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Fuzzy Inference-based Quantitative Estimation of Environmental

Affecting Factor For Performance-based Durability Design of RC
Structure Exposed to Salt Attack Environment

= & E & & g" S
Do, Jeong Yun Song, Hun So, Seung Young Soh, Yang Seob
ABSTRACT

As a part of the effort for improving the durability design based on a set of the deem-to-satisfy
specifications, it is important and primary to quantitatively identify the environmental impact to a
target reinforced concrete structure. In this work, an effort is made to quantitatively calculate the
environmental affecting factor with using a fuzzy inference that it indicates the severity of
environmental impact to the exposed reinforced concrete structure or member. This system is
composed of input region, output region and rule base. For developing the fuzzy inference system
surface chloride concentration(chloride), cyclic degree of wet and dry(CWD), relative humidity(RH)
and temperature(TEMP) were selected as the input parameter to environmental affecting
factor(EAF) of output parameter. The Rules in inference engine are generated from the engineering
knowledge and intuition based on some international code of practises as well as various
researcher’s experimental data. The devised fuzzy inference system was verified comparing the
inferred value with the investigation data, and proved to be validated. Thus it is anticipated that
this system for quantifying EAF is certain to be considered into the starting point to develop the
performance-based durability design considering the service life of structure.

.M B

11 47 93 2 54

ZAYE 7]& 4 “°P°ﬂ/‘1‘—“~ ZAHUE FEEY TE4
Yz A4 e 83 RE Fol7] AT oz T4
AR E e dF =80 716}}5101 o3 Y}t oo 4¥ T 437 ZFo|AE PeBBu$t Duracretedhs
HE Z2AHAEE Fato] s o] FofA AT FHdME F7HHA A7 vFF Ro] A Aol
o] oA Ay A9 AHYANA FHHA HAE o TaYE T2 AL S
AFEE 2 2Ee 2147 JaE A AM J)eL AFqEE udME HIHoz HF ook
& AT Eopojrph?

N

£ RS, ARRAL AF - B4 Behy, P, HASE
o R34, 22AL71$ATY, BHAT R, Post doc, F A}
sax HE Y, ARNFR A% - 4 FHY, 0, I}

20059 % ¥ U Es] =83 237



Z:aE FZREY UTAHE AAZ A5 FH AHET ofle} ZAHUE A FEEH 54
v HYY ouelx d¥E § gtk g7 WFgel@ ACI committee 116914 B d
AldE Zagle foHS Fxsle BW ‘the ability of concrete to resist weathering action,

-

==

chemical attack, abrasion, and other conditions of service'st® A= &t Ut & Zad e W74

& oy 37437 g2d g AAHAZATGE AL & & 011;}3),4)

ZagEYy WFAHE 12T RC FREY WF4 dAs AA AAld HEHE B4 o Ao
Mol gHog =Hol glof AMAA AstE oY FEH AFAEY £F, 28 F HAFL FE YA
o ARFHQ Rl we 28 H&E F e A4E 2AES U Aok F &Y WFAY AA
 A@Fe 7RGy FHAHL MR AT LAY 2FE HE + e FYFTAHY FHo=
FAE o gith old B AFE 7]E9] deem-to-satisfyd WTA AAE AAstnA e dH ol ¢
e ZAYE FRE] =EH0 JE Hed o8 FFZPY F¥E ARHoE nestdof 7
o dustd WA Ae el He 2AYE F2EL 4 HX3e 80 dE2r A2 dE 3

oL

3 zde F2E Watel A2 BE dUZH AEERA GUE F7) BB LAY Aux
23 A FYA57t $A4 EQ BHEY A9l mAd B dFE 2adE Fxo
B 2l ol gRze] tetel A FE9 PP B BFIYA4E FFHOE AEHE o

=

T g

2 d7e gae] HE BAzAL A0 E FASY 1 FA QAZE 25(TEMP), &
E F3tE o] 2F=(Chloride), ¥ TEAZ(CWD)Y wi/A¥F7t e

Atk ol wWiAHFEY FXEA dE dFAFE oy FnEIAH ey, Do) JHE F

AE7F Jee BHI2EY T wyE Fi ol FEH T AFHA 48 ARE AT
F 4 719 F&(rule-based inference)& B3td 237t olFo] At o|¥A A F& A2
FAe] Fojd BREARY N4d @ ATPL AN dojHez RAHC & JNEY FA
o] FHIFA(rule of thumb)®] WTAA Hdte F o ABHA HA LPPE o] F7] A& =¥
o] Azt & Ao HZHpH?

2. defjol wEEH RCTxE9 #FAdEQIxIe} O HE

£ dFdMe d8iel x&" RC 72EC O3 @93 FFEAHE 2HJT F FEE o9
EW 5E9 o9 e 9E F A HEAEYG FUEE 2dn FAEE P& Fr
899 grleErt nHUY S8 AUSE A 10%Z WE =AY £E40Toldez AL A
$ate ASde 88 RA45r Zasdes d3dFs) Jlesz o nagen, 58 45
A g A% #Bo} 6 Do(splash zone)ol A E@%Eﬂ =31 BA&Y goe € 18std 988X
F2 AARGDE" d71M F GFARAEL 71E FEEH FIPolME J9d9 dYsE AFHe
28A4E AR Ut g $24 B @FAE olgel £8 HAF 43¢ AN dojusz
A2 s Hh

3. HX FE MAd 1F

31 Azd 7z
Figure 12 2 oA

e
o
N,
P
o
f >
ox
o
Ho
2
-4
o
1)
B
X,
>
>
o2
Yo
4
BN
]
)
i
=
e
po)
o
ot

238 W+4



Chigride

CWD

RH

HRER

TEMP

INPUT

FUZZY INFERENCE SYSTEM

Figure 1 Fuzzy inference system for estimating the EAF
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Figure 2 EAF inferenced by the relation of Figure 3 EAF inferenced by the relation of
chloride and CWD in case of TEMP of 20C and chloride and CWD in case of TEMP of 25C and
RH of 60% CWD of 0.5
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