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Fig. 1 Mechanical model of goaf’s roof: (a) Deviating pillar; (b) Mechanical analysis of roof
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258.0m, W LA AN RYTH 8 [0,]=3.0 MPa.

S, WX EEERTE0.6~1.0 2
). 23 (12)FI3)THE, 54 2 Tk 2 4 )R FE T
SERWME IR, Ho, FXTTRMESFE AR
/MA 0.6, 224 REUTUE N LSBT, THbR 224 R E N
8.5m, MFR/EEHN5.6m.

WA R, TR S B 5 2 8.0 m oK T4l R
JBE, WANT TR %A EE. X TS K,
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Table 3 Table of calculation results of examples’ goaf roof

Example No. [¢g]J/MPa g¢g,/MPa  H/m a/m b/m Goaf No. A h,/m h/m h/m
Goaf'1 0.8 4.4 6.6 20.0

Example 1 3.0 1.0 109.0 14.0 14.0 Goaf 2 1.0 4.0 6.1 20.0
Goaf 3 0.7 4.9 7.3 20.0

Goaf4 0.9 43 6.5 8.0

Example 2 3.0 1.0 85.7 120 150 Goar's 08 + o7 i
Goaf 6 0.7 4.9 7.3 8.0

Goaf 7 0.6 5.6 8.5 8.0

10 SEfl 2 B FEIX 380 X 1A

e \ Loosenin
(b) t; e area of m(g)f

l

Pillar e, © Limestone l‘(ﬁ
¢J§ - &

\

Goaf5

Falled rock
from: roof.

Fig. 10 Goaf figure of studied area in example 2: (a) Horizontal projection of adjacent midsection goafs; (b) Realistic

picture of goaf 7

TR AR BRI AR IS v ), R B A LA,
WK 10(b)F 7R

ZEA S L szl 2 A LS R, X SEBRR
SRS REEAMAT, ik T EWIH R AR T
BpEE

4 ZEip

1) % B [ L & e HE S A N (R TR 52 3
PRI [FARZS T 480, K TR 17 e g 8 i ] S 549, 44
BTN SZ FI0E 8, S TWRR & 4 TR b ViR 3k
B, AT Z 2B ST EERL 4
W a. XL bERR IR R,

2) Wi Z & B ST R . 2 XESEEFR R
IIMTAR RN MBS b —E M, A A KRG
RIS, IS K5 0<A<0.81, AL
ERK, 0.8<A<1.OHf, AMUERN. U0 H%EE
a—EM, hBE AR R, ok 2 58 K5 I
Ny 0<A<<0.8HF, AMUARKN, HBOEBK: 0.8<
A<L.OW, hJPUEEN, JREEUN. fESbR TR,

IR AN S X P — i I, RO E S
EHIFE0.8 L E, HHRFREXEE.

3) B 1. S 2 I A A R sl
N0 M AEX 3, HIR %4 )EENT3m, /)
TS BREE 20.0 m, AR PRFERE; SEBI2 4K
0.6 75X 7, MR %45 N 8.5 m, W KT 5Lkx
JEE 8.0 m, TARAIXIARE, A EAIRKE.
DA S OURAE T AR VAT B 45 S A B
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Safety thickness of goaf roof under different pillar overlapping ratio

JIANG Li-chun', XU Ao-jie?, YU Hong®

(1. School of Civil Engineering and Transportation, South China University of Technology,
Guangzhou 510640, China;
2. Institute of Safety Science and Engineering, South China University of Technology, Guangzhou 510640, China;
3. Eising Nonferrous Metals Share Co., Ltd., Guangzhou 510640, China)

Abstract: When there is a serious deviation between pillars in the adjacent middle section, it will seriously affect
the value of the safe thickness of the goaf roof and endanger the safety of mine production. This article takes an
underground limestone mine as an example, based on the analysis of the force characteristics of the roof of the
adjacent middle section deviating from the pillar, the stress model of the roof is established, the mathematical
expression of the safe thickness (/) is established, and the relationships among A, pillar overlap rate (4), pillar
width () and empty area span (b) were studied. The results show that when b is constant, A  increases with the
increase of a, and when 4 is in the range of 0.8-1.0, i, changes little and tends to be constant. A  decreases with the
increase of . When / is in the range of 0.8—1.0, & changes little and tends to be constant. When a is constant,
increases with the increase of b, and when 4 is in the range of 0.8-1.0, the change of %, growth rate is small. A
decreases with the increase of A, and when / is in the range of 0.8—1.0, 4 tends to increase slowly. The pillar
overlap ratio of the mine shall be controlled above 0.8. Examples 1 and 2 verify the scientificity of the theoretical
calculation method.

Key words: underground limestone mine; pillar overlapping ratio; roof; safety thickness; goaf
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