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Abstract: For the static uplift pile load tests, the ideal tension condition is that only the tensile load is applied on the pile head.
However, in the conventional uplift tests the reaction system can influence the soil surrounding piles. Also, the Osterberg cell
test is also different from the ideal pushing condition where only the compressive force is applied on the pile toe, because the
Osterber cell can influence the soil surrounding pile via contact soil or reaction pile beneath the pile toe. In this paper, the field
pile load tests and FEM simulation are conducted to investigate the pile load tests under different loading conditions. It is found
that the capacity of pile in the conventional uplift tests is closed to that in the Osterberg cell test, while the stiffness in the
former is higher than that in the later. The Osterberg cell test, the ideal pushing test and ideal uplift test give similar results,
which are regarded to be consistent with the characteristics of load transfer and settlement performance of real single tension
piles. Therefore, the conventional uplift tests overestimate the stiffness of pile. It is due to the reaction system which transfers
the reaction load to the soil surrounding the upper part of pile. On the one hand, the skin friction and the stiffness of the upper
part of pile are increased. On the other hand, the reaction load increases the pile-soil relative displacement. For a given
settlement of pile head, the practical tension tests can mobilize larger skin friction than the ideal tension tests and hence
increases the stiffness of pile as well.
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Fig. 1 Schematics of static tension pile load tests under different loading conditions
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Fig. 2 Setup of field pile load tests on tension piles and profile of
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Fig. 4 Schematics of finite element method models
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Table 1 Physical and mechanical parameters of soil layers
=357 i FEIRIREEm H /(KN m %) Ko Y K M e v
® # -5.45 19.7 0.49 0.06 0.006 1.0 0729 0.30
@ AR -15.55 19.9 0.5 0.09 0.030 09 0.900 0.29
® # -18.35 19.9 0.44 0.07 0.008 1.2 0681 031
@ AR —24.75 20.4 0.49 0.09 0.028 09 0.602 0.29
® # -29.25 20.2 0.43 0.07 0.018 1.0 0621 0.30
© ARk -32.25 19.8 0.45 0.07 0.020 1.0 0748 0.30
@ # -36.25 20.3 0.43 0.05 0.006 1.2 0579 031
ARk -38.15 19.5 0.43 0.07 0.019 1.0 0820 0.30
©) # -46.55 20.4 0.43 0.05 0.006 1.2 0557 031
ARk -60.00 19.6 0.42 0.06 0.008 11 0840 0.30
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