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Truck weight (kg) Abutment peak displace- Haunch peak displacement Crown peak displacement
ment {pm) (pum) (um)
Test FEM Test FEM Test FEM
Truck 32 78 172 237 270 319
21,100
Truck B 41 483 331 387 429 544
31,200
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Table 7-1 Default Lower-Bound Masonry Properties
Masonry Condition!

Property Good Fair Poor
Compressive Strength () 900 psi 600 psi 300 psi
Elastic Modulus in Compression 5507, 550f, 550f
Flexural Tensile Strength? 20 psi 10 psi o
Shear Strength®
Mascnry with a running bond lay-up 27 psi 20 psi 13 psi
Fully grouted masonry with a lay-up other than running bond 27 psi 20 psi 13 psi
Partially grouted or ungrouted masaonry with a lay-up other 11 psi 8 psi 5 psi
than running bond

1. Masonry condition shall be classified as good. fair, or poor as defined in this standard.
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Abstract

In human social life, the built bridges are considered as a symbol of human effort to
overcome the natural inequalities and make faster communication ways In order to travel
and transport goods. In Iran because of its long history, there are bridges which centuries
have passed since their establishment. Before the arrival of modern materials such as steel
and concrete, the building block of most structures including bridges, was the traditional
materials found in each location, including the most common traditional materials, stone
and brick. The characteristics of this material that has good compressive strength and poor
tensile strength, have promoted Special forms in making of buildings built using it. One of
the most common forms of structure in many of the old buildings, including the old bridge
Is the arc-shaped form. Because the arc can withstand the loads applied to it only by a
compressive function, it’s an ideal structure form for buildings made of traditional
materials. One thing to note here is that, because all structures, including bridges made of
traditional materials, confront various environmental factors and damages in their lifetime,
the risk of failure is high and should be considered in their behavior and performance. Old
structures, especially bridges can be studied from several perspectives; 1- These buildings
are sometimes considered as the cultural heritage of a region or a country and In addition
to cultural influences, from an economic perspective they are very effective because they
attract a lot of tourists, damage caused to them could lead to irreparable losses. 2- Iran
being earthquake prone and weaknesses of traditional materials to resist lateral loads 3- the
fact that some of these old bridges are still used on road or rail transport network in Iran.

Given the importance of studying the bridge made of masonry materials and the fact that
field studies on these buildings are very difficult, expensive and sometimes impossible
and due to advances done in computer and computational sciences and presentation of
structural analysis softwares, providing a model of the bridge made with masonry
materials that is able to properly explain their behavior is very useful for The next steps
of retrofitting and repair of bridges. In this thesis, the effectiveness of retrofitting stone
arch bridge Using steel straps and plates, in the arch of the bridge in both gravity loads
and seismic loadings, is evaluated using finite element modeling in the software SAP2000.
The results of this study shows that using steel plate confined to the arc chamber, can
severely decrease stresses and deformations of the bridge under gravity and earthquake
loads. Based on the Calculations, even though this method uses more expensive materials
than the FRP wrapping method, it is more effective and requires less construction
operation than the other method.
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