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Abstract - In this study, the structural performance of the modular connection using a specially developed block was evaluated.

As aresult of the experiment, the special block satisfies the structural performance of the special moment frame standard and it

will be a method to replace the existing connection. The finite element analysis was performed using the bolt axial force. As a

result of the parametric analysis, it is confirmed that the experiment and the FEA modelings showed similarity as the bolt axial

force decreased. Therefore the FEA modelings with decreased bolt axial force can be used accordingly from parametric analysis.
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Fig. 2. Details of special block

46 F=7dTE0N] =g A4 Al S(EE A176%) 20226 2¢

o] QIGich. BHA|EF B4 BE0] 7 o] iz BE me)7}
wEEE A A4S 4 9on, 7] BE] $8L 53
CB7] A+ flo] ZE 0] 9ol 2elo] s let. 9
O} e BEY YR B ATHY T AR
Ao W st b stcha #

Fig. 3= 257 o] 228 8517|918 At
7] G4olch YELIL Fig 3(a)2} o] Y Ed] 4
MPA]7)7] 9190 5 7] o] EAHEL Fig. 309 U
ZEL UES 1480 52 WS B BN A
D5 DSBS AHOI 23 A WA= 045 T
% 912 Zlolet AR Fig. 3(0)9t 2o] AP YRS
Fig. 3()2} o] %129 77 9 x|o] §7510] B2tz
Fig. 3(eys V=710 A14] AR} 7 F mgolch

i)

(m o ¢

2
ol
-

P

]
>,
sk

Ay

(d) Welding of nut set

(e) Actual construction

Fig. 3. Shape of the nut cap
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Fig. 4. Structure plan
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Table 1. Summary of the specimen
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x L-L, Number of
No. | Name" | M, =C,|M,-(M,-0.7F,S,) {ﬁ}] My Ry, = 0.6F,ud.t bolts
r P
1 cc 167.76 kN'm 1,357.74 kN
2 Cs 277.15kN'm 2EA
243.02 kN'm 877.50 kN
3 CS-B

"CA-B: C = connection, A =

channel or square shape steel, B = use of back strip

M,y,: flexural strength of beam; Cj: lateral buckling modification factor; Si: elastic section property; Lj: the largest laterally unbraced length along either flange
at the point of load; L,: limiting laterally unbraced length for the limit state of yielding; L,: limiting laterally unbraced length for the limit state of inelastic
lateral-torsional buckling; M, flexural strength of column; R,: shear strength of panel-zone; Fy,,: yield strength of web; d.: depth of column; 7,,: thickness of web
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Table 2. Results of the tensile test

Member Th(lgllgll;: 59 st‘r{eiﬁlg(ih ;l;recillls;i Elor(log/oa)tion
(MPa) (MPa)
Floor beam 6.0 419.10 547.83 35.15
Ceiling beam 9.0 42591 547.96 33.19
Column 12.0 377.15 546.72 36.79
Special block 15.0 377.90 575.52 39.88
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Table 3. Results of the experiment

Positive (+) Negative (-)
Specimen s M, i
(kKN-m) (rad) (kN-m) (rad)
CC 0.21 167.76 134.21 116.06 0.039 —-96.13 —0.038
CS 0.39 238.26 0.046 —258.63 —0.048
243.02 194.42
CS-B 0.37 231.44 0.048 —224.43 —0.039
k: initial stiffness; M,: yield moment; R,: drift ratio at yielding
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Fig. 11. Envelope curve of specimens
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Fig. 12. Finite element analysis model
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Fig. 13. von-Mises stress distribution
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Table 4. Summary of analysis models

* T, | Mexpo.0arad | MrEa0.04rad | MExp,0.04ra
No.| Name' | o0 | Nemy | (N'm) | Mresaons
1 CS-237 237 258.23 1.18
2 CS-150 150 252.63 1.16
3 CS-100 100 217.69 246.54 1.13
4 CS-80 80 241.57 1.11
5 CS-50 50 228.39 1.04

*CS-T,: CS = square shape connection, T, = bolt tension
T,: bolt axial force; Mexp0.04raa 1 flexural strength of experiment at 4 %
drift; Mrga,0.04,,4 is flexural strength of FEA at 4 % drift
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