455 o5 4 W E T B 5 T B & 3 Vol. 45 No. 4
2025 4 8 A EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Aug. 2025

SXEHE.1000-1301(2025)04-0116-10 DOI:10.13197/j.ceed.2025.0412

N g 3 8y £ B 2 R 1 e B R i B B 3T

x| B B AR U AR A

(1. WmRH R EAR TR, BRI 411201 ; 2. thigksf HiERBlE 505 B0 Wi Kb 410012)

& RS EHUR B M XN + B ELAN TR A Sk, R T R B SR R - B SR Y
PRSI AR, 72X oA 2 SRR IR R AT 5 Bl 7 A 1) LA b, BRI X A I b
LR HLEE , BT R 0 2K - B S A M R AT B I RN 3k £ 0.25 ¢ J5 T BT
S WEREANUTRE RIS M A 4 2 £ TR , v A 3R B A H R RO PR RE 1, 4t
TR AT BN T A R B 0.35 & J A B Ik AR R B T 24k R ER LR R R AP e
P M RR AT 2 N A - B A ZE 0 B B LA AR [ A R B0y i R AR o
A 55 % e v 11 o T S e 1 R, 5% 28K 190 0 0 o S8 0 R A R MR /N A R e 2k T
SR SR ) 4 AR RS R LR R (LI A B A 25 S AN s 2 AR TR B4 B = R 1 35 7 I v
-y Gl W 2 v N 151 P N O N e e S T B 8 W 2 S B [ ) W S b
TN 5 52 6 L L AR S0, LR A 2T 00 7 A e 865 3 %) Bk A T 28 T 2 O 79 A A ity K 52 88 X
B ; AT e 42 5 B R AR PR BE A A R At . B TRE R I A BE AR RE/NTF 0.65H , I8 A J

R
SERIA L A A % 30 £ B 5 SR BT WA R
FE 4 2ES:U416.1"4 SCRRARARAD A

Experimental study on the effect of reinforcement on the seismic
performance of silt subgrade
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Abstract: In order to investigate the effectiveness of treatment measures for silt subgrade in high seismic
fortification areas, vibration table model tests were conducted on pure silt subgrade and reinforced silt subgrade.
Based on a comparative analysis of the failure characteristics and dynamic response laws of the two models, the
influence mechanism of reinforcement on the seismic performance of silt subgrade was explored. The experiment
shows that after the peak acceleration of seismic load reaches 0.25 g, the experimental pure silt subgrade gradually
experiences cracking, fragmentation, and sinking failure. After adding four layers of geogrids on the slope side of
the subgrade, the seismic resistance of the silt subgrade can be effectively improved. When the peak acceleration of
the seismic load is loaded to 0.35 g, although cracks also appear on the reinforced silt subgrade, the subgrade can
still maintain good integrity. Under seismic loads, reinforced silt subgrade and pure silt subgrade have basically the
same acceleration and dynamic soil pressure response rules. The acceleration amplification factor increases
nonlinearly with the increase of subgrade height, and decreases with the increase of seismic load. Under the same
load, the amplification factor on the slope side of the subgrade is larger than that on the centerline side, but the

difference between reinforced silt subgrade is smaller. The dynamic soil pressure of both models shows a pattern of
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“larger on both sides and smaller in the middle” in the height direction of the subgrade. In the direction of the
subgrade cross-section, the dynamic soil pressure on the centerline side of the subgrade is greater than that on the
slope side. Due to the influence of subgrade structure, the potential fracture surface of reinforced silt subgrade
under seismic loads will form at the end of the reinforced body and within the low pressure compaction zone.
Reinforcement is an effective measure to improve the seismic performance of silt subgrades. In practical engineering
applications, the length of the reinforcement should not be less than 0.65H, and there should also be sufficient
anchoring length.

Key words: silt subgrade; reinforcement; shaking table test; dynamic response characteristics; potential fracture
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Yy (REY S S 20 LEDES L/BE i R FR LR %L
JURT RS G 25 WA @ C, 1
FE L p C, 1 PSR- y/y Cyp=1 1
MIET) REK Cy 1 A ] ¢ C,=C;\* e 11.18
AR o C, 1 iR f C,=C; e 0.089
JoE I i Cy 1 FHLIELE A =1 1
BRI c C.=C,C, 25
R2ERIWIE S FHER 510
Table 2 Physical and mechanical indexes of filler (HE g0k
» " 701
U PIES E2s ggﬂ 6ol
BT py o/ (&/cm®) 1.74 H 4518:
BEE AR w,, /% 12 € ol
' B
IR L % 10.1 ) fg:
FES o/kPa 48 T NS
N 0100 10 1 0.1  0.01 0.001
MEESESR o/ (°) 17.7 Ji4% mm
W /%
PR 7 3 EROERHS
IR wp/ % 21

Fig.3 Grading curve of filler
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Table 3  Tensile strength of reinforcement kN/m
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Fig.4 Photos of reinforcement for test
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Table 5 Loading plan for the experiment
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Fig.6  Acceleration time history curves of input seismic load(PGA=0.025 g)
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Fig.7 Development and distribution of cracks in the model of pure silt subgrade
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Fig.8 Crack distribution of reinforced silt subgrade model
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Fig.9 Distribution curves of horizontal acceleration amplification factor in pure silt subgrade
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Fig. 10  Distribution curves of horizontal acceleration amplification factors inside reinforced silt subgrade
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Fig. 12 Peak distribution and development curves of dynamic soil pressure on pure silt subgrade
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Fig. 13 Distribution and development law of peak dynamic earth pressure in reinforced silt subgrade
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Fig. 14 Speculation of development process of sliding surface of subgrade slope
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