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Abstract - Special concentrically braced frames(SCBFs) have distinctive advantages in considerable seismic performance, which
make engineers widely use SCBFs as lateral-load resisting systems in buildings and have researchers to develop SCBFs design
methods. Compared to the extensive research of SCBF, comparatively little information is currently available on the
performance of SCBFs designed and constructed before the early 1990’s. Prior to 1988, concentrically braced frames(CBFs)
design requirements were substantially less restrictive. As a result, many existing structures designed to these requirements may
not ensure ductility and pose a significant concern in current buildings. In this study, these older frames are referred as
non-seismic braced frames(NCBFs). In order to investigate the seismic behavior of NCBFs, finite-element(FE) models of SCBF
and NCBF were suggested and verified using case investigation of NCBF conducted on the University of Washington. Using
these models, the seismic behavior of NCBF with shared welding shear tab, which is the representative of the types of
connections, was established and compared with the seismic performance of SCBF.
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Table 1. Comparison of modern and older braced frame

Table 2. A survey of existing structures containing CBFs
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Table 3. Material properties

Shear | Gusset
Component| Beam | Column Tab Plate Brace
. A992 A992 A572 AS572 A500
Material
Grade 50|Grade 50|Grade 50|Grade 50|Grade B
Thickness 8.5 12
[mm] (web) | (web) 9.5 N/A 9.5
Yield
Strength 395 409 447 447 505
[MPa]
Tensile
Strength 501 522 602 602 549
[MPa]
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(a) NCBF3: Weld fracture of gusset-to-shear tab
(24Cycle, -1.63 Drift)

(b) HSS1: Weld fracture of gusset-to-frame elements
(44Cycle, -1.54% Drift)

(c) HSSS: Brace fracture (37Cycle, -3.26% Dirift)

Fig. 8. Failure modes of specimens™*
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Analytical Results NCBF3

HSS1 HSSS

Connection Types Shared Welded Shear Tab

Single Gusset Plate Single Gusset Plate

Connection Design No Consideration

2t Linear Clearance 6t Elliptical Clearance

Brace-Gusset Welded

Length[mm] 230

375 375

Gusset Plate Size[mm] 405 x 370 x 9.5

865 x 760 x 12.7 635 x 535 x 9.5

Inelastic Deformation 1163 ~ 1.63 (Total 3.26%)

-1.68 ~ 1.11 (Total 2.79%) -3.22 ~ 1.65 (Total 4.87%)

Capacity[%]
Energy
N 105,349 140,065 160,564
Dissipation[kN-mm(J)]
Brace
. 1,277.24 1,615.69 1,618.29
Stringt Compression[kN]
Brace Tension[kN] -780.04 -888.03 -801.11
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