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The “Need for (Computational) Speed...”




eautiful Example of Failure
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Failure at different length-scales
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Failure at different length-scales FEM/ fnte diferences / multibody simulation
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Possible Strategies

(1) Very large atomic models
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(2) Hierarchical / Sequential Multiscale Models
between scales
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Our Multiscale Approach
CADD-like Coupling (by Shilkrot, Miller and Curtin 2002, PRL 89(2) #025501) in 3D
pad (P)
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Our Multiscale Approach

CADD-like Coupling (by Shilkrot, Miller and Curtin 2002, PRL 89(2) #025501) in 3D
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Our Multiscale Approach
CADD-like Coupling (by Shilkrot, Miller and Curtin 2002, PRL 89(2) #025501) in 3D
pad (P), forces from (C)
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Our Multiscale Approach
Explicit Dynamics (|Velocity Verlet +|Langevin|) for both MD and FE regions

(1) Model (2) Integrate, t :=t + At

(0) Initialize, t := 0
structure (coordinates) compute forces update coordinates

temperature (velocities) compute temperature update velocities

(At)?

Tiiar i= T + VAL + < positions end of step

2m

Vi pg)y = Vs + i p <+— velocities half of step

2m

INE SPGB <— forces end of step

- . o+ ff + At At —
t+AE = VA2 T T <+— velocities end of step
t:=1t+ At

nd while






