Modeling and Simulation 515K, 2025, 14(4), 967-976 Hans X
Published Online April 2025 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2025.144346

| = B E IR A R 77 Y S RUT R

woam
FilE TR SRR, L

E2

Wk . 20254F3 4270 S ER: 20254F4 200 KA H: 20254F429H

wm B

AN DFEABBEATEER, RKARBCHERNI %, REHRN T IR RS RRRE BN R A
FeE IR, BN T T R F RN @A . B PFCIDIRFEE L T REEIRARE, AT RER
EETHZMSARIIRRAIE R T RN A AR MR TRAHME. BTASRRY, BETEEREN 5 RE
BEZN, RHEERERBKESXE, MAETHARAE. ESRIRMERE, 81T HRERH
RL AR SR AR A TR 1M, AR T8 A ERIEEER T KRR SBIMSE. K55
NREE TR PRI KR EZERME T REKE, WERTERFEENSENME.

X7
HAEEAS, PSS, PFC3D, NJJ/EpER

Discrete Element Simulation of Tunnel
Creep Collapse in Surrounding Rock

Cheng Xu

School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai

Received: Mar. 27", 2025; accepted: Apr. 20", 2025; published: Apr. 29*", 2025

Abstract

Based on the engineering background of a highway tunnel, the influence of excavation disturbance
and creep effect on the stability of fractured surrounding rock is systematically discussed by using
discrete element numerical simulation method, and the spatio-temporal evolution law of collapse
disaster is revealed. The creep model of tunnel is established by PFC3D software, and the stress
distribution and deformation characteristics of tunnel surrounding rock under excavation disturb-
ance and long-term creep are simulated. The results show that the stress distribution of surround-
ing rock changes significantly after tunnel excavation, especially in the surrounding rock, the stress
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concentration is obvious. The stress corrosion model is used to simulate the mechanical response
of the material under the coupling action of long-term stress and corrosion environment, and effec-
tively capture the deformation and failure characteristics of the rock under long-term load. This
study provides scientific basis for tunnel engineering support design and long-term safe operation,
and has important reference value for practical engineering.
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Figure 1. Discrete element 3D model of tunnel local structure
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Figure 2. Simulation of contact creep of spherical particles
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Figure 3. Vector motion direction of tunnel inner wall particles
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Figure 4. Stress distribution at the beginning of tunnel excavation
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Figure 5. Particle contact force distribution after tunnel excavation
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Figure 6. The displacement of the tunnel under pressure changes in the direction of gravity stress
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Figure 7. Influence of interparticle friction and bond strength on tunnel creep
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