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Wind Tunnel Experiment of Container Crane
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Synopsis :

Crane structural members are calculated with due consideration to various loading
combinations induced by the dead loads, hoisting load, horizontal load, wind load,
seismic load, etc. Of these, the effects of the wind load under a storm condition can be
considered the most important factor in determining the size of main structural
members as well as safety against overturning, especially where the crane is of the
outdoor-operating high-towered type. It becomes essential, therefore, to study the
influence of the wind load on the crane structure as a whole. The paper reports the
results of a wind tunnel experiment conducted on a 1/120 scaled-down model of a
super-large-sized container crane. The data analyzed, with due reference to the
Japanese Industrial Standards now in force, would be of use for formulating values and

coefficients for the practical design of the similar crane construction.
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Wind Tunnel Experiment of Container Crane
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Synopsis:

Crane structural members are calculated with due consideration to
various loading combinations induced by the dead loads, hoisting
load, horizontal load, wind lead, seismic lead, ete. Of these, the
effects of the wind load under a storm condition can be considered
the most important factor in determining the size of main structural
members as well as safety against overturning, especially where the
crane is of the outdoor-operating high-towered type. It becomes es-
sential, therefore, to study the influence of the wind load on the
crane structure as a whole.  The paper reports the results of a wind
tunnel experiment conducted on a 1/120 scaled-down model of a
super-large-sized container erane. The data analysed, with due re-
ference to the Japanese Industrial Standards now in force, would be
of use for formulating values and coeflicients for the practical design

of the similar crane construction.
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Table 1 Shape coefficient C

Conditions of |
Type of structure ex%gst:_g“(s{}'fo’) c
Truss of rolled sections $<0.1 2.0
0.1£4<0.3 1.8
RV | vomecos | i
0.9=¢ 2.0
Plate / Hh<5 1.2
girder er 5<lh<10 1.3
Box : 10=ith<15 1.4
gider <[ [ ] 155k <25 1.6
Cylindrical member —
or truss of - _@ d‘/‘i<1'0 1.
cylindrical member I ! 1.0=d /¢ 0.7

Note ¢ The ratio of the projected area of the faces to receive
wind to the area enclosed by the outline
¢: Wind pressure
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Fig. 1 Relationship between ¢ and %
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Fig. 2 General view of the container crane
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Photo 2 Partial model
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Table 2 Specifications of the wind tunnel

Wind tunne!

Type Rotational flow
Test tunne! B
Size 1.2mx1.2mx 3.5 mL
Wind velocity 5~50 m/s
Velocity deviation +1.0%
Flow deflection angle +1.0°
Flow turbulence 0.5%
Blower
Type Single stage axial blower
Caliber 2 mg
Rotor blade 8-piece fixed pitch

72 m?fs (760 rpm)
70 mmAq {760 rpm)

Capacity

Total pressure

Motor
Type DC shunt motor
DC 220V 75kW
Thyrister leonard

50 ~760 rpm

Neominal rating
Revolution control

Control range

Test tunnel A
= ; Tesl tunnel B
~est tunne: by
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Fig. 3 Plan view of the wind tunnel

3.4 REFRE
3.4.1 FEERIRE

PR MR Fig. 4 0 BHECER D 7. MER o Kl T
Bl 4 ROFECEAGT R 17, EhictoTras—vi—7
AERETE L THERO A HRE OB ALEEL Ghakl
#HEE Ui,

Hho@sE:, 7—4kF, BxothFhoiEgiconTRA
FHEE 0° At 1B0° 3¢ 10° ¥y T (L 27 BRIE T HEL Y
fri-=a Bt cao el L.

W own ik Fig ST L e s v—v O Rl & &
L1, ElFRoal) (Fy) SEliFRoash () TR LTw5,
Wik o ST, BOoFE Bl E L, 7 (Fo) &R0
(FQ e Ly B #Ton@RNTisss, 2 v — v OBMERE

CHATHHENL, EOHFREFTHS,

// ey
A0 - i
// ' ol rest model
S cooe
S I
Iy 27 Cover plate
(i L
Lie < i
\ Ln‘\ b}\laJ

il

*-——_._h,\

-
3 components loadeell . { .
T S ~Turn table

Fig. 4 TFixing of the test model on the turn table
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Fig. 5 Components of the wind force with respect to the wind

direction
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Fig. 7 Direction of the wind and the load measured (partial
model)
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Fig. 8 Change in the drag with respect to the wind direction
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Fig. 9 Change in the drag coeflicient with respect to the wind
direction

Table 3 Shape coefficient comparison between observed values
and calculated values

Boom down Boom up
Test | Caleulation | Test | Calculation
Cy. (F=180°) 1.81 2.29 | 1.9 2.25
Cuy (8=90°) 1.71 2.13 j 1.68 2.14
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Table 4 Ratios of /A and b/k in the existing container cranes

Container crane (Giliﬁer) (ngm) bk
A 17.6 19.9 2.33
B 17.0 19.6 2.18
C 13.9 21.3 2.60
D 16.2 18.0 o 2.27
E 32.9 24.8 2.60
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