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The Specimen

Diameter of bolt d (mm) 20 Steel Grade S275 S355
Diameter of bolt hole dO (mm) 22 UB305x165| UC254x25
End distance e; (mm) 40 Dimension of Members x40 4x89
Edge distance e, (mm) 50 Depth of Section D (mm) 3034| 2603
Spacing between centres of bolts in Width of Section B (mm) 165 256.3
the direction of load transfer p; (mm) 60 Thickness of Web t (mm) 6 10.3
Thickness of end plate t, (mm) 10 Thickness of Flange T (mm) 10.2 17.3
Horizontal distance of lever arm B, (mm) 490 Root Radius r (mm) 8.9 12.7
Vertical distance of lever arm D, (mm) 517 Depth between Fillets d (mm) 2652  200.3
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Nominal Temperature 650°C
Jack Load Beam | Column | Connection | Force F3 from F3
Time Thermocouple | Displacement | Angle | Rotation | Rotation | Rotation Rotation |F3 from F1 F2 Average | Tension | Shear | Moment
(minute) |  Average(°C) (mm) af®) ) ) ) ) (kN) (kN) (kN) (kN) (kN) | (kN*m)
0 647.933 -0.017
1 648.239 -0.018
2 648.065 0.008
3 648.113 0.014 40.45 0.000 0.000 0.000 15.95 -0.41 -1.05 -0.73 -0.56 -047 | -270.03
4 648.416 1.268 40.52 0.097 -0.042 0.139 16.02 1.29 0.90 1.10 0.83 0.71 405.79
5 648.341 2.628 40.56 0.063 0.000 0.063 16.06 1.44 0.82 113 0.86 0.73 417.90
6 648.701 4137 40.47 0.147 -0.060 0.208 15.97 1.55 1.01 1.28 0.97 0.83 473.74
7 648.612 5.679 40.66 0.181 -0.019 0.199 16.16 1.80 0.73 1.27 0.96 0.83 469.94
8 648.499 7.094 40.69 0.292 0.018 0.273 16.19 1.94 1.33 1.64 1.24 1.07 607.05
9 648.754 8.490 40.83 0.430 0.042 0.388 16.33 2.06 0.91 1.49 1.12 0.97 553.00
10 648.747 10.115 40.89 0.481 0.023 0.457 16.39 243 1.16 1.79 1.36 117 668.43
11 648.846 11.664 40.88 0.629 0.000 0.629 16.38 2.25 1.15 1.70 1.29 1.11 633.41
12 648.907 13.062 41.01 0.763 0.042 0.722 16.51 2.32 1.70 2.01 1.52 1.32 750.81
13 648.804 14.439 41.08 0.802 0.042 0.760 16.58 2.80 1.99 2.39 1.81 1.57 894.87
14 648.970 15.993 41.46 0.888 -0.023 0.912 16.96 2.74 1.52 2.13 1.60 1.41 802.15
15 648.787 17.505 41.59 1.053 0.018 1.035 17.09 3.22 2.47 2.85 2.13 1.89 | 1073.15
16 648.997 18.992 41.62 1141 0.060 1.080 17.12 3.41 2.93 3.17 2.37 2.11 1195.92
17 649.135 20.333 41.77 1.328 0.042 1.286 17.27 3.68 3.19 3.44 2.56 229 | 1298.89
18 648.871 21.797 41.69 1.389 0.018 1.370 17.19 3.57 2.94 3.25 2.43 216 | 1227.70
19 649.167 23.207 41.78 1.442 0.023 1.419 17.28 3.50 2.85 3.17 2.37 2.11 1200.21
20 649.066 24.704 41.82 1.687 0.018 1.669 17.32 3.29 2.19 2.74 2.04 1.83 | 1036.10
21 649.196 26.067 41.81 1.787 0.060 1.727 17.31 3.47 2.18 2.82 2.10 1.88 | 1067.87
22 649.342 27.614 41.85 1.956 0.042 1.914 17.35 3.14 2.44 2.79 2.08 1.86 | 1056.96
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

649.158
649.304
649.250
649.383
649.427
649.404
649.608
649.452
649.725
649.837
649.571
649.736
649.811
649.675
649.963
649.917
649.995
649.977
649.858
650.058
649.884
649.928
649.941
649.954
650.038
650.135
649.893
650.075
649.992
650.144

29.097
30.604
32.167
33.682
35.076
36.512
38.027
39.487
41.024
42.388
43.870
45.402
46.925
48.535
49.915
51.340
52.855
54.417
55.941
57.343
58.985
60.413
61.952
63.435
64.934
66.314
67.829
69.304
70.834
72.301

41.85
41.86
41.91
41.91
41.96
41.98
41.99
42.08
42.21
4211
42.03
42.10
4211
4217
42.16
42.22
42.14
42.25
42.14
42.16
42.20
42.23
4213
4213
42.23
42.20
42.20
42.37
42.30
42.35

2111
2.290
2.445
2.496
2.727
2.896
2.956
3.126
3.308
3.511
3.694
3.880
3.940
4.131
4.309
4.455
4.649
4.764
4.906
5.059
5.223
5.325
5.489
5.614
5.776
5.901
5.998
6.093
6.173
6.374

0.000
0.060
0.102
0.042
0.121
0.060
0.102
0.121
0.079
0.121
0.144
0.102
0.121
0.102
0.102
0.102
0.163
0.079
0.139
0.102
0.163
0.204
0.163
0.204
0.307
0.228
0.204
0.265
0.288
0.336

211
2.229
2.343
2.454
2.606
2.836
2.854
3.005
3.229
3.391
3.550
3.778
3.819
4.028
4.206
4.353
4.487
4.685
4.767
4.957
5.060
5.120
5.326
5.409
5.470
5.673
5.794
5.829
5.885
6.039

17.35
17.36
17.41
17.41
17.46
17.48
17.49
17.58
17.71
17.61
17.53
17.60
17.61
17.67
17.66
17.72
17.64
17.75
17.64
17.66
17.70
17.73
17.63
17.63
17.73
17.70
17.70
17.87
17.80
17.85

3.29
3.63
3.52
3.85
4.48
4.7
4.86
5.01
5.29
5.35
5.57
5.54
5.17
5.28
5.48
5.96
6.25
6.44
7.52
8.43
9.71
11.27
12.29
13.41
14.53
16.08
16.60
16.43
15.94
15.83

2.48
2.79
243
3.18
3.32
4.15
4.34
4.46
4.30
4.18
4.53
4.70
4.47
4.88
4.83
5.00
5.17
5.42
6.19
7.51
8.41
10.00
10.74
12.28
12.95
14.32
15.06
14.66
14.36
14.04

2.89
3.21
2.98
3.52
3.90
4.43
4.60
474
4.80
477
5.05
5.12
4.82
5.08
5.16
5.48
5.71
5.93
6.86
7.97
9.06
10.63
11.51
12.84
13.74
15.20
15.83
15.55
15.15
14.93

2.15
2.39
2.21
2.62
2.90
3.29
3.42
3.52
3.55
3.54
3.75
3.80
3.58
3.76
3.82
4.06
4.23
4.39
5.08
5.91
6.71
7.87
8.54
9.53
10.17
11.26
11.73
11.49
11.21
11.04

1.93
2.14
1.99
2.35
2.61
2.96
3.08
3.17
3.22
3.20
3.38
3.43
3.23
3.41
3.46
3.68
3.83
3.99
4.60
5.35
6.09
7.15
7.72
8.62
9.23
10.21
10.63
10.48
10.20
10.06

1092.47
1215.29
1128.05
1332.87
1480.15
1680.79
1745.52
1800.42
1826.68
1812.53
1918.20
1947.93
1832.89
1933.31
1963.25
2086.98
2172.34
2261.51
2607.95
3034.83
3451.53
4051.35
4379.58
4886.00
5235.28
5787.24
6028.22
5938.41
5778.86
5700.98
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

650.128
650.171
650.177
649.885
650.186
650.403
650.379
650.313
650.144
650.444
650.547
650.257
650.575
650.335
650.467
650.628
650.262
650.575
650.575
650.570
650.597
650.438
650.684
650.576
650.638
650.755
650.591
650.721
650.688
650.548

73.678
75.099
76.740
78.247
79.634
81.190
82.769
84.115
85.678
87.177
88.780
90.253
91.705
93.259
94.776
96.082
97.772
99.328
100.659
102.093
103.600
105.147
106.756
108.056
109.603
111.046
112.546
114.037
115.519
116.866

42.37
42.47
42.47
42.47
42.45
42.55
42.57
42.55
42.52
42.69
42.71
42.59
42.72
42.79
42.69
42.76
42.76
42.79
42.86
42.76
42.86
42.89
42.89
42.96
42.98
42.91
42.98
42.91
43.03
42.96

6.500
6.632
6.735
6.838
7.016
7.067
7.223
7.407
7.503
7.614
7.716
7.962
8.028
8.270
8.329
8.522
8.677
8.817
8.994
9.164
9.258
9.497
9.667
9.866
9.984
10.228
10.278
10.459
10.606
10.822

0.307
0.265
0.246
0.288
0.307
0.354
0.391
0.330
0.288
0.349
0.349
0.307
0.288
0.330
0.372
0.372
0.367
0.391
0.391
0.330
0.307
0.330
0.288
0.349
0.307
0.288
0.288
0.330
0.246
0.349

6.193
6.367
6.489
6.550
6.709
6.713
6.832
7.077
7.215
7.265
7.367
7.655
7.739
7.940
7.957
8.149
8.310
8.426
8.603
8.834
8.952
9.166
9.379
9.517
9.677
9.940
9.990
10.129
10.359
10.474

17.87
17.97
17.97
17.97
17.95
18.05
18.07
18.05
18.02
18.19
18.21
18.09
18.22
18.29
18.19
18.26
18.26
18.29
18.36
18.26
18.36
18.39
18.39
18.46
18.48
18.41
18.48
18.41
18.53
18.46

15.85
16.43
17.13
17.76
18.18
19.00
19.56
19.24
19.62
19.94
20.00
19.99
19.63
19.51
19.20
19.27
18.98
18.78
18.61
17.88
17.02
16.11
13.64
13.68
13.30
13.14
13.12
12.78
12.83
12.55

14.49
15.02
15.38
16.08
16.64
17.57
17.98
17.94
18.44
18.49
18.60
18.35
18.17
17.79
17.68
17.77
17.80
17.41
17.21
16.78
15.46
14.25
12.07
11.90
11.68
11.67
11.80
11.54
11.24
11.33

15.17
15.73
16.26
16.92
17.41
18.29
18.77
18.59
19.03
19.21
19.30
19.17
18.90
18.65
18.44
18.52
18.39
18.10
17.91
17.33
16.24
15.18
12.86
12.79
12.49
12.41
12.46
12.16
12.04
11.94

11.21
11.60
11.99
12.48
12.85
13.47
13.82
13.69
14.03
14.12
14.18
14.11
13.89
13.69
13.56
13.60
13.50
13.28
13.13
12.72
11.90
11.12
9.42

9.36

9.14

9.09

9.11

8.91

8.80

8.74

10.22
10.62
10.98
11.43
11.75
12.36
12.70
12.57
12.86
13.03
13.09
12.97
12.82
12.67
12.50
12.58
12.49
12.29
12.18
11.77
11.05
10.33
8.75

8.71

8.52

8.45

8.49

8.28

8.21

8.14

5794.28
6015.96
6219.08
6474.03
6659.16
7004.11
7192.21
7119.67
7287.05
7377.16
7412.38
7348.38
7259.60
7171.88
7080.27
7120.08
7070.01
6959.53
6895.23
6662.08
6253.30
5846.98
4952.13
4931.39
4818.72
4780.88
4806.56
4685.56
4646.61
4604.14
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83 650.767 118.470 42.93 11.020 0.307 10.714 18.43 12.23 10.71 11.47 8.40 7.81 4422.08
84 650.593 119.928 42.86 11.155 0.270 10.885 18.36 12.08 10.61 11.35 8.32 7.72 4368.02
85 650.744 121.435 42.86 11.381 0.307 11.075 18.36 11.90 10.39 11.15 8.17 7.58 4291.65
86 650.795 122.951 42.98 11.546 0.288 11.258 18.48 11.52 9.81 10.66 7.80 7.27 4112.92
87 650.678 124.528 42.84 11.737 0.330 11.407 18.34 1143 9.71 10.57 7.75 7.19 4068.56
88 650.767 126.171 42.91 11.907 0.307 11.600 18.41 10.82 9.36 10.09 7.39 6.87 | 3888.32
89 650.798 127.775 42.93 12.087 0.349 11.738 18.43 10.40 8.75 9.57 7.01 6.52 3690.59
90 650.863 129.376 42.84 12.292 0.307 11.985 18.34 8.21 6.71 7.46 5.47 5.07 2871.82
o4 — 14 |— Beam Rotation
—— Column Rotation
12 1—— Connection Rotaion
19 +
10 +
=
= 14 + _
3 =
2 E
g - ke
g :
4 =
14 & } } } } } } i 1
2 4 6 8 10 12 14 100
Connection Rotation (degree) Time (minute)
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o5 —— F3 from F1 — Tension
— Shear

—F3 fromF2

Forces (kN)

100

Time (minute) Time (minute)




