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Natural Period Formula of a Reinforced Concrete Shear Wall Structure

Considering Flange Wall Effect
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/ABSTRACT/

In this study, natural period formular is presented for a RC shear wall structure with H-, T-, and L-shaped wall sections. The natural period
formular proposed by Goel and Chopra and adopted in ASCE 7-10 was modified by using the ratio of the flange and web wall area. The
natural periods of structures with H-shaped wall were numerically obtained, the results indicated that the ASCE 7-10 could not consider the
natural period variation according to the length of the flange wall, but the proposed formula could do. Especially, ASCE 7-10 estimated
much longer periods than eigenvalue analysis, and this implies that conservative seismic design is difficult. The periods by eigenvalue
analysis exist between the upper and lower bounds given by the proposed formula, and conservative design is possible by using the
proposed lower bound value. In order to verity the effectiveness of the proposed method, actual residential buildings with various types of
flange walls are considered. Ambient vibration tests, eigenvalue analyses, and nonlinear dynamic analyses were conducted and the
periods were compared with the values by ASCE 7-10 and the proposed formula. The results showed that the proposed formula could

estimate more accurately the periods than ASCE 7-10.

Key words: Natural period, Period formular, Shear wall, Flange wall, Ambient vibration tests, Eigenvalue analysis
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Table 1. Basic information of RC shear wall structure

Height | Number .Slab Stqy Measured period (sec)
Structure f stori thickness. | height
(m) fofstories| =" | (m) | XD Y Dir.
Plan-1 | 448 | 14,15 180 2.8 0.66 0.59
Plan-2 | 504 17 180 2.8 0.83 0.52
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Table 2. Comparison of existing and proposed formula

Plan-1

Plan-2

Period (sec)

X-dir.

Y-dir.

X-dir.

Y-dir.

T Ty

TL TU

T Ty

TL TU

ASCE 7-10 code

254 | 347

1.13 | 1.55

4.16 | 5.69

1.09 | 1.49

Proposed
formula

130 | 1.78

0.83 | 1.14

1.87 | 2.56

0.87 | 1.19

Ambient
vibration test

0.66

0.59

0.83

0.52

Eigenvalue
analysis
(effective

stiffness 100%)

1.49

1.04

1.99

Eigenvalue
analysis
(effective

stiffness 50%)

1.99

1.42

2.68

1.58
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Table 3. Effective Period based on time and frequency responses of displacements obtained by nonlinear dynamic analysis

ismi ASCE 7-10 code Proposed formula
SeismicLevell  pae 409, DBE 50% DBE MCE P
Earthquake T, T, T, T,
El centro 2.08 2.63 2.63 3.03
X-dir Taft 217 217 2.63 2.70 4.16 5.69 1.87 2.56
Hachinohe 2.04 2.70 2.70 2.78
El centro 1.12 1.18 1.23 1.75
Y-dir Taft 1.08 1.25 1.35 1.59 1.09 1.49 0.87 1.19
Hachinohe 1.12 1.25 1.35 20
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