K8Y Fall ~ 99 Natienal Ganfenence / Octaoben 30, 1999 / Seaul / Kerea

HZXl OlE2E 0|28 HYE E3E golde SEHI

Assessment of Concrete Lining Using Fuzzy Theory
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SYNOPSIS : It has been recognized that the assessment of concrete lining is very uncertain and
subjective depending on the engineers who are in charge. T-FLAS which was based on fuzzy
theory was developed in this study for the quantitative and objective assessment of the concrete
lining in tunnels. Based on the application of T-FLAS on the evaluated field data, it was shown
that the assessment system using fuzzy theory(T-FLAS) can be the effective and objective method
for the assessment of concrete lining.
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H= 29 WS ALk ojd AHYNA ol&ste HA F8 7HEL IF - THENY 34o=z
EdEY, 7 P48 o3 o] 282 F AHFAE, 19%)
FH 1 IF cis Faaa & w is Fusy & & b is Fygssa THEN ¢ is Faga
W& 2: IF cis Faag & wis Fusp& & b is Fyuzsp THEN t is Fyzp
32 3 IF ¢ is Faue & w is Fyac & & b is Fyassc THEN t is Fayc (1)
TH 4: IF cis Frap & wis Fusp & & b is Fyazsp THEN t s Fyxp
THS5: IFcis Faar & wis Furp & & b is Fyuzsg THEN t s Fyxr
A7 M, Z+z+el AGFEQ 7, T4, AsgE, vy € w9y, dAE 255 GPR, wWEEE
#Ad" HA JFe F@cg,Fq- s Fauzs S92 IAEY, 4 7RIS g A== oldfis} 2t
FH 19 ARE © Wy = preaalco)Nepeealwe) /N /Nepyazsalby)
T 29 ARE : Wy = praap(cy)/\epeas(w) /\/\etpwazs s by)
T3 39 AEE  We = urrac(c)\pesc(w) N\ Aptpaazsc(b) (2)
T 49 ARE Wy = praap(co) Neepesplwe) /N /\ttpaazs ol bo)
T2 59 ARE : We = praap(co)/\epese(we) /\ /Nt pnazs (o)

A7, #Fﬁ?{A(Co),#Fﬁ%B(Co),"‘,#FaaE(Co)“C‘ Z+zk #A @?'\de(fUZZY set) Faaa, Faap, F%‘"’EQ]
NS SF(grade)S UEMIL o]S9 AHIEE FARS x| Agte] wrdAA s FHo FE2AT
g og3t 2ol T

T2 19 FB2H 0 ppea(d = Wa\tpara(d
F2 29 2227 pupgus(d = W/ \trazs(t)
74 39 2229 ¢ ppuc() = Wo/\tpanc() 3
T4 49 2227 ¢ ppgen(d) = WpN\eepaeo(d)
74 59 2BAN ¢ ppyee(t) = We/\upaze(d
oAzt e WAL Fite zt 73 FEAAE Fol bRy 2 HFAHQN FEAHRE 4E F U
Lraa(D = trana(OV praas(d VARV ) 4)
3.2 A& #$(Membership Function)2] Z#H
a2 18 FEzA N 2SRRS4 2AATY XA TR YEd o2A, $& e FE F o
052 wel HxAH HFe|w, olw9 centroidE xF¢ C FFl 7HA "o waA wl#HAF
(defuzzification)ol] 2] #4 0529 552 CEFLE XdHLh
olg} 7ro] x| FJto|ZQ ZAYE glo]del Ae|Hslol] ALy YsIME AP RS EAT R
FAE AEAS st asEgaE TFee Aol ANF Fasith & V&9 At AEASE B
Zsto] 2E A2 Wn AEsLel AEXAL aeln Bde HAA 2 {3k F3F As)
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3.3 H|HX|# Z}™(Defuzzification)

HA A FERY HAFTAA FEZAE Li 9 Gupta1995), Kruse et al.(1994) So olsf A" o7 7}
Al o] BlAX| 3t 37 (defuzzification) & F3ted AR A, HA A3 ppeqo HHXE 37 = 4 5

o 4% (centroid)S T3l Wlo] M Yoz ALTw 9}

[ eran(Dt dt

—_—— 5)
fﬂF%jiﬂ(t) dt

Centroid : t) =

4. T-FLAS?| 7j¥t = XHZM "I}

2 AFelM e geold JEEItE 98 A FEY AAE Ry, FEUR 27 dig 2AZ ¥x|
=2 AAE, dHEste 1o AN 2 AEHos FYPY £ YEE AE Hx 24} 2EHS 59
sto] B2 AEiE7 AE 35 A" T-FLAS(Tunnel-Fuzzy Logic Assessment System)E 7utabgich.

4.1 AMa”He] M

2 A7l AL T-FLASO 25%% ofdly a3 20 Uehhlz, A"zt 2839 ggsgo
dAe dstd af=dedl osiA 24E HA A A4 Alntersection, MIN A4Y), V (Union,
MAX @S ol83ste] datshs 71829 Fuzzy Logics o1§3tdom, 5 B AT Frpgoz A=y
°|2 % W& AllArtificial Intelligence) 71% §& HEAA €Y GAAG AE7}F Al2goz o) wrd ubato)
et 75 TR Aot

4.2 T-FLAS?| &2 E(Input Module)
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4.6 T-FLAS Program?2| 3

SA A 222 HYe tade Agmsil A5 fadE A& uisl Lol A AVYRES

zgele] T2 WEESFS ARk 3t7] WEe] 7 AT A Y@ FASES Alntersection)

o2 Agsm A48 27 gAY FRE V(Uniondl AN AEHQ A AR AHSA.
olH @ BHAESS -5 tlsl A Aer, AHzA $29 dESF ARAHL

P

Faag-5={0/A+0/B+0/C+0/D+0.2/E}
Fyso5="{0/A+0/B+0.6/C+0/D+0/E}

ol Hu, I-5672e] HA 3ol o HF dxTH 2AL v&3 2o

Firs = Faag-5/\Fesu_5/\... \Fuuzs-s
={pa/A+ pp/B+-+ pug/E}
={0.2/A+1/B+0.6/C+0/D+0.2/E}

5, 3% T3 Zol Az T3 distd FWFozE Alntersection)d] Ae AAet, HETHY T
weFoz2E V(Union)9] 94Hs AAEte WA e F4l(centroid)S F3te] dEFFoZ AAsA At

4.7 &8 2E(Module)

ol ’d3} 2ol 74 Fbel thF HA| A VI yy 9 ¥lH A BHdefuzzification)ol]l 2JsiM tixSHo] 2
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