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Abstract 1In this paper, a damage assessment technique using a moving load test and optical sensors was studied
to overcome the deficiency of measurement information in bridge maintenance. Continuous displacements by applying
the reciprocal theorem to the test can make the assessment simpler and more practical. Numerical and experimental
studies were performed to show the efficiency and accuracy of the proposed technique as well as the possibility of
a more realistic assessment for large infrastructure. The results showed that the assessed damage levels are quite
accurate, and similar to the exact values in actual damage locations, even in the experiments. The proposed technique
is useful and practical for both detecting damage locations and damage quantities.

Key Words : Bridge, Damage Assessment, Moving Load Test, Reciprocal Theorem, Optical Displacement

measurement
1. M2 Hiatsolt Adel, 844 edow A v
F5e) 22l o3 &4, 2azlE A3}, e 14 5
1.1 ALE|7|ZEA A E| CHMTITT|He| B3F H o 93 A&4 &4fo] WAL wpeba] AL 7|3 Al
=M BEo AHe obdA Wk 2 A g 99 gy
suidon ve wek b BY 5o Al | aae 8 FATE ete] &7 Hth o & 91 oje] 7kx W
(Infrastructures)& AH§717F 5ok AAS5S 2apebs  HEC] A7, /sl dA] 7l 48 5of o], L

o] w2 2013~2014d % FLdoista A5l oJate] AFHAE

*Corresponding Author : Hyeong-Jin Lee(Changwon National Univ.)

Tel: +82-55-213-3774 email: leechjn@changwon.ac.kr

Received August 25, 2014 Revised(1st November 3, 2014, 2nd November 17, 2014 3rd December 3) Accepted January 8, 2015

769



Ade71Ee e =g A Aled A, 2015

gl

k]

g 4 — % T = il R O
& oF < B OB o0 B R <V EE or W T o KT
SEy Ehg g®  a R = b H T ERT g
S o = o Ao~ X —
RS moﬁ T oo do mK E_y. i Moy Jo e o T
ER R A . = LR TERET S
= ™ — <o o o T o S o) i
=i TREEREE @ % g TeTBw Ly
TEN oxlby Py © B 0w T o i Mo oo AT oy
B m,ﬂlo«cﬂyo,olgaﬂmﬁMMdl.ogaMM amﬁ._.wo ﬂﬂor‘l__/lg%ol@lﬁ‘m:
- = < = = —

MiLdeszQQMwAT@MMﬂi M) _.._o_x_u W%M7AMu7MW%MME%
yor\D@Fﬂoam (= zidﬂﬂ o] H_t i) o X Lt,;o|_£ﬂ mﬂr;&
x 2SR o0 =6 o ER Hu_._._HuA]MeqmlAﬂﬂue

doiﬁm%mo??uom_ﬁmoﬂmo N RIOSI~ZTomsHE
TEEedge P eSS D Bl L T
cEExzlr LR I R - N I S
N BRI e T84 5T
Lttt ponsiolesl R Bl kg
g2 L5 L T oy X AT e w L
F 8 = ;ouoﬁn/ol,qtv = - " Ne LR 5 oo
G O L I ol - M N RGN
Mymm%zvﬁﬂw%%_aﬁomﬂﬂmﬂ o N I e A G T SIS
FEOF BWMKT TS WX T AR A B N o T W
o e AN BT EEO PO R WY I HERTHPXYT T T F D
o & - .EAoMMMmﬂqq_nﬂ%xomﬂ@rrut ﬂm_ﬁ%mﬂ_t7ﬂ%.ﬂeﬂ%ﬂw
Wuﬂﬂ Wrmﬂm(amqﬂvﬁoﬂ%%%mﬂ%ﬂ %mﬂﬂ;ﬂﬂ?ﬁﬂ@?%
TR Weome g B do gy B ) o0 PR R I e = L
TEH Noxplgp® oz lFT T aoeVBTRTz0gsR®
%dr.ﬁo %#wﬁoﬁlxowﬂmﬂwm._mlio%dr._ﬂmamcﬁﬂ@%utgobtﬂn,@
N om 4 wmaulﬂaﬂiﬂzﬁmwﬂ%ﬂ%Qumﬁ%mr_ﬂoamﬂ\wﬂuﬂﬂ@
=T Lo.mﬂﬁ%mﬂﬂo%ﬂgﬂuim%%otimwﬂﬁmﬁﬁ%ﬁ
X . X o o= ™ Jl il ) B ).
PETEER E Tz T Rl Dol we%giﬁm%%ﬂ@oé
= 3 o o fa ~ - x 2 ® o o @ B s =

o > K me% R R RE P@]w]mixizouf
ER Pz EER PRI LTS R g 8K B oo T
BT sz 22 EXwelawosd pTaonng® B34zt
I BN - NG - I B .gmaree%%wuﬁ
S I S A T S e - B = I
A T ﬂnzn],ﬂiﬁiﬁﬁr%m%%ﬂmﬁ%%mﬂmm%%%%
N IR S S Aol =T Rk
= = e T g g Nl R g S5 o N B o
PP L iy P g T R T R E e AT PESE T BT
wwEE EF L s BEROBRMTORR ENTRT R o R
o N No N B T B FEE RN 4 o+ oo S e EFT N T
o & 3§54 ColcE 2T oy B o oo o BN ok S5t
= - 2% R g dooprw O X o BTN EFT TR & T S oK g
TRTT SEMSE2FERNINMNINTRT HKZTIENH BT S

st

(Impact test)[11]

3]
=4

57

=
5

L
L

3} (Moving load) ]2}

5

K

(Modal test)2]
125k
=

3]
=3
A s

o

b

=S

o

bt

S

AR

ol A

(Scanning)
o] o]

2l

=
(<)

=

o
=
5

770

}.

==
=

B A

q

8

AA L]

AZ

=

=

}

k<
hal

1%

o
R

oo 7]

i
B7F Folut

=

o o]
3k
T2, urh 2443 A

=

=

H A5
R
A

o
el

=

A5

™

A 5] A

)ell o

=

[¢)

=

=

(9]
of Aol Bk
7

=1
=



Y AST FRSSAIR - O3 wFTE

#4714

Measured time history by sensork Deflection curve due toload W atk

Displacement u

k i L
[Fig. 1] The Concept of proposed technique
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[Fig. 3] Displacement decomposition of damaged bridge
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