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Abstract - Recently, Seismic performance of the building built in the past is required to review, because the code for seismic
design have been reinforced. In 2009, if the revised latest criteria of seismic design is applied, the majority the steel structure of
the low-rise concentrically braced system is short of the seismic performance. Also, when the steel braces are subject to
compressive load, which causes unstable behavior of the structure. In order to verify the compressive behavior of the reinforced
braces, structural performance test was conducted with variables of slenderness ratio and the amount of reinforcement.
Therefore, this study suggests restraining the bending buckling of slender H-shaped braces to resist compressive force. In order
to verify the compressive behavior of the reinforced braces, structural performance test was conducted with variables of
slenderness ratio and the amount of reinforcement.
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(a) Brace buckling

ox
[o

4 230 0

ot

N
-

1 orr
o

o o oo 2 1o i1

P

ﬁ;ﬁ o

2N

ol oz =
o iy

N
S

(b) Hysteric behavior

Fig. 1. Steel braced frame
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Fig. 2. Slenderness ratio and compressive force relations
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Table 1. Limitations(AISC-2010)

Type SCBF OCBF
FE KL FE KL
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Fig. 3. Welded tube to tube tie connection
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Fig. 5. BRB specimen detail(Park and Kim!'”)
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Table 3. Configuration comparison

Type ALT-1 ALT-2 ALT-3 ALT-4
Fig 5
Section — | p— I— —I
ho T
Weak axial

Feature Plate [Square tube Reinforced Cross type
T/, 0.1 0.8 0.85 1.0
Joint | Welded Welded Bolted Bolted

I; : geometric moment of inertia with reinforced member
I, : geometric moment of inertia with main Brace
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Fig. 6. Requirement of built-up member

Table 4. Section properties(Restraint casing)
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Table 5. Specimen list

No Main Member| Area Parameter
' Size ratio |reinforced or not Filler
Bl 1.0 X -
B2 H- 2.0 © Paint
30x30%x2x2
B3 (0:166) 2.0 © Greece
B4 2.0 © Sheet
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Fig. 7. Detail of specimen

Table 6. Experimental result

No. Prax(kN) Filler Type Failure mode
B1 16.3 - Overall buckling
B2 28.9 Paint
Local kli t mai
B3 246 Greece ocal buckling at main
member
B4 26.9 Sheet
30 . "
Axial Load o — K.B-Z.-_Pamt
25 ¢ S 77 XA -
s k\ "
20 \\ 4 - Sheet
S
15 B3 - Greece
10 -
B1 - Non-Reinforced
) Disp. (mm)
0 : : !
0 1 2 3 4 5 6 7
Fig. 8. Axial load-displacement curve
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Fig. 9. Comparison of strain ratio
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Table 7. Specimen plan

Initial plan |Real condition )
Reinfo
, Buckl| Area | d
No. |Stende|Buckling| Slender i ratio _Ot rce
rness | length | ness g AJA Dim. | length
. > |length|(4,/4.)
ratio | (mm) ratio (mm)
(mm)
205-B1| 205 3,700 169 {3,240 - -
205-B2| 99 3,700 82 [3,240| 2.5 |MI12]2,590
205-B3| 72 3,700 59 13,240| 4.8 [MI12|2,590
140-B1| 138 2,500 114 {2,040 - -
140-B2| 91 2,500 74 (2,040 1.0 | M6 | 1,750
140-B3| 68 2,500 56 2,040 1.7 [MI2| 1,750
205 BI

L Serial number

Slenderness ratio

Table 8. Result of material

Thick | Yield Strength | Ultimate Strength | Yield Ratio
(mm) (£,, MPa) (F,, MPa) (Fy/Fu)
1.6 262 351 0.75
2.0 277 345 0.80
32 259 357 0.72
4.5 277 373 0.74
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Fig. 13. Detail of specimen(140 series)
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Fig. 14. Failure mode(205-B2)
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(b) Right(140-B3)
Fig. 15. Failure mode(140-B2,B3)
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Table 9. Experimental result of compressive force mode

NO. ](l [(Z Pmax Pmax 6max
(kN/mm) | Ky | (KN) | Braxm) | (mm)

205-B1 47.5 1.00 69 1.00 1.5
205-B2 51.7 1.09 293 4.25 10.4
205-B3 52.2 1.10 307 4.44 12.6
140-B1 62.5 1.00 254 1.00 4.0
140-B2 66.0 1.06 338 1.33 17.0
140-B3 69.5 1.11 324 1.28 15.0

350 1

Axial Load

3(mm)
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(b) 140 Series
Fig. 16. Axial load - displacement relation
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Table 10. Effect on reinforced ratio = YHo] Z2AFILE ol uhE A WA Y
o O =5 A olo] = 3
No. |AJA, | L/L | Bpa(kN) Failure mode B & QUAAIRE, 2R A 4
205B1| 10 | 10 69 Global Buckling A Egeol] tigh ate i ofuey, 2 ddanel ol A
205-B2| 25 | 140 | 293 Local Buckling at e T2 Sl HEE 2] A T ek Al
205-B3 | 49 | 47.0 307 main member edge
140-B1 1.0 1.0 250 Global Buckling
140-82 | 1.0 34 138 Benfllng deflection at 6. 7E‘=l =
Reinforced member
140-B3 | 17 | 10 | 324 | Local Buckling at T2 TP A5 Al B8 ol meely] A HEE <l

main member edge
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