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A Study on the Wedge Angle of the Rail Clamp
according to the Change of the Design Wind Speed Criteria

Jung Myung Lee’, Dong Seop Han', Seong Wook Lee’, Jae Joon Shim™ and Geun Jo Han®

ABSTRACT

The rail clamp is very important device to prevent that a container crane slips along a rail due to the wind
blast as well as to locate the crane in the set position during an operating mode. Recently, the design wind speed
criteria were intensified from the wind speed of 16m/s to 35m/s during an operating mode, and from 50m/s to
75m/s during a stowed mode in Korea, according to the 'Inspection Criteria for Facilities and Equipments in Port'
reformed after typhoon 'Maemi'. In order to design the wedge type rail clamp for the reinforced design wind
speed criteria of 35m/s, we carried out the finite element analysis of the rail clamp with respect to the wedge
angle, and analyzed the relationship between the wedge angle and the sliding distance of the rail clamp.

Key Words : Cargo-handling system (%R%}8t%H]), Container crane (ZE|o]l] Zal¢l), Design wind speed
criteria (AAF£71E), FEA (384 814), Rail clamp (YA Z), Wedge angle (#1712
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Fig. 1 Main part of the wedge type rail clamp
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Fig. 2 Operating mechanism of the rail clamp
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Table 1 Mechanical properties of material used to
each part of the wedge type rail clamp

Part name | Material Elastic Yield
modulus strength
jaw SCM445 210 GPa 823 MPa
jaw pad SCM435 210 GPa | 744.8 MPa
locker SS540 210 GPa 400MPa
roller SCM435 210 GPa | 744.8 MPa
wedge SCM432 210 GPa | 705.6 MPa
wedge frame| SS540 210 GPa 400 MPa
extention bar [ SCM440 210 GPa 784 MPa

Table 2 Loads applied to each part of the wedge type
rail clamp with respect to the wedge angle

Forces 1°]

[kN] 2 4 6 8 10
Fp 813.28 | 813.28 | 813.28 | 813.28 | 813.28
Fy 301.46 | 301.46 | 301.46 | 301.46 | 301.46
Fpe [1114.74|1114.74/1114.74{1114.74|1114.74
Fr. 3893 | 77.95 | 117.16 | 156.67 | 196.56
Frp  |111542]|1115.42[1115.42{1115.42(1115.42
Fy 557.37 { 557.37 | 557.37 | 557.37 | 557.37
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Table 3 Total x-directional displacement of type rail
clamp with respect to the wedge angle

Symbol 6[°]
[mm)] 2 4 6 8 10
drr 1.139 | 1.135 | 1.128 | 1.136 | 1.164
Ds 32.616[16.231/10.732{ 8.083 | 6.601
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