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Abstract

In the engineering fact that tunnel excavation will cause a certain degree of deterioration of rock
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mass parameters in the damaged zone of surrounding rock, based on a large-scale municipal trans-
portation project, a corresponding numerical test model is established., a numerical model of the
diversion tunnel under the condition of TBM (Tunnel Boring Machine) continuous excavation is es-
tablished. By analyzing the dynamic adjustment process of tunnel surrounding rock parameters
during TBM continuous excavation, the dynamic deterioration law of surrounding rock parameters
in deep-buried soft rock tunnels is studied. It is considered that when TBM is used for continuous
excavation of deep-buried soft rock tunnels, the deterioration of surrounding rock parameters in
the damaged zone is a continuous process, which is specifically manifested in that during the exca-
vation process, the friction angle of the surrounding rock gradually increases from the initial value
@o to @e, and the cohesion gradually decreases from the initial value co to ce; with the completion of
the support structure, the friction angle of the surrounding rock shows a decreasing trend com-
pared with that in the excavation process, finally attenuating from ¢. to ¢4, while the cohesion starts
to increase compared with that in the excavation process, eventually evolving from ce to ca.
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Figure 1. Schematic diagram of monitoring cross-section positions
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Figure 2. Analysis model
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Table 1. Calculation parameter selection
= 1. HESHER
PR y (KN/m?) E (GPa) U co (MPa) 90 ()
H& 26.9 2.2 0.27 1.15 39.6
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Figure 4. Contour map of ¢ values at monitoring sections during excavation
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Figure 5. Contour map of ¢ values at monitoring sections after stabilization
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Figure 6. Contour map of ¢ values at monitoring sections during excavation
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Figure 7. Contour map of ¢ values at monitoring sections after stabilization

E 7. RERENE c FELE

RIRRIPRE TN, AR R T =R R PEPIRE, 6 S IR R R A IE R . T2
A TAERE W2, BT — DN 0 B B, AR 88 A RS N =4E R TR
AR YN PIRAS o TR BERVL B A e e R AR N B A, BARRIUNARIAIN F7 o, /N TR 18217 0
WER o MRy, T BT BEE ) BRASE R ORI A R S A A A AR T, 52 S 2 0 T 2
ST, R ZPAT TR BT [ AT O SE F D, IR B AR R BT PR R T e RIS, 4544
T 7 2 RS I SO Sz S A R S Sy B A, SRS D AL B A2, X — T REREE 2 kAT, ££
FlE A BRI S0 RREAEIA B A IA BB i o X — I REAE R K s A A ROEE % 0 i[RI BRI T
Mla e Bt M ERIUONEAER A 0o BKE g, THR SN col/NE ceo

BEIESCI e, SO St I A OIS i, HOKEPE W RN ) 6, ATTHE— 20 2022
Bl N AL B AR . AESCHP UM RITR , BELE A AR ) 20 A3 2 T S22 3K T R 45 Ky i 2 F 0K
G TR B A& KT R 55 (R 2 R T W 2 £ SC3P T 0 5 R BT ISR PR D R e AR IR sk X3
REAE PR LA 9 3BT BB BRI R, 28 vy 1 BBl i e Bk . MIRER A e B g, JL P RS A
RARAEIER], R R AR R R R, B, SRSCPUIRESMLL, S a BEA e )
FUEFURE T W AR, B 0N B A B g TN o TIRFR TN e 3K cao AR, BT
SCAP SR AEAE, BE A BRI TR 2 3 1A R, IS SR A AT e AN W R (02 IR R Y 14 5 S
e et — BN R AR, B R A T B MR R PR AT R B30 45 ) (A 2 1

5. &t

BEFHAE RO, WU IR BE A SR . B ESSR IR

() BEAESHHR - MESSSER. EiZ50KBES, BIETZEME, Ba s ks HaitX
YO DY ITHZ EAZHT 0.5 £

(2) ZME L, BEIETTZ)E, B SR B AN, A AR A o B JRIZHTRN, (R B RRIEEE —
FEH AR R BUIME, 2R FBEIE KB N B . TRR T ¢ WTETREEMHL R R ME, JFbE%E
551 BE BB S AN TZE W K, SR E EAEH R 1

(3) BB e pJa, SR B AT 57 2 8 B 453 0 DX P9 BR300 1T 0 20 5K O IO B R S0 R I
PG, XA LA SE R K [ I AE 5@ RERE L AR 7RSO A BB D R A . BRI, RS SO

DOI: 10.12677/hjce.2026.152034 153 T AT


https://doi.org/10.12677/hjce.2026.152034

SRR, IREECA X AR N R o MTEORSCY RS T I — E R M FEAK, TRZR T ¢ MR
B —ERE NGRS

SE

(1]

(2]
(3]
(4]

(8]
(9]

[10]

FAZ, BB, T, 2 540 N RIS RLLERHERER BE A ST, A4 128 S TR AR, 2000,
28(6): 1116-1127.

FALT, KR, AN, . BRERIEMER A SN I N AR R I T]. R 224k, 2020, 45(12): 4307-4051.

s, ERA, Tk, . 2 RERIEE S50 SRR = B A SR T[], B LR RER, 2024, 46(1):101-109.
TR, BALE, T TE, & RS YRR SRR A FA R T I]. R EAT R S 2R, 2018, 47(4):
760-767.

PEHI, 2Rk, R E FE SRS R S HEREF AT, A TR, 2025, 39(2): 216-224.
X, X B5, MR, % FESX G E A 1S40 4t R ENLE 5 ST R )], A L TR,
2025, 47(11): 2305-2315.

JAKA, B&uf, ZRZER, S5 ZURAR I Y E TP Sl XY B A R 1S R SRR R )], A A 1S LR
R, 2004(7): 1078-1081.

WA, VR, B0, & RSN E R AR S S O )], A1, 2012, 33(4): 1123-1128.
ZENChE, AL, WK, S T RUR-EECUEN A A U T N AR AL J1 AT N A, AR S TR,
2011, 30(7): 1460-1466.

TR, ERE, WREPK. 8RN )T s SR BE AR F)). A0 %5 TSR, 2008(1): 144-
152.

DOI: 10.12677/hjce.2026.152034 154 T AT


https://doi.org/10.12677/hjce.2026.152034

	深埋隧洞TBM施工围岩参数劣化特性及演化机理研究
	摘  要
	关键词
	Study on Deterioration Mechanism of Surrounding Rock Parameters in TBM Construction of Deep-Buried Tunnel
	Abstract
	Keywords
	1. 引言
	2. 研究方法
	3. 模型建立与参数选取
	4. 结果分析
	5. 结论
	参考文献

