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Abstract: In order to further reveal the process of rainfall infiltration and stability evolution of bedrock-type
stepped high cutting slopes under rainfall cycling conditions, taking the bedrock-type stepped high cutting
slope of a silty clay cover layer from Mabian to Zhaojue section of Lexi Expressway as the research object,
a mathematical model for the deterioration of soil shear strength parameters was established through indoor
dry-wet cycle tests; Geo-studio numerical simulation software was used to study the rainfall infiltration
process of the high cutting slope under multi-case rainfall cycles, which reveals the internal seepage field
and stability change rules of high cutting slopes under different rainfall cycle conditions and after rain. And
the annual degradation equation of the stability coefficient of the rainfall-type high cutting slope has been
established; Combining the results of indoor experiment and numerical simulation, a method for predicting
the stability coefficient of this type of high cutting slope has been established. The research results show
that the shape and position of the potential sliding surface of the high cutting slope does not change
significantly during the process of rainfall infiltration, and it appears as a combined sliding surface of the
circular surface and the bedrock water surface at the depth of the high cutting slope; In the same rainfall
period, the depth of rainfall infiltration and the extent of stability degradation of high cutting slopes are
positively correlated with rainfall intensity; The degree of stability degradation of high cutting slopes in a
single rainfall cycle is negatively correlated with the number of rainfall cycles. The greater the depth of
rainfall infiltration or the total rainfall infiltration of high cutting slopes, the smaller the recovery of the
stability coefficient of high cutting slopes after rain; It is relatively safe and reasonable to use the average
value of the degradation coefficient of the shear strength parameter of the soil for the degradation coefficient
of the high cutting slope stability coefficient. And the prediction method for the stability coefficient of
rainfall-type high cutting slope has high accuracy.

Keywords: rainfall-type high cutting slope; dry-wet cycle test; numerical simulation; stability; evolution

process; prediction method
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Fig. 1 The real site and schematic diagram of engineering

geology of the high cutting slope
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Table 1 Physical and mechanical parameters of silty clay and impervious bedrock
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Table 2 Dry-wet cycle test results of silty clay

T ¢/kPa ¢ Sa/% /() 7 Sen/ %
n=0  30.2 21.9
n=1 25,4 0.84 15.89 21.2  0.97 3.20

n=2 20.5 0. 68 32.12 20.9 0. 95 4. 57
n=3 19.0 0.63 37.09 20. 6 0. 94 5. 94

n=4 17.5 0. 58 42. 05 20.5 0. 94 6. 39
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Fig. 4 Dry-wet cycle test process of silty clay
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Table 3 Simulation parameter table

Ay BEHEREE/OJ - (m? s DD BEE/C SRIBE/ %
6 H 28 339 26 30
7H 28 339 29 30
8 H 28 339 28 30
Hor 4183 20 20

Horp BFSE TS ARIT 10 4R R AR KIRZE K I G
SIEREEZ) Ny 3 340~4 190 MJ/m” « a, B IEZE KRS
FA TR LA, 6 H—8 H B AR B8 BF 4R 4R
SFRREER) 70 %, HAT A O A7 3090, 0K 6 H—8 A K
AU R S50 B AR SR8 28 339 kI /m” « d, H
AR 4 183 kI/m? « d; 28 NN B e rE
PEHTREIRA K, 6 H—8 Al 30%, Hidy A ik
1 20% % 58 6 H—8 HIREE R M /3% k26,29,
28 °C ;s £ TR RN A MUE AR5 R FLAE 1) I W A
P92 T RH L 88 T 28 TR g S A0 BV/INRR L PR LR
M B2 5,17, 5.37. 5,75 mm/d,

DFEMNHT FH Geo-studio BB HEK 14
BRE AT B AE 2017 AF [ TR R 30 PN 4% 5 %030
P RETR A B R, I AR A% = VI R 2 BT A
£k, WL 10,

123 45 6 7 8 910 1112

Aty
10 2017 ESVIEIRTE REAFE H 2
Fig. 10 Time-history curve of high cutting slope

stability coefficient in 2017

i1 10 AT UL, Z s DI 2017 A AR FR E RS
BEARAE TR BIRAS AR R E R B 0. 053, 1 1]
Wl A AR AL T 6 H rhag, RN AE Tz b Be A
FE L IAL BRI LD v U1k 28 13 4K I 18] A B 4 5 K%
HEAK SR AR FLBIR AR T T 32 B 1 100 AR TR A
U s N A FIRAS AL T 8 H - A) L R RITE T i Be
PBIFSE TR RN 22 L W VI DI A N TR R R AGS
N AL NI DN NG SRS [h i N U]
WekaoE gk 22 . Wi A 22 0. 256, 1 UL, TR 2% i DT b
USVab VAN A 7 N AR S g el e
KAt o
B FEAIF T T R AR AR A TR AR A C R 22
B iz e VIR E RECRAF S TT RN
Fs = 2.451—0.053a (6)
o IBEHAFRHAFRTT, T
Fs=F,—AF +a "



18 I RE5xE e

FROF E O

% 43 %

K Fo ABEAERR N = VI AR 8 RV IR (E ; AF
AR N R UIS RS R A A

ZHCHE R D3 TR AR ) (GB 50330—
2013) % Ak A 1 3 2e 4 BB RLE » iz T
TR LERIY N —F K =Rk, i g 25k
MRT 1.35.1. 30 K 1. 25 FEASIITAa] 32 4748 it 7
AL R ECC6) AT 0 B 5 X6 G2 7 A1 JE 300 P R TR
TH R RO BITESS 200 77 4L 210 72 AR
22. 6652 b 2 &4 RAIG FHE . 7656 27. 38 4FRT 4
(TR EN SR
3.2.2 #BABHERHIA

DR TOE b0 m i i - o
JEFEF TG BIR = VI AEAS [ RE R AE E FHT HAR
FEPEAR AR, 5 B G H SRR s E M UL 3
Tofr 2 5 T T A5 30 AR W AR R AE S T B R T oy
M He o R G 45 R J5 I 5 4 d, 30 (] A5 7Y
R H AR SR A R 28 339 kI/m’ « d. B
BT RE R AR TR R T B 90 ANt E] A,
BB 8 hy iR AL 30 d, BN
] e KB AR B 50 2, B RIRZE/NT 1%
WS LA 7 B T G PR 8 2o R B I R 1 27 D)
e B T M AR e AR AR DR 11,

0 5 10 15 20 25 30
PR HT Ta)/d

11 EMRERTANERY
Fig. 11 Rain cycle function of rainfall cycle
x4 BEIR

Table 4 Rain conditions
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slope with cycle times under different rainfall intensities
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Fig. 16 Variation of stability coefficient of high cutting

slope changes with the number of rainfall cycles
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Fig. 17 Comparison of high cutting slope stability

coefficient between dry and wet cycles and rainfall cycles
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Fig. 18 Degradation diagram of stability coefficient of
high cutting slope
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Table 5 Parameters of multiple regression model
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