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Abstract

In this paper, the single girder bridge crane is taken as the research object. The movement diffe-
rential equation of the moving mass spring system is established, and the modal analysis of the
main beam is carried out in the finite element method. The moving mass spring system is modeled
by the displacement coupling method. The numerical results show that: when the trolley moves on
the main beam, the theoretical order is very close to the finite element solution. Under the simply
supported boundary condition, when the trolley is at the boundary position of the main beam, the
natural frequency of the system is reduced. The response curve of the mid-span of the main beam
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is closely related to the moving speed of the trolley, the bearing mass and the stiffness of the wire
rope.
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Figure 1. Moving mass spring system
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Table 1. Cross section parameters of main beam
F 1 EREEESY

JEAR = 5 h/m JEAR 5 1 b/m EFBEREE Um AR E Um
14 0.68 0.012 0.006

FEAR ] t/m
0.6

(a) E BT P A (b) TR

Figure 2. Grid division of box girder structure
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Table 2. Modal natural frequency of main beam of single beam bridge crane
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Figure 3. Modal shape of main beam ((a) the trolley is located at the extreme position of the left end; (b) the trolley is lo-
cated at 1/6 of the left end; (c) the trolley is located at 1/3 of the left end; (d) trolley in mid-span position; (e) no trolley)
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Figure 4. Theoretical solution and finite element solution
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Figure 5. Midspan displacement and acceleration of main girder under different conditions ((a) different load mass; (b) dif-
ferent moving speed of trolley; (c) different stiffness of wire rope)
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