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Abstract

In order to investigate the lining cracking and deformation mechanism of the railway operation
tunnel in coal measure formation and track arch, taking the Moxiong tunnel in Huangzhixian, An-
shun City, Guizhou Province as an example, the deformation mechanism was comprehensively ana-
lyzed based on the geological survey, disease investigation, and deformation monitoring by meas-
uring robot, considering the special influence of coal measure formation and heavy load vibration
on the tunnel. The results show that: 1) The geological conditions of the tunnel are relatively com-
plex, and the tunnel passes through the Permian Longtan Formation (P21), which contains multiple
layers of coal and belongs to the high-gas formation. The surrounding rock belongs to the weakly
weathered soft rock with a relatively broken whole, and the overall stability of the rock is poor; 2)
The track mainly undergoes displacement in the vertical direction. A distinct uplifting phenomenon
is observed in the monitoring area ranging from K18+638 to K18+672. There is also a significant
leftward displacement tendency in the horizontal direction. As for the tunnel structure, within the
monitoring area from K18+638 to K18+672, there is a considerable displacement trend towards
both sides of the tunnel and a relatively weak settlement phenomenon in the vertical direction. 3)
The deformation of the tunnel is caused by surrounding rock lithology, ground stress, groundwater,
train load, etc. The combination of various stresses and loads will aggravate the damage to the tun-
nel structure and cause the deformation of the tunnel.
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Figure 1. Topographic map of Moxiong tunnel
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Figure 2. Disease diagram of local tunnel structure
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Figure 3. Composition of automatic monitoring system based on measuring robot
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Figure 5. Layout of monitoring points
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Figure 6. Vertical displacement trend diagram of track and tunnel structure
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Figure 7. Displacement trend diagram of vertical line (X direction) of track and tunnel structure
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Figure 8. Track and tunnel structure along the line (Y direction) displacement trend diagram
8. HBMBFELSMINLEE(Y FE)LHiEsE

IHTIE 8 AL, FESRATEIX K18+638~K18+672 H, HUIEAIFEIE 45 K ML B (Y J7 [7]) LA A ]
&, HETHOE AU BT SR 2 mm A AR, (BRI 1 W O R T, K R K
BT FERIE L, BLZAE 2 B 5 W BUB AT IR R LT S BUR, AR TREEPT 410 B R, HeH
SE PTAT I RIAENRER B (Y J7 1)) LA i@ ds, BEMRAL TR B kA
4. BREERHES

AR P o T ) R R 8 S AL M DN B RO, B SRR S A T R B A A k.
JiJys R OK S B4 AR R E G I [9], RN BL T JUANRFE :

1) BEMERRIE L T3 P BN X R, ARSI P, R T TR X, TR K,
HEEMAET, RRRM; izt X RN Z AR, B TR oK. BRI, HE5H 5 IR

DOI: 10.12677/hjce.2024.1312269 2463 AT


https://doi.org/10.12677/hjce.2024.1312269

T Je R A5 i, CEARI A ARV E RN S T R g5y, 38 B 45 4 A8 TR ABR[10]

2) BERIEHEHSRE At MO Ty R AR, T R S R R A (P2I), HMEE 2R, B A
W)z, & RTLHIE SN 0.28~0.61 MPa; B A K s Wha . Wa RIEEMR, B8 T84k
AR 55 AL BCA [11] [12] .

3) B&iE LA Z AN K, HIEEIKE, BCEZIIREW, 5 RAETIEN, SRS RE
B, HWPBTRS  BZEBA B SR MALBREE, XA A AKER N &5 KA, &
JSCI% A HE 0T B 70 45 X 3T 24 13] [14] -

4) IEE WIREIE 22 RPN s AT INE), P ZEIEAT 20 B I8 45 #7224 ShAS T 2B, I R 3k 2 i i
S RIS b, MBRE S A E G A ST I, X B A A s i R S 254 2 B 1)
Wk, SEEEEREE . FISEEE N PIRES K AER, SRR, IEPCEE SRS, HEH
F1EVERERIR B FRAG, SIRPCE WA BRI RE, AT 5 & ksiE i AR [15] [16].

5. 45

HAT, B REREA L& R 2, B REI 238 e B FIBE RAERT, Al
IR ISR R, . NS, B IR E R S U A B S s e p, W)
REILLUR S8

1) FEIEZ MR AN E A, HEEREARIRE . AXKE. oKE. BAKE. WA
JEZ, fE K18+476 % K18+866 [X[H], FHA /N IV. V %, TEREENE AR KA thBLA thag 2,
BEIE DL R 2 AR VEOKI, ARIREORE, MR B B, SRR AR e MR E

2) R IS IAE AT AT S, BIE R A B B PR AR, fF K18+648~K18+654 XA BH B TR T
IR, WA BRI FBEIE 7 AL R a3 B TE 4574 W2 7E K18+648~K18+659 Y lH P, A6 5 BH 11w % i
LR S P R LR > AR ik 5E LN ICTR NI S EE

3) FRIE S A AR LA A . bR . R K. B ZE e 3 S SR DR a3 R AR R I Hh X %
WK HBENES, a2 NaKE. A, . WaERBEES0E, EKIERTESRABKMER
o, R Z AN A B0, d e W A AT B R AR, OB RS, SIRECE AT AEECR
ORI, AT 5| R AR T

E&WE

o ] AR RR IR A7 23 ) KR T51(2023- % T-05) s R Jth LB BE S A 7E -C (AR it L 3th ot 17 25 ek
BRI T S B W) o

SE K

[11 3kFR, X4, [N, ABes, 5t 4. GNSS H ik I E AR TFER H[I]. B3 T, 2024(4): 165-170.

[2] Ranjan, R. and Vinothkumar, C. (2016) An Automated Surveillance System for Measurement and Control of Industrial
Parameters. Research Journal of Pharmacy and Technology, 9, 883-886.
https://doi.org/10.5958/0974-360x.2016.00168.2

[8] ZMEe. tkS AR R i 5 R A [I]. 8T M 5 7k, 2021(0): 310-313

[4] Z=0r, FEH. 2T BIM Fh e 2 T B LI REEHITF R S5 N AHARD]. TR, 2024, 52(6): 76-81
[5] ZEVE. IRESTAE AL N RS R[], Mol %, 2024, 40(3): 41-46.

[6] ME. HbJs Rk FHGE AR MEARD]. BT EAR S8 TR, 2019(24): 98-99.

[7] AT, x4, WS, skiE AL IEMBORLE k35T TRE I A i S (3], 397 B3, 2019(1): 196-200.

DOI: 10.12677/hjce.2024.1312269 2464 AT


https://doi.org/10.12677/hjce.2024.1312269
https://doi.org/10.5958/0974-360x.2016.00168.2

RN 5E

(8]

(9]
[10]

[11]
[12]

[13]
[14]

[15]

[16]

MREg, B, H 0. H 3k M H R 7 B DU IT 42 R 2 BE G b gk B AR T R e R[] R Rk,
2020(34): 104-107.

TFF, WARWE, RERI, & BRMERE EA TR P ER[]. B EORE T2, 2019, 19(33): 119-125.
R, N A = RERHECR 2 X B A B0 5 UL A [D]: [ 1A sC]. AREs: Al B oK 2,
2021.

B, WK, RPHE, S5 g R MR BRI LA KR TEALH A BT ARN). A A 1S TR SR, 2013,
32(S2): 3501-3508.

IhNETE, W, HIAWL, EAEAR, TSE, Eankh BSPEILOREAE R R BT - DU AR R ST [0]. A
SRR G TR, 2018, 18(9): 46-55.

S8, B B AR R R A A R R AR S K E TN [D]: [+ 008 3], 5RBE: SR K%, 2023
FREFEAE, RSP, TRERB, Vrives, JEmrg, WA, WURHE &R HZ KW 2% & B8 8 R R B 2 1 & Ak B ).
EARGIET TR 2R th 33, 2024, 46(2): 89-99.

T, R85, EA)I, Z20°F, BHEA. ZBERRIE 7 MR R i 2 50RO BRI R[], H R s TR
1}, 2013, 9(S1): 1613-1619.

XERR, Kif, HICTT. BEESER AL S SRR R[], A 1715, 2013, 34(S1): 413-418.

DOI: 10.12677/hjce.2024.1312269 2465 AT


https://doi.org/10.12677/hjce.2024.1312269

	基于自动化监测技术的煤系地层运营隧道变形机理分析
	摘  要
	关键词
	Deformation Mechanism Analysis of Coal Measure Strata Operational Tunnel Based on Automatic Monitoring Technology
	Abstract
	Keywords
	1. 引言
	2. 工程背景
	2.1. 工程概况
	2.2. 隧道病害情况

	3. 煤系地层隧道自动化监测
	3.1. 自动化监测系统
	3.2. 自动化监测方案
	3.3. 监测成果分析
	3.3.1. 竖向位移监测成果分析
	3.3.2. 垂线路(X方向)水平位移监测成果分析
	3.3.3. 顺线路(Y方向)水平位移监测成果分析


	4. 隧道变形机理分析
	5. 结语
	基金项目
	参考文献

