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Laboratory Research on Bearing Behavior of Bridge Piles in
Soft Rock Foundation in Qinling-Dabashan Mountains

QU Zhi', JIANG Hatli*, LIU Yong-jun', LI Guo-qi'
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Shaanxi Tongyu Highway
Research Institute Co. , Ltd. . Xi’an 710075, Shaanxi, China)

Abstract: In order to study the load transfer behavior and failure mechanism of bridge piles in soft
rock foundation and obtain the reliable calculation parameters of piles under the special geological
situation, the vertical static load test with three bored piles was done in Qinling-Dabashan
Mountains. The results showed that the curves of loads and settlements for test piles descended
steeply. the measured vertical ultimate bearing capacity was 20 500 kN, and the failure mode of
pile was material strength failure; the gravel in muddy mild clay was positive to ultimate side
friction force of pile, the relative displacements between pile and soil (rock) for bearing side
friction force were 4-8 mm; strong weathering conglomerate processed was soft, the relative
displacements were 3-8 mm; middle weathering glutenite processed was obviously hard, the
relative displacements were large, and the feature point of pile ultimate side friction force was not
obvious; pile side friction forces in muddy mild clay were 60%-70% of total loads, and the

proportion decreased continuously when pile top load increased gradually; the proportion of pile
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side friction forces in rock-socketed increased continuously and reached to 55%-65%. the

relationships between side friction forces and depths were nonlinear; test piles were tip-support

friction piles, pile tip resistances were about 20% of pile top load and were not adequately born,

and increasing the settlement of pile tip appropriately within the allowable range of upper

structure was favorable to bear the tip resistance; pile side friction force was born before tip

resistance, so it was suggested that various safety coefficients of side friction force and tip

resistance were used to design the bearing capacity of single pile.

Key words: Qinling-Dabashan Mountains; soft rock; bridge pile; vertical static load; bearing

performance; side friction force; tip resistance; material strength
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