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Abstract : The wedge type rail clamp compresses with small clamping force at first, and with large clamping force when the wind speed
increases because of the wedge working. At this time in order to display the wedge working, the rail clamp slips along a rail. If the
supporter is not installed in the rail clamp when the wind speed increases more and more, the structure will occur overload which leads
the structure to fracture. So the supporter has to be installed in the rail clamp. The proper position of this supporter is determined by
the initial clamping force and the wege angle. Therefore in this study we adopted 5-kinds of wedge angle as the design parameters, and

carried out the finite element analysis, in order to analyze the relationship between the initial clamping force and the position of supporter
in the wedge type rail clamp.
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Table 1 Z—axis wind load applied to each member of the 50
tons class C/C with respect to the wind speed

Height | @b 1 g | Length |Lengtn P
Member thm]m [XL(])jnNs/mm;] boen?hornd| Gl | Factor Ce N

Lower Leg 5 16 | 0613 0613 1,600 44,000 1.09 116 M5
Upper 1eg 1 6] 24| 0613 | 0631 1,200 23,100 104 151 ARY
Upper Leg 2 241 291 0631 0.650 1,200 23,100 104 151 279
Upper Leg 3 2| 3B| 060 | 0670 1,200 23,100 104 151 287
Upper Leg 4 35| 41| 0670 | 0687 1,200 23100 104 151 295
Apex Leg 1 43| 53| 0692 | 0716 1,500 20,400 105 173 391
Apex Leg 2 53| 63| 0716 0.736 1,500 20,400 105 173 403
Latch 63 0.736 0.736 860 10,220 100 152 93
Portal Beams 20| 20| 0613 0613 1,800 57,040 1.00 176 1107
Lower Diagonal | 20 | 40| 0613 0634 910 64,400 1.00 0.76 289
Upper Diagonal | 42| 63| 0690 0.736 910 64,600 1.00 0.76 318
Trolley Girder 40| 40 0634 | 0634 1,800 51,810 1.00 218 1331
2nd member 40 | 40| 0684 | 0634 1,800 51,810 1.00 0.98 625
Boom 4 | 41| 0687 | 0687 1,500 57,320 103 212 1290
2nd member 41 | 41| 0687 0687 1,500 57,320 1.03 168 1022
Quter Forestay | 63| 63| 0.736 0.736 300 105400 | 1.00 187 435
Inner Forestay 52| 52| 0714 0.714 250 67,200 1.00 1.87 224
Backstay 411 63| 0637 | 0736 250 113600 | 1.00 187 378
Mc. House 41| 47| 0687 | 0.702 5300 9,400 1.00 114 432
Trucks 5 5 0613 0613 1,200 10,000 1.00 114 84

Total - - - - - - - - 1,0164
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Fig. 1 Operating mechanism of the wedge type rail clamp
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Fig. 2 Free body diagram for main part of the rail clamp
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Table 1 Forces applied to main part of the rail clamp with
respect to the wedge angle (as Voi=10m/s) [kN]

Wedge angle, 6 [°]
Forces
2 4 (6] 2 10
Fo—F/d4, | 508 | 508 | 508 | 508 | 508
F, =Fp(Ly/Ly) | 188 | 188 | 188 | 188 | 188
Fp=EFp+F ) eost | 697 | 698 | 70.1 704 | 707
Fn, —Fpomd | 606 | 606 | 696 | 696 | 696
Fo =Fpsind | 243 | 487 | 733 | 979 | 123

Table 2 Forces applied to main part of the rail clamp with
respect to the wedge angle (as V=40 m/s) [kN]

Wedge angle, 4 [°]

Forces — —

2 4 6 8 10

FP:FZ/4Np 813.3 | 8133 | 813.3 | 813.3 | 813.3

F, =F, (L /L) | 3015 | 3015 | 3015 | 3015 | 3015
Fp = (Fp+F)/eosf {1,1154(1,1175]1,1209|1,125.7|1,131.9
Fro =Fpoos0 | L1IA7|11147|1,1147| 1114711147
P -Fsi | 389 | 779 | 1172 1567 | 1966
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Table 4 Total x-axis displacements with respect to the
wedge angle [mm}

Wed le, 6 [°
Response ocee 7™ Ll
2 4 6 8 10
OrRw 1139 | 1135 | 1128 | 1136 | 1.164
Srri 0071 | 0071 | 0070 | 0071 | 0.073
Dg=1.069 cotd [mm] (16)
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