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Slope Stability Analysis Based on Green—Ampt Infiltration
Model under Intermittent Heavy Rainfall

SU Yonghua', LI Chengcheng
(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract : The stability of slopes under intermittent heavy rainfall is studied. The soil above the wetting front is
subjected to dry—wet cycles under intermittent heavy rainfall. Considering the influence of dry—wet cycles on the soil
permeability and soil-water characteristics of slope, the traditional Green—Ampt infiltration (GA) model is improved.
The expression of slope stability coefficient under intermittent heavy rainfall is established considering the deteriora—
tion of dry—wet cycles on soil strength. For slopes without considering intermittent heavy rainfall , the improved GA
model can be simplified to the traditional GA model ,which indicates that the traditional GA model is a special case of
the improved GA model. The results obtained by using the improved GA model and the stability evaluation method are
basically consistent with the actual engineering situation, which proves the reliability of the method. According to the
variation characteristics of rainfall infiltration rate,the rainfall process can be divided into three stages: stable stage,

continuous reduction stage and mutation stage. The slope infiltration depth and instability time of traditional GA are
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obviously behind that of the improved GA model. Compared with the improved GA model, the traditional GA model

which only improves the stability evaluation method is consistent in the instability depth and delayed in the instability

time.

Key words: intermittent heavy rainfall ; Green—Ampt infiltration model ; permeability ; soil—water characteristics;

strength deterioration ; stability
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Fig.1 Schematic diagram of infiltration under rainfall
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Fig. 2 Diagram of dry—wet cycle process
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Fig.3 Schematic map of soil stratification

AP e R i P A o I B e Jhy AR AGE e ) 45
BrBEARAAE b < hew SR, 2 hoy g n ALty 535
RS N YRR R R |l S 2 T R
FEFIG A2, R N UGRFERTI R AR B RE 95
Tl B B B A AR (2) B BN «

i = fenl £(n)] \cozﬁ+5f,,, (21)

IR AS BRI LA, A7 FEI 2] 4, 0,
fiif5 :

G0 B = fuoal fin) 0SBt Sue (22)
St
"= = Tieos B (23)

g 4 1, FZIRAVZTREE 1 = glfi. [ f.(n)].
W] 4, I ZREE R R A B L0 N

— _ A — (05 - Gi)Sf.n
Ip.f\“ - (05 el)hap,”\“ - (7] _ 1 )COSB (24)
I LR Z 1,
Loy = Ly - (93 - Gi)sf,n (25)

gcos B - qg(n—1)cos’ B
B (3) . (22)~(24) A 75
(0.~ 0)hoy

Iy < by
gcosB ’

_ (6.-6) _
Iy= p\+ﬁ f(n) COSB[ N hap,r\* (26)

St hoycos B+ S,
cos B ln( he v cos B+ S;, )]’t'\* >ty

F(26) S W 1 HEUGR BT R 5 TR EE B o R
D8R Sh AR AL, 5 8 1 TR PSR P FR X
Y A ARB R R KRR R, HEST T GA
AR ) IO T FEL

2 BEREES

FI RIS R PRI 7 0 2 A A BRP-lik)
ISR FETIRIE . FEAB 2T AR L2
KAEAT TR A Z R, BN IAEE A
TERLAE B AR PR K RAL . AR SCLATE R I A4y
IR R, e R EE DL b AL T R, -2
MR AR I Shif, 675 T8 TR AR L4k
TR RS E R R ADBGE BE S sl P i
SPERERE VB i A R R T BB TR | A R AR R Bl 2

ARl A, HAH S P anisl 4 P,

oy

TN Sl

h

B4 ERFIOGHARA
Fig.4 Calculating diagram of slope
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Tab.2 The deviation ratio of desorption and sorption curve
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