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The Stability Analysis of Offshore Lattice Boom Crane
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Abstract: The safety of structure was evaluated by taking into consideration the complex marine
environmental conditions of the Lattice boom crane, which is widely used in offshore plants due to less
influence by wind. CFX analysis was carried out to take into account the influence of wind speed, and
the result was applied as a boundary condition to perform static analysis according to the luffing angles
of 28 °, 61 °, and 80 ° in the on board and off board, respectively. In addition, the Lattice Boom
Crane is large slender structure, and the possibility of buckling is interpreted under three conditions
where the biggest stress occurs. All conditions satisfied the safety requirements of the Classification
Regulations. Also, as a result of the buckling analysis, the load less than the critical load was applied

so buckling does not occur.
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Table 1 The number of element and node

Case 1 4 2 5 3 6
Element 1,894,126 | 1,889,617 | 1,894,093
Node 1,009,903 | 1,006,484 | 1,009,551
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Table 2 The conditions of analysis
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Case 1 2 3 4 5 6
Luffing | g0 | 610 | goo | 28° | 61° | 80°
angle
Load [N]| 10 24 60 6 15 40
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Fig. 2 Boundary conditions of CFX analysis
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(c) The CFX results of 80°
Fig. 3 The Max. pressure results of CFX analysis

Table 3 The results of CFX analysis

Luffing angle | Maximum pressure

Casel

28° 261 Pa
Case4
Case2

61° 258 Pa
Case5
Case3

80° 256 Pa
Case6
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Table 4 The results of static analysis
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Table 5 Boundary conditions for static analysis

Boundary conditions value
Standard earth gravity -9806.6 mm/s
X | 785.16 mm/s®
Acceleration Y 687.02 mmy/s>
Z | 785.16 mm/s’

Pedestal is fixed.

Lifting loads are applied according to conditions.

Hoisting loads are applied according to conditions.

Wind pressure are applied according to luffing

angles.

3.4 MM Hn}

Table. 6= 5743 3ddlA #F = 28°, 61°

3.3.3 EFollAo HAx=
Table 5= 74 E}
ot A4 2 3% ake] 7] 2 (DF (2),
(o3

28 =g a0 g HE o
shel A sINe APtk

=9 29 AFE Telaks] A FHL A
B3I, P T Tl o &=, Fhel
% g AAxAOE Relstgnt

o} 81°9] Z7olA Txal4 @ Asolr).
On Board 9 7w s A ; o
3 e 3§ A= A g )
Casel Case2 Case3 198 7w as At gelstant
X 16268 35280 83711 Table 6 The Max stress and safety factor of static
Lifting .
Y 14023 30321 71824 analysis
Load [N]
Z 162062 | 245775 857862 On Board
Hoisting X 42189 62112 72598 Casel Case2 Case3
Load [N] | v | 14278 78929 | 220784 Maximum stress | 195.16 | 151.29 2423
Off Board Safety factor 1.82 2.35 1.47
Case4 Case5 Caseb Off Board
Liting X 19237 39935 98088 Cascd Cases Case6
Load [N] Y 12789 31928 78027 Maximum stress 186.06 142.42 254.59
z 149871 326271 816271 Safety factor 1.91 2.49 1.39
Hoisting X 39023 55428 70040
Load [N] | Y | 13210 70442 | 213032 3.4.1 Casel, 49 =AM 1}
Casel, 4= B Z%= 28°94], A 35 10

Ton¥ 6 Ton2] FANA Aol Hojgde 7
Ege HZ& ulo]xo A 19516 MPa, 186.06 MPa

WA -y Wgow =y sFol LA}
= BAo -x9F -y WFOeTE To|AH 5ol
LGSR F3% Line body® AAH 0] 9l= HE

Z(E FE Bl Hd go] EAAT &
SEE HF 90 MPae] S o] W&, Line
body7} d2€ SHA # FEA FH 1583

S SHY|AISHYX] M22& M1z, 20184 2@ 29



MPa7} AT FlE 2E(pedestal)Z  Hl=
(deck)oll A= 160 MPa ©]3}2] &2 o] AT}

3.4.2 Case2, 59 MXslA Za}

Case2, 5= B3 ZE 61°04, A 3tF 24
Ton¥} 15 Ton2] A3 4 Aolt) Case2o A ©l
H(deck)et FHE 2E(pedestal) 32 FEANA H)
3 151.29 MPa ISR L, of e e 914
o A Case52] HH-89 142.42 MPac] AT

So| 28 St HF ¢olojo A X Hof H3|
2| ZH stFo] -y WFoE IA FEIHA &
o] FYgFoz HFo| wel d =(deck)ot FH)
/\%]'(pedestal)oﬂ/ﬂ A o] TASATE &= A
e B3t ¥ 70 MPacll, & oHFEo] 3
e 50 MPal & Eﬂﬂ(deck)gl- b2 Eat s
g HE | Bl ZHA %}%4‘;’3\3}

1

oo ¢

BR
iy

(pedestal) HE

AR ARAAE 2138 4T 4509 BEZA AL
|5, Hie HAY 253 4= W ol HA
74 = 4A 7ted wE Bol AREA e
o #¥ 4= 6l E 7Y B L 60
MPac|al, A F2E9 &L 2359 2492
7+ =t
3.4.3 Case3, 62 MXs|M ZHn}

Case3, 62> 23 Zt= 80°olA, kA 3% 60
Ton¥} 40 Tono| A4 Aot F WA Eof
Y TolzeA  HuojgHEol ZZF 2423 MPa,
254.59 MPa ‘TSI ¢ M AFHe}E T2
Al & PEE} A ANA B F FHo] HAS}
Aok SAA AEE A
gz vhgre 9s ?‘4 |

|3t E}EW 1%‘ 7+ 28°9) 6100 A= 3
ol A Qb gol © =3ttt

A Y 213 Z+= 80°& LBC7F AHEE & Q&
A 4= = 2 NgY 2 shsidel 7t
Z 30, o $3¥o] 5 200 MPao] ol A gt
Aetdnt. & A dFH kg AFE F
3 AL AFE FFoz S FAHY

Case 3914 U] &2 A Eo] WAL

30 PRSHVIASERA M2 M1z, 2018'H 2@

(b) The static analysis results of Case4
Fig. 4 The static analysis results of 28°

(b) The static analysis results of Case5

Fig. 5 The static analysis results of 61°
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(b) The static analysis results of Case6
Fig. 6 The static analysis results of 80°
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(a) Boundary condition of Casel

(b) Boundary condition of Case3

(c) Boundary condition of Case6
Fig. 7 Boundary conditions of Buckling analysis
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Table 7 The results of buckling analysis

Case Part Buckling load factor

Casel Gantry 12.58

Case3 Pedestal 22.93

Caseb6 Boom 541
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