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Simplified calculation of heaving of soldier piles during excavation of foundation pits
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Abstract: The heave of soldier piles in foundation pit may lead to system instability and structural cracking or failure. So far,
there is no theoretical way for calculating the heaving soldier piles. Based on the unloading stress and rebound deformation of
excavations, a simplified method for the heave of soldier piles is proposed considering two types of relations between the depth
of the rebound effect under different excavation conditions. The influence of some typical upper structures on stiffness is

analyzed. The calculated results are compared with the measured values. Some corrected parameter are proposed. The

feasibility of the proposed method is validated.
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Fig. 2 Resilience depth of pile depth more than soil rebound
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Table 1 Increment of axial force induced by heave of soldier piles
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Table 2 Vertical displacement of foundation pit
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Table 3 Physical and mechanical parameters of soils
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Table 4 Results of excavation resilience depth

THZRE /m (Bl 5 2 R /m
5 37.93
8 38.60
11 39.68
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Table 5 Results of staged stress

FHZREE BEP R BEPPERILL HuER D) HhEEER
/m L /KN F/KN /KN JI/kN
5 8127 6096 1516 2145
8 7972 6096 1516 2048
11 7492 6096 1516 1748
14 7012 6096 1516 1448
16 6692 6096 1516 1248

N B0 AIE 52 7 53 A1 6) B e AR TR 45 i BRZR 1) AE A
PE, IRSIAKHERS T2 R 2 vt o Tt (R
TR, TR ER D) KIEZ ) PR
WS, ISR EA S 13.3 m A4, HUERE H
PR A TE e A R e B PR AR B . ST LRI 5
SRR, REPUTISE Sm A, HOERS T e 2 W 2
HIL 1 mm G REERAR Y, FFZEE 11~14 m I
BRI IA R (4 3~5 mm), K580 NI,
L g RIE AR & o I IEARSE MR e TR 5 T
FESEhrt o, AEbERERE, TR a5
.

12
10

el TR AL B /mm

2013-03-10.  2013-04-03 2013-04-27 2013-05-21
2013-03-22 2013-04-15 2013-05-09
H

5 ElHFIEER KM
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Table 6 Calculated results of pile heave
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Table 7 Comparison between theoretical and practical results
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Fig. 7 Comparison between calculated and measured results
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