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Research on Structural Performance Evaluation of Column to Beam
Connection with Exterior Diaphragm for 780 N/ mm? Class Steel Column
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Abstract:

Exterior diaphragm has an advantage of being able to be connected to outside of column by using welding wire and
diaphragm which have the same strength as that of beam, and low heat input CO2 welding. JFE Steel has designed a
new type of exterior diaphragm that has a smaller protrusion than conventional exterior diaphragm and performed
evaluation by establishing a formula of elastic stiffness and yield strength of column to beam connection for
780 N/mm” class steel column. Calculated results of this formula showed nearly similar values with FEM analysis and

cross frame experiment.
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Column Beam flange Exterior diaphragm
No. D t Grade of | Yield stress | By tr Grade of | Yield stress ta ha Grade of | Yield stress
mm | mm steel N/mm?® mm | mm steel N/mm” mm | mm steel N/mm’
200,
12, 250, 36,
500 19, 300, . 40,
700’ 25, 780 N/mm> 375, Elastic ‘ 36, 45, ,
1~54 800, 28, class steel 700, 400, 32, body, , elastic, 40, 50, | 550 N/mm 497
1 000’ 32, H-SA700’ 824 425, 40 550 N/mm 497 45, 60, | class steel
1 200’ 40, 500, class steel 50 75,
50, 600, 100,
60 700, 125
800
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Table 3 Experiment models and results

Column Beam Horizontal |Exterior diaphragm|Doubler plate Mechanical property
N (H-SA700B) (SN490B) haunch (SN490B) (H-SA700B) of concrete Keat |jca M,
o. Aeal |,
De| te | Do | By | stw | sty | ba Iy ta ha Dy tp E. fe fi Kep. Jjexp My
CFT 2 2 2
mm | mm | mm | mm | mm | mm | mm | mm mm mm mm | mm | N/mm~ |N/mm”|N/mm
1 65 3.98x10*| 70.0 393 | 1.10 | 0.84
2 O 40 4.00%10*| 73.4 423 | 1.01 | 0.56
200 12 {300 90 | 6 | 16 32 125 12 )
3 55 | 100 65 3.70X10"| 67.8 331 | 1.74 -
4 - - - - 0.77 | 0.91

D, t.: Width and thickness of column, D, By: Depth and width of beam, sy, str: Thickness of beam web and flange, b, /i: Width and
length of haunch (see Fig.11), t4, ha: Thickness and protrusion of exterior diaphragm
Dyp, tgp: Width and thickness of doubler plate, E.: Young’s modulus of concrete, f.: Compressive stress, f;: Tensile stress, ;K. © Elastic

stiffness of beam end joint (calculation)

Kexp. * Elastic stiffness of beam end joint (experiment), jca. My Yield moment of beam end joint (calculation), jex, My Yield moment of

beam end joint (experiment).
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Table 4 Mechanical property of steel

Grade Applied part mlm N/Ymsm2 anfmz f/:
H-SA700B Column 11.8| 822 859 24
Beam flange 159 352 533 42

SN490B Beam web 6.78 | 343 491 41
Exterior diaphragm |32.0 | 332 524 31

t: Thickness, YS: Yield stress, TS: Tensile stress, €, Breaking
elongation.
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