A Framework Specialized for Large-scale Vehicle—bridge Interaction Simulation
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Propose the interface matrix
method (IMM) and handle the ASE
effect.

2D linear benchmark
case: left Figure.

Process the bridge model and
seismic input.

The Bridge module

3D linear case (Abaqus):
middle Figure.

Act as an intermediate to handle

The Deck module Handle vehicle—bridge contact. vehicle—bridge contact.

Present a universal criterion for
modeling road vehicles and the
vehicle library.

VBI experiment: right
Figure.

Unify vehicle inputs and process

The Vehicle module .
vehicle models.

Provide an interface for vehicles
movements to replicate any
random traffic scenario.

2D nonlinear case
(Abaqus): Future.

Replicate various traffic scenarios

The Traffic module and support random traffic.

Framework structure
and innovations
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Combine the modified Newton-
Raphson method and matrix
decomposition for efficiency.

3D nonlinear case
(Abaqus): Future.

Material and contact nonlinearity
and solution algorithm.

The Nonlinear module
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