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Abstract - In this study, structural performance of modular was evaluated by using special blocks to improve the constructability
of connection between modules. The modular beam-column connection was designed to resist the story shear force of the struc-
ture, and structural stability of the modular connection within the design story drift was experimentally examined. As a result, all
specimens yielded at 2 % to 3 % story drift ratio, and welding fractures occurred after 4 % story drift ratio, indicating it was
structurally safe within the design story drift. However, it is considered that welding details or the shape of the blocks should be
improved in order to prevent welding fractures occurring between block and column.
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Table 1. Matrix of specimens

Name" Column size Beam size Shape of specimen No. of members™ No. of bolts
ES 2 (@) T C(2), FB(1), CB(1) 2
Floor beam
ID 4(®) 0-250%150x9 T C(4), FB(2), CB(2) 4
ID 8(®) 0-250x150x12 T C(4), FB(2), CB(2) 8
Ceiling beam
IS 4(®) 01-150%100%6 + C(4), FB(2), CB(2) 4
IS 8(®) + C(4), FB(2), CB(2) 8

"AB_2: A = external or internal, B = single or double connection, Number = number of bolts

**C = column, FB = floor beam, CB = ceiling beam

Table 2. Strength of beam, column, and panel zone of all specimens

Beam (SRT355) | Column (SRT355) Panel zone (SM355) SC/WB ratio PZ requirement
Series 3best;
My, = L1RF,,Z; My = Fy Z. Ry=0.60F,cd.t, [1+ ¥ df t ! S M,/ XMy Ry /(M /dy)
clhlw
ES 222.35 kN'm 389.08 kN'm 1,683.77 kN 1.75 1.89
(177.29 kN-m) (458.04 kN-m) (2,188.90 kN) (2.58) (3.09)
D 444,70 kN-m 778.16 kN-m 3,367.53 kN 1.75 1.89
(354.58 kN'm) (916.08 kN-m) (4,377.79 kN) (2.58) (3.09)
IS 444,70 kN-m 778.16 kKN-m 1,683.77 kN 1.75 0.95
(354.58 kN'm) (916.08 kN-m) (2,188.90 kN) (2.58) (1.54)

The values in parentheses were calculated using the measured yield strengths reported in Table 3.
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Table 3. Coupon test results
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(c) ID_8 specimen (@ 4 % story drift ratio) (d) IS_4 specimen (@ 6 % story drift ratio)

(e) IS_8 specimen (@ 5 % story drift ratio)

Fig. 8. Experimental photos of specimens

Table 4. Test results of specimens

; ki Positive (+) Negative (-)

Specimen (KN/mm)® Py (kN)”" | 6, (mm)” | Pra (kN) | Sy (mm) | Py (KN) Sy (mm) | Prax (KN) | Smax (mm)
ES 2 0.41 54.13 130.85 60.79 196.36 -35.61 -80.65 -48.11 -160.80
ID 4 0.78 91.94 119.25 108.59 216.78 -92.99 -108.00 | -10590 | -172.16
ID 8 0.88 111.07 112.05 121.03 171.86 -100.51 -106.60 | -108.79 | -172.05
IS 4 1.20 63.26 48.24 74.28 74.98 -70.97 -56.55 -77.73 -75.00
IS 8 1.56 62.70 35.76 73.02 74.96 -80.36 -53.94 93.18 -75.01

" The initial stiffness(k;) was obtained through the first cycle of 0.375 % story drift ratio.

" Yield point was defined as equivalent energy method.
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