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Optimal Design of Upper Structure of Level-Luffing Jib Crane

Choo Young-Woo * Yum Young-Jin
Dept. of Mechanical Engineering

{Abstract>
Optimal design for the upper structures of the level luffing jib crane has been developed based on crane
design standards. This program will cover from the determination of box-type beam section to the loading
calculations of each beam sections and can be extended to any type of beam section by revising, A
comparison between the existing design and the optimal design that was developed from this study has proved
that the optimal design is more economical.
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Fig.1 Level luffing jib crane

aWe) s Auzd e Luffing Rodi qlsishd
And BgatEes Axds 23 B A
HEEE ShE a2y Foleh,

Awes quadele AiFEEes AdAsY
Ax AR wARA ) F3EFel Hn Fad

v AAsE, A5y #9 5

R 4 glelok fhrh,

$ oadqe AAE T AT deked 24

1% 29 2. el wheshstel vhebd & SLE,

Fig, 2 Schematic diagram
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Fig, 3 Section of element

Fig, 4 Location of sections

Pl A28y gy sAdalela Au

b=2h
h=40t

()l 4 sgel hE FAte] 402 3

4
72l 'IT—'Q_—':{}‘—"{],%}Q] Z’“‘s .32 4 -}'26‘ ottt

vl o) 3
Agsln glAe B el 4l

1
i
WAden Adsda 9 4 ¥ A4E

SR

(1)
(2)

7Ae 3%

.
Ex

o ekl Waie) wel Sob wwl 2% mAlE I
o

i ol B ¥+ ek

S=6th
Tx=13/12 th?

. st=% %

a
00
olo
I

2ol

1. HASE
A5 E Wet vhg-wt el Jj'}o“?ltl
We=MyS5,

A
Ene

49 Vi (m/sec) &
3 A =l o,

q.i :

¥ =1+0.3V,

Pol e 1.15¢¢<1l.3 &% 5e ME

ol 7|4 S, AalstEd et g
aelEl Ao R chd

(3)
(4)

adqle]



Ay 3 & p Ao

w3 Agme] oE A4 24 Table 1. 3 7

of Aefulch,

Table 1. Amplifying coefficient

Group

1| 2 3 4 5 6

M 1 1 1 o[ 106 | 1.12 ] 1.2
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Table 2. Safety factors
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Fig, 5 Description of forces
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Table 3. Comparison of Box-type Elements (Existing Design/Optimal Result)

. . N Thickness | Thickness Height Width V Area Area
Elements Section t (mm) t, (mm) h (mm) b (mm) (mm?) (%)
Tib §¢ 8/8 5 6/8.5 900/340 1200/680 3 30000/17340 | 100/57.8
i —
82 12/12.5 10/12.5 1100/500 1550/1000 | 59200/37500 | 100/63.4 |
Tie Sy 8/8.5 8/8.5 450/340 450/680 14400/17340 100/120
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Table 4. Comparison of Weight
Weight (kgf) M T
Elements — & g ] Reduction (kgf)
Existing Optimal
Jib 14000 9700 4300
Tie 3400 4094 —694
Total 17400 13794 3606
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