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Practice of Static and Dynamic Experiments and
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Abstract; Various uncertainties of the FE modeling may have significant impact on structural identifica-
tion and result in obvious discrepancy between FE model analysis and field test results. In order to elimi-
nate epistemic uncertainty and aleatory uncertainty during model calibration procedure, which contributes
to achieve reliable condition assessment and response prediction, two long-span bridges were taken for ex-
amples, and several critical issues were discussed. By means of field inspection and blueprint review, sim-
ultaneously combined with the precise modeling, uncertain parameter selection was carried out based on
sensitivity analysis, and parameter optimization was eventually performed by the least square method to

complete the working condition assessment and response prediction. Research in this paper consists of in-
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situ experiments, precise finite element modeling, model calibration, and model admissibility check. Dis-

crepancies between FE model and field test results can be mitigated by efficient model calibration method,

and initial design model generally shows 20% and 23% relative difference.

Key words: model checking; long-span bridge; static and dynamic test; operational modal analysis;

structural identification
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Fig. 2 Picture of Laihua Bridge
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Fig.3 Overview of static loading test
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Fig. 4 Layout of sensors in the ambient vibration test
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Fig. 7 Calibrated finite element model

FABE 3 AT I WSS R Ky £ 1) 3 BT 445 2R X 45 A
SR URFE L. T A R OTAR T v Hi
T B LA RS LA R 2% 0 g AN 2 1
SR AHE S RO BRI R R AR R AR AR
o A 2 R R S B A S E RS RO
T ERE T B IE S B A2 AV ] B T A 56 1) 2
FAA. MR SRAE A6 /B 5 LS 2 A 2 [R] R 22
M RTSE T » 6 o PR UE AL 56 I 1 AN s k2 R &
PSP B S T A S BT B AR I DR 2
6 i T 20 AN AR 56 2 2 SCHR Y T M Y 3
IR AR SO AR AN P S RO Y 45 B2 R S
BREETT UL 1. ok AR KA 8 o0 AN il s ' 2 B 2 T
B2 B RGO 7 45 R LI 8. v B o A
B2 PE S R A vl AL B PR A S O R T 7 B R
AR H AR R B W2 (2. MR 4 3B 43 BT 4
BRI 4 AR I3 M 45 AT 5 R Y G BN
WS B H AR s BOb B IE B9 A 28 i 6 AR
BT R I AT SRR AT 7 RS BUR E N B RS
BRI n=7) 3 3o o B A 1 28 S B0 BB - 4R R

JURE I3 M 48 R 5 AR S o A 4 2R 0 7 B 2 AH
Xif 15 22 R ARG, B AR s EGEAIL AL B i g
K FTHA RITHFARS S WA S IR B A IR,
I SCH AR A

L <x<u, 4
Kz, Ly w3 HIFRRAHE SE LT RFAE
i E R A SCR A BRICHE AT Strand? 1) APT 1
S5 Matlab (938 515 0] - FH e /b —3fe i 4%
AL Bk Isqnonlin PEATAZHG e SICAEI A

abs(fiqy — fi) << 1.0 X 10° 8y iter=50 (5)

abs(fi1— [ iter 73 B R IR AL R %2
TR H A ek O 22 (6 R0 24 ik AR BT S B AL
e Rt 3k 1.

0.06 -

—=— IR
| —— AATIBK
0.05 i
—v P
g 0.04 | e g
=003t N
é:% : —— IR
0.02}
0.01

06 08 10 12 14 16
o oA A A ik
A8 RMESTEEA

Fig. 8 Sensitivity analysis of modulus

x1 ETESHENRFESN
FEBMSHRERBER
Tab. 1 Sensitivity analysis and parameters
selections based on modal frequency
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Tab.2 Comparison of deflection calibration coefficient
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Tab.3 Comparison of modal analysis between ambient vibration testing and 3D FE model

Mode 1

Mode 2 Mode 3

f1=0.70 Hz

f,=1.07 Hz

f3=1.42 Hz
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Fig. 13 Instrumentation layout in modal test
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Fig. 16 Calibrated model of Ba Xi Zhou Bridge
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Tab. 4 Sensitivity analysis and parameters selections on modal
frequency and their calibvation results

2¥ ZH A5 A K
- BiHE TH R g
AL 4/ MPa 2.06X10° 0.88 E; 1.04 E; 1.87X10°

CA0 R¥ELATE/(KN+m™3)  25.00 22.50 30.00 26. 30

WMk E R/ (KN m~ 1)  37.60 30. 00 56. 40 40. 30

SR T S IR AT St S IR T 3 A K T in R 1
PEAR DL » 358 S B 07 B 9 52 38 A M L 3% 5. X EL P o
TR ) B A R BT A TR B 8 5 B 4 ) A SR Ay
BT R AL TE A RE 1 00 42 000 117 2 K 6 1
I 57 16 36 A0 B ST AR L L L B 25 2 0 H s R R
82 R 3 V) A2 6 A TR % 45 g LA AR 0 1 Al A g
I I B DAy v A T 5  EL s o A R B AR RO
TR R B R I 45

0.04 | —— L&
- - WIHER
- 8 /)
0.02 } - \\\—”—&%*ﬁg
£ 0.00
% i
< 002
0.04 | RN
0 50 95 140 185 230

I AR 1] A A/ m

H18 Hdm#E 4 E&5EERTHMBELY
Fig. 18 Displacement shape of steel arch
under 4 cars loaded on the mid-span
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Fig. 19 Displacement shape of deck
under 4 cars loaded on the mid-span
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Tab.5 Comparison of deflection calibration coefficient

‘ HE M L]
i &
#hps 4/8 5 6/8 s 4/8 E#6/8

S B8 B /mm —35.00 14.00 —45.00 11. 00
P BRI/ mm —40, 30 19.80 —50. 00 18.00
MRS /mm —36. 20 16. 90 —49. 00 13. 60
B AT 9 0.87 0.71 0. 90 0.61
BRIG ¢ 0.96 0. 83 0.92 0.81
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Tab. 6 Comparison of modal analysis between ambient vibration testing and 3D FE model

Mode 1

Mode 2

Mode 3

5z o
: v\f
i

f;=1.83 Hz

£1=0.61 Hz

f£,=1.00 Hz

£1=0.60 Hz

£2=0.99 Hz

f5=1.81 Hz
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