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Abstract
This paper presents development and verification of novel steel dual-core self-centering brace
that has flag-shaped hysteretic responses under cyclic load. The mechanics and seismic

behavior of the proposed braces are first explained, followed by large-scale brace tests and
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finite element analyses to evaluate the seismic performance. A total of six tests for each brace
show excellent seismic performance under cyclic and fatigue loads. The maximum axial force
of the new brace can reach 1843 kN. This work also uses the finite analysis program to verify
the self-centering behavior of the proposed brace.

Keywords: dual-core self-centering brace (SCB), steel tendon, seismic test, finite element

analysis
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2 1 At Rl ke 2 2+
] Member (ASTM A572 GR.50) Steel Tendon
Specimem -
. Size (mm) ) Length
No. Location | No. - Location No.
Cross Section | Length (mm)
1st Core 1 H250x270x8x8 7000 Inner Tendons 6 7120
1 2nd Core | 2 T200x200x8 7000
Outer Box | 1 | T340x480x8 | 7000 | OuterTendons | 6 | 7120
1st Core 1 T250x280x8 7000 Inner Tendons 6 6930
2 2nd Core | 1 | T210x240x10 | 6660
Outer Box | 1 | T340x340x8 | 7000 | OuterTendons | 6 | 6970
2 A2 R EE S - FERREF VR
Initial Stage 2% Drrift
Specimen | Data PT | Tendon | Friction Brace Peak Force Brace | Tendon
No. Source | Force | Strain | Force | Tension | Compression | Strain | Strain
(kN) | (%) (kN) (kN) (kN) (%) | (%)
1 Design | 471 0.28 420 1658 1636 0.95 0.77
Test 652 0.38 432 1683 1769 0.85 0.79
) Design | 471 0.28 420 1672 1602 0.95 0.77
Test 444 0.26 452 1488 1618 0.85 0.66
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