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RESEARCH ON UPDATING FINITE ELEMENT MODEL
FOR BRIDGE BASED ON APPLICATION PROGRAMMING
INTERFACE TECHNIQUE
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(College of Civil Engineering, Hunan University, Changsha,Hunan 410082, China)

Abstract: A traditional model-updating method can hardly deal with a large complex bridge structural system
with multi-degrees of freedom. An important reason is that a structural system is difficult to be accurately
represented by the finite element (FE) model coding, and that especially the complete or reduced mass matrix and
stiffness matrix are difficult to be built. In this paper, a FE model-updating method based on an application
programming interface (API) was developed. An initial FE model was built in Strand7 software, and the physical
parameters in Strand7 was rewritten by using MATLAB interactive coding. Thusly, the model can be updated
iteratively by MATLAB procedure, and the model updating of large bridge structures was realized. An in-situ
bridge was tested by using a multi-reference hammer impact modal test and a truck-load test. The concept of a
damage function was introduced to model identification. By comparing between the test data and finite element
analysis results, the stiffness of each girder has been identified. Finally, the parameter identification in element
level was successfully realized.
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B8 SR IHz iR Mz iR ZEI(%) MAC  HiEIHz iRZE(%) MAC

1 11.186 11.903 6.41 0.9817 11.856 5.99 0.9719
2 12.984 13.055 0.55 0.9373 13.484 3.85 0.9092
3 15.096 14.005 -7.23 0.8467 13.753 -8.89 0.8909
4 18.121  19.066 5.22 0.9576 19.004 4.87 0.9604
5 19.021  19.308 1.51 09701 19.281 1.36 0.9705
6 29.696 31.148 489 0.7361 31.228 5.16 0.7377
~
4 Z5ip

B E R B Z5 K IR G BB R A2 ad 3
(RRERRT, B FR AL B bR EE G R o 5 kT
MELLGEAT BB AR, (015 BR o AME IR i%AE
M, HREGE R IR A O R T . A
XA LA R e Strand7 5 30E i B R4
MATLAB HI52 H.jj i), @it i H MATLAB 27 %}
Strand7 AT EAE, ST LE Strand7 LT
UG NEHE, w LR It i i S (A AL BE T R 4t
MR, BRI EEL R

(1) FIH MATLAB AT AUE IE, AR A5
e MM MATLAB R Iz 55 DA K D RE 5K (1) &
b P30 R B AT VS, T Strand7 B SR K AR AR
JIHRPEAHEIERRIAL . P 158 BLU7 in) E 3l 56 B
FEVOE BARRE AT T, it b 3Rk T A
N, EATENATHE N T R4S
R ER.

(2) X — JR2VREE T IHMF AT T RGEER 180
WG 2 22 fbkp i vk 80, 2T IR AL
¥ BV RIS SHEE R, HHERNEFR AR
(PR A I T A S T, T 2 ) S
R NFHEIESE, Ihth it T T T2 IR S5
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(3) FIF MATLAB il Strand7 A& H.jj Inl 1) T4
R, KRB IR 9 5 AN, FHREERI Y T
24 MERTG, BIEAT T 30 MBS HIEANEIE.
A0 R BRI RE R 5 30 DS H it 5] 24x6 4>
R sTe ko FIRALR . RASRRE S HOR 2
FRIEAT TRRMEIE . B IE 5% (KR 377 5 T
G RIEAIILT -
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