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Time effect of bearing capacity of plastic tube cast-in-place concrete piles
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Abstract: Based on the installation mechanism of plastic tube cast-in-place concrete piles (TC pile), the method for time effect
of bearing capacity of TC pile was established by employing both of the theories of cylindrical cavity expansion and contraction
and radial consolidation. According to the field tests, the rationality of the time-effect theory for TC pile was comparatively
studied. The results show that the calculated values of bearing capacities with time by considering the contraction of soils
surrounding the TC pile shaft are consistent with the measured ones. However, the calculated values in different rest periods
will be overestimated by 160%~300% compared with the measured ones as the contraction of soils is ignored.
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Fig. 1 Comparison between TC pile (left) and AuGeo pile (right)
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Fig. 3 Soil expansion and contraction during TC pile driving
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Table 1 Soil profile and results of cone penetration tests
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WA+ 2.0 32.0 0.913 18.94 13.6 2.79 111.4 17.4
WV T &+ 5.6 56.6 1.627 16.54 18.9 2.01 15.4 13.4
WA+ 7.7 30.7 0.877 19.11 14.5 4.83 68.7 24.8
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Table 2 Static load test information of tested TC piles
— PESEAR  MEAREAR MR BEMIBE  EETRHN O REELEREINAN W Kbl akED)
/mm /mm /m /m I(H-H-%) /(H-H-9  /(-H-%) /d /KN
TCI13 160 300 19 1.5 05-05-10 05-13-10 05-26-10 13 154.5
TC24 160 300 19 1.5 05-05-10 05-13-10 06-06-10 24 157.2
TC45 160 300 19 1.5 05-05-10 05-13-10 06-27-10 45 167.7
TC62 160 300 19 1.5 05-06-10 05-13-10 07-14-10 62 169.3
TC90 160 300 19 1.5 05-06-10 05-13-10 08-11-10 90 172.0
TCI105 160 300 19 1.5 05-06-10 05-13-10 08-26-10 105 183.7
TC127 160 300 19 1.5 05-06-10 05-13-10 09-17-10 127 186.0
TC156 160 300 19 1.5 05-06-10 05-13-10 10-16-10 156 186.3
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Fig. 5 Arrangement and instrumentation of tested TC piles
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Fig. 6 Load-settlement curves for TC piles for different periods
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