20254 11 HF
F5ak FH2M

il T A (R S0)
CONSTRUCTION TECHNOLOGY 27

DOI: 10. 7672/sgjs2025220027

A& T FLAC3D %9 138 FF42 57 T F R 38 69 % v@
R AL T AR,

I

(THAFEENFHFEPT, AT TR 315211)

[FZ] DA b0 R TE SO ST 2 TR F SR 4, M FLAC3D A BROTH PR A2 730 3 28 BE il — i il

R R AR FACAKG RS AT 7322 THAZT B WRFE M T IABOTIZ X T R B SR T0 Ze A7 B 2 A i

VAR AR A TR OLAEAS TN ) LR 4 R BAFTT 520 WEFE4E SRR W] 56 4~ 8 B2 BB R T R4

MR T8 AR AL AEIE R B2 4 R RO AE SRV A R BB A5 1 i R G B TS A i 555 B S
LERXTLE, S AE RS BUEAN S ARG, BRI B IE 454 2 e e VR AR B/

[ RERIA] BEIE ; 0 Hh i WAL HAE s BB RN

[HRESES] U451 [ XHEFRIREG] A [ XEHES] 2097-0897(2025)22-0027-06

Research on Influence and Stability of Slope Excavation on
Underpass Tunnels Based on FLAC3D

WANG Weiyang
(Rock Mechanics Institute, Ningbo University ,Ningbo, Zhejiang 315211, China)

Abstract; Taking the slope excavation project of the Huangtuling tunnel converted to subgrade as the
research object, a three-dimensional model of the slope underpassing the tunnel was established using the
FLAC3D finite element software. The strain-softening constitutive model was adopted to perform step-by-
step excavation calculations for the slope. The influence of the slope excavation on the displacement,
principal stress, and safety factor of various parts of the underpassing tunnel structure including the vault,
left and right spandrels, left and right sidewalls, and the bottom slab was studied and analyzed. The
research results indicate that the deformation, stress levels, and safety factors of various tunnel sections,
calculated from the numerical models for the excavation of slopes from the fourth to the eighth level, are
all within the permissible limits. Comparing the deformation trend of the tunnel vault obtained from
simulation with the field monitoring results shows that the measured results are close to the simulation
results. The excavation of the upper slope has a relatively minor impact on the safety and stability of the

tunnel structure.
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Fig.2 3D model of slope excavation
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Table 1 Physical and mechanical parameters of model

TR FAPERIRE/GPa JHAALL B J1/kPa NEEIE S/ (°)

MR+ 6.0 0.25 30 13.5

wa+ 9.0 0.35 20 25.0

o AR A 50.0 0.15 200 45.0
W& 3 4 1) 28.0 0. 20 — —
ks 25.5 0. 20 — —

R2 EANTERLSH

Table 2 Parameters of rock strain softening

aled BB+ A+ HA I

YL ARy, WEEE BRI, NEEE FRI PR

MAE  kPa  f1/(°) kPa  ff/(°) kPa  ff/(°)
0 30 13.5 20 25 200 45
0.05 270 12.5 18 23 180 44
0.10 20 11.0 12 19 100 40
.00 20 11.0 12 19 100 40
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Fig.3 Cloud map of landslide excavation

displacement (unit:m)
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Fig.7 Comparison of measured and simulated

displacement values at the tunnel crown
P& T 4L TOU A3 7% A2 400 235 2R 5 S 45 2R A8 A
FEARWI , SIS R0 R T RS R, X 2 i T4k
(ERERMB S 42y BRAR T, SR 25 S T Ak 544%

FHh T K A %F 52 B TR A R L, R KR 22 <
0. 002mm , PR 2ZE 45 AL AT PG [, 38 2k %) L At T
BUEA AL 5 SCI AR I & Sk T A (A AL Y A
P BUEAUTT R T — 2 i e F 45 TR e PRt
HIRARTE
3.5 MO R R
55 4~ 8 PN I IZAIUSS R 5 LM R &,
TE FLAC3D "o ii 3 N 2 R T BRI F42 2 B T4
BB B A ), FFH5 58 W AR R A7 B8 R AiF 2 [l an 1]
8 /N, H T I FZE IR BEFR , i e R A 1 BT 42
g B KARIE LRSS 1 ~ 3 Rl S Ak | 5k
NiFEN 0. 26mm,, FIEIAVE X B BAESS 1 ~3 il
Ik B3 TR A AL 3R] BB T A SR H A AT
R EERUIN, SCAP RN FF 42 5 0 R 1 A Al T A
For, AR EUT AW W R, S T R TR
SRR AR K i T RAE Y- & K T
AR WLINATE B2 TR J2 ABUAREFL , i xt 320 3¢ 28 I8 1)
W FEAEAE B Y — G52 33 AT Al e TR R
FZEME T3 W BET T AP, 0 DR R R % 552 7 i FR Y
7
12550 of o4
1.750 OE-04
11.250 0E-04

7.500 OE-05
2.500 0E-05

B8 MEAZEREMBAE(HA(:m)
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displacement (unit:m)
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