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Fracture Process Zone and Natural Vibration Characteristics of
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Guo Quanmin'?, Duan Shujin'

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. China Railway Siyuan (Hubei) Engineering Supervision Consulting Co. ,L.td , Wuhan 430000, China)

Abstract: The analytical solution of a simply supported beam under uniform distributed force with a
fracture process zone is deduced based on the “Duan-Nakagawa's model” by superposition of several so-
lutions of elastic mechanics problems, and its natural vibration frequency is calculated based on the ener-
gy method. The influence of crack length and fracture process zone length on the natural frequency is
analyzed. The FEA software ANSYS is used to simulate the fracture process for a simply supported
concrete beam, in which, the cohesive forces in the fracture process zone are represented by the nonlin-
ear springs. The stress distribution, the vertical displacement, the crack opening displacement, and the
natural vibration frequency of the beam are demonstrated, which are in good agreement with the theo-
retical calculation.
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