$42% B2 o o & Vol .42,N0.2
20224F 06 A SOUTH CHINA JOURNAL OF SEISMOLOGY Jun., 2022

AT A, i SCHIE L S L A5 . 03B P o T L X0 D 2 AR R e o R T R R 9. AR RS L 2022, 42(2) £ 109-115. [HE Duwei, SU
Wenji, ZHANG Wei, et al. Study on the Influence of Artificial Slope Cutting and Building on the Stability of Red Sandstone Residual Soil Slope in
Eastern Guangdong Mountainous Area [J]. South China journal of seismology,2022,42(2):109-115]

ﬁJ%’iL)%XT'?EIJJEQI% hERIR T
IR S TE 1 5 M B 33

1T 5545 1 ﬁiﬁ[‘y K AR2, , FFA
(L AR TR 1R 5A8 R, M 510640, 2. ) 4 H B FREE WA &k, M 510510)

WE: AR 020w, Fefih T2 E R, B3R T AR R R e, 7R

WREESRIT, o B AN RRER, SRR E, ﬁ&kx%tc-% RS H) 39 3t s X AR AR = T B R
SEPERYSZ I B R S BT BRI X — AL LT (b R AR T i, IR B R A S, R

FHA BRICEE ARy 1k R 5 B sl g A T i 3 RS e e oA Hﬁfﬁm ﬁm&%mmﬁ?,ﬁﬁmﬁﬁﬁ\m

ek m X LT DA AR AR IR PR AR, A3 T L X B A s ) e 0 R R 3 B e A BRAEL, A Ll X AR

TR T3 5t 5 3 B LAEER S R0

KB Wb WM dERRE e B

FESEKS: P642.2 HERARIRED: A XEHE: 1001-8662(2022)02-0109-07

DOI: 10.13512/j.hndz.2022.02.15

Study on the Influence of Artificial Slope Cutting and
Building on the Stability of Red Sandstone Residual Soil
Slope in Eastern Guangdong Mountainous Area

HE Duwei', SU Wenji', ZHANG Wei’, ZHENG Zhiwen®, FU Shicun’

(1.South China University of Technology, Department of Civil Engineering, Guangzhou 510640, China;
2.Guangdong Geological Environment Monitoring Station, Guangzhou 510510, China)

Abstract: The slopes of residual soil in the mountainous areas of Guangdong are widely distributed, and at the
same time, due to the large number of local residents cutting slopes to build houses, the stability of the natural
residual soil slopes is destroyed. Under the conditions induced by rainfall, it is very easy to occur slope instability

and damage, causing geological disasters and casualties. Therefore, it is of great significance to study the
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influence of slope cutting and building on the stability of the slope of residual soil. Based on a typical red sandstone

residual soil slope in the mountainous area of eastern Guangdong Province,

the physical and mechanical

parameters of the soil body are obtained through laboratory tests, and the slope stability is analyzed by using the

finite element numerical simulation method and intensity reduction method. The influence of different slope cutting

slopes and slope cutting heights on the slope stability of red sandstone residual soil under the conditions of no rain,

plum rain and heavy rain were discussed. The limit values of slope cutting slope and slope cutting height of slope

cutting slopes were obtained when the residential buildings were built by slope cutting, which provides a reference

for the prevention and control of geological disasters of residual soil slope of mountain residual.

Keywords: Sandstone; Cutting slope to build houses; Slope stability; Numerical simulation
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Fig.1 Typical strata distribution and topographic landform map of red sandstone residual soil slope
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Fig.2 Numerical analysis model of red sandstone residual soil slope
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Table 1 Rainfall simulation scheme
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Table 2 Statistics on the characteristics of artificial slope
cutting of sandstone residual soil slope
in eastern Guangdong

I3 A B i (%)
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Table 3 Artificial slope cutting simulation scheme
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Table 4 Classification of importance level of landslide

prevention and control works
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Table 5 Calculation parameters of red sandstone

rock and soil mass
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Table 6 Volume moisture content of red sandstone

residual soil under matrix suction at all levels

LT S/ (kPa ) FIKEI (%)

0 45.05
10 34.78
20 28.15
100 24.24
500 18.52
1000 15.92
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Table 7 Unsaturated seepage calculation parameters

of rock and soil layers
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Table 8 Variation of natural slope stability coefficient of
red sandstone residual soil
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Table 9 Slope stability coefficient of red sandstone residual
soil without rain after manual slope cutting
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9 12 15

50 1.301 1.316 1.225 1.173
55 1.277 1.291 1.182 1.128
60 1.255 1.266 1.155 1.11
65 1.234 1.25 1.152 1.088
70 1.131 1.177 1.094 1.019
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Table 10 Stability coefficient of red sandstone residual soil
slope under plum rains condition after
artificial slope cutting
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9 12 15
50 1.225 1.269 1.175 1.152
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60 1.173 1.216 1.131 1.056
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70 1.131 1.177 1.094 1.019
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Table 11 Stability coefficient of red sandstone residual soil
slope under rainstorm after artificial slope cutting
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70 1.150 1.207 1.119 1.050
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Table 12 Safety factor values for stability

design of landslide
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