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Abstract : In this study, an improved aluminum alloy (6082-T6) was used to develop a unique model of an aluminum ladder for usage in offshore plant.
The structural strength design was carried out in accordance with international standards such as 1SO, NORSOK Austria Standard. Load combination
was performed to satisfy all conditions. The structural safety of the designed model was verified using SACS, an analysis program for offshore plants
based on the Finite elements method. The analysis results confirmed that both stress and deflection were satisfied within the acceptance criteria. The

developed model can be applied used in various fields in the near future as it meets all the necessary criteria and is lightweight and has improved

productivity.
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Fig. 1. Configuration of the vertical ladder.
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Table 1. Member lists and detailed information

Member section
Section ID

Shape Plan & design
HOP Flat bar FB 75 x 10
PIP Pipe d 50 x 3
RU1 SQ. bar SQ. Bar 25 x 25
ST1 Flat bar FB 75 x 10
SUP Flat bar FB 100 x 10

22 Ny 220jE 22 2 HAE

Sy FEFe ALY Wi mEbd, §FS o R
JEn] o] W7 AdA Uk B AFolMEs 7E 6082 g
L FOT TFAS)Y Mgrhvlge] RN 23S W
Asle], QAT W FERATS Fsts A7 Park —
and Seo, 2017)¢] A= BAFE ol gslglr). AT UdF mm ﬁ]:mﬁ -~
n% e sl s dAE ARkS 11E 63t e

oA 4A1ZFo. 2 Folal, ¢+E Al Ram speedE 7.5 mm/secol] A

S

‘

20mm|

Fig. 2. Specimens of the improved aluminium alloys.
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Table 2. Summary of the combination for aluminium alloys

w
=]
=3

§250 Rupture
ID SI Mg Mn Cr 7
g 200
6082 2
0.7-1.3 0.6-1.2 0.4-1.0 0251 150 vy PR
(Spec.) 0 -
Model-1 0.86 0.71 0.50 0.11 "
Model-2 0.85 0.92 0.52 0.10 0
0 2 4 6 8' ) 10 1 14 16 18
Model-3 0.84 112 0.52 0.1 St ()
Model4 L17 0.70 0.49 0.10 Fig. 3. A relationships of between stress and strain curve
under tensile strength test.
Model-5 1.15 091 0.51 0.11
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Fig. 4. Specimens of the improved aluminium alloys.
Table 3. Material properties of improved AL-6082-T6 alloys
Properties Specification
Elastic Modulus 71 GPa
Poisson’s ratio 0.33
Density 2.71 g/em’
. 370 MPa (Spec.)
Tensile Strength 400 MPa (target value)
. 260 MPa (Spec.)
Yield strength 320 MPa (target value)
Tensile Strain at break 17 %
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Fig. 5. Analysis model and boundary condition.

Vit 2)=vy* 1+0.1371nzi—0.0471nti )

o 0

where,
* . Reference speed z=10m and t= 10 minutes

z : Distance from the still water level to COG of unit
%, : Reference height (=10m)

t : 3 seconds

t, : Reference time =10 min

o

=

B7het7) 918 %

AR e gk 2 b A

o}l Table 49} Zt}.



A4 - A
Table 4. Summary of loading condition
Loading condition Value Reference
Step load 1.2kN ISO 14122-4 (2004)
DNVGL RP C205
Wind load (0 deg) 1.69kN 015)
Wind load DNVGL RP C205
(45 deg.) 19N (2015)
Wind load DNVGL RP C205
(90 deg.) 0.39kN (2015)

(a) 0 degree (b) 45 degrees (c) 90 degrees

Fig. 6. Loading contour of the wind load.

Step Load (1.2kN)

Step Load (1.2kN)

Step Load (1.2kN

Fig. 7. Loading contour of the step load.
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Table 5. Summary of stress results for critical member
Loading Allowable | Actual Stress . -
condition Stress (MPa) (MPa) Units Ratio
Axial Tension 62.18 1.70 0.01
Shear 4491 0.93 0.02
Axdal, 62.18 1.70 001
compression

Bending-Y 108.17 0.07 0.00

Bending-Z 112.28 41.60 0.37

Flange shear 4491 0.61 0.00

Euler buckling 176.32 1.70 0.01

* Units Ratio: Actual stress / Allowable stress

— Combined unity check value =0.01 +0.37=0.38 (AISC)

Fig. 9. Deformed shape under combined environmental and
impact loads (PLAN-view).
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where,

o, : Normal stress perpendicular to the throat

7, : Shear stress (in plane of the throat) perpendicular to the
axis of the weld

7y ¢ Shear stress (in plane of the throat) parallel to the axis of
the weld

f, : Nominal lowest ultimate tensile strength of the weaker part
joined

B, : Appropriate correlation factor

n, : Basic usage factor

Table 6. Summary of main inputs to calculate the welding

strength
Loading Actual stress
condition (MPa) Remark
Shear stress parallel to the axis
n 104 of the weld
Shear stress perpendicular to
= 17.68 the axis of the weld
thickness 10mm
Y 400 Nomina; ultimate tensile
“ strength of the weaker part
B 0.86 Correction factor
7, 0.40 Material factor
Equivalent 183.57
Stress
Allowable 186.05
criteria-1
Allowable 160.00
criteria-2
4. 2B Y BE AT
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