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Abstract; To study the seismic response and lap length requirements of the simply-supported bridge across faults,
an elastic-plastic analysis model of the simply-supported bridge was established. Through dynamic response
analysis, elastic-plastic analysis and shear resistance analysis, the influence of slip effect of fault ground motion on
the lap length requirement of simple supported beam bridge is studied, and the relation between the relative
displacement of pier beam and the permanent displacement of ground before plastic hinge failure is discussed.
Research shows that the location of the fault affected the seismic response of the structure, and the closer the fault
structure is, the greater the earthquake impact will be. The slip impact effect of fault ground motion increased the
seismic response of the structure. The maximum shear strength ratio of the plastic joint area of the pier under fault
earthquake action is 0.47. The checking calculation of the shear strength of the pier meets the requirements of the
seismic design code. The seismic response of the structure under cross-fault seismic action drifted, resulting in the
plastic hinge only developing in the same direction. The residual sum of squares and R* of the polynomial fit are
539.910 and 0.984, respectively. When the permanent displacement of ground is 1.6 m, the relative displacement
of pier and beam before plastic hinge failure is 49.5 cm, accounting for about 56% of the calculated supported
length. When the peak acceleration is small, the supported length of the simply-supported beam bridge under the

earthquake action across the fault meets the requirements of the code.
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Fig.2 Finite element model of bridge
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Fig.4 Time history curves of seismic displacement after baseline correction
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Fig.5 Displacement time history curves of artificial synthetic ground motion
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Fig.7 Relative displacement of pier beams under cross fault seismic action
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Fig.8 The maximum shear force in the plastic hinge zone under cross fault seismic action
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Table 3 Calculation of shear strength of plastic hinge zone under cross fault seismic action with dy;=1.6 m

=2
2

Wi, 5 Ve J= B, A

TB ST J1/kN 2 SHHYJ1/kN 3 SHEY J1/kN B3R BE /KN IS ON PIVE ROIE: i
FRL-1-1 761.1 839.1 731.5 1953.7 0.43
FRL-1-2 683.2 725.0 675.4 1953.7 0.37
FRL-1-3 683.2 746.7 724.1 1953.7 0.38
FRL-1-4 533.2 544.1 515.8 1953.7 0.28
FRL-1-5 528.6 519.3 515.8 1953.7 0.27
FRL-1-6 539.8 547.1 530.1 1953.7 0.28
FRL-2-1 841.3 784.1 843.6 1953.7 0.43
FRL-2-2 838.3 740.7 660.7 1953.7 0.43
FRL-2-3 977.8 715.0 670.3 1953.7 0.50
FRL-2-4 536.3 549.0 525.2 1953.7 0.28
FRL-2-5 538.7 518.6 509.9 1953.7 0.28
FRL-2-6 524.4 527.4 532.5 1953.7 0.27
FRL-3-1 964.8 904.8 728.6 1953.7 0.49
FRL-3-2 835.3 908.9 709.0 1953.7 0.43
FRL-3-3 1073.4 867.6 775.3 1953.7 0.55
FRL-3-4 538.8 520.7 536.9 1953.7 0.28
FRL-3-5 507.1 520.7 543.9 1953.7 0.26
FRL-3-6 531.1 537.1 535.1 1953.7 0.27
FRL-4-1 1002.8 877.9 953.5 1953.7 0.51
FRL-4-2 871.4 970.1 934.2 1953.7 0.50
FRL-4-3 1086.8 923.2 834.4 1953.7 0.56
FRL-4-4 536.0 531.5 542.5 1953.7 0.28
FRL-4-5 512.8 542.1 538.5 1953.7 0.28
FRL-4-6 524.9 546.2 544.8 1953.7 0.28
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Fig.9 Schematic diagram of plastic hinge fiber section and bending moment curvature curves at pier bottom
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Fig. 10 Plastic hinge hysteresis curves under artificially synthesized seismic motion
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Table 4 The moment when the plastic hinge angle reaches the limit angle S
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Fig. 11 Relative displacement of pier beam before plastic hinge failure
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