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ABSTRACT

A crack identification method using an equivalent bending stiffness for cracked beam and commit-

tee of neural networks is presented. The equivalent bending stiffness is constructed based on an en-

ergy method for a straight thin-walled pipe, which has a through-the-thickness crack, subjected to

bending. Several numerical analysis for a steel cantilever pipe using the equivalent bending stiffness

are carried out to extract the natural frequencies and mode shapes of the cracked beam. The extracted

modal properties are used in constructing a training patterns of a neural network. The input to the

neural network consists of the modal properties and the output is composed of the crack location and

size. Multiple neural networks are constructed and each individual network is trained independently

with different initial synaptic weights. Then, the estimated crack locations and sizes from different

neural networks are averaged. Experimental crack detection is carried out for 3 damage cases using

the proposed method, and the identified crack locations and sizes agree reasonably well with the ex-

act values.
1. M

43 Ao 'Y ¥4 FRES FEEAY, &
HE, US5F2E 5 T8 AR gy ol&yx
dom, ofof tigh x2 kA SRE g AAd
4 EUHYE 2 ATEA 7lsde]l a9l 9}
th g, 7Ee B9 FEREAA P gl
&4 d T shuteln, AEHQl v A HE
& F2E A B AP Besy Nt s
B 2B &3 Axdd £58 FUT Bt
ek, e A FARAIEE AzEY ¢
T AR e, gk A% et

E-mail : jwlee@nsu.ac.kr
Tel : 041-580-2761, Fax : 041-580-2929
* 39, =7AATE AlsE ey s

& T A5He JF dHeolHE ol&ste] w2 9
A 718 B8 Sl

s FEEA7EE b oR dER <l
& Fx2E RESA WHIE &85, vdi 7
HEo] oA Aabsel 9ste] AlRbE L Qv o
5 5 9% A% 2= A +EEA7He o
& A4 ded A e dAEaE"oR i
< BdEsta FurE ASs fAE 2gehe
gtoliz el vl #ES A A7 FHEHAL
H Rayleigh B 242 $Hst1 ¢4 A9 =
7o FEE F= 3AA Y AFFIATE SAFSHE
&, ASE AFFIE A7 daeES o]8et
of dolZ o] 99 AVE BAHIFHY. &

7ol AtEQom® ufFHEy Was o
7

Zzol weto] e W] vds F4L &

-320-



<
Niny
~TL
~
=
O
N
| e
=17k
S
@\l
(o]
Il
=
2
2
3
i
N
Jl
Hﬁrb
_/O
esel
o)
mrt
ol
e
3w
ny
5
w X
t T
5 T
B!
o
FI T
~

~~
)
>
45
=2
=
8
Q
—
©
iy
IR
| [
N=
=
s
(&}
—
s
Il
<
=
S
o HR
E~
T~ bo
—_
K
N =
=
uj o
N B
iy =)
=Kog
- o
0
52
o o
B m
3] o
1o
w X
iy
Moz
1o -
=g

I

o~
_I_—’

A

L
L

|, vi= Xol&EH]|, B

9
Hwgr 9 7Egre gHolzadE,

g
7_11—
nel 7ojolct,

°]u1, c 1

H]
fo] #9we
o}
L

9

R

o
=

=
2 7]
142

[

7}

-
I

]

o

X0
~NO
1o

ujo

bl
rE

—_

=
~NO

160
oH

)
%
o

=
x o
~— | =
= | D
3
e}
g
l_l
=
By
w [2e]

28
Lo

M

=8

o B

g

w )

% 0

N o
mo &

o ©

2o

ﬂ_0|6

= 2

M T

o

0

By "

T

™ X

o

=
=
o B
S -

T

1A, woAe &

9|

&

I
o0

<

K1
H

S
o
>

]

_/I: [}
Al v

=)
=

Az g

=i
RL
1=

R
EE

il
o

AL o
w71

o
— 9
‘AEO
%
UM
7= A
ﬂ)ﬁl
o
T
<"
T K
e
0
o A
z =
=3
I
o
=W
lof A

Fig. 1 Cross section of the cracked pipe.
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Table 1 Damage cases

Case Crack location, Crack size,
¢/L 0 (degree)
1 0.1 26.9
2 0.1 49.5
3 0.1 65.1
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