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Stiffness Regularity in Option of Frame-corewall

Composite Structure Systems
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Beijing 100084, China; 2. Beijing Space-time Creator Architecture Design Ltd, Beijing 100840, China)

Abstract: Frame-corewall structure system is categorized into four structural types according to
different connections of outrigger frame beams between perimeter frame column and corewall.
Lateral stiffnesses of four structural types were analyzed and concluded; fundamental period,
shear force of frame and base moment of corewalls were compared respectively; calculation
formulae on relative relationship among mechanical property of four types were proposed, which
was verified by response spectrum analysis of calculation case. Furthermore, the four structural
types were compared with frame-corewall structure with strengthened-story. Stiffness
characteristic parameters in five types of frame-corewall composite structural systems were
unified and reasonable range was suggested. Based on above analysis, two kinds of strengthening
methods including distributed method and concentrated method were contrasted by actual
engineering case, as well as composite effect of composite beam under different earthquake
intensities. Stiffness regularity proposed above can be applied to option of structural scheme in

preliminary design stage of high-rise structure for reference.
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Fig. 1 Relationships Between Stiffness Amplification
Factors of Corewall and Stiffness Characteristic

Parameters for System 1 and Systems 3,4
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Fig.2 Relationships Between Base-moment

Factors of Corewalls and Stiffness Characteristic

Parameters for System 1 and Systems 3,4
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Tab. 6 Comparisons of Stiffnesses Between Original

Scheme and Modified Scheme
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