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Seismic Performance and Design Process of a Ceiling Bracket-Typed
Modular Connection

o] & A A L o A &g
Lee, Seungjae Kang, Changhoon Park, Jaeseong Kwak, Euishin Shon, Sudeok
Abstract

This paper examines the seismic performance and structural design of the ceiling bracket-type modular connection. The
bracket-type system reduces the cross-sectional area loss of members and combines units using fitting steel plate, and it has
been developed to be fit for medium-story and higher-story buildings. In particular, this study conducted the cyclic loading
test for the performance of the C-type and L-type brackets, and compared the results. The test results were also compared
with the commercial FEA program. In addition, the structural design process for the bracket-type modular connection was
presented. The two connections, proposed as a result of the test results, were all found to secure the seismic performance
level of the special moment steel frame. In the case of initial stiffness, the L-type bracket connection was found to be great,
but in the case of the maximum moment or fully plastic moment, it was different depending on the loading direction.

Keywords : Bracket-type modular connection, Cyclic loading test, Seismic performance, Special moment frame,
Fully plastic moment
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(Table 1) Information of the test specimens

Specimen name ijlocilcl)im;ejrnnd Ceiling bracket
Ref-W N.A.
[-150 X100 X 6.0
C200-4.5 C.350 X100 X6.0 C-200 X100 X4.5
1200-6.0 L-200 X100 X6.0

(b) L200-6.0

(a) C200-4.5
(Fig. 2) Test specimens
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(Fig. 3) Detail of test specimens

" (b) L200-6.0
(Fig. 4) Initial state of the test specimens
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(Table 2) Tensile test result

Strength (MPa) Young's Yield Elongation

Crade Yield Tensile (MPa) ratio (%)

SVH90 450 518 191537 087 35 C(T‘;}k“z“(;
S400 281 441 20029 064 45 (TB}fkagg)
SS400 346 446 201,446 078 39 (T]ifkaig)
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(Fig. B) Set-up of a test specimen
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(Table 3) Initial stiffness and maximum moment of the
specimens (Experiment)

Specimen A (KN'm/rad.) My o (KN'm)
name +Dir. -Dir. +Dir. -Dir.
Ref-W 7,055 6,905 208 21

0045 7936 8,206 231 250

120060 8057 8,579 274 206

+K;: Initial stiffness (Experiment)

M, . Maximum moment (Experiment)

T s
= dey)

(a) C200-4.5

L200-6.0

AT . ‘f'
(b) L200-6.0
(Fig. 7) State of the specimens at the final loading step
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(Table 4) Comparison with an initial stiffness and
maximum moment (Experiment / Theory)

Specimen e /aKi (%) My ax /bMp (%)
hame +Dir. -Dir. +Dir. -Dir.
Ref-W 102 100 101 107

2004.5 115 119 112 121

1200-6.0 117 124 133 100

»M,,: Fully plastic moment of floor beam (=206kN-m)

(Table 5) Comparison with an initial stiffness
(Experiment / Ref-W)

t](i /r[(l (%) tMnax /rMmax (%)

Specimen
hame +Dir. -Dir. +Dir. -Dir.
Ref-W 100 100 100 100
C2004.5 112 119 111 113
1.200-6.0 95 116 115 100

+AC;: Initial stiffness of Ref-W
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