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Abstract © This study was carried out to analyze and compare the stability of a 50ton container crane according to various wind load design
codes. The wind load was evaluated according to "The Specification of Port Facilities and Equipments / Specification for the design of
crane structures (KS A 1627)" and 'Load Criteria of Building Structures’ enacted by the ministry of construction & transportation. And
the uplift forces of a container crane under this wind load were estimated by analvzing reaction forces at each supporting point and
compared each other.

From this study, we noticed that the design wind velocity criteria need to be defined specificallv when the wind load is evaluated to
design a container crane. And we verified the necessity of the estimation of the uplift forces at each supporting point to analyze a structural
stability of a container crane and the maximum compressive force in order to consider the stability of the ground foundation o the berth

Key words : Container crane, Wind load, Design wind velocity, Uplift force, Structural stability
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Table 1 Mechanical properties of each material

. Elastic . Yield Tensile
Material Modulus Density Strength | Strength
SMA90Y 210 GPa 7800 kgf/m® | 350 MPa | 490 MPa
STK400 210 GPa 7800 kgf/m® | 235 MPa | 400 MPa
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Fig. 3 Boundary conditions of a container crane
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Table 2 Comparison of each design wind speed

Gust
factor

Average wind|Fastest wind

Criterion speed(10min.) | speed(3sec.)

Specification for the design
of crane structures

40m/s 40m/s
50m/s

- 52.02mv/s 1.0

Load Criteria of B367m/s 18

building structures

67.08m/s 1.8
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Table 3 Comparison of vertical reaction forces with respect

to the design criterion of wind load case 1

(unit : kN)
Specification for Lozgd criteria of
Suppqrting the design of building structures
point crane structure A0m/s 50m/s
; ~-848.2 -2477.8
e 2 y
#l 2332 (264% 1) (963% 1)
B ~798.0 -2,427.5
#2 1829 (336% 1) 1,227% 1)
- 51765 6,306.1
#3 45614 (13% 1) (499 1)
- 5,180.0 6,309.5
# 45649 (13% 1) (49% 1)

Table 4 Comparison of vertical reaction forces with respect

to the design criterion of wind load case 2

(unit : kN)
Sup;}f)(i)rrltting nggiggiiﬁgoél (f;)r blili?c;(rjlgcrsitijftug‘fes
crane structure 40m/s 50m/s
#1 -2,678.8 (IS@I'TG) (52@320#)
42 58587 o) aae))
# ~140.0 <172%s%?>/6? ) <37§é%8°/6;% )
# 56704 (éfl 0246'?9) é);/nﬁ
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Fig. 5 Vertical reaction forces of each supporting point with

respect to the design criterion of wind force (Case 1)
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Fig. 6 Vertical reaction forces of each supporting point with
respect to the design criterion of wind force (Case 2)
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