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Computational tools for fracture simulation
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Remeshing GFEM, XFEM

Advantages:
• no need for ad-hoc criteria 

(initiation, propagation, 

merging, branching)

• fixed mesh

• 3D

Damage

Cohesive zone modeling

Phase-field modeling
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• Multiaxial electromechanical 

testing machine (hexapod)

• Full-field displacement from 

DIC 

• interactive adjustment of 

boundary conditions (multiple 

input-multiple output 

integrated DIC algorithm)

calibration

computation

Example 1: „blind“ simulation of brittle fracture

Normal force

Shear force

Multiaxial experiments Input parameters
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Example 2: fracture of heterogeous materials with real geometry
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Example 2: fracture of heterogeous materials with real geometry
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Example 3: desiccation cracking

Experiments by

Lakshmikantha (2009)

Experiments by Péron (2009) and Stirling (2014) 

Experiments by 

Bisschop et al. (2011) 

Cajuhi, Sanavia, LDL (2017)
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Example 4: fatigue
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Example 4: fatigue
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www.compmech.ethz.ch (coming soon!)

Thank you for your attention!
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