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Seismic Decrease Coefficient of Base Isolation Structure
Based on Stiffness Ratio

SHANG Shouping, WANG Yan®
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: The Horizontal Seismic Decrease Coefficient (HSDC) is an important parameter in seismic isolated
design. This paper investigates the influencing factors of HSDC theoretically in the Two—Degree—of—Freedom equiva-
lent vibration system, in which the stiffness ratio of superstructure to isolation layer (SRSI) is regarded as a basic
variable. The equivalent converting coefficient of the superstructure was calculated by mode—shapes analysis. The in-
ternal force and HSDC were both derived and expressed in SRSI, and then the influencing factors of HSDC were ana-
lyzed. The limits of SRSI, required for the seismic isolation structure to meet the requirements of HSDC, were calcu-
lated according to the design codes. The fixed curve of HSDC was found and defined as the Datum Curve, as well as
the concept of Datum Points in HSDC was further proposed for design. The results show that: HSDC is determined by
SRSI and the damping ratio of the isolation layer, and furthermore, HSDC decreases with the increase of SRSI and
the damping ratio of the isolation layer; the HSDC is lower than 0.5 or 0.4 when SRSI is greater than 4.5 or 8, respec-
tively; the HSDC’ s expression gives accurate estimates when comparing with 5 example projects. The results are ar-
ranged into tables for reference.
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Fig.1 Equivalent TDOF system
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Fig.3 Equivalent mode of superstructure
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Fig.4 Structure mode and equivalent particle position
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Fig.5 Curve of the horizontal seismic decrease coefficient
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Fig.8 Reference drift of example projects
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Tab.3 Estimation of the horizontal seismic decrease coefficient from example projects
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