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Experimental study on development mechanism of coal bump
considering the elastic core effect

XU Hailiang, SUN Jindou, QIN Jining, REN Hehuan
(School of Civil Engineering ,North China University of Technology ,Beijing 100144 ,China)

Abstract; Construction of experimental image data acquisition system with CCD camera. Granite and Red
sandstone were used to simulate strata structure. The granite was used to simulate Hard-Roof and Red
sandstone was used to simulate soft rock. Restore deformation and failure process of soft rock strata during roof
weighting to research the effect of elastic core. The results show that: (1) When the roof weighting, soft rock
strata can be divided into plastic yield areas,elastic confined zone and natural stress zone. The elastic confined
zone easy to form elastic core. (2) Lots of energy can be accumulate in elastic confined zone, and the
deformation energy of elastic confined zone is fluctuating growth. Before peak load, the fluctuation frequency
of deformation energy is increased. Deformation energy have obvious release process when the peak load is
reached. (3) When the coal bump occurs, plastic yield areas lash and cause neighbouring mass contract. (4)
Coal bump is a gradual process. The fade of horizontal constraints result the stress state get into uniaxial
compression state and weaken the bearing capacity. The reduce of bearing area cause vertical load sudden
increase. Progressive failure of coal bump is a combination of two aspect.
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Fig.1 Experimental model and size
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Table 1 The properties of materials
75 U {H 1; 1/ MPa F- ¥ 58 B2/ MPa
AR IP-B N 55.23
b 2" 64. 88 59.07
AR PN 67.11
Ak 108. 28
T 2t 92,46 101. 29
A 3" 103.13
100
— aws
— s
g0 | — AR
«
S oo}
R
2
& 40 |
2
20 |
0 1 1 1 1 J
0 0.2 0.4 0.6 0.8
AR/ %

(a)

(b)

B2 kAR AR E R
Fig.2 The destroy image of text model
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Fig.3 The loading curve of text model
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Fig.4 The vertical and horizontal strain field of Soft rock
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Fig.5 The distribution of deformation energy of soft rock
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Fig.6 The evolution deformation energy of elastic 3\§ S
confined zone a%r =
{15 ¥
H1(200 ~ 520 ), A5 JE fig B s 2 b T, 16 D 4R 0 i “2r
(520 ~568 ) , 28 fil thy B I 4 20 450 56 e L ok £ ol D
. N . L W ¥
B S0 104 R 5 7 0 R L IRE (570 s) , 5 K R IX 8 HE E il
0 100 200 300 400 500 600

PR FEAR

SIRTIN R R 2 P R R IR T0AR R 7 38 ot
AR e 2 I S = L A AR L R K E R
THCA R AR AL S FAE it L 3, 7K F O ) b ™
ETHREX MR, SR HEBIERAEERER
PRI o A8 5 75 4R (B HT (520 ~ 560 s) |, 5P 7K
JE X8 43 A T 2E A SR AR TR B B, 7R 2 AR 55 | 1)
SRS DX — M % B bR, G AR T g it {E D 3 A R
Jnbe s E 2R AE (570 ), BV AR R IX A B 1Y 78 JE dE
HF B 0 ) R Rk R 4 Bl A AR A B W A i
R HERR
2.3 B E el BAREAEH

UEE A i 2 B A 23 0 J5 HE 3 T B0 i, SR
B HE it ash B vh 2590 20 B A BRI, 35 el i R
MR RIE AT 400 1.2 3 5 KA (& 2) K7 8% i {E
giAInaih e B mE 7 iR

HY &1 7 AT, AR TR 1388 /INif (0 ~ 380 s ), BCA
J2 & DX B 7KL A% FEAS QR4 R AR | 7 THUMR ok s o 72
1 (380 ~560 s),1.2.3 5 X I AY 7K A7 % & {H T 4h
22 51 5 DX ) SR A DX — 0 R R e, 2.3
5 BRI 5 B T2 ey A B W AE 1Y T ) 98 %
F (568 s) , 1 5 DX 3l i i 1] SR 25 X )y [ 9 4%, e 44 0B
B hty o (R RT LA AR T 2.3 45 X A2 ) g
BWCAR JE R s 1 il s CE R A BT D SR R
WG, B0 At P R R R o

SIHTINR  TEBCE R v i R oh M R R X B AP
BE AR B ) IR A B e, 330 1.2.3 5 Xl B

] /s

B 7 XKML

Fig.7 The horizontal displacement of destruction area
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