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Stability of dangerous rockmasses and prediction of rockfall trajectory:
A case study at Wansui Mountain in Ganzi County of
Sichuan Province

WANG Yuyuan', ZHANG Youyi', WANG Yunjun®
(1. School of Civil Engineering and Architecture Southwest, University of Science and Technology, Mianyang, Sichuan
621010, China; 2. Guizhou Qiancheng Hongjing Engineering Consulting Co. Ltd., Guiyang, Guizhou 550000, China)

Abstract: The hazardous rock zone on the Wansui Mountain slope in Ganzi Town, Ganzi County, has experienced frequent
rockfalls over the years, posing a serious threat to the lives and property of residents below. Therefore, it is crucial to conduct
stability analysis of the hazardous rock zone and rockfall trajectory prediction for the Wansui Mountain slope. Focusing on the
dangerous rock zone of Wansui Mountain's slope, the geometric dimensions and 3D morphology of the zone were obtained

using drone oblique photography combined with field surveys. The development characteristics of the dangerous rock zone and
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the distribution characteristics of the dangerous rock bodies were analyzed, and the stability of the dangerous rocks was
assessed. Based on RAMMS-ROCKFALL, considering the geometric shapes of the dangerous rocks and the 3D terrain,
potential rockfall trajectories after the collapse of the dangerous rocks were simulated.The results show that:The slope is
generally intact, with the main instability modes being falling and toppling due to weathering. A total of seven dangerous rock
zones have developed, which are in an unstable state under seismic conditions; the simulation provided the relationships
between rolling and bouncing heights, speeds, kinetic energy, trajectories, and positions. By predicting the rockfall trajectories,
the threat range and targets of the dangerous rock zone were determined. The prediction results indicate a significant threat to
the houses and pedestrians on the streets below the slope of Wansui Mountain, and remedial measures should be taken as soon
as possible.The research results indicate that the use of drone oblique photography is beneficial for the stability analysis of
dangerous rock bodies on slopes, compensating for the blind spots of traditional surveys, and improving the efficiency and
quality of the investigation. This provides a new approach for the investigation of dangerous rock bodies and rockfall trajectory
analysis, which has positive significance for disaster mitigation technology research and the management of dangerous rock
bodies.

Keywords: RAMMS-ROCKFALL; dangerous rock mass; numerical simulation; stability evaluation; falling rock trajectory
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Fig. 1 Panoramic view of Wansui Mountain slope , Jiefang Street , Ganzi Town , Ganzi County
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Fig.2 Geological cross-section profile of the slope
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Fig. 3 Schematic diagram of the distribution of hazardous rock zone on the south side
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Fig. 4 Schematic diagram of the distribution of hazardous rock zone on the north side
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Fig. 5 Stereographic projection map and rose diagram of joint fissure
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Table 4 Stability coefficients and stability evaluation of hazardous rocks

P WYO!1 WYO02 WYO03 WYO04 WYO05 WY06 WYO07

FaE R 1.35 0.92 1.11 0.71 1.14 0.71 1.17
FasE PRV NV NV RE&SE NV RFaE REasE RE&SE

FoE A 131 0.90 1.10 0.69 1.09 0.69 1.11

TR .

FaE VEEAN HAFE AE REEE NV REE NV REEE

FaE 78K 1.12 0.76 0.97 0.53 0.91 0.53 0.92
eI RE&SE NV NV NV NV NV AE
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Fig. 6 Establishment of three-dimensional shape of rock
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Fig. 7 Hazardous rock mass falling trajectory diagram
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Fig. 8 Dangerous rock mass caving curve diagram
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Table 5 Calculation table for coefficient K of resistance

characteristic
Ny LI £/ (°) IER NN
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Table 6 Rockfall threat object and probability of arrival at
threat zones
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Fig. 11 Distribution of hazardous rock zone
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