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Abstract

Aiming at easily liquefiable saturated sandy soil foundations, this paper investigates the influence
of vibroflotation compaction sequences (compacting the foundation before pile construction versus
constructing piles before foundation compaction) on the bearing performance of single piles
through field static load tests. The test results show that the sequence of compaction procedures
has little effect on the horizontal and vertical bearing capacity of single piles; compared with that of
natural foundations, the bearing capacity of single piles under both compaction sequences is signif-
icantly improved, with the improvement range being basically consistent. When subjected to hori-
zontal loading, the post-compaction piles exhibit smaller maximum bending moment and deflection
of the pile shaft due to the better soil-pile interaction. When subjected to vertical loading, the pile
foundation presents the characteristics of friction piles, and the contribution of pile side friction
resistance accounts for more than 70% after compaction. This study indicates that the influence of
the expanded diameter section on the lateral area of the pile must be considered in calculation, and
the ultimate slip displacement of pile and soil in natural foundations and compacted foundations
are measured as 0.035 D and 0.06 D, respectively.
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Figure 1. Site parking space arrangement
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Figure 2. Pile head load-settlement curve
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Figure 3. Comparison of the distribution of the pile body bending moment with depth under three working conditions
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Figure 4. Comparison of the distribution of pile deflection along the depth under three working conditions
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Figure 5. The Q-S summary curves under three working conditions
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Figure 6. Comparison of S-logt curves under three working conditions
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Figure 7. Comparison of fitted curves
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Table 1. Analysis of relative error between measured values and fitted values
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Figure 8. Comparison of the corrected load settlement curve
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Figure 10. Comparison of the distribution of #f side friction resistance with depth under three working conditions
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