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Modal Identification of Simply Supported U-Shaped Beam
Based on Dynamic Characteristics Tests

ZHOU Kui, MIAO Runhan, GUO Yao, LIUYi

(School of Environment and Architecture , University of Shanghai for Science and Technology » Shanghai 200093 , China)

Abstract: Dynamic tests on three pre-stressed reinforced concrete U-shaped beams, with the scale
of 1 :10,were carried out by using ambient excitation technique and filtering technique based on S-
transform, by virtue of the basic theory of natural excitation technique (NExT) and ibrahim time
domain technique (ITD). The modal parameters extracted from the tests results were used to
analyze the influences of different sampling frequencies, flange damage of main girder web and

different load excitation on the dynamic characteristics of U-shaped beams.
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Fig.1 Healthy beams PC—1,PC—2 and flange
damaged beam PC—3
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Fig.2 Section sizes of the tested U-shaped beam

and its reinforcement drawing
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Tab.1 Material parameters of the tested U-shaped beam
YL REEL R EE L BB j)ﬁ‘ﬁjj/jﬂi]
fea/MPa E./GPa for/MPa %4k E./GPa
PC-1 45.2 32.9 1751 193
PC-2 39.8 32.5 1759 195
PC-3 44.3 32.8 1770 192
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Fig.3 Arrangement diagram of measuring points
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Fig.4 Entire time histories of signals at measuring
points 1~6 of the beam PC—1
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Fig.5 Denoised signal
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Fig.6 Cross-correlation function of signals
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Fig.7 Contrast of signals before and after denoising
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Tab.2 Dynamic test results of U-shaped beam
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Fig.8 First three vibration modes of the U-shaped beams
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Fig.9 Entire time histories of signals at measuring

points 1~6 of the beam PC—3
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Fig.10
the healthy beam and damaged beam
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Fig.11 Entire time histories of signals at measuring points

1~6 of the beam PC—1 under static load
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Fig.12 Contrast of first three orders frequencies between the

no-load beam and healthy beam under static load
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healthy beam under three different kinds of loads
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