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Interaction factor method for piles group settlement by static load tests of single pile
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Abstract: In the traditional interaction factor method, only the elastic settlement of pile groups can be calculated, and the

interaction factors are significantly greater than the real results. Using 3D numerical simulation method to fit the the

load-settlement curve of a single pile, the elastic parameters of soil and pile-soil interface parameters are determined through

the elastic and elasto-plastic analyses. Then by establishing a two-pile model, the influences of various parameters such as the
load level on pile top, ratio of pile spacing to pile diameter, modulus ratio of pile to soil, modulus ratio of pile tip soil to
surrounding soil, pile slenderness ratio and existence of the third pile between two piles on the interaction factors are analyzed,

and a polynomial curve is used to fit the results. Based on the results of numerical analysis and field tests, a method using single

piled raft foundation with large pile spacings.

pile load tests to calculate the elastic and elasto-plastic settlement of pile groups in the interaction factor method is proposed,
load-settlement curve computed by the proposed method agrees well with the measured one, and the proposed method can save

0 3
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and it is extended to compute the nonlinear settlement of pile groups. Analysis of an engineering case shows that the

a lot of computing time than the conventional numerical simulation and is suitable for the analysis and design of large-scale
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Fig. 2 Relationship between interaction factors and loads under

different pile spacings
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Fig. 3 Interaction factors by different methods
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Fig. 5 Relationship between interaction factors and pile-soil

modulus ratios
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Fig. 6 Relationship between interaction factors and pile

slenderness ratios
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Fig. 7 Influence of existance of a third pile between two

piles on interaction factors
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Fig. 9 Comparison between calculated and measured load-
settlement curves of single pile
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Fig. 11 Comparison among load-settlement curves for pile groups
by different methods
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Table 1 Calculated and measured pile top loads in 9-pile group

SYCEE) A T4 28/KN AT 3/ KN B TH £ 288/KN

AN SCfE ARFVEE ARZerEAR  SCIN(E ZRFPRER ARLRib SCUNME kPR AR v A
809.0 935 1024 102.4(100.5)  88.1 83.9 83.9(85.1) 83.7 63.9 63.9(66.9)
16358  187.8 207.1  199.6(199.5)  179.3 169.7  173.8(173.8) 167.3 128.8 142.3(142.6)
2598.4 2982 3289  312.6(311.0) 2852 269.6  277.9(278.9) 266.1 204.7 236.1(238.7)
3493.3  400.1 4422 4153(411.7) 3827 3624 376.0(378.0) 364.0 275.1 328.1(334.7)
4357.0 5015 551.5  512.5(506.8)  476.6 4520  471.4(474.4) 445.9 343.2 421.5(432.3)
53249  611.0 674.0  619.1(611.6)  584.7 5524 579.6(583.1) 542.5 419.4 530.1(546.1)
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