55 49 45 1 W P2 R 2 Eird Vol.49 No. 1
20244E 1/ JOURNAL OF CHINA COAL SOCIETY Jan. 2024

BRE R B B a0 = S b i K A BB A I IE

KPR, HEE, BEA, RER

(1. TR T R HBR SIRBE0E, 2o TERT 232001; 2. HRMERTSEREIR LN IR AN 1, 80 HERE 232170)

W E.ARABARRTRAFAIALARA@GEG ERRERREA, LESTRERIRZHK
1 Rz, ERRMBENBDEBIENE RFRIFNETRIE, A THILEENRE AN
HAH, AR ES DT Hrn, AEHHTEFTREFRAFRR, @3 RASH LTS
HATE HIEAM I AR, MEAL 600mEE LY @LAEILLMAL, WAEBNKET K4 IEf
MARBFHHAE, 2B E BN RARBRIUEZ RS XRE BN E NS T, 451505 B0 4k
FJUR B PR AL OL, SACH R S B AN R RS S E RS X AR TAORE, o
M ENRET VIS L BAHE, AREREAN . $AZHROMNARRGLA, BERSHT
st E BB ERFH TH e R fe T AL R, RFT IO R E S5MERENRE
W EEERKFZ, SFRBEDRELTHIIE, KRS HaI B ARTH 0. BRIZad.
BEFH Y, RERBIANNE, BRTRAYAEHBRIL SR BEL XD Y e
“Rey 3 FR” B4, RIS T “Ra 3 FR” BHE MR, FmAE, A TAHE
WnIE, REEBWNKELTH TN ESFNTE, BT ESRKEEREFRTRE
P HES B RE GBI, TR A SN BEBANE N 345 30 T T 694 a4k s ) 5 A7 324
FTROBHR T, AamEMNERGER, LT ARFDMELIRZEMNSF0N . 70 A SRR
Lgt., MR LN L 5B BMRE N E RS SR AE

KR T AR, k@ BN BERANOE; ORI ; 9 A Xk 4 B

RE4SES . TD325  XEIRES: A  XEHS:0253-9993(2024)01-0628—17

Internal deformation characteristics and full section monitoring for extremely thick
loose layers under mining conditions

ZHANG Pingsong', XU Shiang', FU Xianjie’, WU Rongxin'

(1.School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China; 2. China Coal Xinji Energy Co., Ltd., Huain-
an 232170, China)

Abstract: Mining subsidence represents the primary environmental geological challenge in coal mining, particularly at
high water level mining areas in the eastern regions of China. The control of movement deformation and the assessment of
ecological losses in the context of extremely thick loose layers have garnered significant attention. To investigate the in-
ternal movement mechanisms of extremely thick loose layers and ascertain their impact on surface movement and deform-
ation, this study focuses on the Xinji mining area in Huainan. A comprehensive 600 m depth full-section drilling monitor-
ing system is established using the combined testing technology of distributed optical fiber and parallel electrical methods.

This system aims to explore the deformation characteristics and internal movement patterns of the extremely thick loose
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layer. The full-section monitoring system captures internal strain and displacement information within the coal seam min-
ing area, monitors changes in resistivity around the borehole, quantifies the spatio-temporal relationship between deforma-
tion in the stratum monitoring section, and analyzes the deformation characteristics and development forms of the inner
stratum of the loose layer. Results indicate that the application of multi-parameter joint testing technology significantly en-
hances the monitoring efficiency and the accuracy of deformation location in the extremely thick loose layer. A relation-
ship between the mining position of the working face and the internal deformation of the loose layer is established, divid-
ing the mining influence process into four periods: the pre-influence period, weak mining influence period, strong mining
influence period, and post-mining settlement period. The observed “reverse 3-shaped” shape movement model during ad-
vance influence deformation is verified, and the constitutive conditions and influencing factors of this model are analyzed.
This model reveals the law of the accumulation and release of stratified stress during the process of coal mining in the ex-
tremely thick loose layer. The research outcome provides an essential technical support for the fine monitoring and analys-
is of the internal movement and deformation of the extremely thick loose layer. The acquired technical data serves as a
crucial reference for monitoring and evaluating the progression of mining-induced damage, mitigating losses, reducing
subsidence in ecological mining areas, devising land planning strategies for subsidence regions, and assessing the effect-
iveness of grouting transformations in loose geological layers.

Key words: deformation mechanism; full-section monitoring; extremely thick loose layer; mining subsidence; distrib-

uted fiber optic sensing
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Fig.2 Construction of full-section monitoring system for

extremely thick loose layer
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Fig.8 Strain distribution time-history curves of the monitored borehole fiber optic data
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Fig.9 Results of groundwater level changes and cumulative deformation amount in monitoring boreholes
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Fig.10 Relationship of the distribution of monitored borehole strain and strata
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Fig.11 Deformation process in the extremely thick loose layer
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Fig.12 Fitting analysis of deformation characteristic points in different depths of loose layer
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Fig.13 Illustration of the dynamic evolution of internal deformation in loose layers
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