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Application of Simulated Annealing Algorithm for
Finding Optimal Shape and Optimal Span-to-Depth Ratio for
Steel Roof Trusses Design by using SSTAAD Program

Pongnathee Maneekul'

Nakhon Phanom University, NongYat, Muang District, Nakhon Phanom 48000

Abstract

This paper presents an application of SSTAAD program by using a proposed simulated annealing
algorithm for finding optimal truss shape and optimal span-to-depth ratio of roof steel trusses. The objective
function was the lowest weight per unit length of roof steel trusses. The structure items taken into account
were grouped as: 1) upper and lower chords, ii) diagonal web, iii) vertical web, and iv) support web, and

nine design variables were formulated. The finite element method was employed to calculate nodal
displacement and internal force of all the structure members. The numerical algorithm then searched for
optimal design parameters with thirteen non-linear design constraints based on the Allowable Stress Design
(ASD) method, following the American Institute of Steel Construction (AISC) standard. One hundred
and ninety roof truss samples were tested with the span-to-depth ratios ranged from 10 to 40, span space
ranged from 10 to 40 metres, and roof slopes ranged from 5 to 40 degrees. The results showed that the top
three best roof truss shapes were scissor, girder, and trapezoid shape, with the sample percentage of 67.9,
13.2 and 11.6, respectively. The best diagonal type was pratt, followed with warren and howe, with the
sample percentage of 74.2, 24.2, and 1.6, respectively. The optimal span-to-depth ratios returning lightest

roof structures ranged from 17 to 25.
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B3
°

fete wud1 sunsszedlasedavauiiviansauann
figa 3 gunseusn léun sUnssuuy Scissor, Girder
ey Trapezoid WU 3awas 67.9, 132 way 11.6
aNEey Fanaadiumsd 3

A1519N 3 ﬂ'nuﬁmaogﬂmﬂmﬁamuwﬁommﬁnﬁﬁmwﬁ’mmﬁqm

sTuvineTaeI ArmATunAem armissgumaslasslionyuiinanzay

(n3) (9F) 1 2 3 4 5 6

10 5 - 40 5 0 1 0 32 2

15 5-35 1 0 2 0 30 2

20 5-30 4 0 0 0 26 0

25 5-25 3 0 3 0 17 2

30 5-20 8 0 2 0 10 0

35 5-20 2 0 7 0 10 1

40 5-20 2 4 7 0 4 3
m(A) 25 4 22 0 129 | 10
Souay 13.2 21 11.6 0.0 67.9 5.3

‘“N'\ﬂl,‘ﬂﬁ!

1 = Girder, 2 = Parallel chord, 3 = Trapezoid, 4 = Top Hat, 5 = Scissor, 6 = Polynesian

NHANINATBLTNY  eeiFulEdn gﬂm\iﬁ
wanzanlugng  AnnaIaduzsanasaldiuigun
n33lns (Scissor) fiflaudnvaslasedansulu
fuvide D2 snnndenndn D1 siiiisenntase
Fompulunsdifniiienldfunuugiaien viom
manmmaﬂmoﬁawqmﬁmLLsamﬂTuﬁumuﬂa%m
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Frnaennniuiiagasessy Tususfigunseils
Suanuflsaluniseanuuurssaandinniaiminsfe
sUnsemasAUU-aIUIUAY (Parallel chord) n&u
WUiﬂlﬁTﬁIﬂioﬁawguﬁﬁﬁﬂwﬁnLmﬁqm uazlag
lawzatnebe n3divedlassdenyuuuuindeandouiu

o

2 sufuptity lase Top hat wuin Fanasiin
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wanamaseunLd1 JUuuumsdnoasdasede
vuilanzaniiga ldun nstinuuy Pratt, Warren
e Howe WinAU 3away 74.2, 242 WAy 1.6 A

o @
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S
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STUTYNNTINET ANAATUNAIAT mw?immgmmnm'sﬁn
(Ln13) (29M) Pratt | Warren | Howe
10 5 - 40 32 7 1
15 5-35 29 6 0
20 5-30 24 6 0
25 5-25 15 9 1
30 5 - 20 13 7 0
35 5-20 12 7 1
40 5-20 16 4 0
Tm(a) 141 46 3
Jonay 74.2 24.2 1.6

suuuumainzeslassdonyunseaminuuy

uwan (Pratt) (Jugduuumadnivil@léuminlase

donygumhminufige Felianugeaadaaiuiu
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o sUuuuzasnsiniinaiuiininasslasede
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sTuzvinTaoEn | Aaaiadundean | ANsanvadasedianau (a) ﬁﬂwﬁ'ﬂTﬁ‘m%’aﬂgu
(m3) (29F") ghgn | Ay | gegn (nn./a1)
10 5.0-40.0 0.40 053 065 9.81-14.33
L/x, 15.0 19.0 25.0 7 = 1141)
15 5.0-35.0 0.60 0.80 095 14.66-19.81
L/x, 15.0 18.7 25.0 W = 1692)
20 5.0-30.0 0.80 1.05 1.30 19.49-25.54
L/x, 15.0 19.1 25.0 7 = 21.47)
25 5.0-25.0 0.90 1.12 1.40 25.58-32.35
L/x, 17.0 222 27.0 W = 2901)
30 5.0-20.0 115 1.31 1.60 30.99-40.25
L/x, 18.0 23.0 26.0 (7 = 3553)
35 5.0-20.0 1.40 1.82 2.10 38.78-45.53
L/x, 16.0 19.3 25.0 7 = 42.04)
40 5.0-20.0 1.55 1.91 225 43.54-63.37
L/x, 17.0 210 25.0 W = 5232)

WANIINATOL WU DRTIEIUDDITLHEH
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220
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L e
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FOAANBIALUIINIUNTITITEYDY  Chetchotisak [4]
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