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Abstract - Recently, various construction methods have been developed and applied to the site due to the continuous increase in
labor costs in the domestic construction industry, minimization of fieldwork, and demand for shortening the construction period.
In particular, research on off-site construction through a dry construction method is actively being conducted when the same
module is repeated, such as an underground parking lot and a knowledge industry center. In this study, the details of the beam-to-
column connection of the dry construction method were developed for deep deck plates (D-Deck), wide HyFo composite beams,
SRC columns, and RC columns. A total of three specimens were manufactured to evaluate the seismic performance of the beam-
to-column connection, and the seismic performance was verified through the cyclic test. As a result, it was confirmed that
specimens with deep deck plates, wide HyFo composite beams, and SRC columns satisfied an interstory drift angle of 0.03 rad
required by the seismic standard, securing seismic performance above the intermediate composite moment frame.

Keywords - Double rib deck plate (D-Deck), Wide HyFo composite beam, Beam-to-column connection, Seismic performance

test, Composite intermediate moment frame, Interstory drift angle
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Fig. 2. Concept of double rib deck plate (D-Deck)
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Table 1. Specimens for seismic test
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Beam Column Slab
No. | Specimens Beam Upper rebar | Space of stud Column Main rebar | Width Thickness
(SM275;: mm) | (SD500) (mm) (SM355; mm) | (SD600) | (mm) (mm)
0-700x600 160(topping)
1 | HF-SRC-BR | HF-450x600x8x8 8-D22 2-¢p19@160 H-250%250x9% 14 12-D32 +200(deck plate)
0-700x600 110(topping)
2 | HF-SRC-BM | HF-250x600%8%8 6-D22 $19@110 H-250%250%9% 14 8-D32 2,000 +200(deck plate)
110(topping)
3 HF-RC-BM | HF-250%x600x8x8 6-D22 $19@110 d-700x600 12-D32 +200(deck plate)

"HF: hybrid forming composite beam, SRC: steel reinforced concrete, RC: reinforced concrete, BR: beam for roof level, BM: beam for middle level
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Table 2. Loading program for seismic test
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Fig. 7. Locations of strain gauge

No. Stor{ (;:gfé)ratio Sl Disp(lre:lcirel?ent
1 +0.00375 6 +13.1
2 +0.005 6 +17.5
3 +0.0075 6 +26.3
4 +0.01 4 +35.0
5 +0.015 2 +52.5
6 +0.02 2 +70.0
7 +0.03 2 +105.0
8 +0.04 2 +140.0
9 +0.05 2 +175.0
10 +0.06 2 +210.0
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Table 3. Concrete mix proportion

Design criterion W/C ratio STump Max. size of Fine aggregate Air content Compressive
strength (%) (mm) coarse aggregate ratio (%) strength
(MPa) . (mm) (%) . (MPa)
27 473 120 25 51.3 4.5+1.5 355
Table 4. Material test results of steel & rebar
Specified design Test yield Test tensile Eloneation
Division yield strength strength strength (5)
(MPa) (MPa) (MPa) .
D13 (SD400) 400 459.0 580.5 342
Rebar D22 (SD500) 500 549.0 679.3 51.1
D32 (SD600) 600 666.0 811.2 29.4
Beam PL8 (SM275) 290.6 413.6 32.0
) PL12 (SM275) 275 310.4 469.5 23.8
Diaphragm
Steel PL16 (SM275) 350.5 436.1 27.9
PL9 (SM355) 415.9 534.0 19.7
Column 355
PL14 (SM355) 401.1 533.1 22.6
Table 5. Specimens for seismic test
. Mu eu Mnl 0
Specimens (kN-m) (rad) (kN-m) (rad) M, /M,
Positive 2,955.6 0.031 2,589.4 0.03 1.14
HF-SRC-BR
Negative 2,081.1 0.042 1,853.2 0.03 1.12
Positive 1,850.3 0.030 1,435.3 0.03 1.29
HF-SRC-BM
Negative 816.1 0.030 817.4 0.03 1.00
Positive 1,544.7 0.018 1,435.3 0.03 1.08
HF-RC-BM -
Negative 879.2 0.020 817.4 0.03 1.08

M,: maximum bending strength, M,,;: nominal bending strength, 8: total interstory drift angle, 6,: interstory drift angle of maximum bending strength
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Fig. 9. Failure shape of HF-SRC-BR
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Fig. 11. Failure shape of HF-SRC-BM
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Table 6. Results of seismic tests
: Mnl Mn2 My Mu 6y (mm) 6u (mm) K
Specimens (KN'm) | (kN-m) | (kN-m) | (N-m) | MMt | MulMaz | MMy | 0oy | %rad) | 2% | (N/mm)
Positive | 2,589.4 [ 2,790.0 | 1.874.7 | 2.955.6 | 1.14 | 1.06 | 158 | >+94 | 109811 5,1 533
0.99) | (3.13)
HE-SRC-BR 26.03 | 147.45
Negative | 18532 | 20254 | 14735 | 20811 | 112 | 103 | 141 | @98 | AT se6 | 1618
Positive | 14353 | 1,521.0 | 14193 | 1.8503| 120 | 122 | 130 | 2004 1105010, o 1 1013
(1.14) | (3.00)
HF-SRC-BM 27.43 | 105.01
Negative | 8174 | 8847 | 603.6 | 8161 | Loo | 092 | 135 | 50 | (S0 383 | 629
Positive | 14353 | 1,521.0 | 1.177.8 | 1.544.7| 1.08 | 1.02 | 131 | 31731 6236 11671 1961
0.91) | (1.78)
HE-RC-BM 27.63 | 70.57
Negative | 8174 | 8847 | 6539 | 8792 | Log | 099 | 134 | o5 DOl 2ss | 676

M,,: nominal bending strength based on the specified design strength, M,,: bending strength based on the material test results, M,: yield strength, M,: maxi-
mum bending strength, ,: displacement of yield strength, 8,: displacement of maximum bending strength, K: stiffness
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