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A Study on the Ultimate Shear Strength Estimation of the Interior
Joints of Steel Beam and Reinforced Concrete Column
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Abstract : Recent trends in the construction of building frame feature the use of composite steel concrete members.
One of such system, RCS(Reinforced Concrete column and Steel beam) system, is known as a type of system to
maximize the structural and economic benefits in the most efficient manner.

This paper is focusing on an study of ultimate shear strength estimation of the interior beam-column joints of RCS
system, with reinforced concrete column and steel beam. Current design methods as well as the majority of the
previous researches for ultimate shear strength of the interior beam-column joint of RCS system are not easy to apply
actual manner. There is a need to propose the rational macro models based on analytical approach. In this study,
design method variables for interior beam-column joints of RCS system is studied assuming shear resistance of steel
web panel, diagonal concrete strut mechanism and truss mechanism. Finally, calculated results based on the proposed

design model are compared with test data.
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Fig. 3. Resisting element of Inner concrete panel.
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Table 1. Experimental data on existing research
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(mm) [, AT Kanno | ASCE | Wight | Vo
3]353) JS-1 H-350x175x7x11 | 480x480 | 1.371 | 0.400 | 226.61 | 269.89 - 259.971270.85| 0.839 - 0.872 | 0.840
JS-2 | H-350x175x7x11 | 480x480 1371 0400 | 234.46 |269.80 | - [259.97|270.85| 0.868 | - | 0.902 | 0.869
LCS-1 | H-350x175x7x11 | 480x480 | 1.371] 0.503 | 284.49 |338.89 | - 1399.95|319.41| 0.840 | - | 0.711 | 0.866
- LCH-1 | H-350x175x7x11 | 480x480 | 1.371 | 0.503 | 283.71 {347.61 | - |418.30(323.04| 0.815 | - | 0.678 | 0.863
LCH-2 | H-350x175x7x11 | 480x480 | 1.371| 0.503 | 26644 {31272 - |346.78(307.64| 0851 | - {0769 | 0879
LCH-3 | H-350x175x7x11 | 480x480 | 1371 0.503 | 239.95 |315.07 | - [351.49{309.02] 0761 | - | 0.683 | 0.789
SA? | STI-2 | H-350x175x7x11 | 480x480 | 1.371] 0.503 | 318.92 {374.16 | - |456.26|347.67| 0.851 | 1.002 | 0.699 | 0.933
I BJ-BFE | H-250x125x15x24 | 350x350 | 1.400 | 0.733 | 174.62 | 192.86 |174.23]156.27|196.89 | 0.904 | 1.110 | 1.076 | 0.887
BJ-SFEV | H-250x125x15%24 | 350x350 | 1.400 | 0.733 | 195.22 | 194.92 175.80|162.45(199.44| 1.000 | 1.376 | 1.181 | 0.979
NC 2 | H-250x125x9x9 | 330330 | 1.320| 0.727 | 151.07 | 142.49 |109.77(119.19|146.66| 1.059 | - | 1267 | 1.076
NC 4 | H-250x125x22x16 | 330x330 | 1.320 | 0.727 | 254.08 | 206.19 | - |171.87[249.66] 1231 | 1.512 | 1342 | 1.018
2% NC 6 | H-250x125%9x16 |330x330 | 1.320| 0.727 | 166.77 | 144.75 [110.26 [124.49{155.98| 1.151 | - | 1340 | 1.069
NC 7 | H-250x125x9x16 |330x330 |1.320| 0.727 | 162.85 | 149.84 | - 1135.57|159.61| 1.086 | - | 1.201 | 0.949
NC 8 | H-250x125x9x16 |330x330 |1.320| 0.727 | 171.68 | 149.84 | - [135.57[159.61| 1.145 | 1.521 | 1.266 | 1.001
0183-0 | H-355%153%6,5x25 | 406x406 | 1.149 | 1.113 | 331.97 | 289.49 (218.27(311.08(290.18] 1.146 | 1.654 | 1.043 | 1.208
Koo 0JS4-1 |H-355%153x6.5x25 | 406x406 | 1.149 | 1.113 | 361.01 |289.49 (218.27(311.08(290.18| 1246 | - | 1.133 | 1.313
0J85-0 | H-355x153%6.5%25 | 406x406 | 1.149 | 1.113 | 359.05 1294.88 | - |340.21{370.03| 1216 | - | 1.028 | 0.972
0JS7-0 | H-355%153%6.5x25 | 406x406 | 1.149 | 1.113 | 380.04 | 29861 | - [348.65(337.07| 1271 | 1.259 | 1.057 | 1.171
S-8 | H-444x203x6.4x19 | 510x510 | 1.144 | 0.828 | 226.12 | 218.25 |179.62]195.61|217.49| 1.035 | 1.258 | 1.156 | 1.040
Deierlein” | 5,15 |H.444x203x6.4x19 | 510x510 | 1.144 | 0.828 | 182.47 | 172.09 | 144.99]190.51]192.08] 1.059 | 1.292 | 0.958 | 0950
Shf;kh S-16 | H-444x203x6.4x19 | 510x510 | 1.144 | 0.828 | 184.13 | 169.15 {142.54|185.02{191.79] 1.087 | 1.262 | 0.995 | 0.960
S-17 | H-444x203x6.4x19 | 510x510 | 1.144 | 0.828 | 181.68 | 170.81 |143.91[187.96]|191.88 | 1.063 0.967 | 0.947
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