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In order to mitigate the damages associated with rain induced slope failures, the triaxial tests can be used to study the
mechanical behavior of soil knowing its initial state, boundary condition and loading type. However, the detail studies
of the evolution of shear stress due to water infiltration simulating field stress paths have seldom been performed in the
laboratory. Moreover, the shear strength behavior due to water infiltration and final shear state under different stress
paths has not been verified. In the light of such, the main aim of this study is to evaluate the mechanical behavior and
instability of unsaturated soil as a result of water infiltration following the field stress paths via a series of laboratory
triaxial tests. In addition to this, the effect of stress paths on final shear state is also studied. Most of the previous
studies have been performed under constant shear stress conditions. Whereas, the current study has been performed
under both constant matric suction and constant shear stress conditions to study mechanical behavior and instability
of unsaturated soil slopes. The constant matric suction refers to ordinary triaxial tests performed in drained conditions.
In this condition matric suction was first decreased to start water infiltration then it was kept constant throughout the
shear process. Three stress paths has been followed in constant matric suction plane. In first path, the shearing process
was started simultaneously by decreasing matric suction i.e. opening the drainage valve for the pore water pressure. In
second and third path, the soil specimens were first infiltrated with water by keeping deviatoric stress constant. Once
the water infiltration completed the specimens were sheared by opening and closing the valve for pore water pressure
respectively. No remarkable decrease in shear strength was observed due to decrease in matric suction. It was also
observed that specimens produced same deformation state (i.e. degree of saturation) which produced same stress paths
and final shear state of specimens and all stress paths fall on the same failure surface. The constant shear stress refers to
triaxial test with water infiltration carried out at 80-85% of peak deviatoric stress. In this condition, matric suction was
decreased to start water infiltration by keeping shear stress constant. Three stress paths have been followed in constant
shear stress plane. In the first and second path, the soil specimens were first sheared to 85 & 100% of gmax respectively

in constant water content conditions then water was infiltrated by keeping deviatoric stress constant. It was observed



that the water infiltration alone caused failure in the specimens as a result deviatoric stress decreased depending on the
increase in water content. Consequently, the stress path moved along the failure surface and failed. In the third path, the
soil specimens were first sheared to 25% of qmax then water was infiltrated by keeping deviatoric stress constant, no
failure was observed during the course of water infiltration. Therefore, specimens were sheared again in constant water
content conditions, the stress path also moved along the failure surface during water infiltration and recovered during
second shearing. Finally, six stress paths have been carried out under constant matric suction and shear stress planes it
was observed that all stress paths fall on the same failure surface forming the state boundary surface. The reduction in

shear strength of the soil depends on the drainage condition and increase in water content as per the conducted study.



MXDEBEERRORE

WD FIGIIZEL DG EA A OIREIZDH 5o FEMRFORA A2 S OALEIIE, T KRMO
EAICE2EMETI O TICHED O, AEARETH > THWAKDRZEIC L 2 8AIED EAIEN
F7ya KT TLZEICEDVARREIMRES DB —HE o TWD, KGEREIHE) Rt
ZEOARM 0N P T 2 M SFEOZEREZ M T LBICUHTH D, Fr 2% S
NTIEVE DD, THICHRLN TV EVEDZ L Do Kk, AT 7288 & KEEIHE
) ANGEAT DWW T, KR A Sl =l A WralBi % S50 U, IS PR 20 & &Ml SR S 70 LI 35
B DOWTHRE LT 5,

RECi&, WIERE 9 BIZHT TRl LT %,

1T BEMICHE ) FHE ORLEIT DN T, FERHA D 5 IS B BRI T ORI HE S 288h 28
RO NEEACTFESL R EH S AT 2O T ebNTE22 L, LA LA S A0 J)5%%E)
WZOWTIRLT LY HHICRMNARIRIZIT bR TV ARV LR 82T, K5O HE &,
WOSLORE R & IEARE B L TV 5,

52 IO IEIZ OV THBRT WS, AUMEONHICB T LY 2 v a v ofdl LIS hZE#, faf+-
AEHN T D REERHEIC B 2 AR OISR & 2 2 THEE WV S NS IS, BRI D ARARHT DA Z E
L 2 IR D HERRE D O OIS JIZAL & B ORI ZEIC BT I8N ER % 12OV TR L T b,

B 3ETIE, AW TR L 72 A Sl H =i aBE 18 12> W ORI Ly RIS EE o S fll -+ =il
FRBREETE | I WA A T Sl R B S L R T IS O W TIEERNICH L T b 720 KR R
WRRPERVF X ) TL—2 3 VIZOWTHHEEERERAL TV S,

54 B TR, AT TH 72 LR O W B o e SRR )5 1 & 3 — PR DR, &AM BB D FE
RBTTER EBRTH WIS DN, 7 EEBRICED 2 FMEFHH L T b,

5 ETIE, ROEE KL TRHIFEO 2R 292 ¥ 3 V=BT WokZ D JKE AW, WRBIZEK
H—mg AW, WoKRICHERE AR L. &AW % BRIGET L T 5. Net stress 2% 0kPa D354 100kPa
% 200kPa O F5 & & HARBIKIZHE S MR T2 L <. SThIEBHEBH O BALEL LR T VWHEEZIR
2 3 %, Net stress % 100kPa % 200kPa D354 b WAZEDOEKIL—EHARREBEICBNTY 7 2 a U8
OkPa £ CTIKT 34252 & THANMIUIED ZRERT 52, L 2MEMAEITETEEIREICH V. net stress
A% 100kPa % 200kPa O &RHINAM R T O A % 78 L7225, 0kPa OBGAAKIZWK & & b ISR IRED & WUEPE~
EEDEAL L 720 TS OWIKIZHE ) RRZE LR & & ARTEIOBIFRIZO W THRE L T %,

56 FTIE, HROE A KL OE A S IRE M2 TR L 245K c 0w T, BERIEIEK &R — 28
AWEERER. FEHELIEPEARE AW kB, Wk % 1E 9 HEKE AW, & SIS AWIS T — 2 &t Tcolkyt 27 & 3
ST ZERL. 27 v a YidEERARoGKILE EHIETTs2 ., ¥—rmERREEAKELY
RRFEMTIRAR L ) FRICE — 7 RO EINTI L net stress. ARSI & bITHRBEKIL LD bR
R TRRE DL, FAMSUEDNR L 5 TWT S EOEBROH P TIRIBIELKRIZIEIE—ADN
MERB Il TAMIST)—E THROK S 72556 O RAIICHIE T 2 IRE I M0 SRS M OB i & 13
Z—H L7205 ZIZE 2 M\ TREKILOKE ARIRPUREBICER T 570 BRILEB 2R T 2 L 2 L OR
Refdz,

57 HCIIW A S AWNR ) — B KB, SREAKE RIS K — okl z2 L. fiEoEE a5
T2 EDOEREZ RN net stress N EWVIFETF T ZABEPRKEVI ERLVBAMLANLVTIFI T AEZELD



DL EABTREIMT 2 L EERL TV 5,

QB TIE, TAWIST L~ —EWKERE & FEL NV —ERok R Z /L, AR L Vg
WD AR THIESAEL S 2 &, W—ROBAKBRIIIFEA DI~ FARERERT & WKIZRIBRI & £
MEOEALZ 7256 LENDPERBEHFMEICRESEET LI L 2R LTV,

HOETIE, AMEICEVBONIERERIEL T2 L L DI, SHROBLEEBRRTV S,

ARWFZECTIE, SERFOFNEIE L SO AR ZEITIE, TFARMO LRI 2G0TI b
DT A AEEFIRETH > TOMAKDREI L ZMED FAIECT 7 23 VAR TTHILICEIDA
BEADMEHE SN D 2 & b —HE %o TV b, KITEEINE ) AL EALZ &AW Lo AR OB,
FHASEOREEEWETT HBICUETH D B2 RS R IN TIN50, FARIS AR L7221k
RTOWKRER R E—HN BTN L. AL O FFEEICE L % net stress. 27 3 v, AR
B Wk, HREZEAL 2 BATICIRZ 2RA L L Ve AIFRIZINOOERZ., Hir RIS XM : L%
B S C oW T — ORI BNRRERIC X VNS & & B2, 25 QM BIAR % 67 22 N o IR e i T
ELTIRT L EH1C, TNEBEMITHP YR T ERBT LI L 2R A TE Y HEOMEITE. FrElk,
R E TN R ERERE V. 2. HmICE M2 OMGHCB I 2 mEELEFEIis L, 2hs
D E AT LT, BhoSiimsce LTage e L,





