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Method: 1-way coupling

Ingredients

1. A slit is inserted through

bonds crossing a half plane

2. A far-field continuum
displacement solut ion is
applied on an annulus of
atoms (red)

3. stress, displacement, and
energy density fields are

coarse-grained on a grid
(green)

4. Eshelby stress is formed and
the J-integral is evaluated

on the contour (black)

• atomist ics provides a first-principles descript ion of the crack

surface and other defects structure and energetics
• continuum provides far-field surrogate model and theory for

interpretation

Fluid infiltration
I access to crack tip is limited

by steric & di�usion
considerat ion

I [Or owan 1944] surface
adsorpt ion can reduce
surface energy

I pressure can do work on the
leaves of crack and reduce
the e�ective J

We see suppression of fracture
and path dependence due to in-
creased contribut ion by fluid ex-
posure. The J integral needs to
augmented to handle significant
surface energy and stresses. -1.5
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Amorphous materials: silica glass
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I appears to be very duct ile

I likely has a large/ larger
non-continuum zone

Assessing the fracture strength of geological and related materials via an 
atomistically based J-integral 
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