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Abstract:

Many of ancient structures have been constructed of masonry. Masonry structures are
made up masonry unit blocks such as bricks and stones, jointed together by mortar. Or
made up homogeneous mortar like un-reinforced concrete.

Among the masonry structures there are masonry bridges in many parts of the world.
Stability of these bridges is considerable from two points of view: Firstly, since these
structures show the architectural and engineering history of nations, have historical and
cultural importance. Secondly, a large number of these bridges are being used in many
parts of the world now. So substitution of them with new one is not economical.
Tnventing steam engine and locomotive and development of railway caused increasing in
utilizing of masonry bridges.

But because of lack of enough information about analysis and design methods, masonry
bridges didn’t designed on correct bases. Partly because of impossibility of loading
estimation in construction time or future, strength of structure may be less than that of
required for current application.

Therefore it is necessary to apply an appropriate method for investigating stability and
estimating ultimate bearing capacity of masonry bridges. And it should be determined
that if the capacity is enough to bearing present and future traffic or not.

The applied method should be able to model discontinuities in masonry structures,
including material inhomogenuity such as composite masonry structures and
discontinuity caused by cracking or unit blocks separation.

Presently Finite Element Method is the best method of linear and nonlinear analysis of
structures. But it is based on mechanics of continuous media. Therefore in analysis of
masonry structures by Finite Element Method, discontinuities should be considered by an
appropriate scheme.

In this study discontinuities is modeled by Combined Finite / Discrete Element Method.
This method is based on Computational Contact Mechanics and Mechanics of Fracture
and Finite Element Method. It is able to recognize the begining of cracking, soto
determine crack direction, consequently can estimate the crack pattern. And so can
simulate after cracking behavior mechanically and geometrically.
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