™ B # & B58% ol
54 Engineering Construction 2026 46 H

BT T B B AR M A T S A B 5

gORDT D R AW B
(L. iR REPR TREARIEA R, WM K1 410205,
2. PR (MR ) EPr TS HARAE W K7D 410205)

FEE . Oy IR B UK FATH R, BT 2R, R R AT A M AR (A H 60m) K& EE
(AR0m) AL ZRAFHAHEARARNE  EELERABRRG U S AR EERNART, RAERS EEMH
AW Tk, HERRTFERE TR FRE AR A EE R, FREW. 48 EW XA 1.00:1.25,
1.00:1.00.1.00:1.00 th3g RU AW KRATIRNEEZETIATRAERELH K 1.257 1.01, 5 1% EATLER,
Yok 1.00:1.50,1.00: 1. 25 1. 00: 1. 25 B934 F 41 & 0F , WA TULAE R B0 5 1.436 70 1. 158, ¥ i R AL iE &
Ko —FEMOMEN , ZHEFHUETHERRTA2.200 7 1.805, A a%+ER, LETHHFEGHE .Y
BRWAE FRE, GREEDEKBDERERH BT FRRBES —RA R R W T FE + AT EE”,
B ZRABERAKETE + EHEREE I, AU IR T A e T AR KR
KR M TREEFA; RERMN; BWEE; Bkt

FESES U416 14 ERFR RS : A XEHE 1673 -8993(2026)06 — 0054 — 07
doi; 10. 13402/j. gcjs. 2026. 06. 067

Research on stability analysis and support design of high slopes
on urban secondary arterial roads

YIN Yu'?, DAI Enbin'*, DUAN Dengke’
(1. Zhongye Changtian International Engineering Co.,Ltd. ,Changsha 410205 , Hunan , China;
2. Hetian ( Hunan) International Engineering Management Co., Ltd. ,Changsha 410205, Hunan, China)

Abstract: To effectively prevent and control urban high slopes and reduce safety risks, two third-level high slopes at the
east start (about 60 m) and end (about 40 m) of secondary arterial roads in a city in Hunan are taken as research
subjects. Considering excavation costs and slope safety and stability requirements, a combination of qualitative and
quantitative analysis methods is adopted to determine the optimal excavation slope ratio scheme and propose post-
excavation protective measures. The results show that when using slope ratios of 1. 00: 1. 25,1. 00: 1. 00, and 1. 00: 1. 00
from top to bottom, the stability coefficients under natural and rainstorm conditions are 1. 25 and 1. 01, respectively, which
do not meet code requirements ; when the combination of slope ratios of 1. 00: 1. 50,1. 00: 1. 25 ,and 1. 00: 1. 25 are used,
the stability coefficients for both conditions are 1.436 and 1. 158, respectively, both meeting code requirements. Further
qualitative analysis shows that the stability coefficients under this slope ratio combination can reach 2. 209 and 1. 805, both
meeting safety requirements. In view of the high and steep rear wall of the slope ,the well-developed joints and fissures, and
the fragmented rock, wedge-shaped slippages and translational failures along the bedding planes are likely to
occur. Therefore, it is proposed to adopt the combination of “slope surface leveling + bolted frame” for the first-level

slopes ,and “slope surface leveling + diamond-shaped framework with grass planting” for the second-level and third-level
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slopes as protective measures. The results can provide a basis for the design and construction of urban road slope support.

Key words: high slopes on urban roads; stability analysis; influencing factors; protective design
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