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Abstract

With the increasing emphasis on the secondary development and utilization of existing lines in
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railway construction in recent years, the expansion and reconstruction projects of existing lines
have gradually increased. On the basis of the original subgrade retaining structure, the new retain-
ing structure for subgrade widening can meet the requirements of the reconstruction and expan-
sion of existing lines and make the best use of the original retaining structure of existing lines. At
present, there is still a lack of in-depth research on the form and supporting effect of composite
retaining structure under the influence of seismicload. Therefore, this paper studies the earth pres-
sure of gravity retaining wall and pile-plank composite retaining structure by changing the peak
acceleration and setting ten kinds of model tests of variable pile wall distance and variable pile
spacing. Some laws of earth pressure distribution and pile displacement before and after piles un-
der static state and seismic force with different acceleration peaks are obtained, which provides
reference for the seismic design of pile-plank composite retaining structure in the future.
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Figure 1. Seismic station schematic diagram
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AL FE AN R 30 6 1T DAR 58 L RE S5 M 16 3 J e e FLAE b RE 0/ R IR SR AL, i v] BASE
RGBS K. AR RSN S R~ 70 cm x 60 cm, KFE KA N + 120 mm, KFE
KON 19, RKIEHE N 0.1~60 hz.

2.2. SERHRENG

(1) AR, W SRS BT LR K R, i = Al A5 e
WEEE AR R )1, BAAS T 1

Table 1. Soil parameters

=1 TiEsH
BEUAN KTl (glem®) A& K I(%) P EEHEA () K% 11/kpa HJE/(KN-m)
#t 1.78 14.2 32.2 28.14 20

(2) KA HLBIE S A NIERRAE (1] 2), AZE RS9 60 cm x 60 cm x 60 cm, 5HIRE & i3 HE
I E

(3) A IRABEAYAES AR 3% B A WL AR BT R, A HLBFSHENE K 550 mm, A1 ) 66 mm x
100 mm; BYLIIERRA /55N 166 mm. 133 mm. 100 mm, #H )R ~F4224 25 mm x 33 mm.,

(4) AU AR LR IR B LIS, Ti%E 2cm, iK% Scm, £ 60cm, ks 16.6cm.

(5) W BEER BRI RE 50 mm 3B, BEB O BT TR SRR ARG G — X RAR B, SRS 11 2
Ay ( 3).

(6) MEMRIENESVRERER Sem M E 1 AN LR &, B BRI R R &, A B 23
OSSN YAE

Figure 2. Experimental model diagram
E 2. LRAREE

Figure 3. Pile strain gauge arrangement
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cm. HEEE R ) 6.66 cm x 10 cm; 24 ARAR K BEE A BEAR AL

R T 11 HEARBRE, b To 1 oS 5 Ta 2. T 3 T2 A 100 mm-66 mm-33
mm PEESEE AL B . 5L 4. L 5 K 166 mm-133 mm-100 mm bR FEAS (LR S, T 6 2T
10 FE T 1% O 20 b S I RS AT IR s 3, SRR AN A€ 2.

Table 2. Overall planning
2. B

ZH 5 FEBS PE (mm) HE 18] BE (mm) TR & (mm)
Tl 100 166 05¢
T2 66 166 05¢
T3 33 166 05¢9
T 4 100 133 05¢9
TH5 100 100 059
T 6 100 166 01g
TH7 100 166 02¢
T8 100 166 03¢
T 9 100 166 044
T 10 100 166 079

2.4. SEEEMEL

TR6K 28 R 48 3 ) Sl s )1 B i, BEAT ARG B S AR VRN, K7 R s N . R EG N
I 0.1g. 029, 0.3g. 0.49g. 059. 0.79, HiE LI REAN R INEG HEE .

3. LRI
3.1 MTMERIEESImE R4

20

BES LB/ on

'S
1S
1

50

60 T T T T T T
0 5 10 15 20 25 30

I 73 /kpa

Figure 5. The dynamic earth pressure in front of the middle pile
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Figure 6. The total earth pressure in front of middle pile
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A St 240 SR S A SR T2 ARG 1 250 3 3 1 55 1 3 i

B Bk LV R DA R I R 70 M 0.94 kpa 31 % 2.61 kpa, %2 0.1 g RA T+ K S0
% 106.38%~277.66%; TEMEEr 25 cm~35 cm Abz) -tk Tk Bl5 K, A& I B WA H 5 J1/E i R
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Figure 7. The dynamic earth pressure behind the middle pile
7. PHEEEEE S

@ MjEsIEES . B S A (A 7. & ) e LB ST BT 2 “S” B A,
BEJG I FEMBETIAL 2] 15 em AbZ218H9 K, 7E 15 cm~35 cm 2221898/, (B4 35 em 4 K 4 & gtk
R, THEREIE K.

DOI: 10.12677/hjce.2025.145142 1336 TARTH


https://doi.org/10.12677/hjce.2025.145142

RTF %

_H\

B BN R A M E 1 R B 3 M 1.70 kpa 18 % 16.06 kpa, % 0.1 g kA& TR S
IN% 175.29%~944.70%; {EATIR AL 1=K J)iE B EoR, M5 nid & (e Hh = 774 F R 1 1 /1 A 3.01 kpa
25 30.39 kpa, 0.1 g RZ T 30 /10 166.11%~1009.63%. #5350 IE 1 54 5 5h 5 F 34
—H, W BRI RE“S” IR0 B B s FEVEEHLE JJVE R R 1 71 A 2.70 kpa 35 % 26.06 kpa,
B0.1g W& T LB K 1IN 145.29%~965.18%; {EATEER AL 1= JyiE B F K, S s fE I (E Hh 7R 1
FI R E S0 4.41 kpa 6 % 32.89 kpa, %% 0.1 g IRAS N E30E 114010 126.32%~745.80%.
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Figure 8. The total earth pressure behind the middle pile
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3.2. HETALARAS LIS 4

AR HETRAI R4 5 0.16. 0.384. 0.736. 1.344. 2.752. 4.64 (Pifz mm), VLK 9. $4-HKETH
AR5 0,07, 0.18. 0.32. 0.61. 1.21. 2.12 (B4 mm).
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Figure 9. Top displacement of retaining wall under different vibration times of pile top load
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Figure 10. 0.7 g vibration damage schematic diagram
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RGBS P45 MBS ) (TB 10025-2019):  “HEAR K% THALAS M /N1 B BOK BE 1/100 HOR
KT 10em” K TREEEFINT, %50 S80t EETALRE 10 em B 24 TR .
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Figure 11. Dynamic earth pressure in front of pile under different working conditions
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Figure 12. Total earth pressure in front of middle pile in different working conditions
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b 35 A AR S AN [F R FE VAR AR RIS LR — 2, RO BRI 2B =M. T 1B
HREAE AT B K30 1 58 11.61 kPa e K 12 5 35.73 kpa, T 2 B HRAE AT if e K3 - 5 13.52
kPa. f K&tk 714 36.32 kPa, T.i 3 I A BEMERT S K5 1 708 14.60 kPa. f Ktk 7)k 37.82
kPa, i 4 i A AR AT B K 3h + K 71 10.68 kPa. # K H 1K /14 32.73 kPa, Tt 5 i AR AR A Al e K
B4 J12h 8.61 kPa. e K Lk i 27.73 kPa.

() b Esh R . B,

nls 13 FE 14, LSy AR S A RIE B NS s LR —8, M EBITTRE “S”
Ao T 1 B f5 B K20 1 71 23.03 kPan e KAkt K /57 35.04 kpa, .45t 2 A A 5 e K30
+JE 714 2353 kPa. f K K710 35.20 kPa, T 3 B rR A AR J5 B ksl + K /1A 24.89 kPa. i KA
+ 308 37.12kPa, T 4 B S B KBl R 7308 22.56 kPa. B Kt 7108 34.63 kPa, UL 5 B
rRERE S B KNt K /70 20.89 kPa. ek I #1o4 30.02 kPa.
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Figure 13. Dynamic earth pressure behind middle pile under different working conditions
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Figure 14. Total earth pressure behind middle pile in different working conditions
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Table 3. Comparison table of the maximum earth pressure before and after middle pile in different working conditions
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4% /1 (kpa) T T TH= T4y TH A
HERTS) 11.61 13.52 14.60 10.68 8.61
PERT & 35.73 36.32 37.82 32.73 27.73
M JE 3 23.03 23.53 24.89 22.56 20.89
M J 35.04 35.20 37.12 34.63 30.02
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