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Abstract

Tunnel excavation will inevitably affect the ground surface settlement, thus affecting the safety of
surrounding buildings. The two-dimensional model of double horseshoe tunnel excavation is es-
tablished by using the finite element software COMSOL, and its plastic strain area and surface set-
tlement are simulated by finite element method. After analysis, the stress distribution diagram,
equivalent plastic strain diagram and surface settlement curve before and after soil excavation
and at different tunnel distances are given. Through finite element simulation, we can intuitively
see the state of soil before and after excavation, which provides a reference for real tunnel excava-
tion.

SERER

XESIH: BRis, W, 2R DR E A R o] AR, 2022, 11(7): 857-863.
DOI: 10.12677/hjce.2022.117093


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.117093
https://doi.org/10.12677/hjce.2022.117093
http://www.hanspub.org

Wit 2

Keywords
Double Tunnel, Finite Element, U-Shaped, COMSOL

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WE LTSGR, At i H a2 8, ANTBORBIE RAZE AR SR, il 2 BN = ik
IR e A A e, FEIE TRR Ryl e v rp (K S B iR 2y, B ANTT48 D5 T (i 7217

BEIE R TF 42 AN ] B G ) 2 D H AR R RS, AERRIE T2 R vh SR H AR R Pz, T 51k 4 i
HIALTE, A HARBIN S oA, I BOETE A [ 2R DX AR A LA K B e Bl R AT (2] 8 X Sy i T
WETE TRt o R rh, PR R BT R AT T ST FA ELIR AR (1, 00 TR A it 3 R v el 2 v 3 3 X
LRPRSTREIE o BEIE TTH2 T 5 ERR B 52 AR R IR AN XIS, R D RS T 42 1 R e S 9 A5 B3
WE PR SCHE(3].

EAESROK & [ A 23 AME R T2 BB 75 T, AT KRBT T AR . Rfk(4] 5@ A BRoT AR Y
KT ST IR I R UOT 2, A B AEATE, DURERIKITZ )5, BEIR 32 218 78K 2 FoH 7
A, EESCIEA KR, SR T N B B, KK R T RS IROI BE A SCEE R . G A PR T HEAT
BETRHESR IS AT, i 3 N5, NI AT RECON AT, AU RS TR AT RAR ) A XAk
PRSI Sy, FCE AL Ry, R 1 N AR BB R Tk v R T 53 A e A A BN ) BAE
RN, B A B IE -

A A FRTCH AT COMSOL XUy SRR A2, FF A vk 5 B 73 AR 22 4= 28 1k
D LSRR, 9sEhrBE M2 Mt 7 2%,

2. BIRTIER
2.1. {RBEST

FESERR AR, BEIE 4202 20 WA T I, A SCR A IR JTE A COMSOL 52 73 1 A2 347 BL40L 43 #r
Mo BEARESE -, THE TRBIEZI LR N PR . REES I s, TR 7 ek
BRSO SIBIEAT e X TR E G GRS — AN F T B R SO o ) e 3 P A RS 28 o P 3% A SR AR
KA LI ERIE DL O TN SE S, 5P R e, A Il i I S A S AT DA e
VMG JIIME, 28 — 2P Drucker-Prager (Drucker-Prager #57, [&i#% DP #7Y, ZAETUNT MC BT
Jeb Ml T R A T BB O B 8 T ARAR D0 S IR s, B TR B dm b A AT BE L, TR T
FORDIRATRL, Ban. L3, Aa . RS S5) e IERAY . 7E BT SR TR AR 7. RS
P B SR 45 RS 2 a0 L AR RPIRAS AT X EE 2451

ARPEEFFAZRERUR ) e, SR R B SRR T 5. 78 B S AR 2 B P AT SRR
i, TR 40m, TE 90 m, - ANREEIET AT O AR R 15 m, BE AR/ 35 m, B T NRE
TEIE 7 A O BE B AR T ok 15 m, BE ARG 55 m, IEA RS MIAKIS Y 10 m, PIREIER AR N
10 mo 25 —/NFEE 2 [ AR 2 0o E AR R 3 20 m, PR RS0 35 m, 25 AR 2 R AR T 0 R

DOI: 10.12677/hjce.2022.117093 858 T ARTHE


https://doi.org/10.12677/hjce.2022.117093
http://creativecommons.org/licenses/by/4.0/

Wit 2

PR R0 20 m, BEAARAC S 55 m, PERTEEIR RN 5 me SRR RN & 10 [, k%S 505
WK AR 12e6 Pa, JAFALLY 0.495, B[y 2000 kg/m®, P14 130 kPa, P9 N 307, +
PRI R E A ELR, SRR AL B R SOR, BRIETTZ S AL A i 55508 B thid
FH6]. AR 1 FR.

m i ; ; ; ; ; ; ; S
507
451
401
357
307
251

" LN
157
107

-107
_m
0 10 20 30 40 50 60 70 80 90

Figure 1. Establishment of double horseshoe tunnel excavation model
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Figure 2. Mesh generation of double horseshoe tunnel
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Figure 3. Stress distribution diagram of soil before excavation
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Figure 4. Stress distribution diagram of soil after excavation
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Figure 5. Stress distribution diagram when tunnel spacing is too small
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Figure 6. Equivalent plastic strain diagram after excavation at normal

spacing
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Figure 7. Equivalent plastic strain diagram after excavation when the
spacing is too small
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Figure 8. Surface settlement curve after excavation at normal spacing
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Figure 9. Surface settlement curve after excavation when the spacing is too
small
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