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Numerical Analysis and Engineering Practice of Multi-row Pile Retaining
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Abstract: Based on a deep and large foundation excavation project in Dongguan City, this paper
employed numerical simulation methods to investigate the deformation patterns of multi-row pile retaining
structures. It analyzed the effects of structural configurations and row spacing on displacement control and
validated the findings using field measurement data. The results indicate that stepped multi-row piles
exhibit excellent lateral displacement resistance, with pile body deformation showing a distribution pattern
of “greater at the top and smaller at the bottom,” and the largest displacement occurring near the pile
cap. In non-stepped multi-row pile systems, displacements in each row were relatively large. Under
identical loading conditions, the maximum horizontal displacement of the pile shaft in the non-stepped
system was 38. 57mm, compared to 13. 68mm in the stepped system, representing an approximately 64%
increase in the non-stepped system. The maximum horizontal displacement of the pile body gradually
decreases with increasing row spacing, but the rate of decrease slows as the row spacing increases. The
numerical simulation results are generally consistent with the measured data, demonstrating that the
numerical simulation method can effectively predict the deformation patterns of multi-row pile retaining
structures.

Keywords: foundation excavation; supports; multi-row piles; row spacing; displacement;

simulation ; monitoring
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Fig.1 Plan view of the foundation excavation and

monitoring points layout
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Table 1 Physical and mechanical parameters of soil

e

_ HE, BRI/ N FEARAS R/
Hh 2 (KN-m™) kPa }*f?ﬁ;/ (EVNEM MPa

OFHEL 19.0 12 10 0.32 4
QT AN+ 17.5 10 8 0.42 3
@Rzt 18.5 15 15 0.30 5
@Ry 20.5 — 32 0.26 —
GOENREH 20.0 25 30 0.25 14
@R A 21.0 20 33 0.23 18

O AR A 25.0 — 40 0.27 —

2 EEE

2.1 FEAEST KT ESH

K MIDAS GTS NX £ R 08K {4 7. = 2
RY AR R I A T R 32 S A5 1Y) 5 e, A
AU B XSS LTI B /0 3 FR ST . AR
HIRSER 97, 2mx43. 2mx50m (K x e x ) o e
THERS BE AR B A BR T A S 5 44 A% R 2
WH Im, RSP S5 A RoTiH R AL n 5] 3
B o

B3 =Z#HRTER(HAAm)

Fig.3 Three-dimensional finite element model (unit; m)
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Table 2 Material parameters of the structural model
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Table 3 Simulated construction stages for the

multi-row pile system
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