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Optimum Design for Steel Truss Structures Using Python
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Abstract

This project provides an alternative to analyze and
optimum design steel truss structures with computer program
which developed by Python language. Harmony Search is an
algorithm we decided to use for randomization. The program
will systematically choose the height of trusses and a size of
each section we have defined with secure and economical
consideration. However, this program can only analyze and
optimum design steel truss structures with round, square and
rectangular sections which can be used as a prototype for

those who are interested in further development. In this paper,

the design examples obtained from the developed program

are presented.
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2.2.1 Chapter D: Design of member for tension

dmfud udaulassaiiefi fuuseis Fosldnaaiunuega
syminanuenvestudiuiudaiilostulii 300 wazidduuss
Favestudau (Tensile strength) mldanAnfitesszning Tensile
Yielding 984 Gross Section Wag Tensile Rupture 983 Net Section

feaunis 2.1 wag 2.2
B, = FyAg (1)
P, =E,A, @)

el Fy fi Specified minimum yield stress
E, #a Specified minimum tensile stress
Agﬁa Gross area of member

AP Effective net area

2.2.2 Chapter E: Design of members of compression
dmsutuduedlassainaisunsedn Fesdansnaaiunuegn
(Effective slenderness ratio, Lc/r) @ o9d @ 1la LA W 200 hag A
Norminal compressive strength (P,) Famldanauns 2.3
‘ B, = F, A, (3)
Tnefian Critical stress (F,) mlaanaunis 2.4 uay 2.5

nsdl 2 <225

Fe EX
F,, = 0.658% F, (@)
nyel i—y > 2.25
E.. = 0.877F, 5)
Tae? E, mleanaunis
g="E ©)
¢ (Le/1)?

g #® Yield stress of the type of steel being used

Fy
F, #o Elastic buckling stress determined
T f® Radius of gyration

E

fi Modulus of elasticity of steel
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YUIR
kg/m. cm? cm® cm?® m
15 0.972 1.238 0.61 0.56 0.70
25 263 3345 8.99 370 1.64
100 8.77 11.17 172.0 30.2 393
150 22.72 734.0 88.9 5.68 183
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© | | EAECFC FD, EF,FG,GH, | o

fy ey [hy |y |y GA, GC, HA, HB " mass (kg.)
1105 | 12| 15|12 | 05| 0001533 0.000226 266.240
2105|1215 12 ] 05 | 0.001533 0.000226 266.240
3105|1215 ]| 12|05 | 0.001533 0.000226 266.240
4 (05| 12|15 12 ] 05 | 0001533 0.000226 266.240
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AB 15205.685 | 9.797 | 18371.9667 | 22768.8623 | o
BC 15557.739 | 10.024 | 18371.9667 | 22768.8623 | o
D 15557.739 | 10.024 | 18371.9667 | 22768.8623 | o
DE 15205.685 | 9.797 | 18371.9667 | 22768.8623 | o
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2 20 | 35 0.004563 0.002117 3399.905
3 20 | 35 0.004563 0.002117 3399.905
4 20 | 35 0.004563 0.002117 3399.905
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