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Abstract; In order to study the application of the theory of structural stress state to the
determination of bearing capacity of group pile foundation,to popularize the method of calculating
the safety capacity of group pile foundation, to reduce the waste of materials, and to provide a
strong basis for the design of group piles. Based on the static load test results in the library of
Shenyang Aerospace University, the group pile foundation model was established by ABAQUS
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finite element simulation software, and the structural state of force theory was applied to analyze
the measured and simulated data to accurately determine the elastic-plastic branch load and failure
load during the working of group pile foundation, and to compare with the load determination
results obtained from the current code theory. It is found that under the premise of considering the
group pile effect and other unfavorable factors,the determined bearing capacity of the group pile is
21. 6% higher than the design load of the group pile foundation obtained by controlling the
settlement of 40 mm,and the failure load is 770 kN more than the ultimate load in terms of load.
The elastic-plastic branch load can be directly used as the design load of group pile foundation, and
the interval from ultimate load to failure load is proved that the group pile structure can work
normally, and it can be used as the safety margin of the group pile foundation, which provides a
new method for the study of the bearing capacity of group pile foundation.

Key words: group pile foundation; finite element simulation ;theory of structural stress state ; M-K
determination method ;ultimate bearing capacity
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Table 1 The physical and mechanical parameters of each soil layer

+)2 W /m FS %/ (KN-m %) SR/ MPa EL/NA FhRJ1/kPa INEEEEFR/(°)
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Wt 13.8 ~20 18.7 23. 4 0.23 0 32.2
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Fig. 1 The finite element model of single pile
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Fig.8 The deformation and equivalent plastic strain clouds of group pile foundation under all levels of load
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