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Intelligent expert system for designing bolt-grouting support
of soft-rock roadways and its applications

WANG Lianguo, LU Yinlong, SUN Xiaokang
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China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract The bolt-grouting support design for soft rock roadway is a complicated non-linear problem
which relates to many factors, such as hydrogeology, engineering geology, mining condition, rock me-
chanics, etc. To solve this problem, expert system technology in artificial intelligence field has been
combined with theoretical research results and practical experience of soft rock roadway bolt-grouting
support, due to which an intelligent expert system model for bolt-grouting support design of soft rock
roadways has then been proposed. Based on the knowledge of soft rock roadway support engineering,
the database of geomechanical properties of soft rock roadway, the database of project cases of soft rock
roadway bolt-grouting support design and the database of expert experience knowledge of soft rock
roadway bolt-grouting support design have been established. Furthermore, by using three kinds of rea-
soning strategies (theoretical calculation, BP-ANN and production rule), the core reasoning mechanism
of the proposed expert system has been built to optimize the design of the parameters of bolt-grouting
support for soft rock roadways. The proposed expert system has then been employed to design a soft

s HEA: 2014-01-13 REHIE: LILk

EEWA: F5E AT FETHRI(973) 1 H (2014CB046905) s 2 [ AR Fh 2 2k I H (51274191); # #8 ff—+ xi B 00T H (20130095110018)
@M. FEE@W964—), U, WWRAmRBILA, 2%, HLAES, WHFLIREERE LR &L IR CERT MR .

E-mail: Igwang@cumt.edu.cn Tel: 13115225568



2 KW A TR AR

33 %

rock roadway bolt-grouting support for a soft rock roadway in Huaibei coal mine area and the scientific-
ity and reasonability of the selected parameters of bolt-grouting support for this roadway has been sig-
nificantly improved. This system has also effectively maintained the stability of the soft rock roadway in

the zone.
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Fig.1 The expert system model for soft rock roadway
bolt-grouting support design
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Fig.2 The man-machine interface of expert system for
designing the bolt-grouting support of soft rock roadway
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Fig.3 The reasoning mechanism of expert system for soft
rock roadway bolt-grouting support design

14 RAIERER

ZRYGEI 5 A BB P 32 22 ST O AR B A T S
PR B B AR R R AR A S T A
HEELEIM R IhRe. o, oA E i ik
TR S B 34 e 2 F H Microsoft Office Word
BAFHLIL) OLE Automation HZILFERFE, 2

SR R G Microsoft Office Word %422 8] () %k
WAz 0, ARG R4 A SR Al S P e R
TS M A B A S AT IR R DA R A HE AR
N RIS RSP R o RE IR R, e E R
TACHO A AR SR R PR O A T S et
A o A B S A B R R 2 i D e 2
FIH AutoCAD A2 fIE1¥) ActiveX Automation [
AR, @B KRS Auto-CAD A1t
Z AN EHR A HEE , RS RS A s Cs il
S vt T 2 5 2 80m 2 AutoCAD # A,
5 i R T i R 1) A A T G S T A
i G TSN T S AP WG Tl % P RS ] < B

2 RMEBERIXIPRITERAZNAR

151
21 TigHsfR#LR

HEACH X H I 82 R IX L 23 1 K i 2
FECABEA T HV RS, R EAE 82 KX
RS, PRI 82 RIX B i, ¥l 82 KXz
fay FAL (AR TE WA AR 2.6 m), 5 82 KX [H|
KBl Bl . AR TE I A5 -521.4~-514.6 m, {7
T 72 JEZEMR T 30~50 m LN, BET LA
w LA A g b o 3, DO E b
g V)28, JRiinT i 1~2 Rk, 5=
Wiff 6°~10°, V¥ 7°, NSRS, B
HR K E -« AREWI A ALY, #1934 m,
Hr 3.3 mo BEPT AL R IE R AR, A AR
W, AR ZE, HURECR, FihixtsiE R
B IEA S AR AT IR B
22 BREBEHRIZIPRITERRGRR

Sh AR 3 12 K T T B Hs 505 AR T8 1R A BRI S
PG5, R P AR E 8 S el
LRARGIATHIR ., YUk, w5k, Wimzica ki
(P EAR TREH AT, AN RG T A S,
ik 2 fral,

RGARYE Co N B T %2 80, R
SRR, THEAT S i EAL B AV
Ry=3.17 m. Hilt, SiEIZBERRIBHIAR AL R
Gt 3 FH 7 A2 U AL R A 28 0 55 4R B L
HeFF DA R ORI BT R ERG S TR
KUY LG B FEE, JRea T IEgH T S
S8, R 3 P A MKHEARETE A5 ) dpr 2 A S
T%, RE AL E RSP TATE E Y,
WKl 4 Pron, HERSIF T,



513 TR PoR BB R S R RE RO T R RGNV

K2 BRAAMEAMASEH

Table 2 The basic input parameters of the expert system
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