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Seismic Performance Evaluation of System to Protect the Occurrence of
Weak-Story With Braced Frame
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Abstract

The purpose of the paper is to introduce a system that reduces the occurrence of weak-story in the event of earthquake.
Weak-story concentrates deformation on the story and causes all member to collapse before the capacity of all member is
reached. This paper introduces Strong-Back system (SB) to protect weak story. SB is a hybrid of zipper frame, tied
eccentrically braced frame, and elastic truss system and it is divided into elastic and inelastic areas. Elastic areas prevent
the generation of weak story by distributing energy, and inelastic areas dissipate energy through buckling or yielding. In
this paper, the seismic performance is evaluated by comparing the four type braced frame with SB through push-over
analysis. The four criteria are compared from the base shear, the ductility capacity, the column failure order, and the
quantity of brace. As a result, SB proved to have sufficient performance to protect the weak-story.
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(Fig. 1) Korea earthquake from 2000 to 2018
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(Table 1) Set seismic load

Seismic load
Categorize A
Zone factor 0.2¢g
Site class Sd

Seis. use & Importance 1.0(1I)

3-b. Intermediate
moment frame
R@45), 2(3.0), Cd4.0)

LS (Life Safety Level)

Response modification
factor (R)

Performance level

(Table 2) Section and material of D, X and V

Member Section Material

Column W 14 X193 SS275
Beam W 21 X182 88275
Brace HSS 8 X8X5/8 SRT275

(Table 3) Section and material of SB

Member Section Material
Column W 14 X193 55275
Beam W 21 X182 55275

Brace_up, right HSS 8 X8X5/8 SRT275

Brace_down, right HSS 6 X6X1/2 SRT275

Brace, left W 10X49 SRT275

Tie (2-3) HSS 10X10X1/2  SRT275

Tie (4-5) HSS 8X8X1/2 SRT275

Force

Deform

34

1.25

(Fig. 6) Hinge property in beam
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