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Research on the suitable support form of deep gob-side entry

in fully mechanized top coal caving mining
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Abstract: To provide guidance and basis for the selection of support form and the design of support parameters of deep gob-side
entry, the action mechanisms of two support forms, i.e. I-steel set support and bolt support with wire mesh, bar and cable were
analyzed from the aspect of structural mechanics, and then their supporting effects were investigated by physical simulation in the
laboratory. The supporting principle of cable was analyzed based on the interrelation between the key bearing layer and the sec-
ondary one. The results showed that the bolt support with wire mesh, bar and cable was the perfect support form because it can
well meet the requirement of deep gob-side entry for support, and the primary role of the roof cable is to link the key bearing layer
and the secondary one, which can greatly increase the stability of surrounding rocks.

Key words: deep mine; gob-side entry; support form; structure analysis; physical simulation

PRI KRR B 2 —

0 7

ail1%

LERMCBURI R BOR G BER A Pl ok T BRI
PR TR, OB 57 e 3 B R T
B AHFER 7R AE A BOR BOHES FER IR IR, 25
TBCHT 25 48 AR 1 SRR & R I 2025 B MU AL TR T5

7= B # :2009-05-20

FURITZ3 B 25 3 4 R A 0 o 222
()2 Fh S 3 AT A B 25 WO 45 3
AR BB AR ROR . HRE AT RS,
T LM a M Ae e P22 , SEPR S B/, 32 R 3
SO G, AT R AT TR L A R R () S8
TR & O HatE AT s, B 520 W 3h Bl e

E&WA : [HK QAR LS BIIUH (50674083,50490273 ) ; -+— TR 3L ¥ B35 H (2008 BAB36B07)
YEB AT 35U (1963-) , 53 IR , 882 , AR 500, (1 Ja , N - TR AT LAE . E-mail: hwjing@ cumt. edu. cn



88 L

KOR % o% M (T % R

39 4%

A B RERBE ST , 1T H S R 5 LA A BLAR TR AL
AURBER, SRS P T 40, xR
HERTOT 25 8 A RO AR RO B AR, Fh X4
B2 S A R B Z TR AT i, B AT 32
b e e = EREX PN

P, O 1 45 BRE X3P 8 SRS 250
AR IS T 5 K, AR SCH e MASH 2
i BERT T BRI A B 22 (3R ) S BV LB A T
GIHT SRR T 3 S Y B IR A Y T L | 2
P SCIIE A S RCR , I H NSRBI R 32 5 A
HREEME IR TR 0 SR, e 7 i
T EEE .

1 T E P XA R L 4 24T

M TE Bl s (AR T 5, A 18 e i T L il
TIPS L) — 5 S A 2k ) 4558 23 A
A ISR R A9 52 T3 AR AN ) FE LA 1 s o A7
FEFARK I 225, R i A 38 T 3 i A AR S A
FEA W1 A 45 R A A G5 AR Y ) 2 1k R
RIPYEL R NS SIEcE i OISV 1 B oY 1] 7
J a5 AR S AR S Gy (5
AKX,

1.1 TFRIIPHEET

TSR TR SORAE PIARAERE |, T 52 i)
A by T S0 AR TR AT T AL O B L AT 1 PR

N/ /7 /N /7, /N

(b)

Bl 1 TSR A 4 1T
(a) T BRI 5 (b) TN L5 1 52 ) A TR
Fig.1 Sketch of I-steel set for structural analysis
(a) Sketch of I-steel set; (b) Deformation of I-steel set structure
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Fig.2  Sketch of bolting support with bar and wire mesh and cable for structural analysis

(a) Sketch of bolting support with wire mesh and bar; (b) Deformation of a roadway supported with bolt, wire mesh and bar;

(¢) Schematic diagram of cable supporting
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Table 1  Mechanical parameters of model

Fe Fayis B /mm  PUERE o /MPa HLHSREE o /MPa s E/GPa ML v AT y/(N-m™?)
1 W 373 1.15 0.095 0.843 0.22
2 tier= 100 0.58 0.056 0.308 0.17
3 s 217 0.24 0.088 0.094 0.30 YIEC 1.6
4 tier= 150 0.58 0.056 0.308 0.17
5 b 160 1.15 0.095 0.843 0.22
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Fig.3  Proportioning curve of similar materials
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Fig.4  Displacement evolvement of surrounding rocks supported
with I-steel set
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Fig.5 Damage process of a gob-side entry supported with
I-steel set
(a) The gob-side entry before mining;
(b) The gob-side entry with support pressure factor as 1.6
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Fig.6  Displacement evolvement of surrounding rocks supported
with bolt, wire mesh and bar
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Fig.7  Conditions of a gob-side entry supported with bolt, wire

mesh and bar
(a) The gob-side entry before mining;
(b) The gob-side entry with support pressure factor as 2.0
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Fig.8 Distribution of vertical strains on a roof line normal to the

roof strata of an 800 m deep entry
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Fig.9 Distribution of vertical strains on a side line normal to the

sidewall of an 800 m deep entry
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