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Direct Control of Displacement Using Displacement and Resistance Force
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Abstract

The paper presents a direct method for the diplacement control and stiffness redesign using displacement and response
force contribution factors. At first, these two kinds of factors are derived and the relationship between them is examined.
An equation to evaluate the change of displacement according to the change of each member stiffness is proposed. For the
statically determinate structures, the proposed equation gives the exact solution with no approximation. But it has some
error in case of statically indeterminate structures because the redistribution of response forces is neglected in the equation.
However, the equation may be very useful even for statically indeterminate structures because it provides the relationship
between the member stiffness and the global displacement. The proposed method is expected to be useful for the
displacement control of large space or hi-rise building structures where the stiffness design governs the design result.
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349 | 21260 | 1.8273 | 1.6912 | 1.6134 | 1.4527
4 | 2046 | 93 22012 | 1.8273 | 17007 | 16404 | 15282
Hl€ | 1.0354 | 1.0000 | 1.0068 | 1.0167 | 1.0520
84 | 1.8551 | 1.8273 | 1.8126 | 1.8035 | 1.7828
5 | 211 |92 |1.8659 | 1.8273 | 1.8144 | 1.8080 | 1.7965
Hl& | 1.0058 | 1.0000 | 1.0010 | 1.0025 | 1.0077
A 1 1.8350 | 1.8273 | 1.8245 | 1.8230 | 1.8202
6 | 045 | o= |1.8355(1.8273 | 1.8246 | 1.8232 | 1.8207
H]-& | 1.0008 | 1.0000 | 1.0000 | 1.0001 | 1.0003
341 | 1.9015 | 1.8273 | 1.7769 | 1.7405 | 1.6376
7 | 656 |2 19472 | 18273 | 1.7873 | 1.7674 | 1.7314
)8 11,0240 | 1.0000 | 1.0059 | 1.0154 | 1.0573
A | 1.9097 | 1.8273 | 1.7870 | 1.7630 | 1.7115
8 | 593 | <& |19357|1.8273 | 1.7912 | 1.7731 | 1.7406
Bl & | 1.0136 | 1.0000 | 1.0023 | 1.0057 | 1.0170
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