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Motivation
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Alncreased mortality
ARelated financial costs of more than $17 billion
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Understanding relationships among geometry, material properties
and damage propagation could explain fracture risk and provide
direction for preventative treatment development

1. Burgeet al., 2007 2. Centest al., 1999



Crosssection of cortical bone
microstructure
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Response upon encountering asteon

depends on crack lengtMphsinet al., 2006)
A100>m or less = stopped at cement lines
A100-300>m = deflected at cement lines
A400>m = able to penetrate cement lines
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(Koesteret al., 2008)




Objective

To usecomputational modeling together with detailed
experimental data to identify the relationships among
microstructuralfeaturesand damage evolutionn corticalbone
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FE Model Experimental Data Crack Propagation Behavi
at the Microscal7e



Research Plan Overview

ADevelop Representative Finite Element
Models

Alncorporate Damage

APropagate Damage According to
Specific Criteria

Aldentify Relationships Among Geometry,
Material Properties, and Damage Evolution



From Data to Digital Bone

Developed code for automatic generation of cortical microstructu

INPUT

A OsteonGeometry  Radii:Outer,Haversiarcanal, lamellar layer
A Material Properties Different elastic moduli for each region

A AndMore: Porosity,osteonpercent area

Experimental Data Finite Element Model
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Examples of Generated Digital Bone
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