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Design of the Various Capacity Wedge-type Rail Clamp for a Quay crane
According to the Design Wind Speed Criteria Change

J. M. Lee(Dept. of Mech. Eng., Graduate school, DAU), G. J. Han(Dept. of Mech. Eng., DAU)
J. J. Shim, D. S. Han, S. W. Lee(Dept. of Mech. Eng., Graduate school, DAU)

ABSTRACT

Recently many countries have concentrated their effort on the port automation, in order to be the Hub-port, that
the Ultra Large Container Ship could come alongside the Quay, in their region. As the magnitude of the container
ship increase, that of the Quay crane increases from S50ton-class to 6lton-class more and more. The wind speed
criteria to design the structures used in the port was upgraded from 20m/s to 40m/s due to change of the weather
condition. Our laboratory could have the ability to design the wedge type rail clamp for 50ton-class Quay crane in
30m/s wind speed. Accordingly we analyzed the load condition of the Quay crane about 40m/s wind speed upgraded
from 20m/s and designed the wedge type rail clamp for 50ton and 6Mton-class Quay crane.

Key Words : Design wind speed (2 7] <), Quay crane (e o] 23 2)), Various capacity (#]&3), Rail clamp
(AY ER/IT), Wedge (217]), Wedge angle (712}, Jaw (X)

1. M2 Bow Zelgoller)7t 7| (wedge)?l ZAAIRZ wel
ol st A FetFe 4gdte oz F st @
AA FEHRY 43 gEo] deHoYdS od ZHE o2y AstA 7hdc) olzg #7)9
o83t ExFol F7atar ok ofol uiet o] A7 Fe o) wld SR} G5t A7]Y Bl
5 *“‘”0] g =i glom, o I le 4 F¥T o] A loja AL A g7
TE Ed ¥z |3 d= FAonh Aeeiud < @7‘35}% Rojt}t, A3 LAstE ZF 59 7
wlo] R Hotstd ejoluie o - 39S #3 gdoliom Fue] FakFe ulgt AA visol 23}
Quay craned LGS wel ol F3tEAM #AYE e sioem, 2 Al el A A F5L 20m/s
o, o] wj &7 WS EF Sl s I A domisE, AlF Al Adgle) AA HY F&HE
o] Y WFom Teje o] BAs} som/soll A 70m/sE A4S A E A
Zq) Fo) wPsls Fedel By YL A B Apgo|dE U Hits FE52E 30m/isY
371 el Aggdel eld F3 Z(rail clamp)E 4 F38lzol 713 50tond Quay craned #|7]% #HY
gt dd SR e gl AR FA Fo ) Z/xZ AdA, Agstn AE 3UHE B3 AeE
Uz dd S8z Tody 928 2gawy A of AFsig. ojeid HA rieHE vlgoe=
o] gl osf HEste] vgo] 24 4g o A0m/sE 3 24P AA 7S 2e A1 Hd
de # W (aw pad)7t #Y EHS #e oz Zax g ks &7l Quay craneo] A 715§
7hkata okt &% Tl elE Zalel FiF S N718 g SYZE A AAStnA ot

1626



Fig. 1 Assembly diagram of the main pan of the rail
clamp
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Fig. 2 Free body of the main part of the rail clamp
to determine the critical wedge angle for the
translation of the crane
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Fig. 3 Free body of the main part of the rail clamp
to determine the critical wedge angle for the
rotation of the crane
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Table 1 Determine of the jaw and jaw pad in the rail
clamp with respect to the capacity of the

quay crane
\
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Fig. 4 Diagram of the wedge in the rail clamp with
respect to the capacity of the Quay crane
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Fig. 5 FEM of the wedge in the rail clamp with
respect to the capacity of the Quay crane

Table 3 Stréngth and stiffness analysis results of the
main part of the rail clamp [50ton]

O mux Safe é

No. Part name (MPa) fact;)r] (mm)

1 Jaw 503.63 1.64 0.200

2 Jaw pad 458.22 1.63 0.064

3 Locker 109.81 3.64 0.010

4 Roller 545.18 1.37 0.097

5 Wedge 578.54 1.22 0.077

6 Frame 220.96 1.81 0.197

7 Bar 399.60 1.96 1.142
Table 4 Strength and stitfness analysis resuits of the

main part of the rail clamp [61ton]
T ax Safet 1)

No. Part name (MPa) factoi] (mm)

1 Jaw 329.69 2.50 0.139

2 Jaw pad 544.03 1.37 0.058

3 Locker 102.85 3.89 0.014

4 Roller 572.73 1.30 0.061

5 Wedge 583.95 1.21 0.066

6 Frame 199.64 2.00 0.226

7 Bar 382.39 2.05 1.202
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