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Abstract

High slopes are characterized by great height, steepness, and significant hazards in case of instabil-
ity. Moreover, the geological conditions in the reservoir area of hydropower stations are generally
complex. The stability of high rock slopes will change to a certain extent with the impoundment of
the power station, and geological disasters such as landslides and collapses may even occur, which
seriously affect the impoundment progress of the power station and the safety of the lives and prop-
erties of the people in the reservoir area. Therefore, from the perspective of safety, conducting re-
search on the stability of high slopes has certain practical value and theoretical significance. This
paper takes the high slope on the left bank of the Zhatuot Bridge in the Xianshui River reservoir
area of the Lianghekou Hydropower Station as the research object. Firstly, 3D laser scanning is car-
ried out on the left bank of Zhatuot. Then, according to the characteristics of slope instability, blast-
ing excavation, unloading, and support construction are carried out on the left bank of the Zhatuot
Bridge. The results show that for unstable slopes, according to their potential unstable areas and
rock mass characteristics, the combination of 3D scanning technology analysis, dynamic design, lay-
ered excavation, and implementation of safety monitoring can effectively control slope deformation.
This can provide a reference for similar projects.
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Table 1. Main technical parameters of the VZ-400i 3D laser scanner
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Table 2. Requirements for the allowable error of horizontal angle observation at encrypted sites
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Table 3. Vertical angle observation limit requirements for encrypted sites
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Figure 1. Monochrome preview diagram of the scanning result data
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Figure 2. True color preview diagram of the scanning result data
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Figure 3. Surface model based on point cloud, Phase I
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Figure 4. Surface model based on point cloud, Phase 11
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Figure 5. Comparison results of the surface models
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Figure 6. Schematic diagram of the collapsed area
E 6. ImHXEREE

DOI: 10.12677/hjce.2025.144065 602 TARTH


https://doi.org/10.12677/hjce.2025.144065

M

2.5. BB

XS PEIIECHE A RS B, A2 TR LA B T I, A b3 22 R e 5 X AL B A v 7
NS IN T, WA E A 7.

Figure 7. Schematic diagram of the layout of monitoring sections
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Figure 8. Data of the monitoring section
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