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Study on an Design Optimization of Aluminium Rafter’s
Profile for the Light Weight Steel Construction
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Fig. 1 Load Distribution of Rafter
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Table 1 Wind Load
Wind Coefficient | Wind Velocity Wind Pressure , Desig\lz'lvi%gad of
Volm/s) Pw(kg/m')=0.04 X C X V¢~ P(kg)=Pw X Area
-0.7 50 70 ~29.4(70 X 0.42m’)

odlxe} ol F 473kgoel M7t H &= Aow AAHYC w
A5 Fo] I ng AQSEANE HHAA oHo T ALY

Table 2 Snow Load

Snow Depth|Density of Snow| Coefficient of Sn}());}kP}fé]s)sllre 'De51gn Load of Snow
D(cm) o stkg/cm - m*) | Sloped Roof,Cs CsXIg)X os . P(kg)=Ps X Area)
100 | L5 075 125 | 47301125%042m)
2) &gdHeH
NAZEE 32kg/mi, FHZEE 264kg/mie YEINE AL SdZo)Eey sLdALEe 9l
HE& 202 39 Von Mises &E83 132kg/m'E 34},
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Fig. 2 Basic Model of Rafter 2 17mm, W52 9mm
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7}5% Shell 181¢ 21833
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Fig. 3 Boundary Condition
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< x< x (i=1,2,3,-,n) ce
%(X) = g(x) + error . ..
Hx) = #(x) + emor

?=ao+$aixi+$2bijxixj"""""""""
EZ=2¢U)({(J>..}(”)3 e e e e e e e (B)
i'=
here, )
xi = design variable of i, g= state variable, f= objective function
¢(') = weight associated with desing set j, ng = current number of design sets

Parameter
Design Vanable: T
State Vaniable: Maximum Von
Objective Function: Beam cross-section

!

!/ PREPROCESSOR
INPUT .
O Dimension line(16)
O Node Applied force
O Element type : shell181

1~ T »wl,w2, hih2
Mises  stress

O Material properties
-Young s modulus:7000kg/ o / DESIGN OPTIMIZATION
- Density :2 7E-06 O Design Vaniable
-Poisson s ratio :0.33 A H;n;lht hih 0 ~ 5.0mm
MESH -Width wiw2 0  ~ 5.0mm
- Area generation by line drag - Thickness
- Mesh generation T, ~T.:14 ~16mm
element length : 10mm Ti_ ~ T; 10 ~ L.Smm
l T ~Ty 10 ~20mm
O State vanable
/ SOLVE - Maximum \‘on. Mises stress :13.2kg/ -
- nlgeom ,on:non linear © Objecnve function
- Node count & apply node force o ) g;:n;’cmf;-secuon
ub .2

- D-constraint : ali , beam ends at y=0
uz =0, at beam ends £

B!

{ POST PROCESSOR

- Maximum Von Mises  stress count

- Cross-section count

Fig. 5 Flow of Optimization
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Fig. 6 Minimized Cross-section
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Fig. 7 Von Mises Stress Contour
at the ends of Rafter Fig. 8 Optimized shape of rafter
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