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Abstract - In this study, to solve the problems with the diaphragm used when rectangular hollow section used as column member
instead of H-column, present new shape fully assembled detail to solve problems such as brittle fracture of the joint due to
material deformation that can occur during welding joint. and confirm the structural performance the proposed detail. An
repetitive force experiment was conducted. Two test specimens were selected, including a test specimen for the proposed detail
and a through-diaphragm specimen as a control group, which has the best stress transfer among the types of diaphragms. The
structural performance of the proposed detail was examined by comparing the rotation angle-moment curve, energy dissipation,
and failure of the experimental results of the proposed detail with the control group. In addition after verifying the validity of the

interpretation through finite element analysis, additional interpretation was conducted.
Keywords - Rectangular hollow section column, Beam-column connection, Diaphragm, Verical rib, Bolt connection
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(a) Panel element

(b) Assembly

Fig. 1. Novel beam-to-column connection detail
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Fig. 2. Mechanical mechanism of proposed detail



Table 1. Initial stiffness of each element in the proposed
specimen

Deformation | Element Equation
=y + k")
Beam Bl = ( L} L, )
Bending and ’ 3k4,  A,G,
shear K:(k6*1+k6*1)7
Column . (LL,LbQ L, )
© T 3EL AG,
i ical rib r = e oy,
Axis Vetical ri .= I fb
Gy
Shear Panel K,=——
L,

Fig. 3. Elastic stiffness model
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Table 2. Design equations of elements and bolts
. Design
El t D D —_—
emen emand esign Demand
ical rib A, =hxt, = 5000 (mm?) Ay = Iy d, = 3000 (mm’) 1.2
Vetical ri wh w 24, = 6000 (mmz) .
. My,
Rigid panel T.= o 1199 (kN) V,= ¢(0.6Fy)Awa =1980 (kN) 1.65
b
M22 M24 M22 | M24
Beam Shear T,;= M, /h,= 1199 (kN)
1400 (kN) 1659 (kN) 1.17 | 1.38
Bolt
V,=¢(0.6F,)A,,C, =2044.8 (kN) 2000 (kN) 2370 (kN) 098 | 1.16
Column | Tension
P, = M,/d, = 2405.7 (kN) 4275 (kN) 5096.25 (kN) 1.78 | 2.12
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Table 3. Test results of materials
Speci Thickness Young’s Modulus Yield Strength | Tensile Strength|  Yield Ratio Elongation
peeme (mm) £ (Mpa) F,(Mpa) | F, (Mpa) E/F, £u(%)
B 10 230005 285.16 430.71 0.66 29.8
cam
16 225310 315.98 442.75 0.71 26.3
SS275 15 210884 313.64 491.54 0.64 299
Plate 19 230832 285.71 458.50 0.62 29.8
20 244125 253.30 418.43 0.61 32.1
12 190944 384.34 542.47 0.71 38.7
SNRT355| Column
12 (angled) 189054 522.27 678.68 0.77 28.7
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Fig. 5. Test results of materials
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(b) HSS-PD final behavior

Fig. 22. Destruction shape of experiment and analysis
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