
MECHANICAL ENGINEERING 
COLLOQUIUM: ME791- 002 

     March 17th, 2021 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

David Steigmann 
Professor  
Department of Mechanical 
Engineering 
University of California 
Berkeley 
Berkeley, CA 

Abstract 

Printed lattice structures, when suitably loaded, are known to exhibit 
co-existent phases characterized by piecewise uniform lattice shear. 
To model this effect and other aspects of lattice mechanics, in this 
work we formulate a continuum model of a thin plate formed by a 
continuous distribution of intersecting fibers that, unlike conventional 
plate theories, accommodates an elastic response to geodesic (in-
plane) bending of the fibers, in addition to further non-standard 
effects associated with mutual fiber interactions. The model furnishes 
a practical application of two-dimensional strain-gradient elasticity. 
Numerical simulations faithfully reproduce the phase 
coexistence observed in a simple printed lattice. 
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