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A;rrive,'r t\i L Questions

i . *,'hat :s tursaiti l,;v tcrr:! ;:iii,e$s, itf;r_ilrai s.tregs ancj eftreetrve slress?
:' i'fulirl i;.q ti:srt: r,rir.)l'u: iik*lirrr.rqrii r-:j r;uir.:k :irl;rii eclndltian in safitis

r;13".,,'i;',j

i1. *" rait f.bu:*tXsri+n canies an udl sj'.ie,Jklilfi::,. lisiir.l*.t.; ii:* zcitieal
at a depth o'i'!)in. Irr*rir l{cl;,'riialk'i chart. t}rr; n+. trtiiiili:s*r;e iii.*as
a:; *2.

'+' i]":fir:r; time .iaeir;r" F{';ir. eI*,;s it ,ce.perrd i}ri irhrj prcpecies c,f'srrii,}
5. Wir*i rs the shear streiip:th ef--the sr:ii.j
{:. \!:lrat al.* stteai strength Farii.meic:1"s,!
'i ' \Y*at is i.'"rc&iit b;* pr**ressive tidiure'i In ra.ilish si*ar i-*.s:t r_!**s it take

*iae:-rl
ti. ,!\rdie ii+w;.r the rxpri;ssi*n tu Cet*;rruirir: thr, sliear streng$h of soil -b;,r 

vari*
sh*ar ttr;i.

q. \rc/hat are the cifirreni factors r:f safety usect i,n siability *f slcrF.es?
I S. trie{lne Ta.,,ii';tr's stabiiir;", liruui;*r"

EIA[t'l'- H3 {S x }3 ==63 }*{arks}
Answer A"I,L iluestions

ll' ai A fiiuniatron tr*nch i.. tc he *,',cavaled in a strarr-uu cf sti{f clay grn t3,K.3.t:o2
rhick. ,.;:rderiair by a hed ,;f sa-rlrj" in a tnal hor* tioic, th* grcundr,r,ater
ig r'-bser:r,ed t0 r-ise arr rlcvatir:n of"2n: r\eiow the grounci surflaerc
{i} Find the depth io :n'irici: excav:,i.ti*;i oan be *of*ty carn$d *ut,r.,ithiiqrt
tire dang*r' ol'thre hott,:m hecoirrng unstabie under upiitt presslii-e of
gr+ur:d v,'ater. 'fhe spcritic er-evit,"- oi. ciav particles is z.7z and rr,*jd
ratir: oi' [].72

1ii) if e,rcavatirri is to be carried safbly i* a depth of 6m. ho,,l much
shrruld tire rvater tahle is l*wered rrr tjie vir;rnit1, oi th* irench?
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h) Il tailir:E h*ad pel'-,rer,b:liry test rvas *anisd cr:t cll ;i 1 Seirl ir:t:g s;ttpi 6 i 5"{-r'{-{'':}

*f :iitv cJay. 'Ii:r: rli:,met*r ct rl'l* si:.nrpl* anii tlic st,ani'rripe r,i't;it: S"l{dr:t

and {-!.',;Sr:ni fflil}r-1i,'ril/r:iy'. T"tlr watr-r ie.-'al ir the st*iiii |rl#e w;L-e'

i;bst:n *d f*. ia;i it*rrr '5{i*m tc .x-Icft}" il i2 r::ii,.
l]'*t*:irrii;r.*:

iii {l*-etfir;isni- r:t i;rir"rleilhilit5'of th* srii.

{iii Fieigl.lt <:i'i#st*r l*:r,r:l iir ths'sta*r1 pipe *iier: ant:rth*r ?{}ll:in.
.:.iiii T"ii;ic requir c,i fi:r tlle "o"'*'li:r level t* clrop ta i {}em'

1,1. *) \&Ti*-t is'f\erq,fi^ralk's ch.art? i3ow it is heiph"rl in coinputing the vettiE:ai "J'i:{{ri
stress *t crti:r iielr:h dus t* l,:ad*d nreal' Hxplain'

i)ffi
l:) j-)iseiiss "I'erzagid's thsr:ny *f *ousclidation statir:g the r.'aliCrs l-; (i c{}"}

ass*:,r;pti r.-,rts anel ih.i;ii v *itdit""'

13. a) Srta1 is tfue poi{" of a lvl*hr"s rire'le? F.i;.:i:isiri v,,ith i, sketi;h i'u;-,1' ii i-.-::i: ::t'!:-:'cc't: *-
1le ,;s*ri ic del.ermirie tiil: si.i"i:ss*lj irili ii$'\r 3i;-rli* ir: a sl;i! *;]*nelii

suhjecteei tc i::ttt-'rrtaX stre{iscilli.

{-}ffi.

b) f.il F;xpiair: str*:ss-sfi:i,ii; itnd l'i;ir,ilne.ri'ri.-iige r:ilarm*t*risti,;s o|ccil*si*n 'i;'ii'itJa
less scils durir,g si-l',';rr,

(ii) Dsfure crltirei vrt!,J raie.t;rr,J e:li:i;iin Llow it i;anbe.i*ierrnine,j'r,'l>r 5,K).ci|4

ccthesictl less soii.

t4" a,l XVrite dovo,n a step bi :;ie-p prre*,ri*r* li:r ilct*ririit-tii.tir:n +f *uitesion *r"a i:!'K'2'':os

FSVen claVey soil "O;v c+rrd*;tit;li l,:tu;t-"::'I'riie{tr r,:c11ipii:-ssilrri ies'iu.

ai5-i.,

hi Serivs tht equaticri for Skernpf*n pr-'re Ftres'rrs:e 
-f;ir;itlltlii'Ir:' 

"i'u'ciG'5

1f" ai Derivs frcm tJre first princiFie, the factcr *f saf*ty rrian irrhirttc sir-:Ft i'i:'t{-:'!''i-}6

made ilf iii Coliesi*n iess s*il and (ii') c-ip si;il'
tlR

t3) (ii Dis*uss th* siabiiity airaiysis r:i'sicp*s by rqeilenius methild" -i"(l't06 v

(ii) An embankment iiim high is i;lclineel ai an angl* ct .*5' tc the B'K2'co6

iirriz6ntai. A stabiiit,v a.na!;ysis by the m,:thod *f slir;e gav* tlte

fcllowtng fbraes Per *nii lens.th:

Ishearing fcrces : 44{i k}J
XN*nnai forces : 88{i kill
INeutral f*rces == 2S0 il'l

The length of th* tr'aiiure arc is 26m. tr-cboratory tests ou lhe s'.lil

indiea.teil rhe etT*crive values c' at:d {p' as 20 kNir'tr anei i8o

respeotively. ileterrnlne trlie tactr:)r of safet-"r *f the s1*pe with respeet to

(ai shear str*ngtri: and {h} sL}hssir,'n'
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P,-tH?'-': tX a !,5 * l$ &,tari;r'!

It:. i"i iil Er*lrirr i"ir;: trrtdir*-r .l:;rad,trd &,icti'it;C +ii:i;l,q:-qtt'yili!i ihe ii** a;',it*.r$ r,i,-,crii

sriii.
iii,: [-]i:eri;i:i.illiie .bli,-lr-'ei:n t,jiJ.{:Oi

r] I.;qr:ic1it,v inqle.r, ;:nd -;:*ngirii*r'lcy inciex.
b.t lii,*w .index ;inii 'taup$:ness il.dex.
,-:i Piai:,trit," .ln,j *OnlilStt"nC\'.

(}$r

bi A"rr er,"ri:ank.-nerrl having totai vclilme <;t'l*00rn:t is ic b*";til-qtrliclflli il,K2,{:ot

h.i-.,iiil.g a hi:ik riensily ot i.!)tg.*c and a ptracem,'rrrf o*'ater coi'rt*nt of
lE9,i" Tli* s*il i-r t* be obtai**d *ith*l fi*ir: borrow rrrra A ilr bciffilrv
a.rea ii. rrhieil i;a..,e vu:d raiir: rf S.78 anii rJ"ti9 resi:*ctivei-i, ansi 

"/ater,. rit: i+t:? *i' 1*!;,r and, 12 n resp**tir'*i,r," Ta,{r: G =2.{:i{i i*r bcth th'-: suiis,
i-)*i*::i:r;$e ii're ,./olul1-ie of sr:il :*eililr*d la b+ excavai*;l *'cm *ai:h cf the
iirietis. ii:"ir".,ci:,:;t tri"; *"t.r,atioli is F:r-.i5 $*r,'o3 in eech area, i:t"tt cost cJ'

tra;lsp*;.'.ur.i*ri is lis.i: iir::,d i:l: J6 i)er irr3 from ar*as A and B
r{::ijii?lJii"!'eii,. wiri';,: C'[ :h* i]r1i-t't-',,r, ::.i'i::;! i5 ill'.-lfe eCOiltiilliCa].1'

F-l-Remen*er;K)-Ltnderstend;K3-App$,;K4-"4nalyze;K5-E;,ttluate; R6- Crt'ote 12064
:

rl


