536 BT 1 # * | 2 Vol.36  Supp.1
201546 A Rock and Soil Mechanics Jun. 2015

DOI: 10.16285/j.rsm.2015.S1.028

% = i H Be 7R B3 387G E B R B {E R T

W, B %

GHEERY: PARTRE AL ABE W E KR, Jba 100084)

W E: LK R R T MR T BRI SR |, 2R T BRI NSRRI R, A ARG
At Plaxis e AR b 00 B W R AELREA TOF 00T o SR I, K A S B B R I TRV L P 2 B 2 B, 1 B IR AR
S8 T AR S B LSBT, T 8 SRR W A P45 T8 WA A& AT 13 a0 e 6 5 e 8 T 38 3 - ) AW g o3 A R A A
PRIAIBE T o T R Y I S e T S T IR B b, SARRIEIE R AR S b o K iSRRI 125 | N 1 P N J3 — R I i 2
R 35 AN A T ARARA 512 1 e J Ay 7 0 20 7 — A T P — e A T T o 0 — e AR e 49 JE 7R 1 B I T ) s
T, Rl SRR Hes o LB T LR SR

X OB O BN R R L ariAREN

h 4345 TU 473 SCERBRIRIG: A XEHRS: 1000—7598—(2015) 1 1—0169—06

Rainfall threshold surface for slopes stability considering antecedent rainfall

YANG Pan, YANG Jun
(Key Laboratory of Civil Engineering Safety and Durability of Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract: Based on the research of empirical rainfall threshold and numerical analysis, the landslide early warning rainfall threshold
was calculated with advanced model of FEM code Plaxis, considering the rainfall infiltration and the characteristics of unsaturated
soil. The influence of rainfall distribution mode was firstly studied. The results show that separating rainfall into two phases is better
than one averaged phase in slope stability calculation. Then, the antecedent rainfall is redefined with explicit physical significance as
the rainfall causes the change of matric suction of the unsaturated soil within the slope surface and the potential slip surface. And the
antecedent rainfall duration is directly proportional to maximum depth of potential slip surface and inversely proportional to the
saturated permeability coefficient of the soil. The two parameters in the expression of the duration are investigated and the suggested
values are given. Lastly, the amount of antecedent rainfall is introduced to the /-D curve as the third coordinate axis to develop 4-I-D
rainfall threshold surface. A case study of slope on bed rock is carried out to demonstrate the process for establishing this space curve,
which is compared with the test data. This verification proves the reliability of the method proposed.
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Fig.1 Size parameters of model slope(unit: m)
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Table 1 Mechanical parameters of soil

PRy T e B¢ Y
J(KN/m*)  /(kN/m®) /(KN/m?) kPa /(°) /)
FEIR-FEA> 16 18 21480 03 12 26 0
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Table 2 Permeability parameters of soil

a ke ky

?%?ﬁi*ﬁ”ﬂ! Srcsidu Ssm &n g & .
/(1/m) /(m/d)  /(m/d)
Van Genuchten  0.2317 1 1.13 19 0.5 0.6238 0.623 8




HAF 1

Mo BRI R R AL SR E BN R A 171

RN R 1 AT ARK ALY, 5
RPERT SIS R D S A AR A G
XN ARREIGR AN T A2 B WY S PRS0,
IR 3 B it B ZRE LA B AL i ) 52 2 1k
I, IEB T ERR Galla 25 3R] B ARIRES LA R
W e L RRAED S ORFEREUY, 7E Plaxis Ty
A) AR BEAT — HERRAB VT S AR T LA 2 2L
Siie. ERUESEGIR, Bl TR ) BB
30 kPa, JfIHRd 4 E Gl BRI ARSI LAA
B R RSBV oA B R 5%
WAL RS EVE 7 A R ARIR A, SO ) At 2
IT

B2 BALEBIIEAIGHEE R F) 7340 (FAL: kPa)
Fig.2 Initial distribution of matric suction
in model slope (unit: kPa)
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Table 3 Changes of slope safety factors by
different rainfall types
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Table 4 Improvement of slope safety factors by separated
periods averaged rainfall type

PBIASIEE ARSI R S RERR  E

A WEBFRHF TREFRBFw “2F¥F. R /%
2+8 1.154 1.159 1.147 583
Z 4+6 1.154 1.159 1.147 583
" 6+4 1.158 1.159 1.147 91.7
8+2 1.156 1.159 1.147 75.0
2+8 1.156 1.168 1.147 429
4+6 1.160 1.168 1.147 61.9
W 6+4 1.154 1.168 1.147 333
8+2 1.155 1.168 1.147 38.1
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Table 5 Mechanical parameters of silty-fine sand
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Table 6 Permeability parameters of silty-fine sand
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Fig.4 Initial distribution of matric suction
in model slope (unit: kPa)

4.2 SNSRI R R ) PR R o T

T W PR R SCAE T SR A0 5 e 6 6 1 284 1T )
BB TH 2 160 - A A B PRI g 23 A 224 i ST T A
SE i T AN [ TSI R~ 1A 00 A RS [ PR
gy AEMR D oA R b, T AT RAN R B R
I CHR SR I BEBRRT ) BT IV AR S0 3 ) e
SEE o BIVAE A I S0 A - 28 o R HONS  —A
I-D [Ek o K wir ST R T35 B T 35—/ AR ek
173, ARG 1-D BIEL IR Zesit nT ASH 2 s R
T TR A3 RES 5 P 1 5 FR BB A T B D HER (A i

SCE SRR RE R I KO TABR LS L R R E
AR, P DAZS R T R P2 SR AR 2 T4
S IR N A, IR T Al B A-1-D X
(R R PR A T, LR A D iR R A
Plaxis SR ] 9 SEHrikich 55030 3 22 4 R U R
I, TSR AR D BRI AL AS AT LA Ml
HIREAIE S, Bl Sa ki 2 H A B L 5.

B 5 AN RAERERE
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