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Abstract: Due to the lack of enough reference on design calculation method and construction technology of
bridge pile foundation in loess region with underground caves, loess caves are blindly treated before
construction on the condition of bridge pile foundation with loess underground caves, which can not
guarantee the security of pile and is also uneconomical. According to the centrifugal model test with
Aluminum tube simulating pile and expandable polystyrene (EPE) plastic foam simulating loess cave, the
influence of loess underground caves on vertical bearing characteristic of bridge pile foundation was studied.
Under the action of vertical load, the effect of some factors on vertical bearing capacity of bridge pile
foundation, axial force of pile shaft and pile side friction resistance were analyzed. These factors include the
horizontal spacing between pile and cave, the depth of cave development and the vertical spacing between
pile bottom and cave. The results show that when the depth of cave development is less than 20 m and the
horizontal spacing between pile and cave is larger than 1. 0 times of the pile diameter, or the horizontal
spacing of pile and cave is larger than 20%5 of pile diameter and the depth of cave development is less than
5 m, or the vertical spacing between pile bottom and cave exceeds 8 m, the vertical ultimate bearing capacity
is less affected by the cave. With the increase of horizontal spacing between pile and cave, the vertical
ultimate bearing capacity of pile foundation is gradually increased. The smaller the horizontal spacing, the
smaller the pile side friction resistance and the larger the axial force of pile shaft. With the gradual increase
of vertical spacing between pile bottom and cave, the vertical ultimate bearing capacity of pile foundation
also increases. The smaller the vertical spacing, the bigger the pile side friction resistance, and the smaller
the axial force of pile shaft. Under the same load, the smaller the horizontal spacing between pile and cave,
the deeper the depth of cave development and the smaller the pile side friction resistance. The smaller the
load of pile top, the smaller the vertical spacing between pile bottom and cave and the bigger the pile side
friction resistance. The results can provide design technical basis for bridge pile foundation in loess region
with underground caves. 2 tabs, 18 figs, 26 refs.
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Tab. 1 Relationships between scale and size of pile

foundation for centrifuge model test
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