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Peridynamics (Peridigm)
• State-of-the-art fracture mechanics theory
• Nonlocal extension of classical solid

mechanics
• Excels at modeling intersecting fractures

Sandia
National
Laboratories

Reactive-Diffusive Transport Model
• Focus on portlandite (Ca(OH)2) dissolution (1-5 years)
• Diffusion driven hydration
• Linear degradation of material properties

• Predictions of environmentally assisted fracture of cement that Ca(011-1)2 H Ca+2 + 2011-1

evolve with time and environmental/stress conditions
• Features of cement degradation are added to fracture

simulations including changing: mechanical properties,
diffusivity, reaction rate, shrinkage, porosity

• Calibration through flexural and compressive test specimens
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DISPLACEMENT [c--1:

Change in force with loading duration to reach 0.001 cm applied
displacement in the center of the specimen
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r = KflArd CCa(01-1-1) 2 Krev CCa+2 Co2 H-1
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Global (first order) sensitivities of time to fracture and failure to the
selected material properties. Local sensitivities are given in years.

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell International, Inc., for the U.S. Department of Energys National Nuclear
Security Administration under contract DE-NA0003525. This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed in the paper do not necessarily represent the views of the U.S. Department of Energy or

The, I Inifori Cfntne nnwarnrriont

SAND2020-5034PE


