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Design of anchor-bolt for the rail fastening system with baseplate
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ABSTRACT

Anchor bolt in baseplate fastenings on the slab track is an important component to conform
placing and safety of fastenings. Due to the way of load transmission control of fastenings,
sometimes anchor bolt has to be applied lateral load. So we have to take care for it when we
design. Especially, in the case of anchor bolt which is applied loads repeatedly, we have to
consider fatigue failure. If parts of machine are damaged in static loads, stress will exceed the
yield strength. So parts could be transformed largely. Therefore because they are visible to
the naked eyes, we can replace parts before failure. However, because fatigue failure that are
invisible to the naked eyes happen unexpectedly, it's very dangerous.

To make a reasonable design of anchor bolts, we will analyze them by changing diameters of
anchor bolt, quality of insert, initial gap between anchor bolt and insert, the presence of insert,
etc. which affect the stresses of anchor bolts. We can get the maximum and minimum
amplitude of stress through the modified Goodman diagram or Smith diagram which represents
limit of all strengths and stress components to the average stress. We also tried to show the

way of examining the expected th life of anchor bolt briefly through considering above.
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By A7 Phimax Primax) Eport Einsert insert Gapinitial Obolt Duworn)
* 'mm kN kN N/mm” N/mm? O X mm N/mm” mm
D | 22 13.00 1.10 209000 2700 O 0.250 399.020 | 0.267
@ |22 13.00 1.10 209000 2700 O 0.000 242.000 | 0.217
@ | 24 13.00 1.10 209000 2700 O 0.750 793.800 0.068
@ | 24 13.00 1.10 209000 2700 O 0.000 166.400 | 0.682
® | 24 13.00 1.10 209000 4480 O 0.000 233.000 0.069
® |25.5| 13.00 1.10 209000 4480 O 0.000 194.900 | 0.058
@ |27.5| 13.00 1.10 209000 4480 O 0.000 140.000 0.043
25.5] 13.00 1.10 209000 X X 0.000 222.800 0.057
© |27.5| 13.00 1.10 209000 X X 0.000 143.100 | 0.032
@ | 28 13.00 1.10 209000 X X 0.000 141.400 0.028
@ | 30 13.00 1.10 209000 X X 0.000 122.200 | 0.018
@ |25.5| 13.00 1.10 209000 2700 O 0.250 587.170 0.045
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& 612.1MPa, 322 (0,0 834.2MPa & KS D 375204 YEd HA#RT 2 ¢89S Yehytt).
:rL—E— Pmax P(O.Z%) D A Out oy
[kN] [kN] [mm] | [mm2] | [MPa] | [MPa]
1 [130.45| 55.34 14 153.9 | 847.6 | 640.6
2 1126.12| 50.86 14 153.9 | 819.5 | 588.8
3 1128.58| 52.42 14 153.9 | 835.5 | 606.9
Ave| 128.38 | 52.87 14 153.9 | 834.2 | 612.1
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SM45Cy=4 | 264.81~392.31(27~40)|137.31~215.77(14~22) | 225.58~353.08(23~ 36)
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