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Abstract: The researches on new pile foundation are insufficient in loess areas. In order to introduce and promote the
composite pile foundation with long and short piles in the loess areas, the bearing characteristics of pile foundation need to be
further studied. The laboratory model test apparatus is developed. The model test apparatus is loaded through servo loading
system under the single-pile, four-pile and eight-pile working conditions, and the bearing capacity of pile and deformation
characteristic are comprehensively analyzed and studied. The results show that the axial force of pile and the side friction play
with asynchrony, and the failure mode of the long pile is the pricking destruction, but the short pile is not obvious. Under the
composite test of four-pile working condition, the limit value of bearing capacity of the pile is equal to that of the single pile,
and the occurrence of the position of the maximum of skin friction is different from that of the single pile. The load-sharing
ratio of the long pile is more than that of the short pile. Under the composite test of eight-pile working condition, the load
among the corner pile is more than that of the edge pile and center pile under each stage loading, and the bearing capacity and
the skin friction of the long piles (corner pile, edge pile) and short piles (center pile) obviously decrease compared with those of
the single pile. The load sharing ratio of the corner pile is a little more than that of the edge pile.
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Table 1 Test schemes of long-short composite piles
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Fig. 1 Layout of test piles
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Fig. 5 Arrangement of strain gages on piles
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Fig. 8 Distribution of axial force in single pile
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Fig. 9 Distribution of skin friction in single pile
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Fig. 10 Load-settlement curves of pile group with four piles
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Fig. 11 Distribution of axial force in four-pile group
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Fig. 12 Distribution of skin friction in four-pile group
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Fig. 13 Load-settlement curves of pile group with eight piles
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Fig. 14 Distribution of axial force in eight-pile group
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