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Direct Nonlinear Strut-Tie Model Using Secant Stiffness
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ABSTRACT

A new Direct Nonlinear Strut-Tie Model design method performing iterative calculations using secant
stiffness was developed. Since basically the proposed design method uses elastic analysis, it has the
advantages of convenience and stability in numerical analysis. At the same time, the proposed design
method can accurately estimate the strength and ductility demands on the members because it analyzes
the inelastic behavior of structure using iterative calculation. In the present study, the procedure of the
proposed design method was established, and a computer program incorporating the proposed method
was developed. The proposed design method, as an integrated method of analysis and design, can
address the earthquake design strategy devised by the engineer, such as ductility limit on each
member. Through iterative calculations on the structure preliminary designed with member sizes, the
strength and ductility demands of each member can be estimated so that they satisfy the given design
strategy, and as the result economical and safe design is achieved.
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(a) deformed shape {b) Nonlinear analysis {c) Elastic analysis using secant stiffness

Fig. 1 Nonlinear behavior of deep beam ; nonlinear analysis vs. equivalent elastic analysis with secant stiffness
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Fig. 4 Stiffness updating strategies for steel member
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Fig. 5 The effective stress of strut applied to M.C.F.T.
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