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Influence mechanism and application analysis of bottom coal layer thickness on
floor rock burst
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Abstract ; For thin and medium-thick bottom coal layer with thickness of less than 3 m,in order to study the influence
mechanism of bottom coal layer thickness on floor rock burst,based on the impact characteristics of floor in excavation

roadway and theoretical analysis,the mechanical model of deflection failure of coal-rock laminated beam of floor was

established. The deflection deformation curve of floor coal and rock has the development characteristics of synchroniza-
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tion and different amplitudes. The formula calculation shows that with the increase of bottom coal layer thickness,the
accumulation elastic energy of bottom coal layer gradually increases,and the increase gradient gradually becomes gen-
tle, which has a negative correlation with the reciprocal of the fourth power of coal thickness. The FLAC®” numerical
simulation was used to analyze the main stress, elastic-plastic zone and elastic energy. The results show that the floor
rock layer of roadway is the main impact dynamic energy storage body,and the bottom coal layer is the main power re-
lease manifestation. The bottom coal layer affects the energy storage and transfer mechanism between the bottom coal
and rock by affecting the scope of the potential rock burst start-up zone ,the potential energy transfer zone , the potential
rock burst occurrence zone ,the stored energy,and the dependence between the three zones. This will affect the forma-
tion process of the floor rock burst. Bottom coal layer has a weak elastic energy storage capacity relative to the floor
rock layer. The thickness of bottom coal layer is a key factor affecting the storage of elastic energy of bottom coal. The
thickness of bottom coal layer affects the floor rock burst hazard by affecting the elastic energy transfer ability between
coal and rock. With the increase of bottom coal layer thickness,the floor rock burst hazard gradually increases and the
gradient gradually decreases. When the thickness of bottom coal layer increases to 2 m,the increase of bottom coal lay-
er thickness has no obvious superimposed effect on the floor rock burst hazard,showing the threshold effect of bottom
coal layer thickness on the floor rock burst. When the pressure of floor with bottom coal layer is relieved , it is necessary
to take measures to eliminate the danger of the floor rock,block the stress transmission path,reduce the energy accu-
mulation of the floor,and thus reduce the risk of floor rock burst. The application of the research results was analyzed
and validated on site. Monitoring by the method of drill bits showed that the effect of eliminating the danger was good.

Key words :floor rock burst;excavation roadway ;bottom coal layer thickness ;floor coal and rock ;floor pressure relief
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Fig. 1  Location of rock burst in excavation roadway
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Fig.2  Stress environment of floor coal-rock
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Fig. 3 Deformation of floor coal-rock laminated beams
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Fig. 4  Floor coal and rock laminated beam damaged model
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Table 1 First derivative value of bottom coal accumulated

elastic energy to bottom coal thickness
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Fig. 5 Gradient effect of bottom coal thickness on bottom

coal accumulation elasticity
3 BRERRABEEY

3.1 HERBEMNET

K FH FLAC™ B, AR b e R b ot T 7%
S RS E R A, IR 3 m, BIREE
FEA 1 0,0.5,1.0,1.5,2.0,3. 0 m, BIA L2 &
FESr 4 3.0,3.5,4.0,4.5,5.0,6.0 m, JEHEIERE
WUE SRR IS o A BUE R B — B, s 28
45 m, UM A J2 5 R 31 m, B8R K 55843 31 A
120,60 m,, % REFHEE T2 52 M [ DA Kt SR80
VI 245 18 A B T B ARl ) v (B 65 3 T 1
WE NI BB G TE G RoF 00 4,3 m, HHZ
BHIEKEE N 40 m,

PRI BE S22 205 %0 4 510 TR M
SEG AR I E B, ELAR LR 2 MR MR 7 K
BRI KT R 3 S TR BN I 1.5 A B
AEHR A 670 m, AR FH BE IR - FEAR A H B TR
DU Ji) KT 32 R A A [ #8232 A
FR KB 3h , B s A R 3l 88 o), i Ay
SRR

WE 6 s, X, Y, Z 53 51 37 P 12 45 1 Al )
i R ) DA W ST S Ll 25 1| o KA B
VT J5 5 BT 7 B4 26 8 W 18, AP X v 1 (i 1 T
VETHED) BEBS A R 1, +3, £5 m 55, R b 45 108 9
Aot g 0 T AR TR A0 R R BE S A ks A T o ir A

LR TR A HP IR N W JES AR S 21, 73,
75,27 SRR BE AR F BT 1,3,5,7 m, 35 AR
AUV, Y3,Y5, Y7 43 IR ) 1) B A A v
2% 1,3,5,7 m, AU PR | X R 15 58 TF 48 30 m,
BT ERGE Z G BRI 10 m, % S8 A% T8 4 F
BE R R 30 1

2 BEVEAESY

Table 2 Physical and mechanical parameters of coal rock
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Fig. 7 Stress cloud diagram of roadway excavation
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Fig. 13 Influence of the thickness of bottom coal on the danger

of floor impact
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Fig. 14  Pressure relief mechanism of floor with bottom coal
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