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Stability analysis method of rockmass slopes under atomized rain
infiltration and its application

ZHANG Qiang-yong', ZHANG Xu-tao'”

(1. Geotechnical and Structural Engineering Research Center of Shandong University, Jinan 250061, China; 2. School of Architecture
Engineering, Liaocheng University, Liaocheng 252000, China)
Abstract: Based on the basic principle of SARMA method, a slope stability analysis method modified SARMA method which
could take the influence of atomized rain infiltration into account, was put forward after considering the matrix suction of
unsaturated zone and the temporary additional water load. This method and correlative program were applied to the stability
evaluation analysis for the high slope of Zipingpu Hydropower Station under the influence of atomized rain Infiltration. It was
shown that the atomized rain infiltration and temporary saturation zone were important factors influencing the safety of slope,
and the safety factor of slope would greatly decrease due to the atomized rain infiltration. At the same time, reinforcing the
seepage control of slope and reducing the infiltration of rain on slope could effectively improve the stability of slope.
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Fig. 2 Computated section of the slope and atomized rain zone
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Table 2 Physical and mechanical parameters of rockmass slope
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Table 3 The safety factors of slope at different time under three infiltration conditions
- Oh 24 h 48 h 72h 96 h 120 h 144 h 168 h 192 h
T 1 1.813 1.795 1.770 1.727 1.700 1.701 1.703 1.702 1.704
Tk 2 1.813 1.765 1.724 1.659 1.647 1.648 1.652 1.650 1.651
L3 1.813 1.703 1.659 1.622 1.601 1.596 1.602 1.607 1.606

T 1=0 0 B FAKELBHER FRPRAS: r=0~72h WS AL NBI B 1= 72~192 h %8 A0 A0 B3 RHT B

WA o RS 24 A FLBSUK 38, 80 241
IPUBT SR E PR, R TR AMAIX KB, K
TR .

(2) 1T B 248 Tt 1 A7 2808 a3 1 22 4 R B
Pl AR E . A RABE N KNS SR )
B RN, W RO SR I RS ek PR Dk
YT K IS, (e 8 S AN i 3 1) e 4

ek

4 % iE

ALK SARMA LA BT, 254 4R A+
BTBY s e, B T e R AR ANy 3 T ) R
775 B0 7K A 48 %o 28 I 2 A 3 Bk 22 4 S R 1) 5t
SARMA %, S57RICEEA, gl T e % IEZ LM AE
SR (1) TR PRSP B A e e T Y o VST A SRR

(1) ZEAL R NIB NS T R 8 A5 R X2 52 )
e RE EENE. A ELN AR AE,
T N ARV AN AT () 3 ST o i s, JFAE AR LA
T AN, XA RS T AR i
BYSRAE . i HARSE K T sk N ), SEudiiisE
LA RBR PR

(2) PR FEE 24 REBERY K NS 58 5 11 1
T s v, R RO SRS R S . B B Bk
YT KNGS, REAT R e R0 s 3 1) 2 A A
etk

S 30k

(1] sRATR, ) oh BEg i R B R 2k A AR R, Al fe e
BTN A A% 5 TR, 1997, 16(2): 104 - 111,
(ZHANG You-tian, LIU Zhong. Saturated/unsaturated,
unsteady seepage analysis of rock fractured networks due to
the percolation of rainfall[J]. Chinese Journal of Rock
Mechanics and Engineering, 1997, 16(2): 104 - 111. (in
Chinese))

[2] VERifEL BRUOIF. P wg A2 X5 IR S s (59 5 43 47 (0.
B TR AR, 2004, 23(6): 920 - 924. (WANG
Yi-min, CHEN Ye-kai. Case study on influence of rainfall
permeation on slope stability[J]. Chinese Journal of Rock
Mechanics and Engineering, 2004, 23(6): 920 - 924. (in

Chinese))

(3] RBERE, TR L. Ze R AE R A AR R A E PERF 5T ).
LI R 25 (AR RE 2 R0, 2002, 30(6): 16 - 20. (SONG
Xiao-chen, XU Wei-ya. Stability analysis of unsaturated soil
slope under atomized rain[J]. Journal of Hohai University
(Natural Sciences), 2002, 30(6): 16 - 20. (in Chinese))

[4] Sk, T, FYEE. A5 0RNB 1S R e v oy
Bria). 2 2 5 TRAER, 2003, 22(7): 1112 - 1116, (HU
Yun-jin, SU Bao-yu, ZHOU Wei-yuan. Analysis on the
stability of rock slope with surface infiltration[J]. Chinese
Journal of Rock Mechanics and Engineering, 2003, 22(7):
1112 - 1116. (in Chinese))

[5] slampg, Xk, #8485, Sarma SETENHE S T en A g 22 4
FGEPEVEO 20 (T [M]. 2005, 24(18): 3368 - 3372.
(ZHANG Qiang-yong, LIU Da-wen, CAI De-wen.
Application of Sarma method to stability evaluation analysis
of a large anchored rockmass slope[J]. Chinese Journal of
Rock Mechanics and Engineering, 2005, 24(18): 3368 - 3372.
(in Chinese))

[6] B, & T UM TR S BREN &M 1
e P E R KR S R, 1999, (CUT Zheng-quan, LI Ning.
Slope engineering — recent advances in theory and
practice|M]. Beijing: China Water Power Press, 2003. (in
Chinese))

(7] PRALRE. o B3R E 0 — BEE ik BT M), ks
op [ AR 2K | H R AL, 2005, (CHEN Zu-yu. Rock slope
stability analysis—theory methods and programs[M]. Beijing:
China Water Power Press, 2005. (in Chinese))

[8] IhilitEfElE R G 4 ke H. ARMAN L oM. BRAh
B, . dbmt: PRSIl R, 1997, (FREDLUND
D G, RAHARDJO H. Soil mechanics for unsaturated soils
[M]. Chen Zhong-yi, translator, Beijing: China Architecture
and Building Press, 1997. (in Chinese))

[9] SARMA S K. Stability analysis of embankments and slopes[J].
Geotechnique, 1973, 23(3): 423 - 433.

[10] HUTCHISON J N, SARMA S K. Discussion on
three-dimensional limit equilibrium analysis of slopes[J].

Geotechnique, 1985(35): 215 - 225.





