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Free and Ambient Vibration of Steel-Deck Truss Bridge
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Abstract

This study describes an analytical and experimental investigation of the pedestrian steel—deck truss bridge in the City
of Rochester, New York, U.S.A. This investigation was undertaken to provide assurance that this important bridge
continues to be functional for this use. An ambient vibration experiment on full—scale structures is a way of assessing
the reliability of the various assumptions employed in the mathematical models used in analysis. It is also the most
reliable way of determining the structural parameters of major importance in structural dynamics, such as the mode
shapes and the associated natural frequencies. Pedestrian—induced vibrations have been measured on the bridge to
determine the displacement and the vertical and transverse dynamic characteristics of the steel deck truss. In the
analytical modeling, three—dimensional finite element analysis was developed and validated against the ambient tests.
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Free vibration test, Ambient vibration test, Three—dimensional finite element method, Natural frequency, Mode
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Table 1 Section Properties

Member Legend Area Moment of Inertia
Ix = 781 in*
Truss Top 28.6 in’ (32512 cm")
Chord 1 |r (184.4 cm?) Iy = 1310 in*
(54465 cm")
Ix = 773 in*
Truss Bottom 31 in’ (31267 cm")
Chord Al (200 cm’) Iy = 1582 in*
(65834 cm')
Ix = 528 in'
TrussEnd | 1| [T 17.72 in® (21990 em’)
Column al o (114.3 cmd) Iy = 901 in'
(37513 cm?)
Ix = 753 in*
Tower L 1 r 26.3 in (32351 cm’)
ower Leg L 170 cm?) Iy = 757 in
——— (31489 cm’)
Ix = 387 in*
Tower Strut -1 8.75 in® (16111 cm")
d L | 6645 Iy = 398 in'
(16583 cm*)

st AUHHe] AoE v R AYEH (Bergmann
Associates, 1999).
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Table 2 Experimental and Analytical Natural Frequencies

Mode Field Test SAP 2000 Direction
Number Results (Hz) Results (Hz) Type

1 1.70 1.717 Transverse
2 2.04 2.017 Transverse
3 3.04 3.434 Transverse
4 3.54 3.504 Vertical
5 3.84 3.883 Transverse
6 4.29 4.054 Vertical
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Experimental Frequency Distribution Experimental Frequency Distribution
for Transverse Mode # 1 ( 1.70) for Vertical Mode # 1 (3.54)
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Fig. 12 Analyzed Vertical Mode Shape #1

Fig. 11 Analyzed Transverse Mode Shape #1
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