SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

SRR T AR R S TR TR 2= S AL AR T
MR b BB AT EAR KM EEE

SIAA:
PRI, IREL AEA, S RS CHCE R SO T VR S AR IE BT R BR AR R, 2024, 52(4): 302-313.

ZHAO Qingchong, TU Min, FU Baojie. Analysis of spatiotemporal evolution characteristics of floor rock mass and roadway failure
under mining influence[]J]. Coal Science and Technology, 2024, 52(4): 302-313.

TELR I View online: https:/doi.org/10.12438/cst.2023-1730

AT ARG HAh SCEE

Articles you may be interested in

[ SR A8 S A i R A oA 2O EF ST

Distributed optical fiber measurement of floor heave evolution in mining roadway

PERPLF AR, 2023, 51(1): 146-156  hitps://doi.org/10.13199/j.cnki.cst.2022-1515

SR B AT AR DR EB PR A A L5 ST

Evolution law and control method of plastic zone in soft weak roof of mining roadway

TERBI2FFIAR. 2021, 49(7): 24-30  http://www.mtkxjs.com.cn/article/id/7aa0b036-8b72—4¢3f-ba43-4586a88f2ba3

oA E R AE B 5T
Study on failure characteristics and control of soft rock roadway floor

TREIRBLEFIAR. 2023, 51(3): 2128 htips://doi.org/10.13199/j.cnki.cst.2021-0968

R SRR 0] SR AR T SR D SRR B A LRI 5

Morphological characteristics and evolution law of plastic zone of mining roadway in extra—thick coal seam

JREIRBIEFI AR, 2022, 50(6): 77-83  http://www.mtkxjs.com.cn/article/id/bf2d2116—7c¢84—4£f8-8072-0cccfd65{9be

PIZR BN RS TE IR i3 7 22 2806 AT T
Multi—parameter fine sensing method of deformation and failure process of coal seam mining floor

PERPIFF AR . 2023, 51(7): 44-52  hitps://doi.org/10.13199/j.cnki.cst.2023-0368

A 1L FELE AT S R G B B H AR K )i

Theory—technology and its application of optical fiber sensing on deformation and failure of mine surrounding rock

PR PLEE AR, 2021, 49(1): 208-217  hitps://doi.org/10.13199/j.cnki.cst.2021.01.016

KHEMIFE AT, RAFHHEZTHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-1730
https://doi.org/10.13199/j.cnki.cst.2022-1515
https://doi.org/10.13199/j.cnki.cst.2022-1515
http://www.mtkxjs.com.cn/article/id/7aa0b036-8b72-4c3f-ba43-4586a88f2ba3
http://www.mtkxjs.com.cn/article/id/7aa0b036-8b72-4c3f-ba43-4586a88f2ba3
https://doi.org/10.13199/j.cnki.cst.2021-0968
https://doi.org/10.13199/j.cnki.cst.2021-0968
http://www.mtkxjs.com.cn/article/id/bf2d2116-7c84-4ff8-8072-0cccfd65f9be
http://www.mtkxjs.com.cn/article/id/bf2d2116-7c84-4ff8-8072-0cccfd65f9be
https://doi.org/10.13199/j.cnki.cst.2023-0368
https://doi.org/10.13199/j.cnki.cst.2023-0368
https://doi.org/10.13199/j.cnki.cst.2021.01.016
https://doi.org/10.13199/j.cnki.cst.2021.01.016

E52EF 48 CA =3 N Vol. 52 No. 4

2024 4F 4 H Coal Science and Technology Apr. 2024

B, U B AR, ARSI IR A R A T R I S AL RHE AT 0], R B HOR, 2024,
52(4): 302-313.

ZHAO Qingchong, TU Min, FU Baojie, ef al. Analysis of spatiotemporal evolution characteristics of floor rock mass

E. : and roadway failure under mining influence[J]. Coal Science and Technology, 2024, 52(4): 302—313.
e S EE I TN

RENFM T AR E 1 R BB R/ I E 5T 4

BEAY g Y AEAY, RaRY R EEY

(1. ZBOETRAE M e O TRA TS A A TR SR %, ZROMERS 2320015 2. RO TRA% 9L TRE2ABe, 2R 232001)

B E: N AEERMR S LA SR, FIR S e TR E R B BORAR B e e de iR
AR AT A7 L AR 09 T R AL, A, RIBMFRFHIRE, @R s R RS B A FEA,
AR 3RIE A B B Bfe R R #p R BURM S IR 09 ) F 5 A BUE, JF R T R 3T B30 0 B8 AR #p
ARG A, A B R A B S AR R IR A AR, i — R MAE AR I AT T SRR E
HREW: K&K, TG 5 HARRREEE X, BT IRENEF RBR D, BITRDL
REANMK, RMERAEEAZM, EREABFED, SRR G 0%ERT, LAKILY
JRAE AR R T BOR R LW R ST B RME R T N REAIR, BHRIITAL B R, Fir 3,
AT IRILB I AR, R ERBRR Z DB RSB RER S ARR R A “WEL -
U - MR RRAIE, KRB IREAMK, BERTHETE, BRELE T AWK
BRAAEE, B REGEA 35 m, BRAARLLN KRG, FERFSAR P RS R AL T
AR A it TG 5 O e B R IRAHAE, MR RS RBORIR AR KA 167 m, Al B % BURRE R
KA 52m, Al EBREENER I ARBRET, ALY W, BAEFZAT R,
SR RO B B X 5 #0475 B R A AR K

HE 5 ES: TD32 SERARARED: A N E S 0253-2336(2024)04-0302-12

Analysis of spatiotemporal evolution characteristics of floor rock mass and

roadway failure under mining influence
ZHAO Qingchong'?, TU Min'?, FU Baojie'*, ZHANG Xiangyang', DANG Jiaxin'?
(1.Key Laboratory of Safety and High-Efficiency Coal Mining of Ministy of Education, Anhui University of Science and Technology, Huainan 232001, China;
2.8chool of Mining Engineering, Anhui University of Science and Technology, Huainan 232001, China)
Abstract: Clarifying the distribution law of mining induced stress in the working face floor, achieving precise grasp of the degree of dam-
age to the floor rock mass and roadway under the influence of mining, can effectively prevent deformation and instability of the floor road-
way. To this end, according to the limit equilibrium theory, the mechanical model of advanced mining stress of coal and rock mass is con-
structed, and the mechanical distribution law of floor rock mass in the supporting pressure disturbance stage and the goaf unloading stage
is obtained. Based on the compression shear failure criterion and rock unloading damage mechanism, the spatiotemporal evolution charac-
teristics of floor rock and tunnel surrounding rock failure were obtained, and further reliability verification was conducted using numerical
simulation. The results show that as the mining height increases, the range of plastic zone in front of the working face increases, the con-
centration coefficient of advanced support pressure decreases; The larger the supporting pressure of the advanced mining, the smaller the
principal stress difference in the bottom slate rock body, and the smaller the Mohr stress circle radius, and the strength of the impact on the
bottom plate weakens, specifically manifested as a decrease in the depth of rock compression shear failure in the bottom plate; After un-
loading, the stress state of the bottom rock mass is the same. With the increase of the unloading starting point of the rock mass, the unload-

ing amount increases, and the unloading tension failure intensifies. The plastic zone of the bottom rock mass presents a “saddle shaped”
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shape; During the advancement process, the plastic zone of the surrounding rock of the tunnel undergoes a spatiotemporal evolution from

“elliptical” to “butterfly” to “vertical elliptical”. The greater the mining support stress, the more severe the tunnel damage, and the damage

is mainly concentrated in the roof and shoulder corners. The initial mining height is designed to be 3.5 m. Through the deployment of an

optical fiber testing system, the spatiotemporal evolution of deformation and failure of the floor rock mass and roadway during the mining

process as the working face advances was obtained. The maximum depth of damage to the floor rock mass was measured to be 16.7 m, and

the maximum depth of damage to the roadway rock mass was 5.2 m. The surrounding rock mass of the tunnel remains stable throughout

the entire monitoring period, without any destructive effects, meeting production safety requirements.

Key words: floor failure; plastic zone of roadway; load-off; spatiotemporal evolution; optical fiber test
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Fig.12 Temporal and spatial evolution characteristics of plastic zone of roadway surrounding rock
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