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Synopsis :

Three units of newly built container handling cranes having the largest dimensions and
higher speed performance over the existing container cranes in Japan have been put into
commercial operation at Kobe Port, Japan. Special design features incorporated in the
cranes are "Hoist Rope Sag Prevention Device" to maintain container handling efficiency,
"Anti-Sway Device" to control the amount of container swaying during high speed
operation, and "Leg Height and Span Adjustment Device" to cope with possible extreme
variations in the crane track foundation resulting from unstable soil conditions of the
man-made island. Each crane, after having been fully erected and fitted out at the
fabrication yard, was picked up in one piece by a 3000 t floating crane and transportation
over the inland sea some 70 km to the installation site. The scene was televised

nationwide.
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Super Container Crane for High-Speed Port Operation
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Synopsis:

Three units of newly built container handling cranes having the
largest dimensions and higher speed performance over the existing
contiiner cranes in Japan have been put into commercial operation at
Kobe Port, Japan.

Special design features incorporated in the cranes are “*Hoist Rope

’

Sag Prevention Device’’ to muintain container handiing efliciency,

“Anti-Sway Device” to control the amount of container swaying
during high speed operation, and ““Leg Height and Span Adjustinent
Device™ to cope with possible extreme variations in the crane track
foundation resulting from unstable soil conditions of the man.made
island,

Each crane, after having been fully erected and fitted out at the
fabrication yard, was picked up in one piece by a 3000t floating
crane and transported over the inland sea some 70 km to the installa-

tion site.  The scene was televised nationwide.
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Table 1 Specifications of the econtainer handling crane

1 Type Semi-rope trolley type

gantry crane

40000 DWT container
vessel

9 Max. ship size for container
handling

Rated load
Lifting load with spreader

40 tf contaiper

(lifting beam) 55.5tf
5 Travelling rail span 30.51n
6 Travelling distance of spreader

- Out reach from sea side rail 40m

+ Back reach from lund side rail 2am

« Tatal distance 95.0m

7 Lifting height of spreader

- Upward from top of rail 27.5m
» Downward from top of rail 13m
- Total lifting height 40.5m
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Table 2 Motions and controls
Motor
Speed , Control Brake
Cut put | Rating ‘ Type
« Shunt wound | 4L - DC magnet brake
230 kW Thyrister leonird
Hosting 50-120 mjwin | " e Cont, | - Forced speed control with « Motor lifting brake for emergency
ventilalion field control + Diynamic bruke for emergency
« Shunt wound
. . . 60 kW : Thyristor leonard
. { T : . et e
Traversing 180 m/min %2 Cont. Totally encl. voltage control DC Magnet brake
- Fan cooled
: + Shunt wound )
Travelling 45 m/min 19kW 30 min | « Totally encl. Thyristor lef)l]{'ll’d « Motor liftuing brake
x 8 veltage control
+ Self-cooling
+ Shunt wound » DC Magnet brake
Boom . i an ot Thyristor leonard o . I
hoisting 8 minfcycle 110kW | 30 win Forced voltage control Motor lifting band brake for emergency
venhlation « Dynamic brake for emergency

Table 3 Comparison of the features between the super crane
for Rokko Island (A) and the conventional high

speed crane {B)

A B
Nl.‘]l;-)':'l.n;llliii)gsize for cuntainer 40 000 DWT 30 000 DWF
-_Rated weight of container 40 tt 30.5 tf
Travelling rail span ] 30.5m 16 m
Out reach 40m 36 :m
Back reach 25 n 1-1. m -
Totg:qlczmlley traversing dis- -7 95 5 m 63 m B
Total lifting height 40.5 1:1.”77 o 37m
Total horizontal length o H123 A m 84 m o
'].‘L;‘E:tilsﬂgeight with boom a5 'm | :ﬁ
h Traversing speed 180 m/min __15() m
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Photo 1 Transportation by floating crane
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Table 4 Stress ratio and impact factor as contairer is picked

up
\ ~ Hoisting speed I i}
L e (mimindlo o a2 | 259 | a7 | 0.2
A Meas. - (st (2nd | (3cd (4th  : (5th
\S' . \ notch) | notch) | notch) | notch) | notch)
point
{Fig. 1)
8 1.25 | 1.27 1.30 | 1.37 1.54
9 1.20 1.20 1.29 1.31 1.40
Stress N
ratio 19 1.14 | 1.18 | 1.25 | 1.42 | 1.53
28 1.20 1.21 1.25 1.43 1.59
Impact factor by load | 4 15 | 1 50 | 129 | 1.36 | 1.44
cell @ |

Max. stress as container is picked up
Static stress by hoisting load

* Stress ratio=

— 88 —



Table 5 Stress ratio and impact factor as container is accele-

rated
\i ley position (Fig. 1)| Llftmg Lowering:
) . 5th notch 5th notch
N Meas. 7
\ noint (Fig. 1) .| B ! B I
|
2 — | 1.42 — 1.43
3 — 1.32 — 1.32
8 1.43 — 1.35 -
Strass g i
ratics 9 1.36 — 1.30 e
19 1.45 — 1.42 —
22 —_ 1.33 — 1.20
28 1.50 - ! 1.44 —
Impact factor by load cell @ | 1.40 1.44 1.33 1.38
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