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Model test study on bearing characteristics of double-row piles based on

reinforcement effect of soil around piles

WANG Xianggiu , LIAO Zhenyuan , ZHENG Tuyong . ZHU Daoli
(School of Transportation and Civil Architecture, Foshan University, Foshan 528225, Guangdong, P. R. China)

Abstract: In view of the wide application of double row piles under complex surrounding environment and
the complex mechanical behavior of double row piles, based on the principle of similar material model test,
a laboratory test model for double row piles of deep foundation pit was built. The bearing characteristics of
double-row piles under four kinds of working conditions, including inter-pile soil, passive zone at pile side,
soil at pile end and un-reinforcement, were analyzed and studied. The results show that the maximum
positive and negative bending moments of front row piles are 32. 4% and 38. 5% lower than those without
reinforcement measures, while the maximum positive and negative bending moments of back row piles are
76.8% and 55. 4% lower respectively, while the horizontal displacement of top piles is 57. 5% lower. The

bearing capacity of double-row piles can be effectively improved by soil reinforcement between piles,
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passive zone at pile side and soil reinforcement at pile end, but the effect of soil reinforcement between piles

is the most significant. The main reason is that soil reinforcement between piles can significantly improve

the deformation modulus of soil between piles, thereby enhancing the overall flexural rigidity of the cross-

section of pile-soil composite bearing body, then improving the bearing capacity of double-row piles.

Keywords: double-row piles; model test; strengthened effect; bearing body of pile-soil composite
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Table 1 Material parameters of model test

rh b 20. 3 2.1 0.29 0.0 35.0
Jon 4 19.7 2.9 0.33 21.5 25.0
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Fig. 1 Model design of double-row pile test
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Table 2 Model parameters of double-row pile test
Y ARS8
- o i 2 A
G M /mm MEAR /mm S HEPEE BEMEE /mm HERE /mm MEJE + 25/ mm
SY1 1300 75 14 150 225 500 N
SY?2 1300 75 14 150 225 500 I m [
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SY4 1 300 75 14 150 225 500 BB X
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Fig. 2 Scheme of strain gauges for double-row piles
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Fig. 3 Model test process of double row piles
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Table 3 Bending moment of double-row piles under different reinforcement conditions

i FTHERE S 5 /(N » m) JEHEBES R/ (N + m)
fr#/m SY1 SY2 SY3 SY4 SY1 SY2 SY3 SY4

0. 05 68. 776 62.122 57.162 48.671 31. 401 14. 666 7.261 14. 709
0.25 106. 715 98. 311 72.103 91. 60 13. 466 —6. 436 —20. 958 —14. 637
0. 45 82,733 87. 853 34. 887 72.29 —1. 895 —31. 459 —42.61 —65. 000
0. 65 3. 659 —20. 582 11. 094 —36. 434 —36. 044 —48.193 —39. 602 —98. 369
0. 85 —96. 966 —122. 365 —88.533 —157. 666 —89. 618 —83. 283 —40. 325 —92. 265
1. 05 —143. 945 —117.187 —48. 874 —74. 257 —90. 458 —86. 624 —23.590 —45.185
1.25 —46. 415 —77.873 0. 492 —15. 881 —36.073 —76.065 —13.133 —10. 500
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Fig. 4 Bending moment diagram of double-row piles under

different reinforcement conditions
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Fig. 5 Horizontal displacement diagram of top

of double-row piles
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Table 4 Horizontal displacement of top of double-row

piles under different reinforcement conditions
Fiz WETRK P32 4% /mm
B /m SY1 SY2 SY3 SY4
0.1 0. 09 0 0. 09 0
0.2 0. 29 0.1 0.21 0. 04
0.3 0.72 0. 26 0. 45 0. 16
0.4 1. 44 0. 54 0.78 0. 53
0.5 2.59 1. 24 1. 49 1. 25
0.6 4.75 2.2 2.19 2.32
0.7 6.17 4. 47 2. 62 3.75
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Fig. 6 Curves of bending moment-excavation depth for

double-row piles
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Fig. 7 Curves of soil pressure on the interface between

pile and soil to excavation depth
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