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Field observation and finite element numerical simulation analysis of effect on
adjacent piles due to excavation

ZHENG Gang', YAN Zhi-xiong', LEI Hua-yang', LEI Yang’
(1. Department of Civil Engineering, Tianjin University , Tianjin 300072, China; 2. Institute of Foundation Engineering, CABR, Beijing
100013, China)
Abstract: The pile response to soil movements induced by adjacent excavation has attracted more and more attention of
engineers. A field measurement was performed and measurement data shown the deep excavation could produce significant
effect on adjacent piles. It was shown that the lateral displacement of DMM wall behind the contiguous retaining piles could be
larger than that of contiguous retaining piles with large pile spacing. Great attention should be paid to this phenomenon. Based
on the field observation, the influences of various parameters on pile response due to adjacent excavation were studied with
three-dimensional finite element model taking into account the distances between diaphragm walls and piles, pile rigidity,
vertical load on pile-head and constraint condition of pile-head. Some suggestions for the design and construction were given.
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Fig. 1 The profile of excavation
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Fig. 2 Lateral displacement
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Fig. 4 Finite element model
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Table 1 Parameters of soil layer
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bYE 1.6 19.4 265 208 5.8
¥t ks 3.7 20.9 100 356  13.0
W, kb 2.1 19.8 1.2 372 179
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Fig. 5 Lateral displacement
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Fig. 6 Model for soil arch between bored piles and water-tight wall
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Fig. 7 Lateral displacement of water-tight wall
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Fig. 8 Lateral displacement of piles at different distances from

diaphragm wall
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Fig. 12 Lateral displacement of piles under different vertical loads
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Fig. 14 Lateral displacement of piles with different constraint

conditions of pile-head
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conditions of pile-head
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