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Mode I & III (Mixed Mode)

Notch is rotated about center with an angle, 𝛉 = 20º, 30º, 45º, 60º

Mixed Mode I and III Loading in Three Point Bending (3PB) Tests
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Sample Printing Design

orientation of the bassanite layers (blue lines) 
orientation of the gypsum texture (red lines)
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Three Point Bending (3PB) Tests
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Bottom View of Cracked H Sample
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Mixed I and III – Failure Load—Fracture Toughness
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3D X-ray CT Tomography of Induced Fractures

CT tomography parametersThree samples on stage inside Xray machine



Segmented Fractures ( Notch Rotates 60 degrees)

Notch height 5.08 mm
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Laser

Translation Stages
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Surface Roughness Measurements: Laser Profilometry



Micro-Slope Analysis with General Twist Removing

Fit the scanned surface
with a 2nd order polynomial

Micro slope distribution 
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Ø The direction of layering and in-layer mineral fabric affected the fracture path,
toughness, and roughness.

Ø As the fracture propagated, the fracture surface rotated, tended to become
planar and parallel to the loading i.e. becoming a Mode I failure plane.

Ø Micro-Slope distribution changed when Mode III applied.

Ø When the mineral fabric or layer directions were parallel to the loading, the 
induced fracture tended to be planar.

Conclusions
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