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Dynamic Behavior of Bridge Connecting Devices under Earthquake Shock
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SUMMARY

This paper focuses on the seismic performance of bridge connecting plates and analytically examines the impact behavior and
energy absorbability under impulsive seismic loads. First, we evaluated the impulsive loading speed of the plates by analyzing the
nonlinear dynamic response of elevated bridges to some waves recorded during the Kobe Earthquake in 1995. The falling body problem
of the complete bridge girder model with seismic connecting plates in the gravity field is also discussed. Secondly we analyzed impact
behavior of the bridge connecting plates using the three dimensional finite element code introducing the stress-strain relationship
obtained from tensile failure tests of steel rods.

Throughout the summary of these analytical studies, the appropriate values of rate-dependent material parameters of connecting
plates used for fracture analyses were obtained.
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(a) Elevated continuous girder bridge
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(b) Superstructure (Steel box girder, 3,200 tf)
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(c) M - ¢ relationship (RC bridge, picr height; 10 m)
Fig. 2 Five - span continuous girder bridge model
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TABLE 2
Span: 30.0 m
Girder depth : 1.7 m
Dead load (Rd; per a girder): 39.09 tf

Number of elements: 1,780 (solid) + 372 (shell)
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Fig. 3 Analytical model of the superstructures and
connecting device
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Fig. 4 Out-of-plane plastic deformation of the
connecting plate (numerical)
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Fig. 5 Time history of tensile force applying
to one of the pair of the plates (analyzed)
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Fig. 6 Schematic for the high-speed test apparatus
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Fig. 7 Stress - strain
relationship

Fig. 9 Bilinear stress
- strain curve model

TABLE 3

Young's modulus (kgi/cm?) E :
Tangent modulus (kgf/cm?) E:
Shear modulus (kgf/cm?)  G:
Yield stress (kgf/cm?) o
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Failure strain £
Mass density (kgf/cm?) n:
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Fig. 8 Steel barmodel
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Fig. 10 bridge connecting plate model
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Fig. 11 Plastic deformation and frdcture mode
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Fig. 12 Load-displacement relationship
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(a) Strain rates curves of the failurc clements

(b) Failure elements and element numbers
Fig. 13 Strain rate at each time step
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