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Damage characteristics and energy release estimation of stope

roof under fully supported stress field

REN Zhimin' ,LYU Mengjiao' ,WANG Yongan®, WANG Xiaoyi' , WANG Shenhu',ZHANG Guangtai’
(1.Department of Mining Engineering,, Shanxi Engineering Vocational College, Taiyuan 030009, China; 2. Department of Mining Engineering ,
Shanxi Energy College, Jinzhong 030600, China;3. Wulihou Coal Industry Co. ,Lid. , Lu'an Group, Jinzhong 032600, China )
Abstract : In view of the phenomenon of rock burst induced by sudden energy release of damaged roof, taking the geological mining condi-
tions of 8518 lower working face in No.11 coal seam of Xinzhouyao mine as the engineering background, based on the elastic theory, a roof
mechanical model of working face with coal wall support and bracket support was established, and the roof damage distribution characteris-
tics and energy release estimation were studied. Several formulas were derived including the roof damage criterion, damage height calcula-
tion formula and the expression of shock pressure caused by energy release. The results show that: (D The roof support state can be divided
into coal wall support area, hydraulic pressure stand support area and unsupport area. The stress distribution of roof is discontinuous and
concentrated at the junction of each area and in the middle of roof span, which is the mechanical reason for the tensile and shear damage
of roof at the front and back of support and in the gob. @ The roof damage in coal wall supporting area, the hydraulic pressure stand sup-
port area and the unsupported area presents right angle fan, right angle trapezoid and asymmetric straight wall arch respectively, and its

range is mainly controlled by the roof overhanging length. Every 10 m increase in overhanging length, the damage scope expands by 8.0%.
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The support strength only affects the damage of the support area, and the damage scope of the support area decreases about 2.2 m”> when

the support strength increases by 1 MPa. 3 The damage of unsupported area is the main damage area of the roof, and its damage height

affects the size of the damage scope. The damage height is mainly controlled by the overhang length, thickness and internal friction angle

of the roof. The damage height increases linearly with the overhang length and thickness of the roof, and decreases linearly with the inter-

nal friction angle. @ The distribution area with high energy density of roof deformation coincides with the roof damage area. Every time the

roof damage area is doubled, the damage energy release is doubled and the impact pressure caused by energy release is increased by 2.8

times. The research results provide quantifiable force source values for the analysis of impact vibration response and stability of surrounding

rock.
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Fig.4 Influence of roof damage distribution on support strength
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Fig.5 Influence of various factors on damage height



AR SN 1Y R AR 3R AE SR REAL 3 2022 4F55 9 )
1 T 15 5 ] PN
2, 3 35 3 \30
IIXI l%ﬂmx : X -
S \ £ 10p 1i[{K mx \ Li| £107 !V nux s
b ‘
lig 0 th =
% / E U VL S |1 s
= 5 = 5L = st
2
\ // — //:f-\\\\
= SLW \ 4 20— U5 / S

0 2 4 6 8 10121416182 0 5 10
THAR & 7% K FE /m
(b) TR E K30 m(T.42)

TiUAR & HE K /m
(a) THAR =75 20 m( T4 1)

20 25 30 0 5 10 15 20 25 30 35 40
TR A 78 K B /m
(c) TR Fa K40 m(T.43)

= TR B (kT em2)

He TMEMEEESA
Fig.6  Distribution of deformed energy density of roof

TSRS RE B0 S a8 T AR SR e ] S T g J2 T
B, XA RERE 23 FTL, — ELREIGE ARG ik &%

VA | B EON O ¢ S5 72 S TNE R TR TR 1
Vi B R BEHEA T A5, LIOA 2 A TR SR SR Il
AR R B T AR AT RERE U O

U=ﬂ U,dxdy (15)

ﬁ$z4ﬁmmbhtﬁﬂg
FEIREC(13) ~ (15) X 6 3 Fp T LA 15 R
REDEAT AR, 25 R L3R 3, b /s TOUAR 483 40 1ol B 34
1A, A RERE IR AH N HEBE A 1 %
F3 TRIRGRRAGE

Table 3 Energy release estimation of damaged roof
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