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Abstract: Estimating the damage potential on buildings induced by excavations is required because more and more foundation
pits are excavated near the existing buildings. Thus, displacement control becomes a critical index of excavation design.
Unfortunately, there is nearly no simplified method that can estimate the influence of excavation on the existing buildings and
easy to be used. Small-strain behavior of soils should be considered when establishing method to estimate influence of
excavation on the adjacent buildings for the strain of the soils is very small under displacement control design. In order to fit the
requirement for the simplified method to estimate the influence on excavation on the existing buildings supported by pile
foundation, a two-stage method is proposed herein to estimate the responses of piles adjacent to the excavation. Firstly, the
empirical method based on small-strain behavior of soils proposed by Mu and Huang is employed to calculate the
three-dimensional soil displacement induced by excavation. Then, a two-stage method is proposed to calculate the vertical and
horizontal pile responses in layered soils. The method is verified through comparison with the results from FEM. And the
influences of excavation depth and the distance between pile and retaining on pile responses are analyzed. The study shows that
the additional force and deformation of piles increase with the increase of excavation depth, and the excavation base should
avoid the base of the pile. It is most dangerous when the pile is 0.5H from the retaining wall.
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Fig. 1 Schematic diagram of deformations of wall and soils
induced by excavation
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Fig. 2 Computational model of pile equilibrium equations
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Table 1 Soil parameters for FEM analysis

+2 WEEEE  #+A5¢)2  Blodgett 26+ Deerfield i+ Park Ridge &+ Tinley i+ Hardpan %+
HeK & A HEK AHEK AHEK AHEK AHEK AHEK AHEK
Es'ff/kPa 2299 618 746 596 995 3851 7663
E;;/kPa 1609 432 522 417 697 2696 5364
Ef/kPa 6897 1853 2238 1788 2985 11552 22989
OCR 1.5 1.5 1.5 1.37 1.7 1.5 1.5
cf 19.16 0.92 0.00 0.00 0.00 0.00 2.29
d/1(°) 35 32.8 29 30.6 30.6 45 45
v/ 5 0 0 0 0 0 3
Vur 0.33 0.2 0.2 0.2 0.2 0.1 0.1
P 5 5 5 5 5 5 5
m 0.5 0.85 0.8 0.85 0.85 0.85 0.85
Ky 0.6 0.458 0.603 0.568 0.458 0.6 0.6
Ciner 0 0 0 0 0 0 0
Ry 0.9 0.9 0.9 0.9 0.9 0.9 0.9
T-Strength 0 0 0 0 0 0 0
Rinter 0.67 0.5 1 1 0.5 0.5 0.5
Interface Perm Neutral Neutral Neutral Neutral Neutral Neutral Neutral
d-inter 0 0 0 0 0 0 0
fo/kPa — — 78000 95000 83400 — —
Yo — — 7.64x107 6.56x107 7.21x10°7 — —
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Fig. 3 Single pile adjacent to excavation
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Fig. 5 Pile responses induced by excavation
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Fig. 6 Influence of excavation depth on pile responses
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