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Deformation characteristic of piles foundation pit engineering of
urban rail transit in Beijing
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Abstract: According to the difference of excavation depth and the formation conditions, 80 case histories of foundation pit
engineering of urban rail transit in Beijing are analyzed. The deformation laws of piles excavation induced by foundation pit
engineering are studied in Beijing sand & gravel zone and clay soil zone. The results show that: (1) The horizontal
displacements of retaining piles at top and body are in two directions, that is, towards and out of the foundation pit and the
measured displacements are approximately in normal distribution. (2) The maximum pile deformation is the pile body
deformation. The maximum pile deformation is about 0.05%H~0.12%H towards the foundation pit and about 0.02%H~0. 07%H
out of the foundation pit. (3) The insertion ratio, the ratio of length to width and the system stiffness have certain influence on the
maximum pile deformation. (4) The maximum value of horizontal displacement of piles towards the foundation pit mainly appears
at 0.26H~0.45H, and the maximum value of horizontal displacement of piles out of the foundation pit mainly appears at
0.18H~0.20H. The results can be used to predict the lateral deformation of similar projects in Beijing and other areas and to guide
the design and constructions. It also has great significance for preventing accidents foundation pits.
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Fig. 1 Spatial size of foundation pit engineering
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Table 1 Statistical results of horizontal displacement at pile top
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Fig. 3 Histogram of horizontal displacement frequency of pile
body including 46 foundation pits
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Table 2 Statistical results of horizontal displacement of pile body
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Fig. 5 Relationship between horizontal displacement at pile top

and pit depth
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Fig. 6 Relationship between horizontal displacement at pile top
and insertion ratio
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GORPGE A7 H DX AT 7] FE 5T N A R~ 3 2 R
0.05%H~0.07%H, [FIEYANK AL FIIEZLN 0.
02%H~0. 03%H; I L Ho XA 1) ZE5T A KA ES
BHEZI R 0.11%H~0.12%H, [ 3Gt/ K A7 85T 14
{5254 0. 04%H~0. 07%H

CA DR BN A 4 DA T [ B350 P 1 P07 A% B A N
FU PRI T ek y 280 O T g B0 P9 BRI 7K T4
FE Bt A\ LU R385 KT S 38 K 5 vk o BEAR RSP 7%
oIt N L )38 K T ik /)

(5) FEYUKFE LU S R ACALRS R s/,
BEE FEYUSCHE RGENIEE R BG, A0 5 A X T S 20 4L
IR N R VR 2GRNSR A NP - O L S =8
AT 5 KT8 B B )

COMEAAR ) FELT N AP St B AR P38 47
BAE 0.26H~0.45H, [nBEGUAMKPAAE I RAE )
SN EAE 0.18H~0.20H.
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