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Development of stochastic nonlinear finite-element method for simulating
biomaterial with uncertainty
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We developed Fluid-structure interaction finite element method for
simulating flexible tube system with stenosis. The simulation results well reproduced experimental
fluid velocity measurement literature data and our bifurcated phantom experiment data. Experiment
and simulation showed good agreement with a temporal change of flow rate, pressure, and radius under

1 Hz square pulsatile flow.
Then we simulated convection of particle tracers generated at the inlet, imitating a gradual
increase in contrast agent with 80% and 95% stenosis. With 80% stenosis, axially symmetric flow
resulted in reproductive tracer distributions; however, with 95% stenosis, the direction of jet flow
from the stenosis and subsequent helical flow varied every beat. We further developed and verified
the stochastic nonlinear finite element method for fluid-structure interaction problem. An uncertain
variable was set to the viscosity coefficient.
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