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Abstract

Long-span bridges are the hub of transportation and the lifeline of earthquake relief in moun-
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tainous areas. Once damaged in earthquake disasters, the consequences are very serious. Tongzi
River Super Large Suspension Bridge is a long-span double-tower steel truss stiffened girder sus-
pension bridge with a main span of 965 m, located in Tongzi County, Guizhou Province, with a
large span, high main tower and complex structural stress. In order to evaluate the safety of the
bridge under earthquake load, a space finite element model is established, and the response spec-
trum method is used to calculate and analyze the response of the Tongzi River Super Large Sus-
pension Bridge under earthquakes of magnitude E1 and E2. The results show that under the action
of dead weight + secondary dead load and transverse (or longitudinal) + vertical E1 and E2 earth-
quakes, the maximum tensile stress of the steel truss beam are 119.81 MPa, 129.12 MPa, 153.70
MPa and 173.53 MPa, respectively, and the maximum compressive stress are 87.12 MPa, 87.24
MPa, 79.09 MPa and 79.43 MPa, respectively, which are in the elastic working stage. Under the
same working condition, the maximum tensile stress of the main tower under the action of cor-
responding E1 and E2 are 1.79 MPa, 2.09 MPa, 2.10 MPa and 2.39 MPa respectively, and the max-
imum compressive stress is 9.15 MPa, 8.72 MPa, 8.26 MPa and 7.84 MPa respectively, which meet
the design requirements.
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Figure 1. General elevation of the project (m)
B 1 Ti2ssrEE(m)

Table 1. Main technical standards of the project
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Table 2. Characteristic value of main materials
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Figure 2. Axial view of bridge finite element model
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Figure 3. Partial axial view of truss and deck of bridge finite element model
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Table 3. Calculation condition
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Table 4. Seismic load related parameters
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Figure 4. E1 seismic response spectrum curve
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Figure 5. E2 seismic response spectrum curve
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Table 5. Calculation results of partial vibration mode period
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Figure 6. Shape diagram of the first six vibration modes of the bridge
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Figure 7. Stress cloud diagram under working condition 1 (MPa)
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Figure 8. Stress cloud diagram under working condition 2 (MPa)
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Figure 9. Stress cloud diagram under working condition 3 (MPa)
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Figure 10. Stress cloud diagram under working condition 4 (MPa)
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Figure 11. Comparison diagram of maximum tensile stress (MPa)
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Table 6. The maximum tensile and compressive stress of the component under working condition 1 (MPa)
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Table 7. The maximum tensile and compressive stress of the component under working condition 2 (MPa)
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Table 8. The maximum tensile and compressive stress of the component under working condition 3 (MPa)
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Table 9. The maximum tensile and compressive stress of the component under working condition 4 (MPa)
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