihe Brilish mililary c petiilion, during th, 

~,.rly pall of the 

nllldeemi . ~entury prlllr 10 cSlabli~hmt'nt of the {lSI in 1851 . 11lis c:\cludcs th... mcticuloll~ records "f the 
eanhqunkcs \'hieh lire availuble since the miudle oflhe IJsl century . 

3. SCOPE OF WORK: 

1 he '''''pe III "01 k rn,vi,kJ hl.IS I,'r Ihi, prlljc,1 was limlleu III Ihe "'lIll\\ ing:­

3.1 \lobilJzing necessary plan!. equipmenls and personnel to the projec. ,il<.. setting up the equipment. 

"arrying oUlllt" lidd invesligalions (In 1;111.1 lind .kmubililulion on eUlllpktion of" ork. 

3.2 ~Iaking ISO mm l1uminal Li iamcler Imre hLlb Ullht ~ile in 3111)pes ,,1" 'tlil lJ.sing .suilahle apl'fll\eJ 

IIldhod 01 boring 10 be given al sile hy the Lngineer-in-C harge . Re lU!;al shall mean wh,'n sl'r 1i~IJ ' " 

"Jiue r~a,h~s 511 I,)r 30 ,Ill or I~s, penelralion (If SI' I ,ampler. 

3.2.1 lunciusling 't3mbrd p~nclrlllillr! I~st' in Ihe bllr~ ilLlk~ al 1.50 m int",,";)1 In r.kpth as p,r 

'PCCIIi"lltions il1,lrUl:li0I1S of Engineer-in-Charge, 

3.2.2 t ,)llcelin!! undislUro~d ,,"I s'mlpl~' Ihllli hIlI"<: h .. k, .11 3.0m IIlte" "I or <very ,h~ng" III ,Ir•• ld, 

3.2.3 Co ll ecling dislurbeu sui! sample, trom bure hule at rcgular interval and at every idemiliable cllangc 

nl slr:ll" III SlI!'plcl1lenr Ihe boring reo;:ords . 

3.2.4 Re.:ording Ihl deplh Ill" gmunJ waler lable III all the bore h(lk if obs.:r,'cu up 10 Ihe deplh (01 

3.3 l OlldUCl i ll~ Ihe lilllo" ing laboralor) lests un SclCl'lcd dIsturbed / undisturbed soil samples collected 

Iforn bore 1101c \,"1 locations :­

Ia) Bull: Lien,il, anLi .~ hlisture content 

I b I "iew "n,1I_'" 

Ie Illydrometer analysis 


Idll i'lLi id limil &: 1'1",li, l'lllils 


(e) S['c~ilk ~ra\ il) 


(11 :-'hc"r 1",1 on undislurbed and remlluld~u ,atumku dislurbed soil sal\1pJe~ 


!g, l)eI~rl\1in"li(l11 \II ",id nlli" 
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REPORT ON SOIL I. VESTIGATION WORK FOR 
CONSTRUCTION OF BRIDGE AT CH-122+IOO. 

3.4 Prep"",tion and submi"iun uf report in thre' .:orie" 

4.0 FIELD INVESTIGATIONS: 

4.1 '\ece''-'I") plant. "<I"ipmenl and personnel 11Ir conducting the requisite r,eld work \\ ere mohilized to llw 

~ite. 

4.2 une nllml)~r l10rdlll le \\'a~ Ji rst marked un Ihe ground ,urlnee as per the lilyout giwn tn '" .' the 

LIlglO~er-ln-l·hargc . 

4.3 8m" hole "as b"red "ttilis site using flItaf) drilling method 0' per I,>; IM!J2-1'i7'1. 

4.3.1 Standard penetration lesls \\er" <:onductcd in the above bore hole al every 1.5U m interval & at 

,h.mgc " I' ,Irall, as per sped li,aticlns, instructions "I' [ngincer-ill-Charge The bore 'sas ckane" lIr tn till: 

desired Jepths. Starldard ,plit 'poon sampler allached to In\\'cr end or' \. drill rods Wi" dri,en in the ~or" 

"0 cs by means l, r standard hammer of 63.5 "-g, falling Iree l\ r \'111 a h~igh t ..,1' 7 ~ ~m , The sampler was 

uri,~n 45 Lm ." l'"r spc~ili~ilti"n' & the nLlmb"f> oj' hhms re\juired l':>r eu,h 15 ,m p"netratiL1il were 

r"<;"rd~d , 1he numhers 01 hlows til!' rhe lir,t l'i em penetration were not taken into account , This \\',,, 

considered as ,eat ing drive. '(hl! number, ofbl"", Il)r Il"x t 30 em penetration " ere designaleJ .1., SP'l . ". 

"alliL Wher",r the lutal penetnlti,m was Ie" Ihan -\5 "m. 111. numh"r "r hh"" &. the ""pth p,'nclrated i ~ 

inl'"rpuntlcd in re'peelive hore "gs. [l"llirhed soil samples obta ined Irom standard split spoon sampler li)r 

"II the ab", e sl:lIldard penetral ion tests wcrC' tlllicde\ in p,)lylllcnc bag; of ,uilable si/c, Thes" samples 

"crc pr"reri' scaled. labeleJ. recorded ,md eardilll) transp,lrlcd III Ih" laborat"~' (il[ testing 

dl;mge of slra la '" per samplint,! ,pecilic,llinns , rh",e s~mp li ng tub"s attc r retrieval ['rolll Ihe hore huk \\J' 

pfL'r~rI;. \\awu and ,~al~J .11 nllth ~n,k The'. "ere Cilrd'ully labd~d ,lfId transported tl' th~ lilburn!'l!" rur 

t<sting 1 nJi,turbcJ 5"il samples wherever slipped during lifting, were d uly marked in the IIdd b(lr~ I"gs as 

\\dl ilS in I h~ ,,,i l pmfjJc, 

4.3.3 Disrurhed 'oil sample, wcre also ~ollc,lCd Irom the nore 1I"le at suilable Jeplhs;inlcrval, ((J 

"'rrkmcnr th~ lwrrng feWI'd" These sampks \\ere cullcd,d 10 pc,l) thell<! bags or ,uilablc ~i/'. I he'L 

'Jlllp"" \'\ere properl) scaled . labe led. recorded & ".rdullv transpllrkd to the bboralOry 1,)[ teslmg. 

4.3.4 'I he depth or ground \\Jt.:r t"h l.: was chcdccd ' measured in all bore hol<:,. 

Pagt~ 
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REPORl ON SOIL INVESTIGATION WORK FOR 
(,ONSTRLCTIOl\ OF BRIDGE AT CH-122+100. 

4.3.5 "'umma!') 01 bore holes: 
Tabid 

H L of bore hole 
lop 

DClllb uf Bure 
llOlc(\l) 

Waler le"cl during Ihe time of 
lie hI IH)rk( M) 

7:15,50 15.11 NOI ~ncountcred 

5.0 LABORATORY INVESTIGATIONS: 

5.1 fhe lollu" ing laboralo!,) lest, \\':fl! COl1uu~led un ,de 'led soil ~a01f'le, recovcr~d 

ti\ll11 bt1rc Iwlr.: I tcsllor.:dtinns: ­

la) Bulk Lkl\,it~ and ~Ioislllr wntent 

(h) Sk\e arml;. ,is 

\c)llydrometer :maly,b 

(til Liquid )imil & Plastic limils 

\ n "Ill'"r lcst l 'n remllld~d and salurated dr'turbcd soi l s~mplcs 

1,(1 Dclennin3t iun Lli void mlio" 


All the ab\II'c Idboralur) ICsl, \\ere ~arrieti oUL as per rek\ant Indi,ln Slandards, Ailihe ,oil samples \\ere 

id~I1l!lied and ,'In"ilkd .1, pcr I"; : l-tn·1970 . 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION: 


I he 'Iudy "I' bore logs/re,ulh "I' I"buml,'" and lither tidd lests ;ire tahuilltcd thruugh Jiffcr"nl l'lbk, ;is 

Jnnt':'\ur~ 

7.0 Analysis of liquefaction potential 

It i, lIual) 'ed through ~l~d and Idriss ( 1982) apilroadl 

Li'IUd"diO[l " g"n"rall~ oCcllrs in lillc to medium san \\ ithtn il lkrlh "I' IO,OM I'mm ground ,urtacc. \\ ill! 

huuldc!,)" "'hule probahilit) IIf liquefaction is .. Imo I nil. 
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REPORT 0"1/ SOIL INVE TIGATION WORK FOR 
CO TRI (1101\ OF BRIDGE ATCH-122+IOO. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear Criteria 

I>:: (l~[U· I ')MI recllmmellus the ("II"IVing equat,nn to calc"I,lle II,e 110:1 "uk ~caring Carn':ll) " I ' 
hused on' la"sen', l3earing Capa"ity analysis: 

4 = 1.1 WNc S, d I -" (. f 11 S,d . i.. ~ 1/ 5 y H N S. d i, ~ R" J 
Where. C C"hesiun 01 soil. 

SOIIItr.tlcd DenSlI) ofsoi I 
B \\ idlh of liKllin~ = 2.0111 (.l"ltntcd) 
R. \\ .llcr I"bl.: c0rrL'Ction lact,,, ucpcnJ in: "pon posilion "I' \\ alcr labl 

"ith respect to tiJundin!! Ie, cI 

() rn".li,e sur.h.trgc al rooling leve' =y I) (I) - deplh ofl,a'iing 

, . \!q . N, Bearing capacit laclur 


S •. S'l .S)::: h~lpc 1~1t.: tllr 


II•. .I... " , derth lild,lf 


il i l' i " ilKlintllion !:lel"',
• 

I = I adur 01'5<11<:1) -J.U 
at Caleulaliun u(safc hearing pressure h:l,eel un lulerable ,('Wemelll. 

The sali: hC;l[ing pressun: is to be found oUI Irol11 Ihe l.'Iastic sl'lilement consideralion and is I,'und trom 
Ihe ".11\1\\ ing ''Illalion gl\cn I.S . H009 (part-I) 19711 

SI ~"'" - tI I.II-.;,.) C lugl' Ipu + ~rt' p, 

'> , = I 'llal ,elll.:rn"nl in rnm 
'>" I Selllclll<'nl com pUle" Ir<'m llne Jil11cnsionalle>l 
II. - 1 hlckncs' 01 soli layer 111 m 


c.. Initi,r/ "'IU ralio.al mitl hdghl or "I ktycr 

C. l'ol11prcs,iol1 111 c, 

[1.. . 11111,,,1 dlediv" pre'''lfc :tImid height of lay", 

~p pre~'llf . :ncr<!mcnl 


I "r Ihe ,;pmplll,I!;"" ,I sclllenwni III l"lIl1ll;111I11I lounJ,J al (<tn.,in J"plh. " corrcclion ~lllIlIld he applied '" 

Ihe ".tkul.,le'" S, in lite lilrm .,f" depth fa.;I,>, III l'e ,,,ad ffl>1lI I 1)1 I~ of I.S. Ron') (pan-I' 197(" 

('\>rredcd st'ltlcmenl '>: - SI x deplh faclor 

Deplll Idt:lur i, JCpcIIJCItl ,>11 Ihe loll"" ing 


i, [)- Dcrlh "rlOOling ii . L= Lenglh "rli.>uting iii , B= Width III tOOling 

As per IS 12070 -1987 
Th· >.i[ bea 11, pressure should be estimated Irom the loliowtOg eQuat,on 
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REPORT ON SOlL INVESTIGA 10 WORK FOR 
CO STIWCTlON OF BRIDGE AT (, H·122+100. 

Ni ~ Diswminuit\ fact"r =0.1 ( Minimum vuluei 
Depth -' II M 

qs=qc \ ,\i 

~.(J~ 11.1 O.'J01\lPu ~ 90 Tonis<lrll 
Tabid 'hfc Beadn!! ClIDlIcit1l1lt different dClltb 

Foundation OClllh below RL of foulldinj! Rccumllu'uded net safe bell ring 
IlrUllndlcwl (M) lenl C:lpacit), (M tonisqlll) 

:\.U ____~--t__7;;:3:':2:.:.:.5;::0::70-­ ____ 'lOll 
QU.(J~.O 731.500 
90.05.U 730jUO 

6.0 729.5UO 
I' - ­7.0 728.5UO 

12(1 .0 

'1.U 

X.O 727.50 
12(J.un6,5UU 

12(J.U 

9.0 CONCLUSION AND RECOMMENDATION 


'illl' "'il :11 th" , it" IS of .."d.] t) P<' . '>ali: h",ring Capadl)! for open 1'1Unolltiun is ,holln in dbow lubl.: 
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Depths BH5 RL 
O.OOM 735.500 

2.00M 733.500 


~.r.= 
f f. 

15.45M R· 720.050 

~Rocky
• Shale ~Strata 

.Fig1 :Cross-section & subsoil profile 
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REPORT ON OIL I'IVESTIGATlO;,\/ WORK FOR 
CONSTRlICTlO, OF BIUDGE AT CII-125+294, 

1. INTRODUCTION: 

1.1 TIllS r~rL'rl prt:s~nl~tl herein deals "ilh Ill" field antllaix'fUl0r:' invesligalions carried "ul b) II I" 

",'I:~" Ih,' nalure of sul'-Slr,lI;1 ;1I)d 10 C\alUlIle Ih" soil pammelers required lor design uf I<luudaliu", 

pmp(1s,J ILl b, 'onslmded tnr propos,·w hr iwgc. 

1.2 llicnt"s hL'lp IS graldulI) acknowledged in proLiding bore holL- localions, do,,, supenisiOIl and 

dl~cking Juring boring. sampling. "lrious l"slIng lll"'r.llion and cooperalion and guidance dunng 

IInali"llioll 0 1 rep"rt. 

1.3 rhe ""'rk "f 1.l~"lcd1niL'11 In\·cslig.llion was .1\\ar<1"d III RI'LlA r FI lU:,\[)ATI< IN 1'\,1 I Ill .. 
11-7. (3)[; L,\NI:: "0.1 (A .. Ornll), I'ANJ.\I3ARI ROAD. SIXMILL G W.\I/ATI-22 f\lr IhL' projecl 
I,;()n'lrudiun \.f bridg&: . 
1.4 This rcpt,rt is bascJ upun Ihc resu llS o f 1idd . laboralllr) Iesis conducted on selecled soi!:rod,: s.11l1pks 

,olkcle\' from Ihree bore hole up III Ihe deplh of '1,45 1\1 each and Inlerprelation of resllIls were dllnc a, p~r 

lRI 7X-}Olltl.lIld perline-Ill IS ,od, o'practil'·s. 

2 . GEULU(,/CAL 13.\CKGRUlINIJ : 
(.I'OI .O(;I("\L DACKGltOl'!'I() : '\runa(hall'r.IJesh.lhC' ·Land .. 1 the ri'ing , un i, l"lateJ I("\aftb Ihl" 

north.'I'lcrn 111' ..1 Intiia. II presenls;1 brealhl~klng bc.1Ulilullands.:apc "i!h 10 ,"crrng snu"datl pcak>. ;;1C'l"p 

rrecipilul" g'rg". lush grec:n v,llk~, anu innumerable slreaIns. The Slale is bound b) ne ighboring 

,,'ulliric'i like L hin,1 crib,,!). Bhul.ln and \1~ anmolf Illllards Norlh, Wesl ,\0\1 Ea,! respeclivel) . I\rufl3chal 

1'''ltksh lies l>el\\CclI ell ~8' and 2'1 Q :1()' mId '11'.1)' and '17 2" L,II occupies '10 area or X3.578 ''I ~Jlls . 

. \rullalh.rI Pr:IJcsh i largd~ inac(c,sihlc nl~gcd terrain \I ilh uensc impcllclrahk lilfe,ls. unpredidJhk 

diI11Jli. : cLlndili,Jns antl puor road cL>lllnlunicCltinn, . Thlls. ;1 is gculogically. a ralher Icswr knll"n reglLln . 

,\runuellal Pra,ksh eonsisls nf lour phys io!!mphie domail1s viz, a) llimalayan range. hJ /"rans-Ilrmalnyon 

ran!!e CI Nil!!'l-I'atklli range and til Elrnhnwpulra plain Each u,'main hus n di'lim;l i\~ gL!ulog il'31 ,rnJ leclonic 

LANn~L1DE~ AND SlLSMOl E( tONICS; '1 h~ fegion is prone to enrthqunke. Since Ihe middle o f thl' 

nin.:lecnlh C'!lIlIr V. tll.·rc had heen .11 ka,1 IIV" majLlr earthquake, (IRQ7 anJ 19501, \\hich .Ire ,lOlUng III" 

111<"1 ucslnlC:ll\c C:,1flhqu:I"t:s in humon hi'lor) , The mtlunlail1l1us lfileb of Ihe regiun an: mha!>ilc" h~ pee.pk 

of tii, ' rs" elhnic grollps ;!nd cu!luml allinilics hlf.", h~ Ihe pioneefin!! ~plfil 01 llIan in quesl or Ihe un 1..11011 11. 

t>c II gCtlgr;ll'hi"ll (II' gelll"gi.;.I!. The earliesl rdi:rcnc:c uf Ih.· regilln i, lilunJ in Ihe 1\1'lh.lt.h""II;1 ,lid 

1 
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REPORT OJ". SOIL I'lVESTIGATIO. WORK FOR 
CONSTRUCTION OF BRIDGE AT CH-125+194. 

documentalion "rth" geological in lormation "as made ll1osll) by Ih~ Bril ish rnililar) c.\.pcdil ions during Ih" 

carl> pnrt 01 Ihe 

ninclccnlh c~n(Ury prim In I!slnb lishmcm lIf Ih~ ('SI In 1851 This excludes Ihe meticulous record, nt Ihe 
c'lrthyua"c, "hlch are avai lable since the middle ofille I.lst cenlury . 

3. SCOPE OF WORK: 

Ihe s,'upe If ""r~ prov ided 10 us lilt thi, rro.i~" \I 'h Jimilcu to Ihe [oilo\\ ing :· 

3.1 Monilillng necessary plant equ ipments and personnel to Ihe project site. setting up Ih" <:quipmcnt. 

«trey IlIg I1lll Ihe liclJ ill\ ~stigations 'n lanJ and Jeml'bilinlion on compktloll 01' \\ e>rk. 

3.2 \laking 15(l mOl nl1minal Jiarll':ler hOf<: hnks al Ih, ,ile in all l~pcs III suil u,>ing ,uil,ll>l" ,'PPrIlWJ 

; 'nClhoLl of bor ing 10 b" gi\cn al sile P) lhe Eng ine"r- in-Charge. Refusal shall Illean \\hen SPT !id" . 
\ahlt r"a~h"s 50 Illr In em L1r less r~n~lraliol' "f<;PT "'lmpler . 

3.2.1 Cl1l1<Jucting ,landard p~nclruli"n ksls in the bNe holes al 1.50 III inlerval in Jeplh ." per 

sp~{;i I r ~ali(m~ ( in~lnLl li ()ns or l:nginecr-in-C'harge 

3.2.3 Colled ing di,turbeJ ~oil s~mple, Irom bore IlOk ~I regu l~r inlenaJ and Ul very identiilabJe change 


or "raW I" ,"prkl11~nl Ih" bel ring re.:orJs. 


3.2A Re~on.ling the deplh 01 gn>und \\~Ie r ,ahle in all Ihe bore hol~ il ObSt!fWU up III Ihe lkplh 0 1 I 

<'''phlrati,'n lIurlllg ""ring. 1I'1Irl- '" per spedticanno, & \\ ilhdra\\ ing Ihe (a,ing pipe. 


3.3 Conducling Ih" Il.IIO\\ ing labl)mtu~ I"sls un sd cdcd lislurb~d i unuislurbcd sui l samples colkckel 


from bore hal.: le,1 loca l ions :­

(al !lllik den'il~ .mJ \ ll1i,lllle ~onlent 


(h I I~Vt' ana I. 'I" 


(c) Ilydromder ,malysis 


(t! I LilJullllimll &. i'la'li~ limils 


(e) "recltic grnVltv 


(n "hear Ie,I <In unuislur eel ,IIlJ remouJucd satuf1l1ct! disturbed soil ,ampics 


(g) [k'!l.'mlin.llinn ltf v~lid ralil). 
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REPORT ON SOl lNVESTIGATION WORK FOR 
CO!'lSTRl eno .OF BRlDCE AT CH-125+294. 

3.4 Prep"ral io l1 and suilmi"illn ur rcp<JrI in three ~t1pics . 

4.0 FIELD INVESTIGATlONS: 

4.1 \lc,~ssan rlllnl. cquipmc'ntllnd p",>onnellor conductJn~ the requj~ll<' licld work were mubiliLcd to Ihe 

!JilC 

4.2 one l1umhc'r borchule W,IS 1i!>1 m~rJ,.eu nn tJw gmuml surface ilS p~r Ihe I"youl given I" 'I' by Ihe 

4.3 BNC Ilok "as bored at Ihis site \Ising rutHr~ drilling method as per IS' 1!(\l2-1<)7~ . 

4.3.1 Standard penetration tests were conducted III the "bm e bore hok at every I 50 m intcn'al .I:: a l 

dlangc or Slr.lt;1 ,Is pcr 'pecilicalluns " in'lnlellllns <II Enginecr·in-ChJr~c , fhe bllrc \~"S dcaned up III the 

desired depths. Standard splil spoon sampler ,,\tadled to lower end or ' '" drill rods IVa, driscn in the b(Jrc 

11IIb b~· Il1e,\," "I' st:lnd~rd h"mmer of 635 Kg . falling fred) rWnI ,1 heighl <.1' 7~ (III. The s;lmpicr W.IS 

driven ,I: ~m as rer sp<,cili~nti<1t1 .';; Ille nllmb~rs "r bl,,,,, n:l[\lir~d for ~a,h I" COl p.:l1etr.ltiol1 ""r~ 

r<'cordeu . 1 he IllIl11b~rs III blows I"r the lirs t 15 em penetration were not la"en into aCCOlinl. litis ,,~, 

~\ln,idcreJ JS ",.uing drive, I he nllmb"" Ill' hl""s I',r nexl '0 em penetratiun \lere designated as PI 

vaille Where\cr Ihe lolal pendralion WCl, less Ihan ~5 em , tl1\: number of ble"vs & the depth penetrated" 

incllrporate" in respccl i\e bore logs, lli~turbcd soi l ,<lmp les Obl,l ilted lrom standard :plil 'poem sampkr Il'( 

·111 Iii · .Ill,,\c st.mdard r~nctrilljlln tesl' \lere e Ilb:telj in p<)I;'lhcnc na!!, or suitJhk Sill!. These sample, 

\lere properly ,c;tied labckd. recorded ,,11<1 careluily lransported In the laboratory 1\)( lestmg . 

4.3.2 Undislurhed ,uil samrb \vcre .:vilec·t"J frum Ihe hure hnle at ewry 300111 intc'rvnl ill <kplh & al 

,llange "I' slr,lta .IS pCf sampling: specificlIl ions . I he,~ sampling tub", after retrieval from lite bore h"k \\~, 

rropcrl) ",,-,cd and ,c"I~J at bolh end, . These "Cfe "lrdully lnbckd ,tntl tron'ported Iu the IJboml"" I." 

lc'tin~. L'ndi>llll'bctl sui l s<1rnpks" here,".:r slippeJ during lilting. were dilly OlJrked in the liclJ hore 10:;' a, 

"ell a, ill llie ,{,iI pndiic 

4.3.3 Obturhed soil samples ssers 31,,, CllII"<: leu frum thl' bore huk nl suitJble depthsiinter\al~ to 

supplement Ihe borillg records . The,,, sampb "ere collecled in pol) thcn~ b"gs "f ,Uililbk ize. rhese 

,ampk, \I ere 'lruperl) ~ca led. 1:lhckll. recorded & carelull\ Iransportell Il' Iltl' laborator~ lur leslilll!. 

4.3.4 The dcpth orgrolmd \\ ~ter tahle was checked .I mcasu",d in ull b,'rc hole,. 

Page 
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REPOR OJ OIL INVESTIGATI01\ WORK FOR 
('OI\STRlCTIOl\ OF BRlDGE AT CII-12S+294. 

4.3.5 ~l1l11lllaf) of bore holes, 
Talll" 

n L or Il!Irc hole Ocr!h of Bore Waler Ic\'C! durinl'( the time of 
lup holc(M) field ,oork( 1\1) I 

----~----+----- ------~--------
~ I _2,_b_U_Il_----.JL-___I_O_,() N 01 cn~oul1tcrcd J 

5.0 LABORATORY INVESTIGATIONS: 

5.1 The 10110\\ ing bboralor~ tesls \\ ero: COI1<.I'1< kJ on se"":t~J soil <;ampks : CCt" 'rcd 

1i-<lIn hllre hnk 1",1 lo"alion,. -

1.1) BulL J~n 'II~ ami \!oisture ';unlcnl 

(0) S,n\.' "n.ll~ 'I, 

r, ': I I hdroml!lcr 11l1al~ si, 

td) Li'lUid limil & PI",lie limils 

(c) 'ipccilk J,!rmily 

(J) shear le~1 '11 r"nw lded ilI1 '~turate dislurb" so il ,ample, 

\11 lil" ahO'e I"hlw.un!,) le,h 'ere cHrricd oul .IS per rde,ant IndIan Standard' . All the «,iI samrks \\cre 
iJentilied .lnd classified." per IS' 14'1~-IQ7I), 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION­

I he ,tud) l,r ~ 're InK,,:rc.Qll1s of lahllr;llnry .lOd <'Ih, r lidd te,IS arc tabulat,," Ihrough diller"nl t.lnl"s as 
dnnc\.ur...: 

7.0 Analysis of liquefaction potential 

It h unul~'sctllhrough SCl'tl and Idriss ~ 1982) approach 

I iqudcldi<'O ,,!!cn"l1IlIy "~CUrs In lin" II> medium sand WIthin a depth "I' 10.OM If"m g",und ,uri".: \\ Ilh 

increasing o\w urden pressure the chances oIliquer"dion usual I) ,kcrease. ( II 11.5.1 . Theo~ and practice 

bC)uldcf)" Shale probabilify of liquefaction is ;Ilmosl nil. 

http:dnnc\.ur
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REPORT 0'" SOIL INVE TIGATION WORK FOR 
CONSTRCCTIOI\ OF BRlDGE AT CH-125+294. 

8.0 CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear Criteria 

IS : h·IOJ-1981 rc"umm~nd, the luliuwing ~4u:llion to I:akulate the n~! Sal<: B~'lriJl!; L'ap",:il~ . 'I • 
b",cd nn Hansen s BeJring (. apac ity analy,i, 

'i ~ I I· tLNl 'i, d, I q 1"' .- 1.1 'i ,I ',. ~ U.S 'II:! N, s, d. i. " I{ " : 

Where, l" • ("hesion "I' 'nil. 


I "atur,lIed [)ensil~ or so.1 

B \\ idlh 01 liluting - :!.U m ("»lImcul 


H , Waler tnble ,'orredi,," fa.:lOr ucpcnuing IP"11 posilion or \\ater I.lhle 

"ilh r,Sr'''! In li.lUnding level 


Q EITeelivc surcharge at fooling level = y D (D - derlh of footing) 


~ . Nq . 'J r Bearing i:3pw.:ily tactuf 


S,. S" " . \hape I"elor 

u .. d". u, depth lal I,ll 

! • 1·1 • I im:linalioll f",luis 

".,.:lor ot'sJlcly =3.U 
B) C,dl'ulalilln ohafe bearing pres. ure ha~ed CllIlCllerahle ·t'llIemcnl. 

I he sali: bearing pressure' is 10 be round oul from Ihe Insti, sdtkmenl consideratiun an" i\ '"und 1("01 

Ih.. 1"11.,,, Ill!, ~'I".'t."n g"~n I HOO'I (pan- J 'I7n 
. , ~ ,. = III,! I ~c"l C. (ugl dr" + "'rl' Po 

S Final ,ctlkm~nl in mm 

"'.", cuk"'..II! ~lll11Plltcd fronl,'nC dimensi,'n"llcsl 
H ='1 hid.ness ,I'so,il layer in III 

~" - Inill.•1 I'.,ill r~lill .,1 miJ height "I ul layer 

L l "lllrrcs,i'!I1 Inlle'. 
1', Inili,,1 die 1;le prc"ure at m,d height "I Ictya 

\1' prc,sllre i lie, ""Wllt 

I\'r lh~ wmpllt.,I.un nl ,dticmcnl ( I luunJaliol1 tOllnJcd al certain dCpUl, a correction slHlulJ he arplicu ", 

Ihe , .. kul ,lleJ I ill Ihe li>nl111i" uerlh f;lcllli I •• be reau from rig ' 12 of I.S. ROtJ9 (part-I I 197(,. 
l'l'Irectcd settlement SIJ = , ',,, depth "lelOr 

[Jerth f.,':lor i ,kpcmknt on th~ fi.llfo\\ ing 

i. [) lkplh "I 1""ling ,i. L- Lcn!,!th olll"'ling ' " B \\ idth 01 looting 

5 

http:wmpllt.,I.un


- REPORT 0:'11 SOiL INVESTIGATION WORK FOR 
CON TRl,CTIOI\ OF BRIDGE AT CH-J25+294. 

BeHring capacily for foundation resling on rock 

As per IS 12070 -1987 
The ,ale bearing p",,,ure ,hould be est,rT1dted from the following equation 

'1' - '1' Ni 

'i = Di";Onllnllil) lactor ~U.I I t-Imimum vnlue' 
Ucr1h , II M 

Uniu\ial ~tllTlpr~>sive "Irength. qc' -65.0 MPa 

4' = '1' ~"Ji 
h. '\ fl . I lI.b'\ IPa ~ 65 r<1n/'qm 


1 ahi I .S ~ 11 C"I!UCI'r-' 3 t d'f~ ( ell II
e :l C ennlll:; I ercn I I I 
. 


Foundation Deptb hell'" I RL of fllunding Recumm('nded nel Slife bearing 
ground le~eI (M) level Capllti!) (~1 tonlsqm) 

l- I 0).0~.U 732.50U 
65.0·LO I 73 J .500 

i
71(1. 'ilill5.0 I !lo.n 

I--- ­ . ­
10n.1)6.0 729.500 
1()O.II7.U 728.5110 . ­

S() 727.50 100.0 

'1.0 726.50U 100.0 

10.0 1_ 725.500 I Iuo.n -

9.0 CONCLUSION AND RECOMMENDATION 
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REPORT ON • OlllJWESTIGATIOl'< WORK FOR 
CO ,'TRtCTJON OF BRIDGE ATCH-J32+117. 

1. INTRODUCTION; 

1.1 I hi, rel",rt presented hereill Jeals "ith th.: field and IJbl1r.1t,'r} investigatlun, eMri"J (,ut b) Us tll 

.KC",S the l1.. ture of sub-strula and to e\'alu~te the soil parameters required for deSign of l(lund,lIions 

proposeJ tl) h, "mslru~tcd j"r prop"seJ bridge 

1.2 (lien!", hd" is gmtcfull) ..,;I,nuwlcdgcd in pr",idil1l! bore huk 1"cJ\illn", " ..," supervisiun anJ 

~h..:ddng dllflll~1 M...>ring. "Cllllpllllg. \ ~Irious test in; op~rtltiun~ iJnd cooperallOn anti guid.lIl1.:t!" during 

lin~liLall H1 1.11 n.:pnn. 

1.3 1he \\vr" uf (,"'Oteehnical Investigation was awarded 10 rU:'LlANT FOUNDATIOJs,S rVT \ TD .. 
11-7, By I. L.\ , 'l; NO.1 (A.NORTH), PM,]A\lARI RO,\O. SIX:\lILF. (jUW'\Hl\TI-2~ Ii,r tho: pr,)jcct 
ums[rudiol1 "I "ndge 

1.4 Th i> repllrt IS based upon Ihe results uf neld, l.lhllmlur) k,ts conducted "n s<!le.:ted sOII'r"d. sJlllple, 

':OIlCdcJ Ir(1111 three hore hok up to the depth III 7,"5 \1 each and inkrpretal ion or (esulis __ .n: done ,IS r~r 

IRl 7S-2000 ,111<1 pertinent IS ~odc of practices 

2. GEOLOGICAL nACKGROU!'.'1) ; 
(.FOLOGIC-\L B-\C'KGROl:ND ; Arun~.:hilll'raJ",h, th~ 'I ami or the risin~ wn' is I",ated to __ urds the 

northeastern tiP ,)1 Ind,a . It rrcscnts a breathtaking bC3u tifullandscare __ ith lo\\cring ,nowclaJ peak>. ,leer 

rl"~ipituu, g<'rgc .111 'h green \allc~', and inllullIa,lble treams, The tate is h,'unJ _ nei~hhl)rin!l 

countri,,' like Lhin.1 (fibet). Bhut,lIl and \1)'ln11l.tr to\\ard, i\:,'rth. ~cst anJ Fast rCsp"dl\dy, ·\rllIla,h.ll 

Pradesh lies het\\cen 26 28' and 2'1 3U ' and 'II 30' and '17 25 L. It occupies an area o18J.5n "I kills . 

,\rllna.:hal l'raJesl, is largel) inaccl.'Ssihlc rugg",1 lerrain "ith cnsc impenetrahle Coresl'_ 1I11prcdktabic 

lil1Hlli,: L:L1ndition, :IIlJ poor road 'l:\lmmunici.llIOt1~ . rhu~. It i'i gc~)h.lII1.,;4\lIy. a mllH:r lc~scr "no\\n n.::};lon. 

'\rlll1aciwl Pradesh consists ul lour physiographi.: d"mains \ iz. ,I) i lilllaillyan ron)?". b) Trans-Himal'l\dll 

r,U1~" <) "',lga-Patkoi roln!!c ,111" J) BmhmapUlra plain. l:ach domain has a distinctive get'!.' 'icJl3l1d h:dnnlc 

hbt Ir) , 

1'\:\'1)SI IDH A'00 SIE,s\IOfECTU-';lCS: The region is pron to 'arthqunke, SlI1e\! tiw midd le ,I' t:le 

nllldcenth 'cr IIr). ther" had been [II lea,! h\u maJIlr l'arthquak", 11847 and 1<)50), \\hli:h are .Im n, the 

111",t <ie,lrucll," earthquake_ ill hum;1I1 hi,tor). I he 1110IJnl~illnu, Irm:ts of the region arc mh3bll~d by r~npll' 

LIt UI\ cr -" dilili. gr<lup UIIJ cultur,,1 allinitic lured by the pi,'necring spiri t or man 111 quest "f the unku"" n 

"" il g""gr.lphical <'r geoll>~ic.II, The "arliest rckrcnce ot the region is tound III the \laha"har.lIa ;II1J 
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IU PORT ON SOIL I VrSTlGATION WORK FOf{ 
CO STRLCTIO~ OF BRH>GE AT CII-132+117. 

J '~lIm~nl"li"l1 ,rlne g"lll<>gical illl<'rm"li"., "a, made moslly by the British milita!) e"peliill\lll' <hiring Ihc 

""rly pan 01 Ihe 

nin~tccnth ccntllJ'~ prillr II' cSlablishmcnl Ill' Ihe (iSI ill IH51 . rhi, ""duJe, Ih" meti,ul.,us re,,'rds "I Ihe 
c.orthquclkes \I hich 'Ire .W lilabk since the miJJlc ,,1' th~ I;N celltury 

3. SCOPE OF WORK: 

Th" ""P~ (.1 \\I'r~ prvvidcd to us tor this proJecT "a, limiled 10 the lollmv inS(: ­

3.1 I\luhiilllllJ,t ncce'''1f~ ptant ~qulrmcnh .,"d pl'rs'IOIId 10 the project Sil", selling up the e'llli1'1II 'nT . 

L~rr\ ing ,.ut tl.e: I,,,IJ ill\'Csligntions ,.n lanJ and Jelllohitililtillo vn enlnplction uf \\'orl.., 

3.2 1\1.lklng 150 mm numinal diameter oorc holes al lhe Slle in all t~ pcs III soil using sliitable approved 

mdh"d , I hono ' III be given 31 sile by Ih" I nginc<r·in·ChOlrge, Rdu'cll shall mean when ';1' I Ikk1 • 

salue readies jUlur .lU em or Ie" penetralillil "I' ~PT sarnpkr, 

3.2.1 I l'ndw:ling sl:lndar<l i'"nctrcrllllll lci>h in the Ill'r" I"'k, ilt I 50 III interval ill Jcpth n, cr 

3.2.2 C"lIcllill~ unJis1Urb~J suil sumples fwm bpn: hllie. at .1.Uo1 interval or e\'e~' ,hangc "f Ir;II.I . 

whiche"e, "c-.lriicr as pcr srccilJ~alions, 

3.2.3 Culledrng dislurbed soil ,arnpics trom bure hole ;11 regular inlerval "nd al eVer" identifiable than;,!" 

3.2.4 R,,('urding Ih , depth or grounJ wala table in al! Ihe bore hole if obse,,~d up tl' Ihe dq11h ,d ' 

"~ph'ralion durin~ boring work as per ~recilications &: withdrawing the casing pipe. 

3.3 ( 'milKlln " Ihe ",IIU\l'lIlg lah"riJI"!) le,l, "II ,decteJ disturheu I undisturbeJ sllil samples (I)JI"dcd 

from h"f< 111'1 . IcslllI".lliun, ' ­

1.1) Bulk dcr ,il~ .InJ \loi,ture content 

(b) ' ,eI' ;1I1al~ . is 

IL) II~Jrumctcranal),,' 


IJI Liqllid limit 6.: I'laslie limils 


(~J ~re...:iJil' gra\'il~ 

\11 ';hc.1f lesl pn unJislllrh"d and rcmllilided salllrat!!d disllrrbed ,oil sampks 

(gllkkrminJliun "f\oid rolliu, 

"\. Pall" 

--------------------4~~~~}4-----~ 
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REPORT ON OIL INVESTIGATION WORK FOR 
CONSTRUCTION OF BRIDGE AT CH-132+1I7. 

4.0 FIELD INVESTIGATIONS, 


4.2 me number bur"huk was Ii"I lIIark~J un th L gruunJ sllrf~,;c as rer 1110 layout giv~n h . u, 11;. th_ 

E:n~incer-in-l h:lrgL' 

4.3 Bure hole "as bored at thi> sitc using rola~ Jrilling method as per IS: IS9:!-IY7'J . 

4.3.1 Standard penetration les" \\ere .:onduclcJ m th" above bnn: hnk al ~vcr: J.50 m interval & 3t 

ch:mgc of ,Irala as reI' speclicatiol1s instruclions of blgmeer-m·Chargc. The bore "as cleaned HI~ t,1 th..: 

J""rc" uCl'lh :"1~mJard splil 'poon sampler ,lIt,ldled 10 lower end nf .A' drill rods wus driven in Ihe bore 

holes b: l11e3n "I' standard h:1I11ll1er or 63 .5 Kg . Ihlling !rccl~ rrom a height Dr 75 em . The , (1m pier '\i" 
driven 4' em ilS p~r sp~eilieati<lns K Li1 ~ numhcr< ,If bl,lWS rC'luir~J lor "iI~h 15 em pe lletration "·cr<: 

rcwrdell . II, e numhers of blow, for the iirsl I: em penelration w~re not taken iOlO accoun!. I'h is was 

cons iJ~rcJ as s~alil1g tiri, c. fill' number, of blows lor nc.\\ )0 em penelration \\ ere Je,ignalcJ as Sf> r .y 
\,ulu<· WhrrL" er Ih" tlllal I1l!nctratiun ".1S ks, Ihan 4~ em . Ihe numhcr "t hlow, & the depth I1c'netr.ncd tS 

IIIc'orl1,,,alcd in r",pceli"c bore logs. Dis!Urbed soil samp les obta ined Irol11 s iandard spli t spoon ,;ampler lur 

al ! th" "bc', e 'Iond.trd p~n"tratiun tesls "'ere collected in polYlhcne oag' or suilable siz<:, The,,, ,umple, 

"ere prnpaly 'c.lk", labekd. recorded and carefully transported 10 Ihe lahoralory lor lesling . 

4.3.2 Undisturbed \oil ,amp le, Wer" e"lkcld ffl.m Ihe burl' Iwle Hlc'very 3 utJ m interval in depth & al 

change ul ,lflU" as per samplin1! specilicalion., . I'hese samp ling tube, ulkr retr ieval Crom the bore h"k "'" 

proper!> \hl'\cd and scaled at h!llh emh. The,,, were ,,"rehl ily lanckJ .111.1 Iriln'lwned III Ihe 1,lb'lrilll>f) lor 

I~,tillg, I ndi,lllfbed ""il samr l~, wherever slippeJ during lihing, were duly murked in the neld "ore l(Jgs os 

\\<"1 1", in lit, ,oil pr.,iik . 

4.3.3 Dblurbcd ,oil sampies wcre Ibo wllcetcll I("m tho.: bore hoic al sll itable d~plhs/inICf\"1 I" 

slipplemenl Ih" !'>"nng rccon". I hcse sampl~, \\at! UlII~c!<d in pol} th"nc hag' "f ,uit.lhlc ilt!, IlICst! 

",mrl"" "ere pf(>per l ~ sealed, Inbeled . ]ceorll," Ii ,,,relitll) Iransported 10 I win oralory for ICSlill!!\. 

4.3.4 The lIerlh 01 ground "aler table was checked ' measured in nil bore hole,. 
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REPORT ON OIL [ VESTIGATION WORK FOR 
CO STRUCTlON OF BRIDGE AT CH-132+117. 

4.3.51;ummary uf bore holes; 
rabid 

RL of bore hole Depth of Bore Wal~r le\'el dunn!.: the time ur 
~____t_up~ __________h~o~l~c(~~~I)~____~____ ~fi~le~I.~I_\\~o~r~k(~~~l~)______ 

84\J.8\J; 8,0 Nut encQlmtered 
~--__ __-L______________L-________________~ 

5.0 LABORATORY INVESTIGATIONS 

5.1 I h~ 10110" ing la"oraIOr) I~sl' "ere comluded un ", Iec\c,j soil samrles recovered 

(a) Hulk densil~ and :vtoislure canton I 

(b) ~i~,",~ anal~ is 

,.: I II) dn'lI1ekr .Jnal) ,is 

(d) I iqlliu limil &. Plaslic limils 

lei \;pecili, gru\;I) 

In \hcar lest I In remolded and ,alurated dislurbed s\J11 samples 

!.!!! f)"lcrminuliulI ll i' vuid ratio .. 

,\11 the abo,,, I.II,,,r.Il(1) IC,I' "cr,· ~arried "ui as pcr rell.""n! Indian Standards. Alilhe ,oil ~.ll11plcs "ere 
;,knliticu .tod d,milied;IS per IS· 1"'lS·1970. 

6.0 FINDING OF GEOTECHNICAL INVESTIGATION; 

Th" 'Iud,' I nor" h'!,!,·r.:,ulh "I' lahor;nllf) .Ind nth,·r lidd tcSh arc lahlll"lcd IhfllUgh ditkrenl tahle, .IS 

dnT1i::\un,: 

7.0 AnalYSIS of liquefaction potential 

II b analysed through Seed :11111 Idri..... ( 1982) " Pl'rollch 

I iyucr'dillll j, g~n~rall) occur, in line II' m~uium sand \\ ithin J deplh or 1O,Il1\.1 Irom ground '\lrta.:~ . \ jill 

in<:reasing l\\erhurden pr~>sun: the chances of liqud;h:tion usually dccre~", (CI 135,1. I heory and , ractic" 

111'1 <'unJati.", <k;;gn )\N Slim. Sc. DJ'. Pr"nlice hallnf India 1'\1 Ltd I'ubli,h~rl . As Ibe ar"a i. musll~ 

huulll"l") prnhahility uf liquefactiun " "Imust nil. 

4 

PagE 



I{EPORT ON SOIL I VESTlGATlON WORK FOR 
CO"lSTRlICTlON OF BRIDGE AT CH-I32-:- J 17. 

B.O CALCULATION OF BEARING CAPACITY 

(A) Calculation of Net Safe Bearing Capacity based on shear Criteria 

IS ' 1,·IU1-19RI r,:coRlO1':lld, I'he lollm,;ng '''Iual;"n (0 cakulak Ih.: nel SJ'" B~aring Lapacil~' '1 : 
bJsed on Han~~n 'S B"d"n~ Capacity an~l\Si> : 

~ Iii· leN, s, J, I, + 'llN,- I)"', d., i , (I,S '1 B N, ~ I d, I , X f{" ; 

Whe(e. C C'l1hc,iun nf soil. 

• :o.lltural,·u Dcn'il~ uf soi I 
~ \\ idth of looling - ~.(J m (ilSStllm:J) 

. Waler tahle ,'orrcctilln r.letor depending "I'"n Pll,ilion or II akr tabkR .' 
II ith rC5()1:cr In loulldong Icld 


Q Flfc':live 'iu(chargc ~t ti1<'tlng lewl = y D (D = depth or rontlng) 


]\; ,. Nq . l\; Bearing capacilY factor 


~,. S~ .S, hape lactor 


d" J", J ~ deplh lactur 


, . I, I, = inclinalion fildur 

I'aclor 01 ,a IC I~ 3,0 

B I (',ilcu l~lioll of safe bellring prl'Ssure based 011 toleruble settlement. 
Ihe ,ale b;,aring pressure is ILl be lound "ul Irom the elastic settlement ~"lIsideratjon :md i<; illlllld (nun 

Ih~ 1011<)\\ ing ~'Illaliun gll!en I.s. SOOq (parl-I) 197(1 
S,- s,,,,,,~ (1I,I I+e,,)( h)l!II(p" +'\pllp, 

~ ~ Fin~1 sclllcllIcnl in 111111 

~ LllX - ~~ltl~m""l1 l ..:omplllL!J fr~lm l'I'~ dirnc-n"j(-HMI r~st 

H I"It icJ..nL'ss ul'soi l layer in m 
~" -lnill,,1 \'Llld I1l1i" 'jlllll<llt~ighl "Il,f J .I~cr 
C - C,)f1lpre"iun Index 

p" - Inili.11 cl1<:cliw pre,sure at mid height of laver 

'I · - 1'1~"lJr, IlILlemCIH 

F ,,, Ihe C<lml'lllalwn ,,!, s~llkf1lcnt "I' IUlindation lilllndeu at cerlain depth. a corrcd ion should oe aprl iell In 
Ih~ ':,I I'lllal"d ",In Ihe tl>rlnlll a deplh 1;1I:lur III he rcad rmm Fig I' Ilf \.S. soot) Ip,lrt·11 1''7(1 , 
CLlrrcdcu ,dllcmcnl SIJ 'i,.\ Jcplh iaclur 
D~rlh I;;c(ur is ,kpcnucnl UI1 tJle 1"llllwing 

I , D~ Dqllh 01 rooling ii, l.~ Lenglh of loollng iii. B- Widlh offolliing 
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REPORT ON SOIL I VE TIGATION WORK FOR 
CO. 'STRlICTlON OF BRIDGE AT CH-132+1 17. 

BCl''';lIg cnpucity for foundnlion resting on rock 

As per IS 12070 -1987 
The saf~ beanng pressure should be "'llmated from the following equdt10n 

Ni ~ Di'~ontilluit~ rador =U.1 (Minimum valu~) 
Depth :J ,n 1\1 

l ni.I\.;al comp'''''lve '(Ienglh, 'I" =75.0 MPa 
l ' - qc xNi 
= 7 .' " 0.1 -I I 75l\II'd = 75 lons'1m 

Tahlel Safe Be;l ' ClllJ·,dl\ 'It different dentll,. nn~ , 

I 

• 

f----­

Foundation Depth below RL affaunding Remmmended net safe bea;T.;g 

~",","" "'I ICH~I Capaci!)' (1\1 tnllisqm) 

3.0 ~37.g0 !- 65.U 
4.0 S:l(),RO 65U 
5.0 835.80 65 ,0 

- - -- -

6.0 lP-I.W 65 .0 

7.n 833.80 10U.0 
H.U 832.80 100.0 

9.0 CONCLUSION AND RECOMMENDATION 
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