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Elastic-plastic analysis and design method for piled raft foundation system
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( 1. College of Architecture and Civil Engineering, South China University of Technology, Guangzhou 510640, Guangdong, China;
2. Guangzhou Hanhua Architects & Engineers LTD, Guangzhou 510630, Guangdong, China)

Abstract: The soil under the piled raft foundation system was simulated by linear extended D-P elastic-plastic soil model. 3D finite
element model of ABAQUS program was established to obtain some behaviors of the piled raft foundation system by comparison of
load-settlement curves of several foundations. Composite pile foundation design method was studied and improved combined with
Code for Design of Building Foundation (GB5007-2002), then the three-stage concept was discussed. Computation results show that
these two methods are more economical than conventional design methods.

Key words: piled raft foundation;elastic-plastic model;composite pile foundation; “three-stage” design approach
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Table 1 Data of geological exploration report

TE&K BRI LB K 48 5/ MPa FIELV Hi % Ji/ KPa JEEVEF11/(°) /KN - m”)
T2 K JORS +- 0.942 6.43 0.30 305 16.7 19
+E Wk + 1.081 3.72 0.35 222 182 19
TE= ARG - 0.716 6.73 0.28 50.8 272 19
+EN W+ 0.550 8.49 0.25 21.7 315 19

R2 HMELLMHY R D-PEESH
Table 2  Soil parameters of the linear extended D-P model
TR AT / MPa WK K BI ") L L) it JRI% )/ kPa
K JORS +- 13.82 0.30 1 324 0 108
O ToRs + 7.19 0.35 1 349 0 198
K JORS +- 13.46 0.28 1 472 0 288
i 16.29 0.25 1 51.7 0 378
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Fig.2 Process diagram of the three-stage design
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Fig.3 Geological section
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Table 3 Comparison of different design methods
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Fig. 4 Relationship between settlement and pile number
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