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Abstract - In this paper, a cover plate was developed for a foldable modular connection where beams and columns are sep-
arated, and structural performance was evaluated. As a comparative test specimen of the foldable modular connection using a
cover plate, an additional specimen with welded beam-to-column joints was manufactured. As a result of the structural per-
formance evaluation, the welded foldable modular connection showed similar performance to the rigid joint conducted in the
structural analysis, but fracture occurred at the welded joint at 3 % story drift ratio. In the case of a foldable modular con-
nection using a cover plate, although the stiffness was about 50 % of that of a rigid joint, it showed very high ductility

without fracture of the joint.
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Fig. 1. Operation principle of foldable module
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Fig. 4. 3D model for structural analysis
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Table 1. Structural analysis results

Condition Lateral load | Displacement Stiffness
(kN) (mm) (kKN/mm)
Fixed 0.6 2.93 0.20
Pinned 0.6 68.75 0.009

Fig. 5. 2D frame for experiment
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Table 2. List of specimens

Specimens Column Beam C(r):llgt%c;:jlng
FMS-A Weld
T-75%x75 x4.5| DC-125%75 x4.5
(SRT275) (SPHC) Cover plate
FMS-B & M12 bolts
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Fig. 6. Details of specimens
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Table 3. Coupon test results
Elastic Yield Tensile
modulus | strength strength | Elongation
Coupon E F, F, (%)
(GPa) (MPa) (MPa)
SRT-1 177.16 424 488 29
SRT-2 184.39 439 493 29
SRT-3 233.81 441 493 29
Average 198.45 435 491 29
KS D 3568 - 275 or more|410 or more| 23 or more
SPHC-1 170.23 256 384 42
SPHC-2 170.14 254 382 42
SPHC-3 172.97 257 385 42
Average 171.11 256 384 42
KS D 3501 - 270 or more - 31 or more
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Table 4. Test results

Tt sliness Yield point™ Maximum point
Specimen k' Failure mode
(kN/mm) Load Displacement Load Displacement
(kN) (mm) (kN) (mm)
+ 0.19 5.80 31.25 6.26 53.32
FMS-A Weld fracture
- 0.18 5.79 28.96 6.65 53.39
+ 0.10 3.38 38.90 5.54 204.0
FMS-B -
- 0.16 3.49 57.60 4.60 130.8
“Initial stiffness(k;) was obtained through the first cycle of 0.375 % story drift ratio.
""Yield point was defined as equivalent energy method.
8 8
6 (6.26,53.32) 6 (5.54,204.0)
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Fig. 10. Load-displacement relationship curves
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Fig. 11. Ultimate state of specimens
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