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Abstract

This paper focuses on Xiangshan Tunnel, which is characterized by complex geological conditions.
Using three-dimensional finite element numerical simulation, the study systematically investigates
the effects of three common excavation methods—full-face method, bench-cut method, and CD
method—on the stress distribution of surrounding rock, the mechanical response of the support-
ing structure, and the stability of the surrounding rock. The results indicate that under different
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excavation methods, the principal stress distribution in the surrounding rock exhibits a symmet-
rical pattern, with the tunnel centerline as the axis of symmetry. The haunch and arch foot regions
are identified as key areas of stress concentration. The CD method proves particularly effective in
controlling stress at the vault and haunch, while the full-face method results in relatively lower
stress concentration at the arch foot. Analysis of the supporting structure reveals a strong stress
response in fault zones, with the full-face method showing the highest stress increase in these areas
(53.27% at the vault and 30.67% at the invert), whereas the CD method performs the best overall.
The findings of this study provide a theoretical basis and practical reference for the selection of
excavation methods, the design of support structures, and construction control in tunnels under
similar geological conditions.
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Table 1. Table of parameters of surrounding rock
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Table 2. Table of physical and mechanical parameters of faults
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Figure 1. Main stress cloud map of surrounding rock size
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Table 3. Maximum compressive stress table for surrounding rock (unit: MPa)
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Table 4. Major and minor principal stress of surrounding rock (unit: MPa)
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Table 5. Maximum compressive stress table for supporting structure (unit: MPa)
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Table 6. Major and minor principal stress of supporting structure (unit: MPa)
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Figure 2. Main stress cloud map of support structure size

E 2. PERRNERNTE

it FRK 2 535, 3% 6 AIRIE:

(1) =MAFERII L7, SERHAA I 7RIS, H HReWm kT CD KT8
W, AER TS, RIZ0nt Ak SR BN [E 4 e o

(2) AT W A HE T B BT 5, AT R AT SZ 1R 35 s AL 9 B2 B R, I BBLR BT 2 (R )
BIRTHET. I HR A A W T2 it 1 S g 386 DR MR R e o, 130 B 3576 i 25 Ak ) >R P 4 T v e T e
RAH], MR G KA RE, abnkixz, CD Lk .

4. &5t

AW FHTAH L BETE TRES 01, SR FLAC 3D #HA78UE 7347, il R0t th Wik, ek & CD
R TR 5 N ) 530302 17 I 2 5, #8oR 1 AR Lo Bl s Aa e VRS2 m b, = 22ah
bﬁ[ﬂsz

(1) AEFFZ T3 N EE F R/ A3 EXFE, BUES HEI B ) 88 iR SGRE AL, it Hh B i
HURSEE

(2) CD EAEFS 4L TH 5 Bh I o B ) J7 T ROCR e, (R RIAL R ) B S35, 35 SR EBCE S5 48 o ]
Tt o

(3) LRE A 53 RN, R SRR (LR IE 5T Sk TR Se Ik CD 2, JR4E & G
Wt AR, T N B 5 W7 2 X ) S i

EHEWmHE

b E k% i R A A TR A B RHIFIR H (2024141, 2024140), Hek+/5 R&ERA R A 7RG R0 H
(K2023-6B).

SE MK

T2, FE/NE, BUET. W ARy Py BRI il B As e YA [J]. 9342, 2018, 33(S1): 164-168.
224 BATRE. PEIE T E K B2 A R e R AR A T A )], A% LFE, 2017, 42(4): 108-113.
SEOF, RERERE. BRERBRIE B H A SRR S HOC A NT]. B RE TRESHER, 2014, 12(2): 46-50.

Ve, OB, FE. BT IR ZE ik B B e B B B A T2 BUE T[], A B RSB R (B H AR AR,
2011, 7(4):196-201.

[5] Gk&GaR, KCEM. BRIG A BEELE SN ) 54 T AR T AR FE[J]. A AR AR, 2000(6): 696-700.
[6] SREM. BIGEIE BEEAR T R H AR I]. B, 2011, 31(1):1-17.

1

]
]
]
]

DOI: 10.12677/hjce.2026.152047 271 T AT


https://doi.org/10.12677/hjce.2026.152047

1 FBRM. RIRIE A A R PR L HOR[T]. BHERTT R, 2022, 49(24): 49-51.
[8] JHEA. AREREEEGS A i T ERERITI]. PARREE AR, 2007(4): 67-72.

1 AR/NBA, SUBA. D2 S B BE T e R 0 T 5 M ) B RSO, AR R SRR 22 B8 244, 2007(4): 17-19.

1 ZdeM, EFESR. ORI e BETE it T W I 2 b 5 R F (0] PRAR R 22 24 (B AR R 1R), 2019, 38(3): 12-18.

[11] Sagong, M., Park, D., Yoo, J. and Lee, J.S. (2011) Experimental and Numerical Analyses of an Opening in a Jointed
Rock Mass under Biaxial Compression. International Journal of Rock Mechanics and Mining Sciences, 48, 1055-1067.

https://doi.org/10.1016/1.ijrmms.2011.09.001

DOI: 10.12677/hjce.2026.152047 272 T AT


https://doi.org/10.12677/hjce.2026.152047
https://doi.org/10.1016/j.ijrmms.2011.09.001

	不同开挖工法对相山隧道围岩稳定性影响研究
	摘  要
	关键词
	Study on the Influence of Different Excavation Methods on the Stability of Surrounding Rock in Xiangshan Tunnel
	Abstract
	Keywords
	1. 引言
	2. 模型建立
	3. 数值模拟结果分析
	3.1. 模型工况
	3.2. 围岩应力场分析
	3.3. 支护应力分析

	4. 结论
	基金项目
	参考文献

