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Structure of regenerated roof and determination of support load in re-mining stope
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Abstract: To determine the reasonable support load in re-mining stope, the zoning characteristics of the structure of regenerated
roof are obtained through theoretical calculation, field observation and roof structure detection, and a structural model for the
regenerated roof is established. Based on this model, the structural mechanical model for the support and the regenerated roof is
developed in combining with the field observation and similar material simulation experiments. The expression for support load
is derived by using the mechanical model. The calculation of a field example and site verification are performed. The results
indicate that the structure of the regenerated roof can be divided into four zones, namely, cemented regeneration zone, weak
cemented compaction zone, fissure zone and bending zone. The rock mass born by the support can be classified into two
regions, namely, fully bearing region (region 4) and partly bearing region (region B). The monitoring data of field support load

show good agreement with the calculated results of a practical example using the formulas derived from the mechanical model

for the support and regenerated roof.
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Tablel Physical and mechanic parameters of rock strata
e ) HE PRFR B buhiaR BN NEEEE mhikiE L
AR ik (kN-m?)  f/GPa  R/GPa  FEMPa  /MPa fi(° ) /Gpa  IAH
JEAR Rl 22.0 0.93 0.46 1.2 1.5 28 1.18 0.300
[\ >R A 21.4 1.53 0.76 1.6 1.2 22 1.96 0.300
; Rl 22.0 0.93 0.46 1.2 1.5 28 1.96 0.300
TR A 23.6 0.88 0.42 0.8 1.0 32 1.09 0.294
1 HWE1RKE 23.6 1.36 0.64 1.22 1.1 32 1.66 0.297
2T 2 REKAHE 24.2 1.86 0.86 1.73 1.5 30 2.23 0.300
HE 3 BE2RKE 23.6 1.62 0.82 2.08 1.8 30 2.10 0.283
4 VeI A 23.6 2.36 1.24 2.44 2.2 32 3.16 0.276
K2 X T EA R R T s, d8 A B " ey s .
L Lty o = 53 /m
ISR M T OSBRI A R R, A T R TAEMR “
A AR, FrAET RGN R e (0| 21 |Emans, an
AT SRR AL, F3 SR TAEH FE S L LR ke
R R 2, FRnat, orapsei2e e 7 gk PREDRIE | B | 70 | m, s,
ey 2% D A L111 Kiaf, JolRME, &
T0AR PO i FE Eﬁ?T’EémﬁiTﬁﬁ?%@E’Jnﬂ wawan | I | 5o | ki, Sammme
B REVEZA S A frr o, FENHIEKE
A ST AR TR 25 ) B s ) 7 THD TR 9T 45 5 BEIREE | o] | 73 Z{;ﬁ% ﬁg;ﬁg;
SATHA T ERTAEH LB S ZE S R, R B E_i 46 | W, Foh, vel.
E R E I B REAETMR e, WRY EER aws || s | K, AFRE, LH
Tl “ SR AEHRHE I 0T 5 BRI 2T, A L e, s,
KW FE AT . A GET PG T . I R R . | EAEERRA,
WS e ST AR TRAR G5 MR R SRRy S s — Tk Bk === | el i
TR ” S50 12, B LR T A S, JRiE ES T = noiﬁ%ﬁﬁ@%
P37 S R AT B6AIE S

zIde B

MRE=

LA 1105 J2 1103-2 s TAEm . o2
AR, R by ZE kR, Lo ETik E %G L
SERSEE TR T o 2 W B AR TN o i 48 5 1) 728 TR 175
B CE 1D T, FRAR TR T M AN, TR A
oy 2 TAEHIR S I449, T TUs o 2eoeE, =
HAPE T FAETURCEARE S, AT R,
PRI 22 4w AR TR IR, 75 0 P AR TR 45 4 S R
CSCHR-FLAETIUR 7 ERHHATIT T, W E AL H . T
T L ERE 4m, FTHERE 3.5m, &5 EHRIL
2, WELIESHOLER 1.

1

1 I8 5 K B AE TR

Fig. 1 Regenerated roof revealed by mining face
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Fig. 2 Histogram of rock strata
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Table 2 Periodic fracture lengths of strata in fissure zone
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BRI TE e
B2 %2, 3HEEE
1 6.00 7.40
2 9.90 12.60
3 9.10 11.50
4 9.27 11.77
5 9.23 11.71
6 9.24 11.73
7 9.24 11.72
8 9.24 11.72
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Fig. 3 Layout of boreholes in roof of mining face
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Table 3 Digital images of borehole No. 1
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Table 4 Digital images of borehole No. 2
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Table 5 Digital images of borehole No. 3
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Table 6 Grade indexes and description of completion degree of surrounding rock in borehole
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Fig. 4 Distribution of weak plane in roadway top remaining and

support condition
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Fig. 5 Structural model for regenerated roof
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Fig.7 Structural model for support and regenerated roof
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