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Abstract

This research aimed to study the effect of wind speed on the stability of a ship-to-shore gantry crane of 40 t analyzed
using the finite element method (FEM). The main structure of the crane was made of SM 490 grade hot rolled steel.
Analyses considered the crane’s in-service state, the case when the crane was momentary out-off-service with wind
load range of 16-35 m/s total of 7 working positions. With a constant axial force of 811,287 N (811.28 kN) and the
crane in out-off-service state with a wind load of 48 m/s the results of the finite element of both states showed that the
maximum stress that occurred in the boom pull set (Forestay) was 239.05 MPa. This is less than the yield strength
of the material and in the linear elastic range it is safe from failure due to over yield strength. The maximum reaction
force of the crane leg was 2,918.90 kN occurring in the left leg of the crane. Reaction force in the out-off-service
state did not cause structure lifting. The maximum displacement was 157.02 mm occurring at the boom end with the

maximum value being within the allowable values and the design conditions of the crane.
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It was also found that the force caused by wind impact does not affect the imbalance of the main structure of the crane and the strength of parts
of the crane.
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Figure 4 Analysis sequence diagram of ship-to-shore gantry crane
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Figure 5 Analysis load position in-service and stowed wind
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Table 1 External load of ship-to-shore gantry crane
Load
External load member Position
® (N) (N.m)

Trolley load PD6 29.70 291,357.00 -

Lifted load 53.00 519,930.00 -

Total load (Trolley load + Lifted load) 82.70 811,287.00 -

PD1-PD7

Lateral inertia force on movable parts X-direction 1.32 12,949.20 110,500.00

Lateral inertia force due to trolley acceleration 2.80 27,468.00 -
Table 2 Dead load of ship-to-shore gantry crane

Load
Dead load member Node
(t) (N)

Lander and other 24.46 239,952.60 Along left, Rear leg

Trolley rails 9.68 94,960.80 Along boom to girder

Apex pulleys 5.88 57,682.80 331

Boom end pulleys 1.22 11,968.20 282,380

Girder end pulleys 2.55 25,015.50 300,301,378,379

Machinery house equipment 93.99 922,041.90 Machinery house

Ballast 45.87 449,984.70 On lower sill beam
Table 3  Wind load of ship-to-shore gantry crane

Wind load
Working condition Load position
Wind velocity Wind pressure
(mls) (N/m?’)

Inservice PD1-PD7 16

Stowed wind PD1-PD7 35 g =0613V?

Out-off-service - 48
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Table 4  Reaction of out-off-service
Sea side
Wind load Y-direction Wind load X-direction
Node Reaction, kN Node Reaction, kN
1 84.47 1 104.77
151 27.10 151 26.91
71 81.08 71 143.77
Land side
Wind load Y-direction Wind load X-direction
Node Reaction, kN Node Reaction, kN
72 197.55 72 136.95
168 2.64 168 2.35
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