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Numerical Simulation Study on Abutment Pressure and Energy Evolution of Super-Thick and Hard Strata Stope
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Abstract: In order to reveal the influences of super-thick and hard strata on abutment pressure and the evolution law of energy
distribution in stope, a typical mining area of Yangliu Coal Mine was taken as the research object, and the variation law of
abutment pressure and energy evolution process were simulated by numerical simulation method. The results are concluded as
follows. (1) When there are super-thick and hard strata in the overlying strata. the advance abutment pressure in the middle
and both sides of the working face is increased by about 9% and 5% respectively compared with that without super-thick and
hard strata. This shows that when there are super-thick and hard strata in the overlying strata, the middle and both sides of the
stope are in a high stress state for a long time. When the stope is disturbed by external force, it is more likely to lead to the
occurrence of dynamic disasters such as mine earthquake and rock burst. (2) When there are super-thick and hard strata in the
overlying strata. the change curve of the advance abutment pressure of the stope shows a cliff-like decline after breaking. When
there are no super-thick and hard strata in the overlying strata, the change curve of the advance abutment pressure of the stope
is gentler than that of the former. (3) With the continuous advancement of the working face distance, the peak value of the
abutment pressure of the free side is increased by 3.60 MPa and 3.39 MPa respectively compared with the peak value of the
abutment pressure of the mining side when there are or are not super-thick and hard strata in the overlying strata. The change
trend of the side abutment pressure of the two is basically the same, but the side abutment pressure of the free side of the
roadway is obviously larger than the lateral abutment pressure of the mining side of the roadway. This shows that the existence

of super-thick and hard strata makes the stress concentration, roadway mining will be more prone to damage. (4) The super-
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thick and hard strata will cause great impact on the stope after breaking. Compared with the stope without super-thick and hard

strata, the damage degree is more severe, the elastic energy released is more, and the influence range is more extensive.

Key words: Super-thick and hard stratum, Abutment pressure, Energy distribution, Numerical simulation
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Fig.5 Change curves of advance abutment pressure with advancing distance of working

face under the condition of super-thick and hard strata or not

(3) WK 6 AT %0, & A T AETE B R IR A 2 2 A
K 3 M SR AR Ak il 2k 2 B ST R B
i G B R R 2 I A A TR HORE S R R )
1) AE Ak M e 85 S~ 2 . B 3 OC B )2 i A T T
J&i - A B R R A A A TR T SR S RO T R

36[

TAEmEHE
34
g 4 N\
=
b

& 28' THERM

0 50 100 150 200 250 300 350 400 450 500 550
TAEE#EHIEE/m
(a) EERREARE

I 5.55 MPa, W48 1 32 7K & J) BEAIK 3.29 MPa; &
iR I B A 2 i, TR T R R S R R ) B AR
5.77 MPa. 9 8 {15 32 4 & 71 FEAIK 3.80 MPa. i LA
ERAERT LA W B R REE S 2 BT A A — R
I REAR T SR 2 1 T N R R G B

36

£ 5

S

@ 30

& o3

55 26

Ré 24
22

20

THESH
N\

TAEE M

0 50 100 150 200 250 300 350 400 450 500 550
TAEEHERIEE/m
(b) EERRELE

6 ARMEBMKENB I EEEREDHETLEL

Fig.6 Change curves of advance abutment pressure with advancing distance of working face at different positions



FRFEARREERDIAEN SR FENHMAEMAR]]F LR E FK,2025,45(3). 105

Wi 2 A e B 0 ey T AR T A
FAAE IR AR I L TCIe B TR AT AE R IR A TR
AR PN SR IR A ¥/ TF A AR SOR T
1o U5 U [l SR A T A A7 A o A5 T A T 0 % SR T
lia) A 1 PR e A%

22 BEMEXAENTEUNE

VM 4 A T AR E A I B 2R RW R
TR 22O B WD £ LW L B 5 R 3 R B xR G A
A0 220 BT TAE TR 10 m .30 m AT 50 m Kb i 32
TR 738 B TR S A R
2.2.1  FUJEE WA J2 0 SR gy i B b AR S N ) SR

& 77 645 i

A TG R A e 2 T A TE N 1) SRR ) BE T A
T AfE2E S ) AR A 2 AL 7 B R o SOR IR I {E
AAEHAT

35 FERREBEAE
33 A
31

| 29
= 27 FERREEE
25
E 23
% 21
W19
17+
15050 100 150 200 250 300 350 400 450 500 550
TAEE BB /m
(a) BEIREFHBH TAEE 10 m £

/MPa

25

- HEERESE
%23 N\

i

%21 FEBREE R
1 19

%

W17

150 50 100 150 200 250 300 350 400 450 500 550

TAEE#eHBER/m
(c) HBHEIRZFEH T/EE 50 m &

27
3 HEREES R
& 25¢ \
&
@ 23
= BRI
g 19
™ 17}

150750 100 150 200 250 300 350 400 450 500 550

TAEE RS /m
(e) HEERFEH T/EE 30 m &

(1) T AR KRBT, 355 A7 7 B R R A8 5
JEEE AR B ) R R R E R R A R
A3 ) ) S7 AR FE AR G 22 00, HA E O ) S
AR I 7E AT TAETE 10 m Al 30 m AbBS /N T L E
JE R B 2 5% R R I A B ) 1) SZ R JE 1, 7E 50 m
Wb KT TC B R R A 2 A E T Y AR T M ) S K
J7 3% 15 B R AT 0 A B AS TR H m AR E
NG

(2) R T /F i #fE 28 05 i 38 m , A R AR A
R e B 2 I L T ) ) SR R — R T
TG L JEE B B 5 2 45 A ) A 3 0 ) SRR g, i L
Wi o A T A 0 B, A T N ) SR
31 25 I R A, U B R R A 2 X o S
Ii1] 52 7R K 7 1 5 ) B () 4K, L B R () 9 B H 2 iy
TR A B R R R 2

29
& 27 BEEREREAR
=
% 23
i 2L FEREELE
% 19
»

—
I}

15050 100 150 200 250 300 350 400 450 500 550

TAEEHEHBER/m
(b) BEIRZEFHEH TAEE 30 m &&

35
= 33
£ o HEBREEE
i 29
& 27
25
§§? FEREFE R
T
17
150 50 100 150 200 250 300 350 400 450 500 550
TAFE EEER
(d) BEEREHTAE 10 m 2
25
[+
£ o HEBREER
H N
& 21
S FEBEFEEE
3
W17

150 50 100 150 200 250 300 350 400 450 500 550

TAEEHeHPER/m
(f) BEERAEH TIEE 50 m 4

B7 FREEREEETEEMBIRAENRE I FEEHEBEHTLMLE
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