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Abstract: To study the influence of advanced cracking on internal force of hard roof and rebound and compression properties
of the roof, the coal seam and the immediate roof in front of coal wall are considered as elastic foundation, and the load above
the roof is assumed to be invariable during the initial stage of cracking. The maximum strain is used as the criterion for crack
occurrence. All coefficients for the internal force and deflection of hard roof at its initial stage of cracking due to the first
weighting are derived to satisfy the boundaries of crack surfaces, natural boundaries and conditions of continuity. Numerical
examples computed with MATLAB are presented. The results show: (1) Section of crack initiation is in front of coal wall,
which can be seen from the reported scope of the advanced cracking location of the roof. The settlements of the gob roof
increase remarkably with the development of cracks. The deflection of the roof in front of the cracked surface rebounds and
also a compression region exists ahead of the rebound region, which agrees with the characteristics of the monitored field
results. (2) The place of the end row supports is an unbending point. The values of the bending moments of the roof in front of
the end row supports decrease entirely because of crack initiation, while those behind the end row supports increase. The shear
forces in front of coal wall decrease because of crack initiation, while those behind coal wall are invariant. It has some reference
value for the evaluation of stope roof condition.
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Fig. 3 Mechanical model for overlying strata
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cracking
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[cos Bl sinh Bl +sin Bl cosh Bl]cosh’ [ﬁ} /sin* % ,
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sinh X cosh B% + cosh® BX]+ 56 sin® X, (59)



%55 W, S5 RGUREAIGE B AT Jy AR st R 867

Alxclel + A2xc2232 + Ax, (B, —1)— A, x,(B, — 1) +
2B 2p°
AI (Bl -2)+ Az (B2 -2) (60)
4ﬁ3
D, =% 1 45 (B +1)— A3, (B, +1) +
4ﬁ4E[ ¢ ¢
Alxclel + A2xc2232 4 (B, -2)+4,(B,-2)
28 4p’ ’
4
By= it
1+48"x,
4
By =
1+4p°x,
_ kl xczl e_l
'TEN+48%Y

D, =
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Fig. 11 Variation of bending moment of rock beam at its initial

stage of cracking
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Fig. 12 Enlarged drawing of bending moment at cracking part
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