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Abstract — In this study, the effects of corrosion pit characteristics on the stress concentration factor and tensile strength of steel
wires were investigated. Finite Element Analysis models were generated to evaluate the changes in the stress concentration
factor and tensile load according to variations in corrosion pit depth, length, width, and longitudinal angle. The stress
concentration factor was evaluated under elastic material conditions, while nonlinear material properties were applied to assess
the tensile performance of corroded steel wires. The analysis results showed that the stress concentration factor generally
increased with increasing pit depth, whereas its variation with pit length and width depended on the geometric configuration of
the corrosion pit. The tensile load decreased with increasing cross-sectional loss, and its reduction did not always follow the
variation in the stress concentration factor. These results indicate that the tensile performance of corrosion-damaged steel wire is
determined not only by stress concentration but also by the geometric characteristics and effective cross-sectional loss of

corrosion pits.

Keywords — Steel wire, Corrosion pit , Finite element analysis (FEA), Stress concentration factor (SCF), Tensile strength

LAE

Aot Aojge 2
bR g FEHA st
70};<H ol 71—

1‘%7ﬂ olE IEP

2, N
‘
o e rﬁ i

E J
(N
1o
1
il
HU
=l
o 9
I-l'l

o2
YO U
BN

> 2o
9 » B0

2ol A5 1 2
85 TEEE 487100 BT A, A2
B4 29 S I3} HSAN THT >
ColEg 45 AT 2B WA ehaA B A
o JFE & % glom, ot A @ Aoj

o)
)

IR

oo 0 e e
ox Lo

Note.-Discussion open until April 30, 2027. This manuscript for this
paper was submitted for review and possible publication on August
24, 2026; revised on September 29, 2026; approved on September
30, 2026.

Copyright © 2026 by Korean Society of Steel Construction
"Corresponding author.

Tel. +82-55-772-3293 Fax. +82-55-772-3209

E-mail. jahn@gnu.ac.kr

9] &40yt o = ojojA T2 &S| B A WA
S5 U ol et FAA L AlolE EA oA L
95 G RAEgo N2 S fAuE /T
o Z7htol upeh ¥ 4 et Qe o Aol
2419 A4 s fete] olIER, 2AE
579 47 3R M S EE Skl 24
o e tol BAle) RS Belaha itk shAln
AT S 29 HMdtY Al AR s 74
] oA AlolE A &4 Be gitE RAE
o] ¥AHE BE HuE 1 ok,

ojof w2t 2ol FAA & AolE FA S FAlE
gl & 45HsE Brst] fIRt A ey EH L
U FAlo 2 A HAE 7SR JE Qe
T FESS= ST Ao e FATE St o
2 ZE 45 At Aol AAIEH AT, gt Al
Ao & oI5t -3-2 1 ZA|<=(Stress Concentration Factor,
SCF)*I oL o] E gAto mh2 QI 55 B4 A+

FYE QAL SN 712 AT SYASA

QS| =57 ABSE AS2(5-E A2047) 20264 109 285


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2026.38.5.285&domain=https://ksscjournal.or.kr&uri_scheme=http:&cm_version=v1.5

V= ske] 4

24 WEF} e AHY SHYF

SOl HE AT ES EPHOR 2T o], 5L
SANE 2A0)49 SHAEALY AYEE BA
of et ATE HET Agolth. ek B T B
HIIE By skl G2 S UTALY A5
oI5t SYPEASY AFeFH ) BAS Blw
9 A4S A2 BHOE 9tk RATE] 2ol
 27], B 27] @ QoY ALE ApEsE
HAstel GUALNLLS SASUT. Bt HES] 4
oYY AEE TFstel SHUFALY Haduy
Zagol AAsHE Mate] v X & S LA

>

-
=2,
Rl
Ir
o)
°x
5|
=)
=2
i
oZ
_o|£
rir
4
N
1)
Jz

o)

o
m>~
ox
ofr -
=i

i
4>
ﬂ
_?L
H
4
1>,
i)
|m
lo e

N

o,

g Mo g
)
&

o

Xy
e

N
> O,
i)
&)
ok
N
H1
i
N
Fo
o
S
R
3

o,
e o

& I O
By
N o

oo o H
1% ok

|0
ofN U
o wE 3@

i)

o

o

)

rlr

o

HT

of 1o

o

r2

i

Y

1o
o &
e

R

2
ol

=i

N

o

ol

2L
B
-,

(= IC 7
oyl

B>

o
»F
2

o
e
o
.

o

o &b
N
)
)

b

2

N

)

ofN
It}

Rl Az
 flo
N,

Mo
o fo i
32

e

e =
o)

Y

Ky

P
o
i)
i)
KT
olo
{8,

wt ol W 4o S ok Lo
gy pp 2 oX
30
H1
Rt
o
o
(g
>
fu

X

oy

N )

o &0

N

O >
I e ooz

o
re

o] vl
Fhas e Aol4 2L B8t
|49 $E0 P Baslgont, 2
14001 2 %-20] W2 K8 0510 29)

wEE Y B HJEOMLM 1871 ey

ko
ofl
02:
=3
=
HU
i
oxl
ol
3@
5

[e]

X -

il
ol

286 Q=m7dTEot] =g A8 A5 T (FH A204%) 20261 109

Fig. 1. Definition of corrosion pitting dimension
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Fig. 2. Parameters for longitudinal direction

QAN T 5 Uk RAEN S22 T}
E 7

ZHolE A A5 0.5 %20 % M= 474

Fig. 2= A0 E Q] HA|ZQl =27] ¥3lof| ©& &
HYSASTL AFAE HskE Brlelr] g /3
a2 SR dE, HE Zo|(D)y= B4 AF(D)S 71E
OF20.5%,1%,5%, 10 %, 20 %= A3}t Zo]
WRF (W) 271 dolol dEk BlEE o 108]714]

Z7HZE. ol RAMES] (1)L WE Zolo
Heste] S7kshEs stk

Fig. 3= Z(1,)& A8 Aeol4 Bolam,)
27) Wste] BE SUYSASL ARFE WSS B
747 giat fataasla mdolth HE Zo|(n)ye
3 AE(Dg2 5 %, 10 %, 20 %= A5t HE
Z(WpZ 2ol 2v|E st on, E Zoj(w)
L= Zlo|(D)el T3t W& et At o] F3) WE

Y AN Ha BE FHAS FLA {A
AEA, £4 9] Lol B
VY A5 WAL FFL BYFAL



Axis-Longitudinal ~ Axis-Longitudinal

Axis-Transverse

- Axis-Transverse
R
T

Wr

Axis-Longitudinal

Fig. 3. Parameters for longitudinal direction ( 17, Fixed)
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Fig. 4. Parameters for transverse direction ( W, Fixed)
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Fig. 6. FE analysis geometry, model, and results for stress
concentration analysis on corrosion pitting
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Fig. 7. SCF change depending on element type and size
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Fig. 8. FE analysis material properties, geometry, model, and
results for tensile strength analysis
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Fig. 18. Correlation between SCF and tensile load ratio of
corrosion pitting with longitudinal direction

©
I~

o

o

Tensile Load Ratio (%)
£ £ £
A |
o o 9
3 3 2
i
Tensile Load Ratio (%)

Fig. 19. Correlation between SCF and tensile load ratio of
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Fig. 20. Correlation between SCF and tensile load ratio of
corrosion pitting with transverse direction ( 17, Fixed)
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Fig. 21. Correlation between SCF and tensile load ratio of
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