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Experimental Performance Verification of Load Carnrying Capacity
Algorithm of Bridges using Ambient Vibration
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Abstract : In this study, it is conducted that the performance verification of the ambient load carrying capacity algo-
rithm using long-term measurement systems of bridges. For this purpose, a steel-box type model bridge is fabricated
and the public load carrying capacity of a steel-box model bridge is estimated by conducting the numerical analysis and
load test. In addition, we compare the public load carrying capacity with the estimated result of a steel-box model
bridge using the ambient load carrying capacity algorithm. By the assessment result, it is shown that the estimated
ambient load carrying capacity is the difference of approximately 6.0 percentages as compared with the public load

carrying capacity.

Key Words : ambient load carrying capacity algorithm, model bridges, performance verification, long term measure-

ment system, FE analysis and load test
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of a model bridge.
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Fig. 2. Cross section of a mode! bridge(unit: mm).

Table 1, Material properties of a mode! bridge

g @A | DN TE
(MPa) (KN/m’) (MPa)

Steel 203,890 78,200 £=250((=140)
Concrete 24,647 25,000 fa=27

2RE HXsiqlct. Hig@E ZIHES ANES}
o £o| 5125cm, FA7} 3em¢l &HEE AR5}
Fou, FAHR7LE 93l Wire MeshE THZ o]
ol Ad3}lch. Table 12> =P s AlZto] AS-E A
7ol 244E A=g Aol
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A 2P FE Bd2 F 600719 € 849
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Fig. 3. Location and direction of condensation degree of free—
dom{unit: mm),

Table 2, Natural frequency of a model bridge by FE analysis
Mode Ist 2nd 3rd 4th 5th 6th

Frequencies

(Hz) 20.76

41.20 | 49.01 | 93.02 | 103.02 | 182.48
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Fig. 5. 3—dimensional FE model of a mode!l bridge.
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Fig. 4. Mode shape of a model bridge by FE analysis.
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Fig, 6. Stress distribution of main girderby dead load,

Table 3, Assessment result of calculation load carrying capa—

city
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Fig. 7. Deflection history curve by loading test.

Table 4, Stress correction factor by loading test

% | 9RE | 988 | SUAAAT | e
N) (UEsaic) (/l Ecal) (K. «‘-‘(mnc)) c(static)
132 29.51 32.28 1.094
264 5902 63.95 1.084 1.077
396 88.53 94.33 1.066 :

528 118.04 125.67 1.064

Table 5, Deflection correction factor and impact factor by
loading test

A3 | AR HFRAAS
SET| ¢ KETest e | 40500
(éstutic) (5ca1c) (K(S(sratic)) (%MC) paiz | etatie
1 | 6.24mm 1.042 0.58
2 |0.20mm | 0.25mm 1.250 1.142 1064 064
3 |0.22mm 1.136 0.71
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Table 6, Result of MAC value plotting by FE analysis and ex—

periment
2y wEF Ay
FE 814 =°
1st Mode 2nd Mode 3rd Mode
st Mode 0.9707 0.2844 0.1007
2nd Mode 0.2012 0.9444 0.0501
3rd Mode 0.0652 0.0482 0.9233
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Table 8, Result of MAC value plotting by advanced FE analy—
sis and experiment

FE 34 2Eug ¥

A #) Ist Mode 2nd Mode 3rd Mode
Ist Mode 0.9992 0.2501 0.0184
2nd Mode 0.1230 0.9903 0.0202
3rd Mode 0.0116 0.0225 0.9867

Table 9. Comparison of load carrying capacity by estimating

method
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