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SYNOPSIS : In this study, an expert system was developed to predict the safety of tunnel and
choose proper tunnel reinforcement system using fuzzy quantification theory and fuzzy inference rule
based on tunnel information database.

The expert system developed in this study have two main parts named pre-module and
post-module. Pre-module decides tunnel information imput items based on the tunnel face mapping
information which can be easily obtained in-situ site. Then, using fuzzy quantification theory I,
fuzzy membership function is composed and tunnel safety level is inferred through this membership
function. The comparison result between the predicted reinforcement system level and measured
ones was very similar. In-situ data were obtained in three tunnel sites including subway tunnel
under Han river. This system will be very helpful to make the most of in-situ data and suggest
proper applicability of tunnel reinforcement system developing more resonable tunnel  support
method from dependance of some experienced experts for the absent of guide.

Keyword : Expert system, Fuzzy theory, Tunnel reinforcement, Tunnel construction, Safety
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2.1 A FE2A 2" (Fuzzy inference system)

HAFES o Je ARG EHY] Ast] FHEokE FYOE cjHPokld Hgsm 9
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Input| — |Fuzzifier| — Fuzzy Rule—base. — | Defuzzifier | — |} Output
Fuzzy Inference Engine
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GG AEE ASE Y3 dF AFoNA ALY BATHEE TAZ BF 8714 FENUSE HAA
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3 Ay AN £3gE, A, ASE, 3T, SAG4EL, IEY 3HL HY AN =2 A
RS Hol, 7@ BAY t}ﬂ 9", LW 2894 39 5 HY dA4d 53 ¢ e a4
< BAY 22 AABAE B FEHL zwu Ef 7t of § e}ﬂﬂ ol Aoy AT ofalg
o2 AsA gFe] e wEt WEE FriRte AAAS o] e AFFH Aoz FAFACG

FAA A A+ 6714 i?&ﬂ'ﬁgi diojeHoj A28 TSRS JA, VIAZE, AT H
de] M vy & AAAHS JHRAG, GAE ﬁialE, 72 27y g aged, 3%
2 T2 HY A SEH 9L ABAHL B e ARHLS 2= 2He gdAryge ulg)
g B3 HE AL Roe A S mHste BE4EQA SHAA AlFE Roew Hlr

Z 1L gdde 43E HAF2 A7
g WS [ 1 | 2 | 3 | 4 | 5
Al 2&% FgFore 25
AAHA 5F A 0 0 0 0.10 0.36
dAH 55 B 0 0.11 0.25 0.85 0.64
AP 5F C 0 0.89 0.75 0.14 0
SHAAH S5 D 1.0 0 0 0 0
o A F 24 3

T3 HE A E 0.89 0.72 0.62 0.54 0.31
23 2+ 0.89 0.62 0.57 0.39 0.31
23 R 0.67 0.33 0.32 0.30 0.12

1 AA =3 0.67 0.62 0.56 0.31 0.12

Ao ABRA o] 2F YR TR2EYE A o] 1310 m 3 500 m F7+el] disl ZAFS 13171
o A g F 389 Aas Joz Mdsld HY A D/BE TEagon BHY AR JHgEo
2 U 843 5984 FAHSGY E LS QR m2Hd 2gey AR A2 AL 57
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