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Abstract

Because of the low tensile strength of concrete, cracking in reinforced concrete structures is
inevitable. Although the cracks usually are not a problem for the structure, however, in ser-
vice conditions for some reasons such as aesthetic appearance of structure and making safety
feeling in habitants, keeping rebars from corrosion and prevent water leakage, the crack width
should be checked with the acceptable limit. Hence controling the crack width is one of the
most important design criteria in design of reinforced concrete structures at serviceability
limit states. In the present thesis, the phenomenon of flexural cracking in reinforced concrete
beams and one-way slabs in an analytical view and short-term loading conditions has been
studied. By studying the concrete and steel bonding behavior, a bond stress distribution for
deformed bars in normal conditions is proposed. Then an analytical model is developed to
describe the behavior of flexural cracks. In this model, to simulate the tensile area of bending,
a tensile member is used. Also for the cross section area of this tensile member, an analytical
definition from comparison of tensile stress in cracked flexural section and stress at a tensile
member just after initiating cracks is presented. The proposed model is verified by comparing
the results of the model with the experimental data tested by other investigators. The results
show that the proposed model has the adequate accuracy in describing and modeling flexural

cracks in beams and one-way slabs.

Keywords: Analytical model, Flexural cracking, Crack width, Crack spacing, Bond stress,

Reinforced concrete.
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