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Dynamic monitoring and optimization of technological parameters in

thin coal seam filling mining

LI Xifan' ,XIONG Zugiang'*>,SUN Yapeng', WANG Yan',SUN Ruyi' ,ZHU Wangang’
(1.School of Energy Science and Engineering ,Henan Polytechnic University , Jiaozuo 454003, China 2. Henan Collaborative Innovation
Center for Safe Production of Coal ,Jiaozuo 454003, China ;3. Longkou Mining Group Co. ,Lid. ,Longkou 265700, China)
Abstract: The filling effect is affected by various factors such as the backfilling step, roof support strength, mechanical properties of the
filling body, real—time monitoring of the roof—to—floor convergence and the difficulty in real—time evaluation of the filling effect after filling
the gob. In this paper, in view of the dynamic real-time monitoring needs of the gob roof, a new type of roof dynamic meters for the gob
filling face was developed, focusing on solving key technical problems such as instrument height, waterproofing and real—time online moni-
toring, and applying it to the ultra—thin coal seam super high water material filling working face. The results show that the real—time roof—
to—floor convergence of the gob is obtained through continuous and real-time dynamic monitoring of the roof during the filling process. Ac-
cording to the monitoring results, the filling process parameters such as the mechanical properties of the filling body are optimized and ef-
fectively reduced. The amount of the roof—to—floor convergence was decreased, and the filling effect evaluation threshold was placed for-
ward, which achieved a good application effect.

Key words: thin coal seam;filling mining; the roof—to—floor convergence ;roof dynamic meters; filling effect
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Fig.1 Monitoring principle of roof dynamic meters
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Fig.2 Installation and layout of roof dynamic meters
2.2 {XIFERHIP

AR TGRS AL B 7K FI /NS R T Y %% 3
JEER (P 2) , PR B T AR 5 ZEAT IR 4y, B
FEIHE S R R ) R AR 5 16 ZE A AR 8] 1Y) 25
BB 1175 TR K R ; [ I 23 6 18] 5 (60 4K P B ) JRE
BERH IS R IR A A A UL, A
TR N e TR R AR RN
PR ZS (R IR) R, (W] SPEAX AR G TR A B A Ikt
S e A5 TR A I AME AN B B, SR ETAE
S PR LG 2 g fef P 4 5 A RE o 4 L O
PRI J AT Ak AR B K

FEFEIUARAZ 7 3 A8 v hy skt e AR A 4 PR B AE 78
SR YRR IR K57 T SR 25 DX 4 1 3 2 A i P 2
E FAE TR A R AR, AR A2 L i
Y TAE AR IR dr

TS Bh A A Hke T LI [ R 5 v 4 B R 2
A7 RS DX TOUJEE A S Fsf 2 25 S T, ) SR 4 AS0%F HE T
IR B8 0 B A 7 R
3 TiRzhASEN 5 5
31 MEHE

SRl F AT SR SRR R S PE A, 0K T
WU TiZ8 1619 TAER, 76 TAEm il
FFUIHR 100 m 2% 1 BT (Zi's 16191) , TiAR

S ERS SIS 2 TR B A, Se s
TRl AT L, b A AT 3 B,
1619 ¥4

16191 ]
161978 3 T./E i 100m FFUIHR

1619 i) 4%

Joo 2

B3 s A E
Fig.3 Monitoring site layout

3.2 IMERES

R EVE TR XTI O AT A AR W
FLEN TR S ARE R 1k . %5 16191 TR 3h
ASASCHE I ) THURE AR B8 30T fih £ RT3 < A 5] 4 i | J
A AT TBUR AR RS 30T 1 24 5 =, % SE BOROCR BEA T
PR, (R - T i 39 S B A v R 1 T A R
HTZZHA—ES%,

P B /m

gl W@ s i
160 -
£ 140
% 120
15 100
2 80
60
40+
20+

P
o St

T |

1=
=
=

T
|
|
I
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
1

0 200 400 600 800 1000
fif il /b
() DRI

EP B /m
20 40 60 80 100

)

TRURAR B 134 % /(mm - d ™)

04 -
0 5I lIO 1I5 2I0 2‘5 3‘0 3I5 4I0
i Tal/d
(b) TUEARFE I
B4 16191 M TR AR 2T B Fuk 2 &
Fig.4 Convergence curve and rate curve of

No.16191 roof—to—floor
PN TOURE A A% 305 s 3 il 2k L oe] LU B
& T AR R HEE | SR2s IX TR ARSI AT K
KAE K 160 mm,, Forr #8R 25 K e, 7 A R
39




2020 4F55 6 HH

www.chinacaj.net

AR FHRK 4 48 %

F SRR B B e AP I ) oR 28 X TR A7 329, A
) FESECRTL 9T ) TR 305 2, [R] it ] % SE 3R f 4
PEAT R B, X SE BRI ] [ A AR B R 1A
& i FEHCR AT HUA R R AR EE . W 4 o] LI
RS X FEHRTTIUR M # 3 AR/, A o5 TR AR A% 0l
S 3% 2 AT, AR H B T AR T (9] SR 45 S TR AR
{Hsham Z A BLAR , 2 W] T R 78 0 B P ] LB

SRS DX TR 52 47 52 6 8 94 il FE SRR R 25 X 1
BATRTGB,

KeZE XTI , TR ARSIt AW i, 3% 30 2
BRI A BTG I, (R AL I R A LA 1 1
7 d BFIABIEAR , 2 J5 B 30 R FEA R RS E , UL
FEIARTF A X AR 1) T — 8 09 SCHEEAE T, Fe AR
S RITIURAR RS I i R R

Bl 75 FEIRLAR SR B A NG I AR 4 nT L
TR AR RS AT 3 R AE TR IEUA 21 d W IEEE , 2 5 AW
TR, F B SRR B A — i R AR 4R
TR, U 2 T DU ARG ' A Fe AR IR 0158
#| 28 KJ& , /T LLF tH TR AR RS 3 ith 2 WA b 0 22 , 7%
R DL FEIHAR R R T LB 2 E
7, sElsik e e s 45l SR TGS, Rk
SR IRF| T RRER
3.3 REIZMH

WM 16191 TH AR S A ACEE 7T LAAS . R
AR R E RN R ARESRIH T2 S
BT TG B ) T 1 R, TR 7 25 e B A S
BT RAANFIZ G, (BFEEAN IR LT 2R
FE SRR ], TURARCRS 3 i R 1 AR 2EX)
FEIAMR S A PEREIEAT R , 4 J e SR TR 3] i 20
JEE RS I o8 TO0JRC AR 76 Sl B2 A A5 20042 ), DA T a2 Th S
M RE it , AL FE AR

HR 25 16191 Toi AR 2h A4 0 £ 4l S 15, %) 78
SRR AN R | i A 3 R s AR | S ) A
TR Sk A FE LA A 3 28 1) Bsf () 6 2, R B i S H
BT SR XS L A& 5 BT

097 e

0.8
s K]
So7t
=
= 0.6
505

0.4

0 510 15 20 25 30
W H/d

B 5 Ehh iR B AT I
Fig.5 Comparison of uniaxial compressive strength

40

] 2235565 2 B 405 16192 THAR 3 AU
PR B SR HUA T RE A TR B0 . 16192 THAR 2 14X
TOURE AR RS S i AR i 2 an &l 6 s

ME 6 R LUE ), FedE AR e b 28 )8 2 J5 TR Al
R i B I8 /0 2 95 mm, 75 A4 T 3 458 (14 1) ]
A EE 21 d RS T R 5 IR R A E A 2,
Ul A 7T AR B bR 4 A b TR, BER T4 i TR
AR R MR I, 25 AR 2 AR 5 1 7S
SR BB TR s ) A2 3 B, SRR AR
FI I s, MR TOUR AR RS S 2 A X ) UL R
BT, FUTR B 08217 1 F T U &AL N
78 mm,, [F]ASF AR i 2 A A UL S UL I £ 4
Hi LI 5 A5 K R UL N 65.7 mm, P s 22 1] K
AR 1.25 mm/m, HUTEUTHEAE T iRz iyt
X b S A S N SEAR BRAS R4 Tl )
I Z IR DU E

A PR B /m
0 20 40 60 80 100
100f |
| 21d
g 80 ’%‘:% |
1 - 1
JS 6024 i
2 ﬁ'}E |
= 40f | !
¢ i 7d '
= 20t | | i
|
T
0 100 200 300 400 500 600
5 []/h
(a) Bl
A TR B /m
109 20 40 60 80 100
S 8t
g
£ 6t
= o4t
)
R,
5 2
g
0 5 10 15 20 25 30

o E/d
(b) i
B 6 16192 M & TR AR 2 & fnsk &y &
Fig.6  Convergence curve and rate curve of

No.16192 roof—to—floor
4 % e

1) o fif PR SEBBCRVE A s I 1 1R, o]
BRI B2, 38 B IR 4] XSk T AR A7
SE I H

2) 3T RARAT R ) DUR RS I &, 73 21 FE A



ZEVY LA AR SEBUTR SIS I K T ZE 2 HAAL 5

www.chinacaj.net

2020 4E%6 6 )

AL 5 TR AR AL I AL Sk s U e SR U
TR S 3P B 2 SRS T 280 & B [ i 5 B

KA R TR fE

PR B G 2, REAE S BL Ak

BIEHIR,

3) MR TR AR RS 30 15 B0 T SE SRR g - P RE S

R T ZSHOHAT A, T RSB R S I3
Je B SESEUA R S 1 M s ) B = B9 Bl b
RS X TURMAL i R SRR A 5 TR,

2% 3K ( References) :

[1]

(7]

B MR AR E IR [ T] BRI, 2010,35(4) :529-534.
QTAN Minggao. The scientific exploitation of coal [ J]. Journal of
China Coal Society,2010,35(4) :529-534.

TR SRR R SE BT R RIS )] R 4
K ,2012,12(6) :9-14.

LI Shulei, FENG Tao.Strip subsurface subsidence study with paste
filling[ J ] .Mining Technology,2012,12(6) :9-14.

VPZPR BRI . G TP R MBS SRR AE SR [ )] RHE T4,
2007,25(7) :61-65.

XU Jialin, QIAN Minggao. Green mining concept and technology
framework [ J].Science and Technology Review,2007,25(7) :61
-65.

%, BN iy b R B IR Ak TR AR SR B[ )]
KRB % 4 TR ,2009,20( 1) : 1-14.

MIAO Xiexing, QIAN Minggao.The current status and prospects of
China’ s coal resources green mining research [ J ]. Journal of
Mining and Safety Engineering,2009,20(1) :1-14.

XU Jialin, LAI Wenqi, QIAN Minggao.The development of China’ s
coal mine filling mining prospects and technical approaches.[ C]//
The Eighth International Mining Conference. Beijing: Mining Re-
search and Development :2004.

FRELE: , BISEHT, SAEF- 4. [0SR A T 2 A A i B AR [l 5 R
FARIL 53R [ 1] 28 40 1% 5 TR, 2012,31(10)
2022-2036.

KANG Hongpu, YAN Lixin, GUO Xiangping, et al. Deformation
characteristics and support technology of surrounding rock in
multi—lane layout of mining face[ J].Chinese Journal of Rock Me-
chanics and Engineering,2012,31(10) :2022-2036.

KB, XRE R, Fiera 1, 4. A FEBUR BT 25 B A TR T T
IR S [T]. BB =R, 2018, 46 (03) : 33-38.
QUAN Kai, LIU Zhicheng, XU Xiangyang,et al. Study on mechani-
cal mechanism of roof subsidence in gob side entry retaining under
consolidated backfill mining[ J]. Coal Science and Technology,
2018, 46(03) : 33-38.

Lo H, DAy, FAR AT L 25 WD 5 5 15 1 B
EFRESERI[J] 8 L TR, 2002,24(4) :475-478.
KONG Heng,MA Nianjie, WANG Mengshu, et al.Stability control
of anchor roadway based on surrounding rock dynamic monitoring
and feedback [ J]. Chinese Journal of Geotechnical Engineering,
2002,24(4) :475-478.

TREMBRALED, 95 B E A TR A T DI TR AR G s R

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WEFE [ 1] SR BLEHA,2019,47(8) :70-77.
SU Xiashou, WEI Hongyin, SU Yi.Research on key technology of
gob—side entry by roof cutting with complex roof condition[ J].Coal
Science and Technology,2019,47(8) :70-77.
TG K ST UL R BT SR ECRIF R S5 R [ D]
RN LR, 2009.
T OE e, ER, SF R RK SRR A A R
FELI] DA, 2011,36(7) :1087-1092.
DING Yu, FENG Guangming, WANG Chengzhen, et al. Experi-
mental research on basic performance of ultra—high water filling
materials[ J].Journal of China Coal Society,2011,36(7) :1087—
1092.
WY INVERAR , D, 55 R R KR RE R 28 IX SRR TR A 5T
[J] 5254 ,2010,35(12) :1963-1968.
FENG Guangming, SUN Chundong, WANG Chengzhen, et al.
Study on filling method for goafs of ultra—high water materials
[ J].Chinese Journal of Coal Society,2010,35(12) :1963-1968.
T, I B RR A RR 25 KR L 2 R G045 0 S
I IARBH R 2E2£47,2011,30(2) < 1-8.
FENG Guangming, WANG Chengzhen. Super high water material
goaf filling process system and application research [ J].Journal of
Shandong University of Science and Technology, 2011,30(2) .
1-8.
FIREE IVEAR, AT, S5 R K AR SRS 25 (R TR
RIRAFFE [ J] R 5% 4 TR ,2014,31(6) :852-856.
WANG Xufeng,SUN Chundong,ZHANG Dongsheng, et al.Exper-
imental study on engineering properties of super high water mate-
rial filling cement[ J].Journal of Mining and Safety Engineering,
2014,31(6) :852-856.
G K SR MO FERUT R AR S R A D].
TR T R, 2009 :36-68.
TG, AR R ARLR 25 X FEBT L 2 R G045 1 S
[T ARBHE R AR HARBHERR,2011,30(2) : 1-8.
FENG Guangming, WANG Chengzhen. Research on filling process
system and application of goaf in ultra—high water materials[ J].
Journal of Shandong University of Science and Technology:
Natural Science,2011,30(2) :1-8.
UG, s R A i, A R R R BT DR TR R AR
BEIEMR)] R 554 TR, 2014,31(5) :702-708.
JIA Housheng, MA Nianjie,ZHAO Xidong,et al.The law of insta-
bility and fall of large—span cut—off roof in deep buried thinbed
rock [ J].Journal of Mining and Safety Engineering,2014,31(5) .
702-708.
b i ZRHLIC, S AR T LA S o AR R SRS L DG I Y
Bl AL D] B 2 ARl , 2011,21(12) - 82-87.
DU Kun, LI Diyuan, JIN Jiefang. Analysis and application of
energy and strength matching between backfill and rock mass[ J].
Chinese Journal of Safety Science,2011,21(12) :82-87.
OISR T TP RAR T SR [ ML b5 0 Tolk i
AL, 2008.
Fh BT B0 TR R S T Al TR 5 FEBUT R AT
FEL D] VY% e B RO ,2007.

41





