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SLOPE FAILURE CAUSED BY THE GROUND WATER
FLOW DUE TO THE INFILTRATION

By Yoshiaki Fukuo

Synopsis

Ground water flow may be generated in sloping soil layer laid on semi-pervious rock surface
when the infiltration of rain water exceeds in the downward leakage of water out of rock surface.
This flow brings about the increase of shearing stress and decrease of compressional stress between
soil particles through the drag force in the direction of flow and pressure gradient of pore water,
respectively, and may result in slope failure. This paper is a theoretical report considered about
this type of failure. Taking account of the distribution of stress force, sloping layer is divided into
two region, the one is upper layer (I) in wet condition due to the infiltration and the other is lower
one (II) influenced by ground water flow. According to the Mohr’s theory of failure, the forma-
tion of slip surface may be initiated in the layer (IT) if it is occurred. At first, the necessary condi-
tion of its formation is considered and, secondly, the drawing method of slip line is derived in active
and passive failure based on the conception of the limiting state of static equilibrium.
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Fig. 1 Coordinate system and notations related to the ground
water flow and effective stresses.
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KOBMSGBEEELINEFNR s 3L U 1w (grow/em?) L L, 2788 (1) OBMEREBIZH T 5 BALKE
HBE® v (grow/em®) L hiE#&0E BRI

(1) 0<y<E,

001, 071z 0ry, a

76(7}]'4' ;}v =7, sin B, 51 T ;}‘,L=T.s COS B rveemremeraniiniieniens (8),(9)
g (1) G<y<Dcosp

_aa%?z_ igz;‘v=(1_a)(r,_rw) sin ﬂ.(_rw_‘]‘c_ ................................................ (10)

075z 903y _(1— — L

ax" +—2L ay" =(1—0)(rs—1w) cos B+7u E (11)

22T, (1=0)(re—1e) REOKNOERTHY, 1o Top— it BBUKEOWKEES b ois
OEEL, BT > TREMTARNLHT E3ETEHEOEN0 5 LIV y HAOAITH S,

— 2 —



BE: BEBTARKIS &TL $HOMHE 709

LhboHEHBERY, HEOHERALMEPRMABLECEN—FEHEER LAV CRIE, EHRI>OM
PRESNEDITTH5H, ZITHRAARERRZECVEZ L, » FRCRRBETSTRALTH S LHE
LI RBROVEEELL ). ZOBEHIR » THATIRMASRTRTOLED

RHE %M

¥=0 ZENT 013=0, Tizy=0 i (12), (13)
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Fig. 2 Diagram for finding the depth {,, of Fig. 3 Mohr’s stress diagram representing the
growing free surface necessary to the angles between the x-axis and maximum
formation of failure plain y= y,. principal stress in active and passive state.
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0L EEELERO bR T H—2OMEWERE 1, ZHHERANYEHILE o
Mohr QRSB L7c Bz iE, A~V HOHE (MOEROFH) ERREGHOFMER £(x/440/2)
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Bhb, LP0.Q, RBARERHOHME, PETEDINLIET (0, 72y) %ok EREOEROH AT %
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Fig. 4 Slip lines formed at upper end (a) and lower end (b) in slope failure.
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Fig. 5 Drawing method of slip lines in active and passive state. '
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DEBHNTD 0y, 7oy DS % F1E Fig. 5 ho#sr Yo Y, I > TREN 2, il (1) CRASH A L
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EREHEZREL, v FRICRRBRTNTC—BTHHLEELH0, HERORL LI HbHERET
ZANYEHET B5HFT, ITNHANYBROGKENBETLE y=% KE->TrnibTdd, Fim
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LEOLDND,
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dY, _2Hsin2 cos 2p—sin p . dX,_  2Hsin2 _ sin2¢p+cos p
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2 -1 JA*—B'—C%sin(p—@y) 71 .
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*ELbE,
m13(1‘[- Si%S_(l +tan? g)=tang=0. 268
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Fig. 6 Example of slip lines calculated by the formulae (36) ~(40).
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n5H, REOCHATREIWERTS D LicdioT x FHITREN B THELRELE .

EWIZEBR LS, BREOMEICOVWTR, HRENE, EIEHBGEREHTHETEXN R X
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