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Abstract: The concrete-cored sand-gravel columns can effectively reduce post-construction set-
tlements and differential post-construction settlements. For a further study of the reinforcement
mechanisms of the composite foundation improved by concrete-core sand-gravel columns, which
includes the effects of the inner pile on improving the bearing capacity of the composited founda-
tion and the influence of the sand-gravel shell on accelerating the consolidation rate of the sub-
soil, the axisymmetric plane-strain models were established based on the numerical software
ABAQUS to simulate the single column loading test and single column composite foundation
loading test, the results of which were compared with the field monitoring results. The single
column sinking process was simulated and analyzed in combination with the cavity expansion

theory and sand-well consolidation theory. The research results show that the inner pile takes
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most of the overloads with a final load sharing ratio of 0. 7, which contributes to improving the

bearing capacity of the composite foundation.

The soil heave does not affect the excess pore

pressures caused by column sinking at 5m depth, and the existence of the sand-gravel shell ac-

celerates the dissipation of the excess pore pressures and the strength recovery of the surround-

ing subsoil. 1 tab, 14 figs, 19 refs.

Key words: road engineering; foundation improvement; numerical simulation; prefabricated con-

crete-core sand-gravel piles; loading test; consolidation calculation
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Fig. 3 Vertical load-carrying curves of the inner pile

in single pile loading test
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Fig.4 Vertical load-carrying curves of the inner pile in

single pile composite foundation loading test
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Fig.5 Vertical load-carrying curves of the sand—gravel
shell in single pile loading test
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Fig. 6 Vertical load-carrying curves of the sand-gravel shell in

single pile composite foundation loading test
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Fig. 7 Stress ratio variation curves during loading stages
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Fig. 8 Loading sharing ratio variation curves during loading stages
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Fig. 9 Excess pore pressure at the end of pile penetration
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Fig. 11 Excess pore pressure variation in
different depths with the changes of time
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