[(#73VU—-T1]

H A S ool it R SCHE 55868 557847, 901911, 202146 H
J. Struct. Constr. Eng., AIJ, Vol. 86, No. 784, 901-911, Jun., 2021
DOI https://doi.org/10.3130/aijs.86.901

R EE) O R ARICEE A % alig L T—HILd 5 720 Ot e
STIFFNESS DETERMINATION METHOD UNIFORMIZING ENVELOPED INTER-STORY DRIFT ANGLE
IN MULTIPLE SEISMIC RESPONSES

oK s
Mitsuo SUZUKI

This paper proposes a stiffness determination method uniformizing inter-story drift angle in seismic response using the closed-form

representation of a primary mode. The primary modal shapes for the uniform inter-story drift angle are obtained from seismic response

analyses on the 120 models, and shown with number of building stories and dimensionless height as parameters. In the same way, an

equation that estimates the uniform inter-story drift angle is shown with building representative height, natural period, and damping

constant as parameters. From the above, the stiffness for uniform inter-story drift angle can be easily obtained without repetitive

calculations.
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Fig. C1 Comparison between analytical and proposed stiffness
for uniform inter-story drift angle (20-story)
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Fig.C2 Accuracy of stiffness
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spectrum
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Fig. F1 Base shear coefficient



STIFFNESS DETERMINATION METHOD UNIFORMIZING ENVELOPED INTER-STORY
DRIFT ANGLE IN MULTIPLE SEISMIC RESPONSES

Mitsuo SUZUKT ™!

1 Yamashita Sekkei Inc, Structural Design Dept., Dr.Eng.

Uniform inter-story drift angle in seismic response of buildings is effective in improving structural performance.
Because it is expected to prevent pancake collapse due to concentration of deformation, and to decrease the maximum
inter-story drift angle by efficient absorption of damping energy in each story.

In this paper, inter-story drift angle is controlled by stiffness calculated using the closed-form representation of a
primary mode, and the method is applied with the results of time history analyses. Then the primary mode shapes
are obtained from the results of time history analyses on 120 model cases, and the values of maximum inter-story drift
angle are investigated.

The conclusions are obtained as follows.

1) It is possible to realize the uniform inter-story drift angle even in responses that envelop the maximum response
values for multiple earthquake responses, by adjusting and updating the stiffness obtained from primary mode
shape.

2) Primary mode shapes for uniform inter-story drift angle are shown with number of building stories and
dimensionless height as parameters.

3) An equation for estimating the uniform inter-story drift angle is shown with building representative height, natural
period, and damping constant as parameters.

4) From the results of 2) and 3), a simple method determining the building stiffness that realizes uniform inter-story
drift angle is shown.

The presented method does not require repeated calculations. Therefore, this method is useful at the initial design
stage.

In addition, the method of adjusting the stiffness to achieve uniform inter-story drift angle, which is shown in 1)
above (see Chapter 5), has the advantage that an accurate solution can be obtained in a few convergence calculations
for arbitrary seismic motion without much computational load. The direct use of this method is also useful.

Furthermore, it is possible to specify an arbitrary deformation distribution with this method.
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