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Dynamic Assessment About Existing Simply-supported
Hinge Joint Celluar Slab Bridges

LI De-jian, PENG Yan

(School of Civil Engineering and Architecture, Central South University, Changsha 410075, Hunan, China)

Abstract: A dynamic assessment method about existing simply-supported hinge joint celluar slab
bridges was researched with the project of west approach bridge of North Bridge over Xiangjiang
River in Changsha, Hunan province as an example. Firstly, based on the basic principles of
grillage method, an improved grillage model was put forward, which made the vertical constraint
of crossing beam ends couple at the same hinged joint to simulate longitudinal hinge joint, the
space dynamic characteristic analytical model of the bridge was established and the dynamic
characteristics of the bridge were calculated. Then, authors proved the correction of the model
through the dynamic test and introduced the dynamic assessment test contents and test methods
and test results. The analytical results show that the dynamic coefficients can meet the needs of
the specification and the bridges are in good condition. This method provide an effective means
for the assessment of the existing simply-supported hinge joint slab bridges.

Key words: simply-supported hinge joint celluar slab bridge; dynamic characteristic; impact coef-
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Fig. 1 Cross-sectional Arrangement of Simply-supported
Hinged Joint Celluar Slab Bridge
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Fig.2 Force of Hinged Slab Bridge
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Fig. 5 Calculation Results of Self-vibration
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Frequency and Vibration Mode of Bridge
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Fig. 6  Acceleration Frequency Spectra of Environment

Stochastic Vibration Measuring Points
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Tab.2 Test Results 1 of Tested Spans in Different Vehicle Speeds
E ZEi K 30 km e h™! ZEi o 50 km e h™!
¥ =2

Suax/mm Shnin /MM Snean/ MM Siax/mm Smin /MM Siean/ MM Omax
1 3.265 2.057 2.661 1.23 2.896 1.833 2.365 1.22
2 4. 309 3.592 3.951 .09 4.472 3.192 3.832 1.17
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4 2.482 2.128 2.305 .08 2.115 1. 498 1. 807 1.17
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Tab.3 Test Results 2 of Tested Spans in
Different Vehicle Speeds
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D/mm | f/Hz K D/mm | f/Hz K
1 0. 604 7.617 4. 60 0.532 7.251 3.85
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3 0.536 6.982 3.74 0.312 1.257 0.49
4 0.177 2.026 0.48 0. 309 1.416 0.62
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