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Factors influencing isolation effects of isolation piles under side loading
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ZHU Ming-xing , WANG Lei , GONG Wei-ming”
(1. School of Civil Engineering, Southeast University, Nanjing 210096, China; 2. Key Laboratory for RC and PRC Structure of Ministry of

Education, Southeast University, Nanjing 210096, China)

Abstract: Based on the settlement control of the immersed tube tunnel in Hong Kong-Zhuhai-Macao Bridge, eight groups of
labortary model tests on length and diameter of piles, pile spacing and distance S; between isolation piles and settlement
reducing piles are performed to study the isolation effects of isolation piles under large side loading in the island edge. The
results show that the maximum axial force and bending moment of settlement-reducing piles decrease with the increasing
length of isolation piles, meanwhile a sufficient length of isolation piles plays a significant role in diminishing the bending
moment. The increasing diameter of isolation piles or the decreasing spacing of isolated piles can enhance the obstructing
ability of vertical deformation and strengthen the soil arching effect. The maximum axial force and bending moment of
settlement-reducing piles decrease with the increasing diameter or the decreasing pile spacing. At the same time, the isolation
effects for the axial force and moment can be ignored when the pile spacing reaches 8D. The isolation effects for the axial force
become better as distance S; decreases, however those for the moment are not significant due to the variation of distance S;. The
research achievements may provide a better reference for the application of isolation piles.
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Fig. 1 Sectional view of ground treatment
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Fig. 2 Sketch map of model tests
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Table 1 Test programs for influence of length of isolation piles
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FOH 1200 40 240 240
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Fig. 4 Influence of length of isolation piles on axial force
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Fig. 6 Relation between maximum axial force of settlement-

reducing piles and length of isolation piles
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Table 2 Test programs for influence of diameter of isolation piles

WEAS  HK/mm  D/mm Sy/mm S,/mm
FOH 1200 40 240 240
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Fig. 10 Influence of diameter of isolation piles on axial force
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Fig. 13 Relation between maximum moment of settlement-

reducing piles and diameter of isolation piles
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Table 3 Test programs for influence of spacing of isolation piles

Wedls  HK/mm D/mm Sy/mm S,/mm
FOH 1200 40 240 160
FOUH 1200 40 240 240
EHOL 1200 40 240 320
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Fig. 14 Influence of pile spacing S, of isolation piles on axial force
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Table 4 Test programs for influence of distance of S
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Fig. 17 Influence of S| on axial force
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