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Evaluation of Load Bearing Capacity of Reinforced Concrete Arch
Based on Modal Frequency

JIANG Youbao, LIU Yang, ZHANG Jiarren
(School of Civil Engineering and Architecture, Changsha Universiy of Science and Technology, Changsha Hunan 410114, China)

Abstract: Based on the modal frequency changes in failure process, an evaluation method of load bearing capacity
of reinforced concrete arch was studied. Modal experiments during the loading process of two reinforced concrete arch
ribs from an old bridge were performed. Based on the experimental results and finite element analysis, the modal
changes in failure processes of the arch with initial damage and the perfect arch were analyzed.Then the ultimate
bearing capacity was forecasted with the curve fitting method. It shows that ( 1) the modal frequencies near failure
reduce differently when the sections with the least stiffness are different; and (2) the correlation between the
firstorder modal frequency and loading level is approximately a quadratic function in failure process.
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