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ENERGY-DISSIPATION RETROFIT DESIGN METHOD FOR
MULTISTORY ASYMMETRIC RC BUILDING
USING DUAL FRAME MODELS
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Kazuhiro FUJISHITA, Ryota MATSUI and Toru TAKEUCHI

In retrofitting multistory RC buildings which have uniaxial eccentricity, it is important to control torsional displacement to assure safety of structure under seismic
input. In this study, elastic response of each frame of uniaxial eccentric three-dimensional model is evaluated by using a pair of equivalent independent lamped
mass models. The easy damper distribution method proposed for plane frames in the previous paper is applied to these pair of lamped mass, and damper
distribution in each plane frame are determined. The validity of proposed method is confirmed by applying to three-dimensional model of typical Turkish RC

building which has uniaxial eccentricity and weak stories.
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1. Introduction

In retrofitting multistory RC buildings which have uniaxial eccentricity, it is important to control torsional displacement to
assure safety of structure under seismic input. In this study, elastic response of each frame of uniaxial eccentric three-dimensional
model is evaluated by using a pair of equivalent independent lamped mass models. The easy damper distribution method proposed
for plane frames in previous paper is applied to these pair of lamped mass, and damper distribution in each plane frame are
determined. The validity of proposed method is confirmed by applying to three-dimensional model of typical Turkish RC building
which has uniaxial eccentricity and weak stories.
2. Proposed Damper Distribution Method in Previous Paper

In chapter 2, outline of proposed damper distribution method in previous journal paper used for this study is explained. In
energy dissipating retrofit of RC building, retrofit concept adding elastic frame together with hysteretic dampers is applied,
because target building has low strength and high ratio of ku/ks. For this concept, index ys which shows stiffness ratio between
steel frame and hysteretic damper is newly introduced into method proposed by Kasai et.al. By using this method, the amount of
required dampers in each story of multistory RC building can be easily obtained.
3. Contraction of Uniaxial Eccentric Model and Determination of Optimized Damper Distribution

In chapter 3, the method of substitution for dual independent lamped mass models from three-dimensional model and
determination of optimized damper distribution is discussed. Dual independent models of contraction model is expressed as rigid
and soft side of structure, which are placed symmetrically around the center of rigidity. This contraction is carried out with the
condition that natural period of parallel and rotational modes are same as three-dimensional model. By applying proposed damper
distribution method to each contraction model, required damper amount in each model are decided, then distributed to three-
dimensional model of RC building.
4. Evaluation of Elastic Displacement of Eccentric Model Using Contraction Model

In chapter 4, detailed three-dimensional model based on Turkish school building is set, and the validity of proposed contraction
method is confirmed by evaluating elastic displacement. E-S model with uniaxial eccentricity on all story and E-1L~E-3L model
with uniaxial eccentricity and weak story on each story are discussed. By comparing between response of analysis of contraction
model and that of three-dimensional model, the validity of method is confirmed.
5. Validity of Optimized Damper Distribution Method

In chapter 5, the validity of optimized damper distribution method for eccentric model is confirmed by using target model.
Damper distributions of E-S model and E-1L~E-3L model are designed using proposed method, and response reduction effects
of these retrofit models are confirmed by time history analysis. Under the seismic input of BCJ-L2 wave, max story drift angle
and residual story drift angle of each plane of retrofit models is confirmed to be under 1/150 and under 1/1000 respectively
assuring immediate occupancy after earthquakes. From these result, the proposed method is confirmed to be valid.
6. Conclusions

As a conclusion, the following results are obtained.
1) By using contraction model which is consist of a pair of lamped mass model, maximum eccentric drift angle and maximum

story drift angle of eccentric RC building on elastic time history analysis can be evaluated.
2) Applying proposed damper distribution method using proposed contraction model, the amount of required dampers of each

frame of three-dimensional model is obtained. Based on this method, maximum story drift angle and residual drift angle of

each frame of eccentric RC building are confirmed to be reduced less than the target values.
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