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Analysis on Impact Responses of an Unrestrained
Planar Frame Structure ([[ )—
Numerical Example Analysis

CHEN Rong"’, ZHENG Haitao', XUE Song-tao">’, TANG He sheng" ’

(1. Research Istitution of Structural Engineering and Disaster Reduction,
Tongji University, Shanghai 200092 P. R. China;
2. Center for Aerospace Technology, Tongii University,
Shanghair 200092, P.R. China;
3. Department of Architecture, School of Science and Engineering,
Kinki University, Osaka 577-8502, Japan)

Abstract: By using the fornula derived in Part (1 ), the instant response of an unrestrained planar
frame structure subjected to the impact of a moving rigid-body are evauated and analysed The impact
force-time history between the structure and the moving rigid-body. shear force and bending moment
distribution along the beams, axial force distribution along the bars were calailated. The wave propa-
gation phenomena of the longitudinal wave in the bars the flexural and shear waves in the beams
were also analysed The numerical results show that the time duration of impact force is controlled by
the flexural wave and the longitudinal wave; the shear effect in beams should not be neglected in the
impact response analysis of structures.

Key words: unrestrained planar frame structure; impact; impact force; wave propagation



