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Analysis of Piled Raft Interactions in Sand with Centrifuge Test
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Abstract

In the design of a piled raft, the axial resistance is offered by the raft and group piles acting on the same supporting
ground soils. As a consequence, pile - soil - raft and pile - soil interactions, occurring by stress and displacement
duplication with pile and raft loading conditions, act as a key element changing resistances of the raft and group
piles. In this study, a series of centrifuge model tests have been performed to compare the axial behavior of group
pile and raft with that of a piled raft (having 16 component piles with an array of 4x4) in sands with different
relative densities. The test results revealed that the increase of settlement resistance occurs separately with settlement
by group pile - soil interactions. The axial resistance of group piles (at piled raft) increases by group pile - raft

(pile cap) interactions and that of raft (at piled raft) decreases by group pile - raft (pile cap) interactions.
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Fig. 2. Piled raft interaction
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Table 1. Main characteristics of the performed tests
Test no Test name soil condition | Test no Test name soil condition
1 Single pile (PHC, D=600mm, L=15m)| Dense sand 5 Group pile (4x4, D=600mm, s=4D, L=15m)| Dense sand
2 Single pile (PHC, D=600mm, L=15m)| Loose sand 6 Group pile (4X4, D=600mm, s=4D, L=15m)| Loose sand
3 Raft (9mx9m) Dense sand 7 Piled raft (4x4, D=600mm, s=4D, L=15m) | Dense sand
4 Raft (9m>9m) Loose sand 8 Piled raft (4x4, D=600mm, s=4D, L=15m) | Loose sand

Reference: Dense sand: relative density 74% / Loose sand: relative density 42%

Table 2. Similarity relationships at centrifuge test

Quantity Scaling Factor Quantity Scaling Factor
Stress 1 Force 1/N?
Mass density 1 Volume /N3
Length 1/N Time (Diffusion) 1/N?
Acceleration N Energy Density 1
Strain 1 Frequency N
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