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Structural Performance Test according to
Initial shape design of PF-BRB

Y o) & 5"
Kim, Yu—Seong Lee, Joon—Ho
Abstract

In this study, a prefabricated buckling brace (PF-BRB) was proposed, and a test specimen was manufactured based on
the design formula for the initial shape and structural performance tests were performed. As a result of the experiment, all
standard performance requirements presented by KDS 41 17 00 and MOE 2021 were satisfied before and after replacement
of the reinforcement module, and no fracture of the joint module occurred. As a result of the incremental load test, the
physical properties showed a significant difference in the stiffness ratio after yielding under the compressive load of the
envelope according to the experimental results. It is judged necessary to further analyze the physical properties according to
the experimental results through finite element analysis in the future.
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Specimen Test Load Protocol
PE-TRII  Initial Test(Cycling Load)  KDS 41 17 00
PE-TRI-R Re-Test(Cycling Load) KDS 41 17 00
PF-QUA-I  Initial Test(Cycling Load) MOE 2021
PF-QUA-R Re-Test(Cycling Load) MOE 2021
PE-AINC Initial Test AISC 2016
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(Table 2) Load by Cycle in Cycling Loading Test
PE-TRI-I PE-TRI-R
(KDS 41 17 00) (KDS 41 17 00)

Cycle Max Dis. ver Criteria Max Dis. Aver Criteria
Strength erage (Avg+15%) Strength erage (Avg+15%)

Comp 21637 = 19888 =

Max &23'032) 188.15 Range &2‘;‘% 17294 Range

| (M) ' = 15992 ' > 14699
Ten 21985 = 21684 =

Max (1222;) 191.17 Range égi) 188.56 Range

(Min) ' = 16249 ’ = 160.27

Comp 204.87 = 25421 =
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, (M) (@19.17) > 19%.77 ' > 187.89
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, (M) (45.59) > 2541 (24067) = 2097
Ten 264.85 = 26446 =

Max (22;2;) 230.30 Range (532;2;) 229.9% Range
(Min) ' > 1976 ' > 19547
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PF—QUA—I PF—QUA—R -25 -20 -15 rlI]DiSI:'lacel;lent(Smm)lﬂ 15 20 25
(MOE 2021) (MOE 2021) : :
Cydle e Tiectve  Critea (Fig. 11> Load-Displacement Curve(PF-AINC)
Stiffness  (Avgt15%)  Stiffness  (Ave+15%)

Max 31.29 34.88 11.78 34.30 — - — = —
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(Table 4) Energy Dissipation of Specimens
PE-TRI-I PE-TRI-R PF-QUA-I PE-QUA-R
Cvdle (KDS 41 17 00) (KDS 41 17 00) (MOE 2021) (MOE 2021)
4 Eloop area Criteria Eloop area Criteria Eloop area Criteria Eloop area Criteria
(kN-mm) (Avg+15%) (kN'mm)  (Aveg+l5%)  (KN-mm) (Aveg+15%) (KN'mm)  (Avg+l5%)

Max 1554.13 1670.63 1597.72 1773.97 922.80 987.11 855.00 901.17
1

Min 1408.11 1234.82 1484.71 1311.20 818.45 729.61 743.30 606.08

Max 6389.52 6422.06 5587.54 6372.76 3521.81 3984.89 3409.69 3855.29
2

Min 5339.96 4764.74 5406.65 4710.29 3340.89 2945.36 328297 2849.57

Max 10233.27 11667.98 10656.23 11883.98 10931.57 12391.80 10701.66 12194.84
3

Min 10062.91 8624.16 10109.87 8783.81 10481.15 9159.16 10434.81 9013.58




o
0
0
i=
H
fol

WEA Sl0] olEEde Fog =ert rial
Hr},
(Table 5) PF-BRB Properties)
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. Exp. Exp. Bi-linear  Bi-linear
Properties (Comp) _ (Ter)  (Comp) _(Ten)
Yield Strength(kN) 17376 18443 165 165
Yield Disp(mm) 3.93 311 3.92 3.92
Initial Stf(N/mm) 4419 59.18 42.00 42.00
Post-Yield Stiff
5.65 281 457 2.06
(KN/mm)
Post-Yield Stiff
012 0.4 0.10 0.05
Ratio(3)
Max Strength(kN) 266.53 232.05 238.45 207.60
Max Disp(mm) 2032 2003 20 20

300 Pmax(20.32mm, 266.53kN)

Py(3.93mm, 173.76kN)

200 Pmax(20mm, 238.45kN)

100
Kexp=44.19kN/mm
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. =300
Displacement(mim)

(Fig. 12> Comparison with Bilinear Curve
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