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A Study on Stability of the Container Crain with respect to the Direction of wind Load

S. K. Kwon(Mech. Eng. Dept., DAU), G. J. Han(Mech. Eng. Dept., DAU),
J. J. Shim, D. S. Han, S. W. Lee(Mech. Eng. Dept., DAU)

ABSTRACT

This"siudy evaluate the statical stability of the container crane with respect to the direction of wind load which
is varied between 0%ZF nd 180% nd its average velocity is 40m/s. Using wind experimental data and a formula of
wind pressure, we figured out the wind load needed to perform a finite element analysis. And we can obtain the

variation of reaction forces at each supporting point according to the direction of wind load.
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Fig. 1 Reaction force ratio investigated by wind
tunnel test
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Fig. 2 Container crane under wind pressure
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Table 1. Mechanical properties of each material

Material Elastic Densit Yield Tensile
Modulus cnsity Strength | Strength

SM490Y | 210 GPa | 7800 ket/m® | 350 MPa | 490 MPa

STK400 | 210 GPa | 7800 kgt/m’ | 235 MPa | 400 MPa
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Fig. 3 Structural skeleton drawing of a TTES gantry
crane
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Fig. 5(a) Reaction force at #1, #2 supporting points
according to the direction of wind load
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Fig. 5(b) Reaction force at #3, #4 supporting points
according to the direction of wind load
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Fig. 5(¢) Reaction force at each supporting points
according to the direction of wind load
(#1, #2, #3, #4)

S 22 Tie-downFQl #1 A7 e} ek W

& 60 AR FAHETI} olF Pl gt

S



Tie-down¥-21 #3

ot o 7/}1}: wﬂz‘s}t}ﬂ o|F Fxtol
7‘:,3:0}01 A;E D Tie-downH ¢ #4x) 39 v
45 7}A) #asitzh Al Foteke
301 g dolAA Ho
Eg) IR o] Fig. 2014
Jol 7l wiEe] Fako]l X(0? W
Eolgohd Fxo gdygor <l
ek Azl 43, #40) Yt gk
FdaA =He Rolth

a3 #1 ARAAE Yeke] wgo] 352 180
T 42 Agol e vibeke vkgo] 182 105 o A
Lo S 7L Fig 5olA A & F gk F,
#1, 022 Aol A y&o dF=e) 2g3iA At 129
up ol #1, #29] A A F7} ojeid AFHE AR
Z238lo stesd nEg g BED ] AxE +
= Arh

] ‘37’"’ o ]35

-X(lsow
ko] #1, #22
9] gkol M=

L

32 D8 WE2| Fdole obHM HIt
nEE WEZ A o] X& uistd o
o, Fig. 19 £343 2% 0?7 360 71X F7]
el ng 7427} wE ol 1807 360K 7holl A 9
ko] wel WglE 07 180 9 22 & HAA B
& % gtk a2ju} 1807 36077k W WE
Fako]l wopgsto g HEatA =yl v #1
#2A A3 #3, yaxFe] o] e MZ vy o
A R A 9 22l BE 1807 36027l A=
Aol Aol wAste el A= 07 180
TRl Mo e} gt

ety 158 NEZ 3

A=

O, mo o M oX

B

A
2

ol AFEsT 7

Eol g RAAAY dAVE FHUA 0m/is(102
#ystoll A Wtk Fdl djgtel dEFA odx

AHL FAS7] SJElA #1, #2 AR HY
12} 2} &) (Tie-down 5)7} 38k 93] A5
Ao 2B AEE Aol e o 5 Qo)

o

s
)

rir e ok
o HI Mz

v

ngle factor7} t} ¥ ol
ol o] 8l &% ¥ H]
vH(#3, #4)0] L‘ Hp ]

w(s Eg el o

B
vHH],
i o]

et c,y

#2)3
)\,[ 3

0! S o]

1987

A}
P:

2.

. Kim, K. H,, Lee, Y. J.,

01 ol &k uj Hojuh

Eapol 07 02 sl AL 1A Ao tol

S

wbalstn, 1807 07y hof a2 el Al 9l
dedol bl @)
E S ML ziefote] 4 ofalf Hais]
oas waae] sleli S5 e HE, #2)
o) AN WA AT Eagel ele) gy
ahwtoll Blter s vhadop ¢kl
RS Al rreiel vho oAl A, #2, #3, #4)
o AL Yub sF wbulel ghe pall wpgat F el

27|
2 g7E uadard A8y AP
AT AAZ FPEAS.

in=2s

Lee, J. W. and Lee, K. S,
"A Design and Characteristic Analysis. of High
Efficiency Gantry Crane,” J. of KINPR, Vol. 14, No.
4, pp. 395-406, 2000.

. Lee, S. W, Shim, J. J, Han, D. S, Park, J. S., Han,

G. J, K. S. and Kim, T. H., "A Study on
Structural Design of Conveyor Frame for High
Efficiency Gantry Crane," J. of KINPR, Vol. 28, No.
10, pp. 941-946, 2004.

Lee.,

. Lee, S. W., Shim, J. J,, Han, D. S, Park, 1. S., Han,

G. }, Lee, K. S. and Kim, T. H, "The Effect of
Wind Load on the Stability of a Container Crane,"
J. of KSPE, Vol. 22, No. 2, pp. 148-155, 2005.



