Curved Beam Model of Mandibular Symphyseal
Bending including Heterogeneous Elasticity

Resolve wishboning moment (from masticatory muscle force F) into components M, & M,
Determine™ normalized weighted moments of inertia I, & I,

Measure symphyseal radius of curvature R, length 2c & width b

Assume similar-elliptical tube of outer diameters 2¢ & b such that inner diameters b,c = bc,
Equate 1, to that of similar-elliptical tube | ,_ =%(bc3 _blcf) so that ¢, = [c“ _&)M
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Compute' eccentricity e of neutral axis (na), i.e., distance between na & ca from
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Measure full-field surface strains using photogrammetry
Use regional elastic moduli* & Hooke's law to determine normal strains

Compare predicted & measured strains

* Daegling, Hotzman, McGraw & Rapoff AJPA 2007 41,200 model prediction
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Determine’ normal stresses, €.9.s Olapial, lingual = _+ﬁ|abia|, lingual # where ﬂlabial (+), lingual (=) = R b1 e
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* Bhatavadekar, Daegling & Rapoff AJPA 2006 Cc bc principal (compressive) microstrain

* Cook & Young Advanced Mechanics of Materials 1999



