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Abstract - The steel braces are used to control the lateral drift of high rise buildings. The braces are designed as tensile members
since the braces consisted of slender member can not resist compressive loads by elastic buckling. To resolve this problem, a lot
of research were performed to develop the non-buckling member. The force limiting device (FLD.) is one of them. The purpose
of this study is the development of FLD. to prevent a elastic buckling for a slender member. The folded plate type is proposed to
induce the yielding before occurring elastic buckling. In this study, member test and FEM analysis for proposed type were
performed. Further, It is verified that the structure with FLD member is stable by high energy absorption. The proposed folded
plate type FLD could be effective to preserve the compressive member from the elastic buckling.

Keywords - Force limiting device, Folded plate, Load-displacement relationship, Failure mode, Strength
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Table 1. Test specimens

Method of FLD

No | Name Shape
Type | Degree
450 100
10
600 \
N\ y
/ \/
1 FP FLD 90° <—>( AN
) Va
o \ / \\\
120 \/)
7§
150°
90°
42,7
x 2.9
4'7

1500
1600

2 | FP-M | Member| 120°

L. 10

150° @r‘i { T_FLD
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Table 2. Mechanical properties of steel

Yield |Tensile|_, . .
. Yield |Elongation

Grade Section strength |strength ratio %)
(MPa) | (MPa) °

SS400| Steel bar(FLD) | 350 468 |0.75 24%

342.7x2.9

400 1 4 0.86 439

SS (Member) 37 33 3%
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(a) FP type device

(b) member specimen with FP type device (FP-M)

Fig. 2. Set-up of specimen
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Fig. 3. Load-displacement relationship
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(b) FP-M-90 type

(c) FP-M-120 type

(d) FP-M-150 type (e) Basic type

Fig. 4. Failure modes
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Table 3. Maximum stress & yield strength(Analysis)

4.24

Fig. 9. Width of folded joint

Type Degree Maxium sztress Yield Strength
(N/mm~) (kN)
45° 2,604.9 84.4
60° 2,069.6 71.4
FP 90° 1,587.4 68.1
120° 1,205.0 72.3
150° 1,070.1 123.9
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