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Study on Stability Analysis and Reinforcement Scheme of High Steep Road Cutting

Slope Excavation under Rainfall Conditions

CHEN Zhenshan, PENG Hao’
(Guangxi Road and Bridge Engineering Group Co., Ltd., Nanning, Guangxi 530200, China)

Abstract: To study the influence of excavation and rainfall on the stability of high steep road cutting slopes,
relying on an actual project, the unsaturated slope seepage and stability were analyzed by a self-programmed
calculation program using FLAC?" software, and the corresponding reinforcement optimization scheme was
studied through the analysis of the pile spacing of anti-slip piles and the length of the anchoring section. The
results indicate that: (D The surface soil of the slope is greatly affected by excavation. With the decrease of the
excavation slope ratio, the horizontal displacement decreases; the vertical displacement remains basically
unchanged, and stress concentration exists at the toe of the slope at all step levels; @ The top and toe of the
slope are greatly affected after rainfall; the overall displacement increases; the instability increases, and the
location of the potential sliding surface moves to the middle and lower parts; @ By comprehensively
considering the slope states under rainfall and no-rainfall conditions, an excavation slope ratio of 1:1.5 is the
most appropriate; @ By comprehensively analyzing the support effects under rainfall and no-rainfall
conditions, it is most suitable when the pile spacing of anti-slip piles is 8 m, and the length of the anchoring
section is 13 m.
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Figure 1 Schematic diagram of slope model with a slope
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Figure 2 Flowchart of parameter modification for each unit
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Figure 3 Horizontal displacement of slope surface

Hi P& 3 AT - 2 AR TFAZ B2, 3 K AL %
AR RIS . TERH A F G4, Hok-F %
P4 5 i) 00 35 P9 I 5 T A A R B ARk AL, RS 7 B
Yy A g S o 5 RN 2 5 B R I Ak AE AR —
3 E , 1 AR T 425 B AR S 1) S8 A A G A
S 10 e 2 TR AL AR o A% G B Rk T A B AL RS B
JE RN AFAE SE 1 R 5 /N B . A R L R
KA B d K {E 2r 5 46.1 mm 41.3 mm, 32.5
mm ., 31.9 mm, Fifi & 3% B Lb i e/ | 3k 3R OK T AL B8 A
ST TRT AN I R ANSL S NI SBT3 [N € S A o
s A T A2 35 B2 P A [ 5 | 24 189 7K~ i) 380 i /AN [+) e
FER.

PLTE] b O I R S 8, 2 1 T 42 58 i 33k &
) (2 RS P, AP 4 7 o fh D 4 n] R AN TR 3 L
I 3% 5 i) A7 B A8 A ML R AR — B, 2 B B I A7
SR NI\ PNVER S RN DR S N
WAEH PR . £ R B BrF G AL B % e £ 3% (E g R
T B Rk AL 5 RUIA R SF £ Ak TR RE DU
0 i 250 5 R T o B T Ak 5 ) 7 B A A fE, B

(=}



34 o 4

AT S 2026 5

TOUNE B AR T — 8 TR o 25 3B B R 33 3 18 ) 7
% 5 K AH 20 %)k 81.6 mm . 82.6 mm , 78.2 mm, 77.9
mm , 3% T A T B e K AE 43 %) R 24.3 mm, 24.5 mm |
21.1 mm.23.1 mm. AR A B2, B i) o7 #% Bt 39k )3
EAORE (N

100
80
60

40 - %

Y 32 1% [w] {37 £ /mm

80 100 120 140 160
R

0 20 40 60

B4 WREMEALEB

Figure 4 Vertical displacement of slope surface
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Figure 5 Horizontal displacement of excavated

slope surface after rainfall
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Table 2 Safety factors of slope under different slope ratios
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Figure 7 Model of pile structural element
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Figure 8 Force condition of anti-slip pile
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Table 3 Comparison of maximum values of each index of pile body under different pile spacing
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6 7.94 11.23 3.10 4.44 0.37 0.65 2.27 1.39
8 8.15 11.54 3.26 4.61 0.38 0.65 2.23 1.35
10 8.29 11.66 3.44 4.85 0.38 0.65 2.16 1.28
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Table 4 Comparison of maximum values of each index of pile body under different lengths of anchoring section
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