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Reconstruction of Displacements, Velocities and Accelerations

from Measured Strains using Inverse Analysis of Bernoulli Beam Equation

olah 4"

*k

- Lee, Hae Sung

- Park, Kwang Yeun

Jeon, Sang Bum

ﬂVI

g4

SR A|ul

St

7M=& Ak

S

L
L

3

A

=
=

N

ol

ol

X

o

it

.
| &%, 9

2~ o
T M

R,

Al

HEm 9N AT

20
0

Rr
KO
Rr

£, HIZ250] 2, &

o
9

M

<

~—

olgsf W

Aol dQlo] WHE (strain) &

o1

A (FBG) 9

AN s o] 2k

ol

aig

el

ﬂ
HH
izl

7A
s

ol

ojger Hel, £, /5= M+4

1]

Y
p

ge

Pj

~

SR 7Fgo] fFadh

H] 2 4-o]

A
)

0

i

TR

Kr

=
=

47) Apelel Azl

b FYEs =

S

o
i

jite)

)

N

ojp

A

=y oy il
M J- N
wl. gk
L
Njo oF
= = N
B
70 o X
B oF 1
NF w o
b3 Uw q.m
CS
ojn K uﬂ
XTI — o
X I~ Ul_
) N
Mu 7K ﬁw
B
I ol -
— 1__/|L 0
KRS
To W1 KB
N & N
o7 B
%m iy
> TG
w5 )
T oF T
O \mu ‘CMI
X 0
A ol
ZU of
] = ol
g
) o <
T oo
=5 =
e I
= =X
X =0
- =
wm. TR
Jo ™ ey
~ o) o
N

oju

(1)

0 at supports

=

0 and/or

dx subjected to w

2
2

-€

d*w
dx* Y

1
Sb

min [I(w)

(E—mail:chslee@snu.ac.kr)

(E—mail:sbjeon11@snu.ac.kr)

17



=4 HEgdE Er9 AA ZHolE udtt. A (1) WHES f3erz oktEely, XA AIxAS
WMdEE WATERE WS PR ¢ AT WY AW AYEAL PREE Ho] genw W} A
T e /8 REFELE TESHH] Rl e s gAY, o2 3] dubAl XA 7o)
HoFE TAAR AFge S5 d4do] dAsA o=t

WG 4SS Aurdon Qs wds AA sgou AMIE Aee A5 AANA es)
ditel o] HYE AAGRE sojeld AA &2 ol HolA A, dwitel ol FA st E9}
NG ew 47HE nFs SEol WA Hol AR £ ATk wFAEEY BAUE @ W,
4, Mt shaelo] Sk AEEE ol 84 T 4 ArH3],

min [1(w) = [* (3, = ,)dr + 22 ;Z(d;t‘f")zdt (2)

ANM W, B, t, t,= 27 ggol AAR MMA A

CouHe FuEdel A4 25 Yt
4 @B olgdE AAD Feol AAL WY HEEF AL & gor], EE FYREWoR 13

3. of A
a1 R den QS Bes] A M HPde AZPT. Swe A4 A%e 2%
3.02 GNm? # 1500 kg/m o9 x| Zol: 30 m=Z stk 20 t o] A% 60 kmE Zo] A
QEZOR olFsy F 2the o] 23.16m HFow FIr ER TS Y 247 24=
ojxtz}l stgom HH IEE 7Y weka-wE ZIEE 100 Hz2 A4 s A (D2 87 24a=
olatg sl 7A) WALW 54 B AR Agelden 100 Hz SANEES A St SRS
wAeky] S8 WA R At 71E Ad 5% A/E zteE WSS Fspsgith. a9 2, 3, 4, 5 &
77t 2g9 WeE, ATAS Wwsle Tawnd 94, FeEEe AAY woeld, FRAhe AEE
olgolt, £ut ANWAR AT BE A Ak ® que] vs) Fe AREs war
oo 001 © Exact T Exact T’; © Exact
0501 T 0.00q —Suggested d E_OVOI,*Suggesleg o 1‘ —Suggested
% = 0l N7 i = | Ti i o Z L
%0‘40 E 201 Trapezoid é rapezoi - § o
E 0307 5 0.0 8 £ oo
3 0204 T:S. .03 “5, % o0sif
0.10] —0% Noise B Qg ™l [a 2-1-&
© 5% Noise ’ -1.59
' N etion) o S5m0 15 20253 05 o s 20 25 2 10 1's 20 25

Location(m) ’ Location(m) Time(t) Time(t)

a9 20w WA MYRE9R) o9 3w Ax W 4.9%) 19 4. wF 99 AAG b9 19 5. 1% 2% 249 e

ofy

TolM = 2ol SR MYPLE S8t W9, &5, 7HEES AT g 7IMs A
a HEge® WoE 7on. ARS FEXRUCE st

H3, $AA%e] 2 o] MAlsA] st

Bt

]
A% AgEel B4 g

=]
7] dE AEEE AR S0k 7t

¢

1. Soojin Cho, Chung—Bang Yun, Sung—Han Sim, “Displacement estimation of bridge structures using
data fusion of acceleration and strain measurement incorporating finite element model”, Smart
Structures and Systems, Vol. 15, No. 3 (2015) 645-663

2. Foss, G., Haugse, E., “Using modal test results to develop strain to displacement transformations’,
Proceedings of the 13th Int. Modal Analysis Conf (1995)

3. Park K Y, “Acceleration—Energy Filter and Bias Compensation for Stabilizing Equation Error
Estimator in Inverse Analysis Using Dynamic Displacement”, Ph. D thesis, Seoul National
University, Korea, 2015.8

18



