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Structural Behavior Evaluation of NRC Beam-Column Connections

Ji-Hwan ]eonl, Sang-Yun Lee’, Seung-Hun Kim®"

Abstract: In this study, details of NRC beam-column connections were developed in which beam and columns pre-assembled in factories using steel
angles were bolted on site. The developed joint details are NRC-J type and NRC-JD type. NRC-J type is a method of tensile joining with TS bolts
to the side and lower surfaces of the side plate of the NRC column and the end plate of the NRC beam. NRC-JD type has a rigid joint with high-strength
bolts between the NRC beam and the side of the NRC column for shear, and with lap splices of reinforcing bar penetrating the joint and the beam
main reinforcement for bending. For the seismic performance evaluation of the joint, three specimens were tested: an NRC-]J specimen and NRC-JD

specimen with NRC beam-column joint details, and an RC-J specimen with RC beam-column joint detail. As a result of the repeated lateral load test,

the final failure mode of all specimens was the bending fracture of the beam at the beam-column interface. Compared to the RC-J specimen, the maximum
strength of the specimen by the positive force was 10.1% and 29.6% higher in the NRC-J specimen and the NRC-JD specimen, respectively. Both
NRC joint details were evaluated to secure ductility of 0.03 rad or more, the minimum total inter-story displacement angle required for the composite
intermediate moment frame according to the KDS standard (KDS 41 31 00). At the slope by relative storey displacemet of 5.7%, the NRC-J specimen
and the NRC-JD specimen had about 34.8% and 61.1% greater cumulative energy dissipation capacity than the RC specimen. The experimental

strength of the NRC beam-column connection was evaluated to be 30% to 53% greater than the theoretical strength according to the KDS standard

formula, and the standard formula evaluated the joint performance as a safety side.

Keywords: NRC Beam-column connections, Cyclic loads, Stiffness, Energy dissipation capacity
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Fig. 1 Construction of frames using NRC structural system
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Fig. 2 Details of beam-column connections of NRC structural system
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Table 1 Details of specimens
. Beam Column
Specimens - -
Top bars Bottom bars Stirrups Main bars Hoops
RC-J 2-D25 2-D19 D13@200 6-D29 D13@200
2-D25 D10@200 4-D29
NRC-J 2-L50x50x4t 2-L50x50~4t L50%30%3t@200 4-L75%75%6t FB50~4.51@200
2-D25 D10@200 4-D29
NRC-ID 2-150%50x4t 2-L50x50~4t L50x30x3t@200 4-L75%75%6t FB50~4.51@200
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Table 2 Material properties of steel

Steel 5 u E; Elongation
(MPa) (MPa) (MPa) (%)
D29 658.8 768.2 2.07x10° 10.5
D25 449.0 593.9 2.14x10° 17.3
D19 463.8 592.7 2.09x10° 16.6
D13 445.1 594.3 2.07x10° 154
D10 370.9 479.5 2.07x10° 13.7
L75%75%6t 308.5 468.6 1.88x10° 25.7
L50x50x4t 3193 460.2 1.87x10° 26.8
L50%x30x%3t 3229 440.8 1.89x10° 25.7
FB4.5t 351.8 489.7 1.78x10° 32
FB9.0t 298.5 428.9 1.76x10° 289

Table 3 Mix proportion of concrete

w/C S/a Mix proportion (kg/m®)
(%) (%) C W S G AD

42.1 46.9 406 171 817 942 2.84
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Table 4 Test and analysis results

Specimen Prnax (KN) P, (kN) Prnax/Pn
RC-J 205.7 kN 170.6 1.21
NRC-J 226.5 174.3 1.30

NRC-JD 266.6 174.3 1.53
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