Hans Journal of Civil Engineering /AR T72, 2025, 14(1), 185-195 Hans X
Published Online January 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.141022

SERMERETTERARSTTSLE

FEF
EUHTRE/A 2 5NEH2N, = BY

Wk . 20244F12H24H; FHEM: 20254F1H15H; KA H: 20254F1H26H

R

ARG RARIER T E LR RE, LREAEBSRKENAETE, ERIAEREREANES
KX BRI, SREETT KRGS RCEYM. b, FIAKKMEIETREFREIER
FEEB . ANGEFEMEREE TR, o0 TawBRNEEFERR, N ORENREE
EIRERERTHEN, RN THNMAGREERIEETR, DR TERMESE.

X 5in
BEE, AW, PHR, JCEREH

Analysis and Disposal of Karst Collapse in
Complex Geological Environments

Juntao Li

Faculty of Public Security and Emergency Management, Kunming University of Science and Technology,
Kunming Yunnan

Received: Dec. 24", 2024; accepted: Jan. 15%, 2025; published: Jan. 26", 2025

Abstract

During tunnel construction, karst collapse is a common geological hazard, especially in the south-
western region with developed karst landforms. The interaction of natural factors and human ac-
tivities has a huge impact on tunnel excavation and the surrounding environment. Therefore, it is
necessary to study the mechanism of karst collapse in complex geological environments. This arti-
cle combines a construction case of a subway tunnel to analyze various triggering factors that cause
karst collapse, and analyzes and deals with typical karst collapse problems that have already oc-
curred. Corresponding prevention and control measures and on-site disposal measures are pro-
posed.
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Figure 1. Tunnel mud inrush and collapse
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Figure 2. Tunnel karst cave mud inrush
and collapse
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Figure 3. Tunnel karst cave water inrush and
collapse
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Figure 4. Design drawing of lining structure
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Figure 5. Load distribution diagram of primary support
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Figure 6. Stress calculation model
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Figure 7. Vertical lining deformation diagram

7. EEAHERE

DOI: 10.12677/hjce.2025.141022 190 TARTHE


https://doi.org/10.12677/hjce.2025.141022

BEAM FORCE
AXIAL FORCE, kN

-9.70793e+002
8.6%

-1.04059¢+003
3.5%

- 1.11039¢+003

: 001.18019e+003
: 0-01 25000e+003

. 0
-1.31980e+003
3.5%
-1.38960e+003
3.8%
-1.45940e+003
6.3%
-1.52920e+003
23.5%
-1.59900e+003
6.3%
-1.66880e+003
5.3%
-1.73860e+003
31.1%
-1.80840e+003

Figure 8. Lining axial force diagram
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Figure 9. Lining shear force diagram
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Figure 10. Lining bending moment diagram
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Figure 11. Shotcrete and anchor bolt sealing of col-
lapsed soil mass
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Figure 12. Reinforcement of collapsed area with
transverse supports

12, HHRXEIEENE

. B BRI XL RAE AN R B FE IR A T VA . BRI B A A X, RS Y
i eI E R, RH =AM TS, B O . TR, A THURITZ
NE, LGSR R A MR R RE T, HFR TR AN S, WRATE S ML,
2 A R M e A X

HPEEIHS B A E X, T BREAEPHRIE R, IR ARBIERE AT 5 cm, M
BEATHEOC S e, ARIEIESE R, U EHAA SR . N, SR TS ERYISORE L, SRR
RS R8I — 80 MBRIY AN B2 RE LT . WIS, RO I H AT s, DAORAIE B A Ak
MResE . X+ AR MMEE, BAT VIR, JRAEBIR LR e e, IR BT RSt
FrEETR . BRI E BN BT, HEAEHE.

5. &ig

MR T SR MO R R R BT L AR SRR A PR A 2 E IR R R . DL S Bk B TE
TERGINEEA, AT T R Z I A E PR A B R AMNLEL, S T Ot PR AT B S
AN, JEHE TN SUCETT R, DRCA EHR RS B MR, iRt T2e5iE. BiE

DOI: 10.12677/hjce.2025.141022 194 TARTHE


https://doi.org/10.12677/hjce.2025.141022

SR

HIRPHER 10 Bk MIDAS/GTS NX A IRICE AT, BIEE R EIR, FEEAR IR 9RE % 2 /8. iy
JEMIZREE B8 FE ST A VS BRI FE AT H 4R 6t 1 A OB A S A B S

SE

(1]
(2]
(3]

BRA, TR, BFPF, & AEREESOK R E TR BANLEE R B[], J1554), 2017, 49(1): 22-30.

XA, (T, T R R I A A S KWL K B va W SR AL (D). 5 1%, 2006, 27(2): 228-232, 246.

P Fh. R R B A R I AR . T LB R SR R R [D]: [ A A8 ). PE % T TR,
2023.

SRR BRAR VAT %o ok 6 ) S e s e ) M A B R 0 L X B VA AN TR B R A FE [D]: [l 224718 30). 37/ IRk
2, 2014.

BT, BRI T X BEE [ -3 0 S e s T S T 78 [D]: [ 2A 08 3] 22 P8 1K 2, 2006.
TG, AR K LK R B AR I R B IR A s (R R (D], A B R H TR, 2020, 32(11): 55-60, 64.
MRS, XA, 5K, & VO XAV B KR E IR A8 AR E[T]. BREER 5 TR, 2021, 21(36):
15639-15645.

Rg, D, WA, IR A VML A BSR4 5 RSO E S BELT). AR A, 2013, 33(1): 29-33.
MAESE, ZERIF, EATHG. 448 i Hh X BEE MK T 7 2 52 [0]. B0 155 TR, 2008(7): 1469-1476.
RIGAE. AFIHTL R A B K E TN & R[], B0l TR, 2007(11): 48-55, 64.

BT . EVERERK R EZPH RG] P EEE, 2004, 23(3): 213-218.

Gutiérrez, F., Calaforra, J.M., Cardona, F., Orti, F., Duran, J.J. and Garay, P. (2007) Geological and Environmental
Implications of the Evaporite Karst in Spain. Environmental Geology, 53, 951-965.
https://doi.org/10.1007/s00254-007-0721-y

Li, L.P., et al. (2024) Analysis of Factors Influencing Tunnel Block Collapse in Blocky Rock Masses: Insights from
Large-Scale Model Experiments and DDA Simulations. Rock Mechanics and Rock Engineering, 57, 9847-9864.
https://doi.org/10.1007/s00603-024-04065-4

DOI: 10.12677/hjce.2025.141022 195 T AT


https://doi.org/10.12677/hjce.2025.141022
https://doi.org/10.1007/s00254-007-0721-y
https://doi.org/10.1007/s00603-024-04065-4

	复杂地层环境下岩溶坍塌分析与处置
	摘  要
	关键词
	Analysis and Disposal of Karst Collapse in Complex Geological Environments
	Abstract
	Keywords
	1. 绪论
	文献综述

	2. 工程概况
	3. 坍塌原因及机理分析
	3.1. 地质因素
	3.2. 水文因素
	3.3. 人文因素
	3.4. 隧道岩溶坍塌受力数值模拟分析
	采用大管棚超前支护的数值模拟受力分析


	4. 岩溶坍塌的处置方法
	4.1. 预防措施与监管
	4.1.1. 超前预报
	4.1.2. 施工监测
	4.1.3. 岩溶坍塌处置


	5. 结论
	参考文献

