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Application of ultra-thin PCC pile in tidal ultra-soft soil foundation
treatment project
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Abstract: Based on a school project in Taizhou with a foundation bearing capacity of 50 kPa, the ultra-thin PCC pile with
a wall thickness of only 80 mm was used for foundation reinforcement in ultra-soft soil. The static load test of single pile
and the static load test of single pile composite foundation were carried out on the ultra-thin PCC pile, and the
reinforcement effect on the tidal ultra-soft soil foundation was studied by combining the field excavation conditions with
measured data. The test results show that ultra-thin PCC pile has advantages of reliable pile formation quality, high
bearing capacity, fast construction speed and saving concrete consumption in tidal ultra-soft soil. The bearing capacity
and settlement of ultra-thin PCC pile composite foundation can meet the requirements of foundation reinforcement and it
is more economical. Based on the field test data, ABAQUS was used to perform 3D finite element numerical simulation
of ultra-thin PCC pile, revealing results such as friction resistance distribution which cannot be obtained by static load
test. Under vertical load, the upper and lower lateral frictional resistance of ultra-thin PCC piles are asynchronously
exerted. At the initial stage of settlement, the lateral friction resistance of the upper part of ultra-thin PCC pile plays an
effective role, and then the lateral friction resistance of the lower part of the pile and the tip resistance play an effective
role successively. The pile side friction resistance reaches the limit state earlier than the pile tip does. The pile top load
is mainly borne by pile side friction.
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Table 1 Physical and mechanical design parameters of the foundation soil layers
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Fig. 1 Profile of typical geology
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Fig.2 Sectional view of ultra-thin PCC pile structure design
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Table 2 Parameters of soil modeling
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