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Abstract; Cable-stayed bridge is a high-order statically indeterminate structure system. Dynamic response char-
acteristics are complex in the instability and collapse process induced by blasting demolition ,and there are few stud-
ies on related technical and scientific issues. In order to explore the mechanical mechanism of instability and collapse
of cable-stayed bridge induced by blasting demolition,based on an actual engineering that prestressed cable-stayed
bridge with single tower single cable plane induced by blasting demolition. Dynamic finite element program LS-DYNA
is used to simulate the instability and collapse process of the whole cable-stayed bridge model ,and the dynamic re-
sponse characteristics of the main tower ,main beam and stay cable were analyzed. Results show that using the loading
curve in the form of half-wave cosine function as the gravity load can effectively avoid the shock effect of explicit sud-
den load on the structure. The directional collapse of the main tower is the core of the instability and collapse of the
cable-stayed bridge. Movement process of the tower body conforms to the established blasting design scheme,and it

generally presents four stages :first sitting—slow deflection—second sitting—accelerated deflection. In the process of
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the directional collapse of the main tower, the axial dynamic response of the stay cable is complex,and the stress

fluctuation oscillation is frequent. Peak value range of stress is 4. 81 ~14.9 MPa. In the process of instability and

collapse , the main beam shows the posture of “high in the middle and low in both ends”. Maximum displacement

difference is 2. 62 m,and the local shear failure is obvious. Reliable collapse of the main tower is the key to the suc-

cessful blasting demolition of the cable-stayed bridge. The short-term support of the main pier is conducive to the full

crushing and disintegration of the main beam.
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Fig. 7 Dynamic response characteristic of stay cables
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