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Design Approach of Seismic Retrofit Method "ZAKUTSU-Res Bar" for Wall Type Piers

Atsushi Takeda Yui Tsukuda

Abstract

In the seismic reinforcement of wall-type piers, intermediate-penetrating steel members are required,;
however, their construction encounters certain problems. Therefore, we devised a reinforcement structure in
which the axial reinforcing bars of the RC lining are buckling-restrained reinforcing bars (Zakutsu-Res bars)
that can ensure deformation performance even without intermediate-penetrating steel members. The Zakutsu-
Res bar was fabricated by covering the axial reinforcing bars with steel pipes. The bending rigidity of the steel
pipes restrained the buckling of the axial reinforcing bars. In this study , we conducted alternating positive and
negative horizontal loading experiments using reduced-scale specimens of the seismic reinforcement structure
of wall-type piers with Zakutsu-Res bars and developed a design method for the structure.
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Modeling of Column Type Specimens
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Example of Relationship of Load - Displacement
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Configuration Rules for Section Analysis
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Table 3 #hJ7MEkHHE R 51RO A D FEE
Experimental Ultimate Strain of Reinforcement Bar

RERE | MR | KREHA | R | sy gk
w51k

(mm) (L/mm) O3 %
2-6 47.0 0.0378 0.000200 0.0652
2-7 43.0 0.0345 0.000181 0.0631
3-2 56.4 0.0332 0.000145 0.0614
3-3 61.0 0.0359 0.000153 0.0636
4-1 96.9 0.0570 0.000249 0.1000
4-2 60.8 0.0358 0.000206 0.0832
4-3 68.4 0.0402 0.000174 0.0703
4-4 79.5 0.0503 0.000202 0.0882
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Table 4 ZZEMATICH DK
Variables used in Multivariate Analysis

. H A% B

%ﬁ i 7 kA JEE PR 2 4 iih 7 ANIEN
ik FEBIBROT A& £33 kA b Inwa)i- 44

Esw VE P la

2-6 0.0652 3.00 0.00748 0.410
2-7 0.0631 3.00 0.01100 0.279
3-2 0.0614 2.84 0.00412 0.000
3-3 0.0636 8.14 0.00729 0.000
4-1 0.1000 8.88 0.00729 0.393
4-2 0.0832 8.88 0.00729 0.393
4-3 0.0703 4.49 0.00729 0.393
4-4 0.0882 4.49 0.00571 0.502
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Trials of Multipliers in Multivariate Analysis
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JEE J 22 A il 5 1) SATE RAERRER
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b, b, bj R?

1.0 1.0 1.0 0.79484
1.0 -4.2 1.0 0.86143
0.9 -4.2 1.0 0.86143
0.9 -4.2 1.0 0.86143
0.9 -4.3 1.0 0.86144
0.9 4.3 1.0 0.86144
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