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Abstract Presents a crane optimization method based on interactive decision-making algorithm. Sensitivity analysis was
done for all structural parameters to decide the dynamic optimum design variables. Mass of the structure was taken as the
optimization objective. The restraints to the model include harmonic response analysis, static strengths, static stiffness,
satisfactory degree and key modal frequency which was determined based on modal analysis etc. Information was exchanged
between decision-makers and the systematic model through the interactive decision-making algorithm which make the result more
satisfactory. A design case shows that the dynamic performance is increased by 5. 98% with a decrease in mass by 10. 9% .
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Fig. 1  Finite element modal for the truss

gantry crane structure system
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Tab. 1
AL Order

MR IR 10 B E B8 E
The first ten natural frequencies of crane

$i*R Frequency/Hz
1.677 3
1.951 4
2.718 5
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3.8745
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5.5133
5.740 4
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Fig.2  Vertical displacement response of girder’ s mid-span node
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Fig.3  Sensitivity of design parameters to the

fourth natural frequency
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Fig.4 Sensitivity of design parameters to the static strengths
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Tab.2 Main design variables

Bt 2%

Design SR
oo Parameters meaning
variables

A FEMTLAE AT A Sectional area of tilted belly poles in
4 main truss

A SR FE AT AT AR Sectional area of tilted belly poles in
2 outrigger

H, TR EE Height of main girder

L, FRFERE Width of main girder

L SRR A GR % 95 B Width of joint with outrigger and
? main girder

T FHTZE T 5ZAT (T ) 325 Thickness of bottom chord bar
: flange (T section) in main truss

T THTEE R %A (T B ) BEMUE Thickness of bottom chord bar
" tilted belly poles (T section) in main truss

T FEMEE LA (T ) HZIE Thickness of top chord bar
2 flange (T section) in main truss

T TAHMTZE EXAT (T TE) MEARJE Thickness of top chord bar
2 tilted belly poles (T section) in main truss

T BIHT4L 52 AF i S (56 321 1 4K) Chord bar limb thickness
3 (equal angle) in secondary truss

o RPHTRRTRIE A )
b Chord bar limb thickness (equal angle) in horizontal truss

T Vi BERHEAT SR (4534 /180 Slant beams limb thickness in
o end beam

it G 7K 3% FT JE B Horizontal chord bar thickness in end

T beam

T3 L2 AT AR Chord bar limb thickness in saddle

T LEEEAT (T B ) 32 JE Thickness of chord bar flange (T
ol section) in saddle

T D FF (T JE) B A JE Thickness of chord bar (T
162 section) tilted belly poles in saddle

T R 5% AT B (2531 f189) Chord bar limb thickness ( equal
n angle) in outrigger

W EMET5ZHF (T ) BB Height of bottom chord bar
2 tilted belly poles (T section) in main truss

W FEHTEE EFZAT (T JE) 328 Width of top chord bar flange
2 (T section) in main truss

W FEHIEE ESZAT (T IE) BEALE Height of top chord bar tilted
2 belly poles (T section) in main truss

. BIMTHE 5% AT B K (5534 /1 89) Chord bar limb length (T
3 section) in secondary truss

W IRIAT AL 5% FF K (4531 #3 40) Chord bar limb length
" (equal angle) in horizontal truss

it G 7K 5% AT 55 BE Width of horizontal chord bar in end

Wi beam

W Oy i 5% AF B K (7K *F- J5 [ ) Chord bar limb length
Bt (horizontal direction) in saddle

W LyEAT (T K ) 3G AR 52 Width of chord bar flange (T
ol section) in saddle

W LA (T ) WA Height of chord bar tilted belly
162 poles (T section) in saddle

W TR EZAF K (55 21 /1 9) Chord bar limb length ( equal
171

angle) in outrigger
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the static stiffness
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Fig. 6 Sensitivity of design parameters to the mass
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Tab.3 Satisfaction and comprehensive degree for the first time

=y NIV
B Maximum stress/MPa/
Total mass/kg brifE 2

Standard deviation

PEALHT

Lo 52 500. 643 -122.16/19.272 34
Before optimization
ffers Lo 46 443. 897 149.92/22. 756 81
After optimization
Stk e e
W 0.1154 0.7399
Satisfaction degree

S/ 18] SI@) /1 f(x) -4

ffeii 15.097/17.2 2.965 9/1.034 1
Before optimization
bEfeis . 17.1/17.2 2.2584/1.741 6
After optimization
S R e
TR 0.011 56 0.129 2
Satisfaction degree
SAHR I BE

0. 530 609 905
Comprehensive degree

KT S, WIRKELES, [8] HVFFFHLES , it I 15316 1
T R Sl b 25 R T
Note: &

displacement, satisfaction which is a measure of the stress distribution is

is the largest static displacement, [ 8] is permissible static

max

calculated by the standard deviation.
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Tab.4 Satisfaction and comprehensive degree for the second time

SSFNII|
BRE Maximum stress/ MPa/
Total mass/kg FRifE 2

Standard deviation

PEALH

Before optimization
it

After optimization
W
Satisfaction degree

525 00. 643 -122.16/19.272 34

46 787. 413 -97.003/22. 558 15

0. 108 822 096 0.742 192 571

S/ [ 8] S/ f(x) -4
Lt Lo 15.097/17.2 2.965 9/1.034 1
Before optimization
ULHSE L 17.2/17.2 3.143 4/0.856 6
After optimization
v 0 0.571 7
Satisfaction degree
AT BE

0. 528 774 339

Comprehensive degree
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