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Bearing capacity tests and settlement calculation method of plastic tube
cast-in-place concrete pile

QI Chang-guang', LIU Han-long’, CHEN Yong-hui’, LIU Gan-bin', ZUO Dian-jun*
(1. Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China; 2. School of Civil
Engineering, Chongqing University, Chongqing 400044, China; 3. Geotechnical Research Institute, Hohai University, Nanjing 210098,

China; 4. Tianjin Research Institute for Water Transport Engineering, Ministry of Transport, Tianjin 300456, China)
Abstract: The plastic tube cast-in-place concrete pile (TC pile), which is suitable for soft ground treatment, is comprised of
pre-driven plastic tube filled with concrete, which has the advantages of high bearing capacity, fast construction speed and
reliable pile quality etc. According to the model and in-situ tests on bearing capacity of TC piles, the working behaviors of TC
piles are investigated. Taking into account the pile-soil settlement difference of rigid pile composite foundation under
embankment load, the additional stresses generated by pile groups and foundation soils are separately computed by using the
Mindlin stress solution and the Boussinesq solution. The two kinds of stresses are added together, and the settlement of
composite foundation is calculated by using the layer-wise summation method. The results show that the bearing capacity of TC
piles exhibits obvious, time-dependent behaviors, however, there are significantly different bearing behaviors in different
intermissions, and the calculated results of settlements of TC piles agree well with the measured data.
Key words: plastic tube cast-in-place concrete pile; bearing capacity of pile foundation; experimental study; stress solution;

settlement calculation method
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Fig. 2 TC pile composite foundation-reinforced embankment
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Table 1 Physical and mechanical properties of experimental soil
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Fig. 2 Comparison between calculated and test values
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Fig. 5 Bearing behaviors of TC piles at different intermissions
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Fig. 6 Bearing behaviors of precast concrete piles at different
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Table 3 Physical and mechanical properties of soil layers
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/m /(kNy~m’3) /MPa /kPa /(° )

e+ 0.5 — - = = = =
TR+ 15 189 095 161 348 8 6
WRFEEE 65 176 125 206 235 5 2
WL 100 193 084 103 636 19 12
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Fig. 8 Load-settlement curves of field static load tests
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