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Development mechanism of the sand-sliding slope at
a tunnel exit in Qinghai-Tibet Expressway

XING Jun, WANG Jianbin
(The Xi’ an China Highway Geotechnical Engineering Co. , Ltd, Xi’ an, Shaanxi 710075, China)

Abstract; The development characteristics, influencing factors and formation mechanism of the sand-sliding
slope were discussed based on the site survey, testing and laboratory tests of the sand-sliding slope at the exit
of a tunnel on the Qinghai-Tibet Highway, through engineering geological analysis and similar model tests, and
then prevention and control strategy were proposed. The results show: The sand-sliding slope is a large-sized
sand and debris-dragging medium-strong active sand-sliding slope; Influencing factors under different particle
specific gravity conditions include moisture content, freezing and thawing, seismic forces, and engineering
activities. The natural angle of repose in sand is smaller than that of coarse sand, gravel, etc. The moisture
content is positively correlated with the natural angle of repose of the sand, and the effect is reduced after the
moisture content reaches 10% . Freeze-thaw effects have a great influence on the angle of repose of coarse
particles. When the moisture content reaches a certain condition, the freeze-thaw effect begins to become
prominent. When the moisture content increases to a certain extent, the influence of freezing and thawing on
the angle of repose tends to decrease. Seismic force acts at a low moisture content and has a significant effect.
As the moisture content increases, the effect decreases. The sand-sliding slope was divided into three zones:
the sand source zone, the slip zone and the accumulation zone. The whole process of formation, movement and
resuscitation of the sand-sliding slope was analyzed from the perspective of mechanics and kinematics. The

comprehensive protection measures of sand source area control, sand consolidation and sand discharge are put
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Fig.1 Topography of sand-slide slope
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Fig.2 Engineering geological plan of sand-slide slope
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Fig. 3 Engineering geological profile of sand-slide slope
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Fig. 4 Model test of sand slide slope
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Table 1 Grain analysis results of sand-slip slope samples
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Fig.5 Curve of resting angle with moisture content
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of sand and the stopping angle in freezing-thawing process
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Fig.8 Generalized model of sand slide slope formation
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