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Comprehensive management of collapse geological hazards in scenic areas based

on ecological coordination: A case study of Shimenshan scenic area, Beijing
LIU Wenqging
(Beijing Institute of Mineral Geology, Beijing 101500, China)

Abstract: Geological disasters in scenic areas not only damage natural landscapes and ecological environments but also
pose serious threats to tourists’ safety. This paper introduces the characteristics of collapse geological hazards in Beijing
Shimenshan scenic area, systematically analyzes the scale, failure modes, and stability of unstable rock masses. By
comparing various treatment methods while considering the scenic area’ s location, hazard scale, and internal traffic
conditions, comprehensive management measures were proposed including upper-level clearance of loose rocks,
bottom retaining walls and hazard avoidance. These integrated solutions aim to maximally protect the scenic area’s
natural landscape, ecological resources, and tourist safety while exploring an economically reasonable treatment
scheme harmonized with the scenic environment. The research outcomes are expected to provide valuable references
for geological hazard management in similar scenic areas.
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Fig.1 Geological sketch of exploration and engineering treatment of collapse disaster sites
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Table 1 General conditions of the 3 dangerous rock mass
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Fig.2 Remote view of potential geological hazard points
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Fig.3 Geological profile of dangerous rock
mass WY-1 (section 1-1)
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Fig.4 Geological profile of dangerous rock
mass WY-2 (section 2-2)

(3IWY-3fa A« fa Ak S AR & 34l
PATHL(E 5) . OAMETT HL: =0k 200° 260°, % &
2~34/m, KJE 0.5~1.0 m, K H — B ; © P fiii 5 B .
FEAR 5T A5 B 3~57%/m, K 2~3 m, KK H ;
O] 1 5 FE . P20k 260° 76°, B 2~3 4% /m, K JE
1~2m, KH— M. AMBYY H =R 5 0 m A — 3K,
T 5 M 5 30 T 2 ol A7 %) TR S T L e Y R O B
MG IR i B 2

2 FRMBIRERE S
ARG R B BT A T A 4 R R )2



5 52445 4 1] XU ST« 16 76 25 B I 9 55 DA 33 1 o 9 5 2 B 0 B —— AL 5t 1] L5t XAy 149
I 1 I L =
405 F ®Vgsf>°zlﬁlz°ﬁ 220° 3 BEAREMITE
a0 [ - 31 MR AR
395 | AR E G AR RR T R R B R ARR
ol PN JH 5 Sk T BE WAL (Pl 6) BOREA TIT 30 fi

5°/45°

;\‘5 385 | :
= 380 | RSN OHSMTi
- AN 200° £ 60°
3%+ ===k f:%: y
370 |
@ Py 2
365 T 12°£41° / ‘
e R
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
7% /m

B D RRIR K R fis A T S
B =) s W G
Es5 WY-3fE&adih/RmEm(3-3%m)

Fig.5 Geological profile of dangerous rock
mass WY-3 (section 3-3)
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Fig.6 Schematic diagram for stability calculation of
slipping dangerous rock (no steep fracture
at the back edge)
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Table 2 Suggested values of physical and mechanical

parameters of collapse source
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Table 3 Stability calculation of slipping dangerous rock
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Fig.7 Movement trajectory of the rockfall from
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Table 5 Calculation results of rockfall movement
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Table 6 Comparison and selection of treatment schemes for potential collapse points
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Table 7 The dimensions of the mortar rubble

retaining wall
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Table 8 Calculation results table of rockfall at the
retaining wall location
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Table 9 Calculation results of impact force of

rockfalls hitting the retaining wall
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Table 10 Calculation results of retaining wall stability
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