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Abstract

This article studies the bearing characteristics of existing gravity retaining walls and newly
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constructed pile sheet wall composite retaining structures under dynamic loads through indoor
scaled model tests, and explores the influence of changes in pile spacing on the structural stress
performance. Based on similarity theory, three pile spacing conditions (200 mm, 350 mm, 500 mm)
were designed for the experiment, and dynamic loads were applied step by step to 15 kPa. The var-
iation laws of displacement, strain, bending moment, soil pressure, and load sharing ratio were an-
alyzed. The results show that as the load increases, the structural displacement gradually increases,
and the stress of the pile body and the retaining plate first increase and then decrease along the
depth. The maximum stress occurs at the junction of the cantilever section and the anchorage sec-
tion. The bending moment of the pile increases with the increase of load and pile spacing. The soil
pressure behind the pile increases with the increase of pile spacing, while the lateral soil pressure
on the retaining wall decreases. The analysis of load sharing ratio shows that when the distance
between piles is 200 mm, the bearing performance of the composite retaining structure is optimal.
The study provides a theoretical basis for the design and optimization of composite retaining struc-
tures under dynamic loads.
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= 1. RESRNER

Wy AR H Yy FHANH
JUARSF L C, =15 IEE o ¢, =0.067
B p C, =1 hik% e C =15
VR E Cp=1 N o, C, =1
PE o C, =0.067 THFAEL C, =1
RiJj o G =1 FNiRs 0 C,=1

AR SO RIS BT AR A ]S 120 em x 120 em x 120 cm, AFARIEF A 110 em. AE#TE R ~F
133 cm % 20 cm; $4EHRETT 2.6 cm x 3.3 em, P EARRCKRBERERIBE AL, BARAT B Ak 1 R 2 fr

DOI: 10.12677/hjce.2025.144070 653 TARTH


https://doi.org/10.12677/hjce.2025.144070

HKICBE A

MNo LAMEREFEARALBEFE N 200~350~500 mm it T 3 4= AARLALS .

PR3 AL

P ¢ oo

R I35

e (R
0 HEAE
o ffsit

i

o

=

o
Lo

—— B AP

S i

»
»

Figure 1. Side view of model box
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Figure 2. Top view of model box
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Figure 4. Experimental loading waveform
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Figure 6. Structural displacement changes under different working conditions at a peak dynamic load of 15 kPa
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conditions

E9. FARIRATHEATEEL N

DOI: 10.12677/hjce.2025.144070 659

AR


https://doi.org/10.12677/hjce.2025.144070

HRICH 4%

] 10 Afar#k 15 kPa B[R THL T HE S AR, SR & R, &SR eI 40
em &b, T —MEFTRSZ I ROKZSHEN 41 2kN-em, T “HEFT &2 (i KN 46.1 kKN-cm, T4 =#HF
P2 (B R HN 53.1 kN-em; T 5 KBE S AR T T —3 K T 11.9%, THL=BEA TR K
ME B A AT T KT 15.2%. 1] DR RS BE R AT B 25RO, W BT AR 2 R s 38K

BHE/ (kNem)
0 10 20 30 40 50 60 70
O . I I | | I | | I I . 1 L 1
3
20 P
40
=]
o
~
S
& 607
B
E Y + I%—‘
100 4 .
A TH=

Figure 10. Changes in bending moment of pile body under different working conditions
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Figure 12. When the peak dynamic load is 15 kPa, the load sensing of the re-
taining plate is converted into soil pressure
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Figure 13. Lateral soil pressure of gravity retaining wall at peak dynamic load of 15 kPa
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Figure 14. Load sharing ratio of soil pressure under different working conditions
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