& BEH RCS Haiwol HERIE

0E!

7t

Shear Strength of Through Beam Type Beam-Column Joint composed of

Reinforced Concrete Column and Steel Beam
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Abstract

This paper reports an evaluation method on the shear strength of interior beam-column
joints composed of steel beams and reinforced concrete columns(RCS). The shear strength is
generally calculated by the sum of the nominal shear resistance of a steel web panel and
concrete elements. In this paper, the shear strength is calculated based on the compression
strut theory instead of compression field theory. Design equations presented herein are
evaluated through comparison with existing experimental results. The comparisons between

experimental and calculated results show an excellent agreement.
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No Joint detail Joint| Vexp. [VASCE [VM-AILJ|Ref.
type| (kN) | (kN) | (kN) |no.
1 - 1 |81.4| 67.8 | 130.0| 3
2 FBP 2 |157.01 119.0 | 140.0 | 3
3 FBP 2 |152.1] 119.0 | 140.0 | 3
4 FBP 2 |151.2|122.0 | 137.8| 3
5 FBP 2 140.3| 33.0 | 39.3 | 6
6 FBP 2 |138.3| 35,5 | 40.8 | 6
7 FBP 2 1364|279 | 347 | 6
8 FBP 2 |135.0| 236 | 314 | 6
9 FBP 2 | 84.1| 58.8 | 66.1 | 7
10 FBP+E-FBP 3 |245.1|183.0 | 136.8| 3
11 FBP+E-FBP 3 [304.1]262.0 | 150.2 | 4
12 FBP+E-FBP 3 [331.1]262.0| 150.2 | 4
13 FBP+E-FBP 3 [339.0]280.0|151.5| 4
14| FBP+E-FBP 3 1374.01 319.0 | 190.0 | 4
15 FBP+E-FBP 3 1179.3] 127.0 | 110.7 | 8
16 FE+T.B 4 |166.2| 56.7 | 161.9 | 10
17 FE+T.B 4 [143.9| 75.2 | 142.7 | 11
18 FE+T.B 4 [150.01 89.6 | 178.8 | 11
19 FBP+T.B 5 [181.9]171.0 | 130.9 | 7
20 FBP+T.B 5 141.2] 398 | 34.7 | 6
21 FBP+T.B 5 1202.0] 189.0 | 178.8 | 11
22 FBP+T.B 5 1217.8]224.0 | 187.9 |11
23 FBP+T.B 5 1230.6]224.0 | 187.9 | 11
24 FBP+T.B 5 | 71.6| 68.8 | 64.4 |12
25|FBP+T.B+E-FBP| 6 [284.3|229.0 | 173.0 | 13
26 |[FBP+T.B+E-FBP| 6 [283.5|234.0 | 176.6 | 13
27|FBP+T.B+E-FBP| 6 [266.4|212.0 | 163.9 | 13
28 |FBP+T.B+E-FBP| 6 [239.8|231.0 | 164.9 | 13
29|FBP+T.B+E-FBP| 6 |[267.5| 198.0| 189.6 | 8
30|FBP+T.B+E-FBP| 6 |[251.9|127.0| 110.7 | 8
31|FBP+T.B+E-FBP| 6 |[246.9| 131.0| 186.9 | 8
32|FBP+T.B+E-FBP| 6 |[290.1| 217.0 | 264.2 | 8
33|FBP+T.B+E-FBP| 6 |[246.0| 131.0| 186.9 | 8
34|FBP+T.B+E-FBP| 6 |[247.9|131.0| 186.9 | 8
35| FBP+T.B+B.P 7 1250.1|137.0 | 110.7 | 8

FBP : Face Bearing Plate,
E-FBP : Extended FBP,
Joint type @ HIF E7F(Fig.

T.B : Transeverse Beam
B.P : Band Plate
1)

Joint type 7 : 7[ZE +FBP+E-FBP(Band plate)

Vexp. :

AT AA=(R ddgoz g gh)
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Table 2 X otalof ot zHZE AHF
Soect Material properties Panel width Joint shear strength Vo /
pecime | Beam | Joint Hoop Inner | Outer | Steel Inner | Outer |Transverse| mg .. exp.
PO b | e [ e [supa| mm) | ) | RRY | RS | TR | RS WO | Ve
1 393.4 24 .5 0.29 | 428.2 | 102.0 - 78.42 - - - 78.42 | 1.04
2 261.7 | 29.6 | 0.27 | 448.4 | 203.0 - 44.53 [108.12 - - 152.65| 1.03
3 261.7 | 29.6 | 0.27 | 448.2 | 203.0 - 44.53 [108.12 - - 152.65| 1.00
4 249.6 | 32.4 | 0.55 | 421.3 | 203.0 - 43.75 [112.09 - - 155.85| 0.97
5 315.0 30.1 0.23 | 389.0 | 120.0 - 18.89 23.30 - - 42.20| 0.96
6 315.0 30.1 0.23 | 389.0 | 120.0 - 19.65 24.24 - - 43.89| 0.87
7 315.0 30.1 0.23 | 389.0 80.0 - 19.27 15.85 - - 35.12| 1.04
8 315.0 30.1 0.23 | 389.0 60.0 - 18.89 11.65 - - 30.55| 1.15
9 262.0 30.5 0.51 | 339.0 | 125.0 - 28.73 44.68 - - 73.42| 1.15
10 251.7 24.8 0.27 | 530.9 | 355.0 | 152.0| 50.09 98.96 45.30 - 194.36 | 1.26
11 407.0 42.8 0.75 | 512.0 | 268.0 | 115.0| 75.33 97.20 | 108.07 - 280.61 | 1.09
12 407.0 42.8 0.75 | 512.0 | 268.0 | 115.0| 75.33 97.20 | 108.07 - 280.61 | 1.18
13 393.0 48.3 0.75 | 512.0 | 331.0 | 178.0| 72.73 [103.26 |114.81 - 290.81 | 1.17
14 407.0 [ 102.0 | 0.75 | 512.0 | 268.0 | 115.0 | 75.33 [150.06 | 166.84 - 392.23| 0.95
15 285.0 | 29.4 | 0.30 | 392.2 | 306.0 | 131.0| 52.75 78.98 61.22 - 192.95| 0.93
16 355.0 | 32.8 | 0.28 | 379.0 | 150.0 - 97.24 | 41.16 - 20.76 159.16 | 1.04
17 463.0 29.7 0.12 | 365.0 | 100.0 - 94.42 29.15 - 18.54 142.12| 1.01
18 463.0 30.1 0.12 | 365.0 | 175.0 - 96.90 52.71 - 22.44 172.06 | 0.87
19 336.0 29.4 | 0.28 | 382.0 | 263.0 | 113.0| 60.10 85.88 - 21.90 167.89| 1.08
20 315.0 30.1 0.23 | 389.0 | 140.0 60.0 | 19.27 15.85 - 5.27 40.39| 1.02
21 463.0 30.1 0.12 | 365.0 | 288.0 | 113.0| 86.13 |105.43 - 28.74 220.30| 0.92
22 463.0 32.3 0.45 | 365.0 | 288.0 | 113.0| 86.13 [109.21 - 29.30 224.66 | 0.97
23 463.0 32.3 0.45 | 365.0 | 288.0 | 113.0| 86.13 [109.21 - 29.30 22466 | 1.03
24 274.0 24.9 - - 250.0 | 100.0 | 28.99 43.15 - 10.82 82.96 | 0.86
25 437.4 51.8 0.27 | 418.0 | 306.0 | 131.0| 88.83 |115.05 55.95 39.58 303.42| 0.94
26 437.4 | 56.3 | 0.27 | 418.0 | 306.0 | 131.0 | 88.83 [119.94 | 62.50 40.69 311.98| 0.91
27 437.4 | 40.1 | 0.27 | 418.0 | 306.0 | 131.0 | 88.83 [101.22 52.75 36.42 279.24 | 0.95
28 437.4 | 41.0 | 0.27 | 418.0 | 306.0 | 131.0 | 88.83 [102.35 53.34 36.68 281.21| 0.85
29 285.0 29.4 - - 306.0 | 131.0|110.77 |105.54 - 32.45 248.77| 1.08
30 285.0 29.4 | 0.30 | 392.2 | 306.0 | 131.0| 52.75 78.98 61.22 28.94 221.90| 1.14
31 285.0 29.4 | 0.30 | 392.2 | 306.0 | 131.0| 52.75 78.98 61.22 28.94 221.90| 1.11
32 285.0 29.4 | 0.30 | 392.2 | 306.0 | 131.0|110.77 |105.54 81.81 44.72 342.84| 0.85
33 285.0 29.4 | 0.42 | 392.2 | 306.0 | 131.0| 52.75 78.98 61.22 28.94 221.90| 1.11
34 285.0 29.4 | 0.42 | 392.2 | 306.0 | 131.0| 52.75 78.98 61.22 28.94 221.90| 1.12
35 285.0 29.4 0.42 | 392.2 | 369.0 | 194.0| 52.75 78.98 61.22 28.94 221.90| 1.13
68 SR PRSRCkEE|R| H11H HM45(2007. 7)
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