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(b)

G)

Nydlle eegapa.nggap6r de bd-hrd {iqlm &on pelgu}uhd s.ru-

T€mekd pros t€nguluhe pc.inglal pertma tatuli liat b.6alutm lolam

'I mbata lana! t rpaeir t lah dib@l di ala3 ebun hm l!p!I bie yog lw
ulur bdedoht& r&ah liar l@but $t b€l 8n di hoBdEya 8.61 uir tddt
ramb€I od.lah 20 tN/n' sdt@ lebal pulataya addal 1.5m. Ai. brhi b.Eda
p€d! @ yeg s@ &rse !6 buni. 8.6r uit leFl rasn [d iabh 18 lN/m:.
K@uu$ ujim Figutule sdunituGi la"r! lial ra*bul dddun dilujultm

(il Lul,js ldeldg clor o'

(ii) Cxnate lenslus elog o utuk nfldtul@ indeks
ren@pai.n (c,), ind.ks Mpata. enda lcJ d.u indels

Fngmbangd (CJ d& lerod pr&pensnhne { dc )

iiii) T€nnrtd edpd tcnsukul! lapis Ldl lar tesbnl
aia'ot'ks ol'h lEl$n hbld 

(r! nwklh)

T€tnik p6-n@para *Fni di 8l!s biMya diSuEI{ dllr neDgllpustq
c$por Fdngkd penMa ehihSgs 90/.- Crd&el@ .l,n teMstd ddge nnSla
tknik yslg drguute be'!!m-:sa ktn'l pd lnmpM mlut mcmp@9art4
prcs FnsuletE tadah li!t.

TEKAxAN(qvnr ) NISBAH I,OMPANC(E
2.855

5 2.802
t0 2.191
20

2.611
2.101

!60 L939
320 |.576
640 t.ll4
I60 1.175
,l{J

5 1.589



52. (a) Bd q pdje|lq dlel4 t nt nS isriloh / d.6Bi * olim lir ddm m.dio
bdlaeS' :

(i) reja0sali@
(ii) Hutm Dey
(iii) PeryaiDd
(iv) ClMnidelit
(v) nabju 6ip€n

( 5 b,rrtl )

(b) S.bi|de paip sFni drlm R.Jri 52 (b) reMba! oleh du j.n! tval
k.tib bedatu huF& lcbol.hlel.p€r bml jais I addsl 3 tdi srdr llru!
jenis 2. K€ti!3 huja telah da, tingsi air di al6 p.rhul@ l!'!b dd.lai
etiDggi 2 n.

(i) Ptot .grt4lw rotdlAeo<t, pr.swe head da'etewtio. hean sePajx9
paip.

(Inmkl)

(ii) Kin teke& an [&s di tcn3al uoh ( A B mdc).

{ 3 rEr*r} )

(iii) Totule 9@ra cfu hid.uli\
( 3 narr'h )

(c) AIiM air *F.ti diidju&s dal@ Rrjrb s2(d kF:

f inggi h yeg boleh n-€nyeblbke cdti.4l quict co"ditio, *tiM!.t*6r Ejr
bEh lepu = l9 tN/df,

(3mrtuh)

(i) Ctitical htdrdlic gadie,tt dtu d^!a 6ip8 8^ qtict conditi@

(3m!*d)

(ii) ]€k,M an Uqg di ?\, B dd C.
(3mrkn)

(iii) Jls aI dat! Fsiprn padr A, Fkituy! edis tngah pap

( 2 rw*rh )



st. {o) Kekuta. ncih t!.rh bol.h diuku di bpat biB alau di ddu Drknd.
Te@gle dcnee rinsks ljikaj i-ljikaj i berikut erla hbjulr,! bgi *ii{t
njitaji tee"in's kdu|!1 ncih it! diutu/dir.ntul4:

(ii) ujil(.ji ncin bikl di rdp* biD

(ii)
(iit

Uftn ujil.ji No. 2 dalu J.drtl 2,berda3dta DrklrlDnl ]ds
m,Uublr lair yes 6€rt!il'n, Flor ajah bl@ i4esatr. trju}l@
Jubbh(TSP) d2! blu Tc33$ B.rtM(EsP).

Tqrrulo nilai-nilqi p@ne&r lcsM jMla[ c de Q

Totut4 nilli-rihi paruftrcr tegM b6tes c' dn 0'
Urtuk ujilaji .o,2 dd b.rdlsto lekd{ b€rkM, te.luld leg6s-
tes,g ricih do nomal atas stah kcgoSrle dan tujultq lesas-tcgds
ini di 016 eldo srlh rcddr yeg b{nt.

S4u sin ujilaji tis! pslsi tcrturuh t.t led€lir denla. Frgull@ €t.m air limg
relo! dijaleta k !r!s sMFl la,{b lertutul bie ydg sdpA dimbil d&i pus
yanS sam rr!!tus ujiloji bc ell@ adddr epeni tdg dinbju](l{s di &lm

NO.
UJI(AJI

IEKANAN SEL TEK?\NAN SISIll TEKANAN AIR LIANC

150 t90 80
100 140 155

450 505 225



sd (a) (i) Temeke sm rin*6
m@-Ilrmukudalm di

lekaln dalm l{EI puda

(l ndran)

9@ i@g!tuI, jebrra(ii) Dalrn tede aldf di n1M rduh 6qeeEL
apokdy03bdlshr.Dodao" da di.

(b) (D Mmjuk leFd. Rrjrl s4(b), icnluke Fluhels t eere 9usal p6dr tnit

- 3Izk4: n 
-

(ii) KoMte stg peryeh b.bs-beb.n tNtNl Elar{lrcpadr r€dndutm
. mladd tilit A.

Sebus! tenbot pen!"n Myokdg iarnb6te lrn h li,r l@brn ye3 lepu
Fldubnya *Fnj ydg dibsju*l& drle R{.tr S(c). D6BE D6s!4srp
k .d,!n ta! r€6aln unnn tamb€le l.rbul (l = 0), riEre ysg b..ikut:

(i) krdrlM tulsinm E|l* lege$n.

Liil P,ebelm EEt e8ege b.rlalu.

(iii) ?" sleprs Etak lesdsd b.d.ru.

(d) Mdjuk kepada S4(c), bagiihdnlab Eirt t 8o8e boleh dielo}l@? Cad&8ld
dr (r) r.€dd do jclaljn ko.dsl tcebut d696. rinek^.



55. (!) Ddern 6ant6lalm y6g *s@i |etdgte d€ng& ringta du. (2) l6e<blt uluk
nds&lilkd cfu.

(4 tukd)

(b) H@il& .dprl (0 fshor ydg mnydba.g kepa& re8agda (tfu *Fni

(i) ted!,r/b6tul ruts bMi
(ii) prcs s@bofolosi
{iii) prccs 6zikd
(iv) poesbulan

(8 ma*ah)

(c) R j.n s(.) m€'ssdbarkd lolam prfil *bun lambat& 14.d, mlolald
J.durl 3 mdujutts dd! ftklbentut utul t!j@ ealisis
Totute fskror k Flddran tethad,p kBtalild c4ru d.ngm DdStrDaIm
kr.d.I hiris bi@ Sifal-sifsl tsrEl .dalah drb.ri sFni bdiklt

B@1 uit g€nbu ( 1) = 20 tN/mr
Kcjelet'ta. (c) = l5 kN/ml

suduls.s.@ d,lm (0) - 2r

(13 norrln)



Ql. (a) Sttlc th€ GmttioN sd limilalions oiTerashi's lb6ryonone'
dihcdional @Mlid.tion-

(4 nd*r)

(b) Explain virh the aid ofskelchB ln€ plcs of prinEry @mlidaton ofclay.
(4 IEts)

(c) Oaule fiU is pla.€d or m .xlcrl€d ea 10 €oNlidate ! $il cl6y layc. of 8 n
thick lXe hit wignl of ,ill is 20tN/mr ad lle av€Eg€ tlioloes ofde nll is 3.5
h, Coud wat r l.v.l oi.oid. d. groud curf@- Tne FnEtcd un weiSh of tne
olay layer is l8 tll/m'. Tn€ 6ult of th€ oneiimsiotul @nelidltio. l6t is shoM
inT.bbr.

(i) ConsflDt rb. e - lo8 6 cwe

(ii) Us the cW€ to .valutc @npBion index (c!), lwhplsior (c) or
swlllg index (C,) bd F@nslnkrion pB@ (oi).

{iii) calculale rrE enlemqt ofthc clay layer d@ to 1he wigh! of tbe 6ll.
03 mb)

(d) ]lE above pl@npBion l*hniqE is .omally apgli€d !o elimin.t uP

ro 909'" of the priMrr @Nlidadon s.nldhr Susged and bricny
.xllsin sy |{ahniq@ dut eill be N.d los€lhq vitb pl@npEsion in
ordd o sD.ed up lhe oMlidaljon pt().s.

{4 tr@t9

sTREss(lrlllnl ) VOID RATIO (.)
2.855

5 2.801
l0 2.191
20 2 769

2.6J1
80 2.10!

!60 1.919

120 |.576
t.lt4

160 r.t?5
|.464

5 1.589



Q2. (a) Civc a bne i qpl@rion lo lhe r.rni6loei6 oI nowof*dd
lhrcu€rr pobs fredia " :

(i) Flow-nel
(ii) Dey's ti*
(iii) Piping
(iv) Hyddulic aadie(v) Sepas€ velocity

(5trE*s)

ib) A drainagc pip. d shoq in llF R i.l S2O) n blekd by 2 trTe of sil duine 9.m.
Pcm€bility of sil I is I rim6 Fmability of sil 2. Wla the slod is o!d. dc
h.idl of s€lr alove tbe gmud ir 2 m.

(i) Ploi ihe vri{ion ol iolrl had, pEsE head ad eldaiion nead olong lhe pipe.
( 3 IMks)

(ii) calculale $€ poE *aler pesw al rhe catq or$il ( A, B edC).

( I MIG)

Lri'J tind (h€ avesse hyd&l( gndient.

(c) llE oow @ndilioh a shoM i. rhc R.jrh s2(c),.alcdale :

(i) lr'€ h€ld h to €w critical quick ondilion ifuil Eigltl of elsLd
sil - l9kN/n'.

(3ha*6)

(ii) Cndcd hy{iEdic sEdi€d a,|d *crog. fot6 ar quict @nditi@,

(3ot*s)

(iii) PoE @c. pBE .r A, B ed C.
( I rErrs )

(i!) Toi6l sepage lor aI elqalion A. iI lhe dimel€r of pipe = l0 cr
(2ndks)



Ql. (a) ShasfflBlhof $il d b. d6Nd in-siruard irh€laloErory.
Ds.ribe bnefly d. following t sls &'d show in 4n ce how shd stEngln is
b.ing !t@u.dd.Lmin€d:

(i) Thedjrershd&n
(ii) The in-sinr me sb.& l6t.

(8 n rrt

O) A si6 of @Mlid.!,.d undmined i.idial les6 wiih poF Er.r p6src
n@Ehat w€E tu on sidilu rcmally omliddcd siltt clay sp€inem
obbned fren th. sme sle. The Bults @ a shom h T|bL 2.

(i) D€t€mine de valEs ofrn€ b|.l stlEs p6on ie6 c md O.

(ii) D€imine lh€ vales orthc €fldtive sttds p@.ter c' &rd 0 .

(iii) B6*d oo $e .r@l,ve sftsi, ddmine 0F snd ad tudBl sftss on tn€

fajle pl&e dd show th.e on s prct tlt ori@t d .l€Ml for Td No 2 in
r.U.2.

(12 m!*s)

(c) Based on llle infomdion sivct dd ey othr Eleve! infondion ! Plot ft. stss
larh diaCrar! od indic!& li)e Toral Stre$ Palh (TSP) ald Eflsriv€ StI*
P.1h(ESP) fd Ts1 No.2 in T.bL 2.

(5 urb)

TEST NO. CIJLL IRESSURE DEVI,ATOR
STRSSS (kN/m) PRESSURE (tN/n1

I 150 190

2 100 155

l 505 225



qa (a) (0 p6rR inclle in $ils al s) depdBri.fly d*nt Ue vriatio. 6f

(ii) In d &tive ordition FhcG eil is bder horizontd cxpaosion, explain
wh,r happeB 10 o,' srd di .

(i)

(it

ol R.fdins 10 R.j.b s4(b). ddmiN rh. choec in v€nical lr€s d poim a.

Us 0E BoNiK o$lvsis mdho<t d =+

Conncnl on th€ inllueM ofihc loadr Elalive 10 th€ir lMtions tum Finr

A Etlining $dl $qFons . en, sanE&d clay d shoM ii R!j.h S4(.).
Asing undFired ddition for th. b.cktill ({ = 0), cilcullre th. followine:

(il $e Mimm depth or thc te$ile ctrr.

(ii P. befoE $e 6ilectut qs.

(d) Rcrding ro Q.(.), now @ rhc tcnsile ctuk b. avoid€d1su88.n oE (l) nethod
ard bri.ny e&lai. it

(iii) P, aiier rh. ccile ctut mE.

10



Qs. (a) wirh fie aid or.9FoFi.r. sL.r€h6 bietly cxplain rEo(2) nerhods x*d to srabilit
sloF 

(4 nor*s)

G) Decnbe $e ioo(r) factos wnich co.t ibure 1o instllilily of sloFs a m.ntion d

(i) cndd condirim
(ii) GbtuDlFlogjcd pl@s
(iii) Physicd pres
(iv) M&-nEd.Foes6 

(s he*r)

(c) R.j S5(.) shows a eil cmbqkm.nl polile and TtbL 3 indiMle.
d6isn d,r! lo. ,naiy$s purpo56, Dchioc fi. fa.lor of efeiy agaiin d€ slope

shbility by 6ing ilF odin.ry metM of sli@s. Inc FoFrti6 of sil @ Sivo 6:

Bulk uit w.ish( r ) = 20 ld/n'
coh€sion (c) = 15 kN/ft'

^qte 
of iftenDl ticlio. (0) = 28'

(13 m!,ts)

1t





FINAL EXAMINATION

Rrj.h sl(c) . upwdd flow
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FINAL EXAMINATION

Rrjrh Sa(()
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