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Uplift displacement of soldier piles during stepped excavation of
deep foundation pits

LOU Xiao-ming', YANG Jing', LI De-ning', LIU Jian-hang

]’ .
(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Shanghai
Shentong Metro Company, Shanghai 200031, China)
Abstract: Based on the new understanding about rebound stress and deformation at the bottom of deep foundation pits and the
generalized load transfer method considering the additional load or deformation of the soil around piles, an analytical method is

proposed for the uplift of soldier piles due to excavation. It can take many factors into account, e.g., variable cross-section

character of soldier piles, installation and stepped excavation of strut system and construction situation, and it can be employed
to analyze the load transfer behaviors of soldier piles. Because the uplift displacement of the soldier piles is easily monitored.
the calculated results are easily compared with the measured ones, which can improve the method itself and the parameters to
be chosen more reasonably. Through two cases, the rationality of the proposed method to calculate the uplift displacement of
soldier piles is validated. The difference between the calculated and the measured values is also discussed
Key words: deep foundation pit; soldier pile; load transfer method; heave; uplift displacement
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Fig. 1 Diagram of rebound stress
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Fig. 2 Simplified diagram of forces acting on pile and soil in deep

foundation pit during unloading
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Table 1 Mechanical parameters of soil layers for case 1
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Fig. 3 Excavation condition

B R RE S A AR L AR AT I o ] A
(KA AR AL BB T BB ;515 iR A
% R TTAZ BN B PR EE BHL 1 1) it 2 (R4
T Ko (HJE, [RIFRE ARG I I, #eAT 25 RE [R5
AR DB ST AT AR R I A 998 0 VR U 2 P R 1 AR
Ph, AT AEREI TS (AT 250 A o X8l 22 A1
FORESE EARTLHEN , AEAA BN AERE BRI v
SRS DO A R . St XL )L
SEAEATHE LI, AR, itk
SEAE S SCHERRK B OIS 5.

g 30f —— SUSLAREMAER
E et ST AR ] BAAETH

10 15 20 25 30 25 o
FHZREE /m

4 AHEERNBITEESENER L

Fig. 4 Comparison between calculated and measured values of

uplift of soldier pile
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Table 2 Mechanical parameters of soil layers for case 2
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