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Simulation of the deformation and failure of the excavated
loess slopes in the Yellow River basin in eastern Qinghai

ZHOU Bao "*, MA Tao’, ZHANG Rui’, ZHANG Juncai’
(1. School of Geological Engineering and Surveying, Chang’ an University, Xi’ an, Shaanxi 710054 China;
2. Geological Environmental Monitoring Ceniral Station of Qinghai Province, Xining, Qinghai 810008 China)

Abstract; Based on the excavation conditions of loess slopes in eastern Qinghai, the deformation and failure of
excavated loess slopes with different slope angles were examined with FLAC and the optimal excavation plans
of loess slopes were determined, which are very important for reasonable excavation of similar loess slopes in
the area. The results show that the slope with an angle of 20° is stable, that of 30° is stable as a whole but
deformation occurs in the foreland when excavated seriously, that of 40° is stable as a whole but the lower-
middle part produces large deformation, and that of 50° is failure after excavation. The slope with an angle of
20° may be excavated to that of 80°, that of 30° may be excavated to 70°, that of 40° may not be excavated,
and that of 50° cannot be excavated when excavated 3 m high at the toe of the slope. The slope with an angle
of 20° may be excavated to 80°, that of 30° may be excavated to 60°, that of 40° may not be excavated, and
that of 50° cannot be excavated when excavated 6 m high at the toe the of slope.
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Fig.1 Typical loess slopes in the study area
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Fig. 2 Sketch map of the slope and excavation in the study area
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Fig.3 FLAC numerical model of the slope with an angle of 40°
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Fig. 5 Contour of X-displacement of different slopes
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Fig. 6 Contour of X-displacement of the slope with an angle of 40° after 3 m excavation
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Fig.7 Block state of the slope with an angle of 40° after 3 m excavation
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Fig.8 Contour of X-displacement of the slope with an angle of 40° after 6 m excavation

(a) 40°FFFZERL50°

(c) 40°FFFE 70

(b) 40°FFHZ 60°

(d) 40°FF4580°

9 A°REARBETH 6 m FHEMRK

Fig. 9 Block state of the slope with an angle of 40° after 6 m excavation
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