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Abstract: A typical gantry crane is generally used to lift and transport objects in various workplaces. Most of
the supporting structures in a gantry crane are fixed on the ground while the moving hoist is running overhead
along the girder. There are some disadvantages to its long installation time and high installation cost. Therefore,
a hydraulic based gantry crane was studied to solve the issues of typical gantry cranes. The supporting structure
of the proposed gantry crane consisted of a hydraulic cylinder and telescopic boom. The dimension of the
proposed gantry crane can be decreased due to its simplified structure. The analytical and theoretical methods
were used to verify the structural stability of the proposed crane. The most severe load condition was
considered for the analysis, and the stress and deflection of the structure are analyzed. The simulation results
were as expected from the theoretical analysis. Finally, the structural and dynamic safety of the proposed
hydraulic based gantry crane was validated. The obtained results can be used as guidelines in the design
process of the hydraulic based gantry crane.

715 &Y o, : stress of cylinder
: stress of boom
M : vertical moment of girder
L : length of girder

W, : dead load (self weight)

. stress of girder

. deflection of girder

: length of trolley wheel base

W. : live load (working weight) . cross section area of rod

I, : moment of inertia of girder in x direction - wheel resistance
sy : output power of motor
Z, : modulus of moment of boom in x and y direction : traversing speed

F  : modulus of longitudinal elasticity : efficiency of traversing

. coefficient of impact
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: modulus of moment of girder in x or y direction KW
v
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Telescopic

Fig. 1 3D modeling of hydraulic gantry crane
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Fig. 2 Schematic diagram for biased load moment
in gantry crane
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Fig. 3 3D modeling of telescopic boom and lift
cylinder
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Table 1 Allowable stress for gantry crane

Yield stress Sy
Tension stress Sta=Sy/1.5
Compression stress Sca=Sta/1.15
Shearing stress Sa=Sta/v/ 3
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Fig. 6 Main structure of hydraulic gantry crane
| ‘:Q a (@) Girder, (b) Lifting cylinder, (c) Telescopic boom,

Fig. 5 Relation between tilt angle of crane and
height difference between cylinders
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Fig. 8 Static analysis result of girder
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Fig. 9 Static simulation results of lifting cylinder
(MPa)
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Fig. 10 Static simulation results of telescopic boom
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Fig. 11 Static simulation result of track structure
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Table 2 Results of safety analysis of hydraulic

gantry crane
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