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Fig.3 Flow chart for double-integral iteration method
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Fig.4 Flow chart for nonlinear full-range analysis



Fig.6 Horizontal displacement curves for points 10 and 17
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Fig.5 Joint element information of a two-storey and two-span R.C.frame
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Table 1 Section information of beams and columns
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Fig.7 M ~ P curves for points 15 17 8 and 10
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Table 2 Comparison of nonlinear stiffness ratio
P =500kg P=1000kg P=1500kg P=2000kg P=2500kg
a 8 a 8 a 8 a B a 8
Z1 0.6 1.0 0.8 1.0 0.9 1.0 0.9 1.0 0.8 1.0
7 0.4 1.0 0.4 1.0 0.4 1.0 0.4 1.0 0.4 1.0
Z3 1.0 1.0 1.1 1.0 1.1 1.0 1.1 0.9 1 0.9
Z4 0.6 1.0 1.0 1.0 1.1 1.0 1.2 1.0 1.1 1.0
Z5 0.6 1.0 0.6 1.1 0.6 1.0 0.6 1.0 0.6 1.0
76 0.4 1.0 0.4 1.0 0.4 1.0 0.4 1.0 0.4 1.0
L7 0.3 1.0 0.3 1.0 0.2 1.0 0.06 1.0 0.06 1.0
L8 0.3 1.0 0.3 1.0 0.2 1.0 0.2 1.0 0.08 1.0
L9 0.3 1.0 0.3 1.0 0.2 1.0 0.06 1.0 0.06 1.0
L10 0.3 1.0 0.3 1.0 0.3 1.0 0.08 1.0 0.07 1.0
1 J. 1995 6 2 59~ 69.
2 M . 1989.119 ~ 228.
3 I 1984 3 19~55.
4 M . 1985.50 ~ 81.
5 Chen W F. Plasticity in reinforced concrete M . New York McGavw-Hill Book Company 1982.124 ~ 188.

Double-integral iteration method for nonlinear full-range
analysis of R.C. frames

WU Chun-ying KANG Qing-liang
College of Civil Engineeng Hohai Univ. Namnjing 210098  China

Abstract Based on the analysis of main factors causing the non-linear characteristics of beams and columns in bending
a double-integral iteration method is proposed for the non-linear full-range analysis of R. C. frames. The non-linear
feature of reinforced concrete is fully considered and a series of iterative formulae are deduced based on the equilibrium
of force and bending moment on the section of members. The iteration can imitate the processes of crack development
reinforcement yielding concrete crushing plastic-joint formation and internal force redistribution. The model is
introduced into an element stiffness matrix for non-linear analysis of R.C. frames and a corresponding computer program
is developed. A two-storey and two-span R.C. frame subjected to concentrated loads is analyzed by use of the program

and a comparison shows that the calculated and test results are in good agreement.
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