Fa41E F2M
2025 & 2 A

= L= I B ¥

¥
Chinese Journal of Geotechnical Engineering
DOI: 10.11779/CJGE20231008

Vol.47 No.2

Feb. 2025

VIRERE{ER T 2 @ARY L2 iR S RT o ih

E o, FRMEY, § O£

7

, RARH S, MpfbEE
(1. WIT TR AR TARE 2B, WiTT A 310014; 2. WL TH R TAAGIRAR, WL Bl 310005: 3. FBKSE AR T2 6,
WAL B 430072 4. WHLRZERES TSR, @i U 310058)
. RS AR AT A RO, SR ABURIAE T PRCP B 710 LAEAHK B 80 N AR,
W& A D EMRIR 3R S I TEAR R RES SECT PERA I R AT T X, W90 T BIaa #R B AN grR & X ib £
BT RE M . LSS BN, ARSI T, SR 4 2 I

%
g
HAMEV N HHMBE IR KT 0. FHRIWIAIRSFR 56T, S ARid - AEPE PN AR o AR 8 A B RD K,
KA SUIRR L BEUCHIL RIAREEY. ik
hESHES: TU4

HIB AL AR B SN
/"
HPUBACRE I ARNATK . BEAh, BEER BTN 8GN, SRR BT K, it shas L th b K

=R

WERFRIRES: A

[S==N

pk2018@zjut.edu.cno

ABARAETE BB A ulRERBUN I S Y, E A7 BOZMR N 2 45 1024 HARROR fR A28 RS20, Bif
b s PRI

NEHS: 1000-4548(2025)02-0417-11
fEERE: W% W1990— ), B, BIHEEE, FENFRTMOEE. L)% % )75 TAE . E-mail:

Cyclic liquefaction behavior of silty sand considering initial static shear effect:
a DEM investigation
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Abstract: To gain more insights into the microscopic mechanism of the liquefaction behavior, the particle flow program PFC3P

is used to simulate the liquefaction process of silty sands under undrained cyclic loading. The effects of the initial static shear
stress and fines content on the cyclic liquefaction behavior of sand are investigated. The simulation responses of silty sand
containing a small amount of fines are compared with those of clean sand under the same initial state parameters. The simulated
results show that regardless of the fines content, different initial static shear stress conditions can result in two liquefaction
failure patterns: cyclic mobility and residual deformation accumulation. Generally, the samples exhibit cyclic mobility

accompanied by a decrease in the coordination number. The coordination number of samples under residual deformation
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accumulation changes slightly, while the fabric norm F is always greater than zero as the cyclic shearing proceeds. Under the
identical initial state and stress conditions, the coordination number variation of fine-grained sand during cyclic loading is larger

than that of clean sand, and its liquefaction resistance is also larger. Furthermore, a higher initial static shear level leads to a
larger change in the coordination number and also an increase in the cyclic liquefaction resistance.
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Table 1 Parameters for numerical simulation
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Table 2 Limit void ratios and critical void ratios of samples

ﬁ/% €max €min €c Di/%
0 0.872 0.557 0.744 48.6
5 0.826 0.479 0.700 43.5
10 0.734 0.373 0.610 41.3
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Table 3 Schemes of undrained cyclic triaxial simulation
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0 250 0 025 12 19 31 SR

50 250 0.05 0.25 13 26 41 SR
100 250 0.1 0.25 10 30 53 SR
=50 250 -0.05 0.25 8 21 29 SR
-100 250 -0.1 0.25 6 16 17 SR
0 350 0 0.35 2 5 2 SR
50 300 0.05 0.3 4 14 15 SR
175 175 0.175  0.175 35 93 201 IR

200 150 0.2 0.15 57 172 — NR
=50 300 -0.05 0.3 3 9 10 SR
=175 175 -0.175 0.175 13 — 42 IR
-200 150 -0.2 0.15 20 — 84 NR
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Fig. 17 Evolution of fabric norm of clean sand under different

loading modes and same gmax
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