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STRENGTH ASSESSMENT OF ANCIENT MULTI-SPAN STONE ARCH BRIDGES
USING NON-CONTINUUM MODELING

Z RO, B R e
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01d stone arch bridges are excellent reminders of the civil engineering heritage
in the world. In order to maintain these bridges in good and safe condition, it is
important to be able to estimate their current strength as accurate as possible.
Considering the discontinuity of each masonry element, a two dimensional pon-continuum
model is presented for analyzing the nonlinear behavior of stone arch bridges. The
arch ring is modeled as an assemblage of rigid voussoir elements interconnected by
nonlinear springs, assuming each voussoir as a no-tension material.The spandrel is
also modeled with a rigid body-springs system by using the Voronoi polygons to take
into account the interaction between the arch ring and spandrel filling.The static
response of an existing multi-span stone arch bridge,which was built about 150 years
ago, 1s simulated and the numerical results are discussed. ‘
Key Words: stone arch bridge, non-continuum analysis, rigid body-springs model
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