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Precise integration method in second-order analysis of variable
cross-section frame-shear wall structures

ZHANG Hua, WEI Cui-xia, HUANG Li
(Coolege of Civil Engineering. Hebei University of Science and Technology, Shijiazhuang Hebei 050018, China )

Abstract : By using the piecewise continuum technique, a continuous computational model is developed for second-order analy-
sis of variable cross-section frame-shear wall structure. By introducing the concept of state vectors, the state space equations of
every segment in second-order analysis are derived, then the state vector expression can be calculated according to the state
space theory, and the initial state vector can be obtained according to the boundary conditions of the structure by using the pre-
cise integration method. The displacements and internal forces of each member can be derived as well. The numerical example

is shown and the result is compared with that of other methods.
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20 s h=4.2 m, H=284 m, G=305 760 kN, D,=
7.00X10° kN « m*,C,=3.59X10° kN,C,=1., 68 X10° kN, ,
=250 kN/m, L L6
A1 MK EBENA
Tab.1 Lateral displacements and internal forces
/mm X103/ X103/ X1073/
" [6] (kN -+ m) kN kN
84.0 56.0 56.7 0 —3.648 2.638
79.8 49.9 50.5 22.3 —1.728 2.692
67.2 43.7 44.1 29.9 —0.105 2.810
58.8 37.1 37.3 24.7 1. 301 2.932
50. 4 30.3 30. 4 8.4 2.562 3.007
42.0 23.3 23.4 —18.1 3.741 2. 989
33.6 16. 6 16. 6 —54.4 4.898 2.837
25.2 10.3 10. 3 —100. 5 6. 089 2.507
16.8 5.0 5.0 —157.0 7.375 1.956
0 0 0 —306. 8 10.5 0
1 ,2 . 6] ,
) , MATLAB
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