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ROADWAY SUPPORT DIFFICULTY CLASSIFICATION AND
CONTROLLING TECHNIQUES FOR HUAINAN DEEP COAL MINING

ZHANG Nong, WANG Cheng, GAO Mingshi, ZHAO Yiming
(School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu 221008, China)

Abstract: On the basis of systematic analysis of geological characteristics and controlling difficulty of deep
surrounding rocks, stress conditions, three sensitive factors that influence roadway stability and bolting selection
were determined. Through extensive tests on deep roadway underground stress, physico-mechanical properties of
both coal and rock, a comprehensive 3-index system, namely roof stress strength index, rib loose broken
coefficients and unsafe weak roof indicator, was established to make scientific classification of roadway stability
and propose corresponding controlling techniques as well. The whole set of deep roadway bolting technology
highlighted by “three-high”, i. e. high strength, high pretension force and high stiffness was presented. After
several successful engineering practices, research results have been adopted in Huainan colliery, showing great
theoretical and practical values to deep coal roadway support in China.

Key words: mining engineering; deep coal mining; coal roadway; classification of surrounding rock stability;
controlling technique; engineering practice
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Fig.1 Typical photographs of roadway destroyed in deep coal

mining
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Table 1 Roof stress strength index in several typical roadways

O LAFID 10 my Py TR

Ghmax/MPa Ghmaxlo-c

EAL G5 SR MBCFH{E o, /IMPa
1261(3) 22.56 12.95 0.574
W
14102(1) 29.09 12.95 0.445
. 12418 31.97 11.04 0.345
RN
1212(3) 29.49 11.04 0.374
. 1113(3) 33.50 20.10 0.600
BB
1115(1) 2411 20.10 0.834
HHIE T 511C(3) 26.80 24.00 0.896
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Table 2 Basic division of roadway roof stress strength index
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Table 3 Loose broken coefficients of rib in several typical

roadways
S AR BEARFAURRE B S A O e T
1R
i Y F/m K% /m RS
1261(3) 433 2.5 1.73
=0
14102(1) 4.72 2.5 1.89
12418 3.77 2.5 1.51
ik
1212(3) 2.77 2.5 1.11
1113(3) 3.38 2.5 1.35
JEATR A
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Table 4 Division of loose broken coefficient of rib
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Table 5 Geomechanical properties in several typical roadways
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14102(1) 250 2470

ki

780.00 19.11 0.80 2742 0
862.70 21.31 0.86 2746 0
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Table 6 Calculation of roof unsafe factor in several typical

roadways
S AR MIEE AR REE ﬂ#m}%ﬁfﬁ/
/m /m SRR
5 1261(3) 10 455 0.455
%=
14102(1) 10 3.29 0.329
) 12418 10 2.02 0.202
iEy
1212(3) 10 3.70 0.370
7 1113(3) 10 1.45 0.145
BT
1115(1) 10 3.97 0.397
HIgRY  511C(3) 10 7.70 0.770
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Table 7 Reference index of roof unsafe factor
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Table 8 Classification of roadway stability in deep coal mining
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Table 9 Classification and ascertain of supporting difficulty in several typical deep roadways of Huainan colliery
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Table 10 Controlling technique of deep coal roadway in Huainan colliery

Sk iz

ST SR

G AR | RTINS AR R a FHAECREL MR L2 H T

TR o AT B 2 BRI M2
EAC AN B & /AT

AT LM MONE . B Jt S
P, IFRI A M AL A Bl R B KB S
RS R RS

MR RIS

| TR Ty 260, a KRR IBHREL  LRTIRA 4P T
[IESQUE VAR S VeSS /N 1 O ST o e

SO SR AT « 2R
S 5

RICHHR . MW TR

—% BOME S AP . . . - . X o o . .
I 25T NS4, @ RAAIHR R FIRTIURAS 2 4 01 HEEACANFE . GEITANRZE . MARAY . o R4 R k4 g
11 KTH, a BRI EEREL  FRTTRA 22T W, ST BRI S
I TR S350, b AR S R TIARAN 22 4 R
1 2RTHAR N S 460, b FHABHR S LRTIARAN 2 4 N T )
o S TR ST AT IR R 0. SR
— - I 2R THAR N S 40, a RIAEEEG LR TR 24 175 J.
- U INKTG, b KA BR S TR 2 AR T S
WA AT S BRI Y, A A S 4
WETUR, a KBERIRE, 2T 4 T WHFIHIAT S IR, AL
| KT N S35, b FAAEHREL, LRTIRA L AT
TR el ATl R . ANy S B
pugk BHZYR N KT, b FAREARE, LKA 24T
7 ’ A R BRI, 0. SRR
FRAL RIS R N A DR
Table 11 Summary of engineering practice and application
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Fig.2 Layer position sketch of experimental roadway
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Fig.3 Distribution sketch of bolting(cable) for roadway
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Fig.4 Deformation of roadway surrounding rock during
driving
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