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Abstract: In order to improve modeling accuracy of finite element model updating technology, this
paper systematically discussed the principle of various methods of finite element model updating
according to three classification methods, including object-based model updating method, infor-
mation-source-based model updating method and another method, and sorted out the context of
their relationships and the technology evolution of various model updating method. It also ana-
lyzed the application status of various methods and their advantages and disadvantages in two as-
pects including theoretical research and bridge health monitoring applications. The results show
that there are 7 further research fields of the finite element model updating technology:@® multi-

scale, isolated substructure, agent models, stochastic and nonparametric model updating meth-

Y75 B #:2013-06-26

E£WA b g m A S AR L 55 9% L 308 42390 H (CHD2012JC077,2014G2210001) 5
JUIRAR s IE i T R 0 H R TR L (2011-01-001)

EEREIA R MA977) B LV % N #8%  L¥ W+ E-mail: BridgeDoctor@126. com,



2 KZXFFHRARAFR

2014 %

od; @ the model updating method based on strength theory and nonlinear theory; @ general

model updating algorithm and unified evaluation criteria; @ the model updating method combi-

ning numerical simulation, theoretical analysis and application in engineering; (& making full use

of the whole-process information which is unique to bridge engineering; ® developing software

for model updating of bridge structure; @ finite element model validation. 3 figs, 70 refs.
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element model; finite element model validation; multi-scale; isolated substructure

0 3

244 fdt JE s ) (structural health monitoring,
SHMD J2& [ A1 i $4 5 BiF 5% 4003 2 4 76 A7 BR G A
I (finite element model, FEM) ¥ #4540 1Y) L hilk =2
b R AEAT B B A5 R R AR B Y AF 5 AL
38— 8 A5 U0 5 vk RPEAS 5 1%, S S 22
Lo A FEMEIEAL S . A BRITHE R & IE (finite el-
ement model updating, FEMU) it H i 5245 3] 4 18
FLSLEE I SE SRS W 45 M PR BE B9 FEM., 7 SHM
XA AR g HEUE A BR TR, — > HERf A A
“BLUE” (Baseline) £ BR B AL & 06 A AT A . JEE
A PR ICHAY ) 128 H AR 2 AR DU S 45 4 1 i 3
TIAT A o S 05 P 00 R 25 PP A i A3 T 52 114 45 44
Vo FR T A R O R A 0 W] BE A TE IR 22 L O
BEERAEEAR -, 78 SHM Z G0 B #5711
FEM RE % 42 10 . 1F B ML 52 e 25 b 5055 1 o o] £ 38
Ve 45 SR S BOHRE i 22 ST BE /N . © LR BIF S 1R AR
Mz,

FEMU R ZH G IRB B —F ik, C & 7E 4
P4 15 1R 50 R VE A R AR B T N Y
SHM 45 35§, , #1514 55 8] 42 0 2400 A o 3k 8 Bl A 50 5
RS 2B A 7 bR B S B DU 2880, 5 FEM 45
HEATER G Ol 3 A A 2 R 45— R GV EE Uy
P AW A& IE FEM rb (5 NI EE , 15 31 45+ W B2 A2
A« DT S B4 1 109 or A4 45 R B 0 PR Al . FE-
MU 58 N 25 BLAE FE & IE S R B AL 3 H A5 oR 5K
B B RREREANFENE . — BN iR A
A7 S R AT A BE AT LUV S PRAY VB UE FEM 9 BE A
e . 2R FEM 5 150 455 Y 15 3] /9 25 44 R 1 22 18]
fh 22 5 im T — 8 B B MR, BT A FEM 47 0 %2
B IE A5 P & 22 ) Y 22 S5 R AIR 3 T DA 52 A
., FEMU & 1 R,

AR SO R AE TE 7 % 42 A7 5 Ok T A At Uy v
X 3 Ry RI5EE M R iR 4% B FEMU J7 5 19 Jit

T

AR iR bR
[ ]

e sl
WREHH

A FRIC BRI & IE

& IE 45 5
w5

_{: Fe e A RCHERY J

Bl A FROCAE B T R AR

Fig. 1 Flow of finite element model updating
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Fig. 2 Classification of finite element model updating methods
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