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7 Concrete Smeared Cracking



Compressive & tensile stress (MP2)
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Strut and Tie Model - C1

Finite element principal stress — C1
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ABSTRACT

The need to retrofitted beam-to-column joints, which are made without observing seismic details, is definitely
a live and important issue. Connection damage is reported as one of the most worrying causes of building chain
collapse in effective earthquakes. The absence of transverse reinforcement and insufficient bond length of the
beam bottom bars in the joint area are still existing seismic weaknesses, which are still the subject of investigation
and presentation of a corresponding improvement plan. The strut and tie method based on the knowledge based
on the finite element method is a powerful and developable tool in the nonlinear field. In this research,analytical
models are presented for the evaluation of reinforced concrete side beam-column joints with seismic, non-seismic
and retrofitted details based on the method of joint enlargement based on the strut and tie methods. The results of
the nonlinear strut and tie modeling of retrofitted and un-retrofitted samples show that this model has the ability
to detect the effect of shear reinforcement of the joint area on the shear capacity and activated nonlinear
mechanisms, including partial and total bond-slip of the longitudinal beam reinforcements in the joint. Also, the
influence of the dimensions of the enlargement of the joint in the design of rehabilitation and deterioration of
stiffness and strength is one of the other capabilities of the proposed equivalent truss-type model. The use of strut
and tie model in the existing and reinforced joint has led to the estimation of the maximum force capacity of the
sample with 6% accuracy based on the accompanying experimental results. In predicting the effective stiffness of
the specimens, the strut and tie models were able to provide 25% more convergent response than the results
obtained from the hard finite element models based on the experimental. results. This is while reducing the time,
computational cost and increasing the quality of understanding of the developed strut and tie method compared
to the finite element micro model.
Keywords:

Beam-Column Joints, Reinforced Concrete Structures, Strut and Tie Method, Joint Enlargement, Equivalent
Non-Linear Truss.
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