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ABSTRACT ARTICLE INFO

Today, due to existing economic issues, optimization and maximum use of Receive Date: 24 April 2022
materials are highly regarded. Due to the wide range of parameters, the Revise Date: 18 February 2023
use of mathematical methods is not logical. For this reason, meta-  /\cceptDate: 02 July 2022
heuristic methods have expanded. In the field of structures, weight

optimization using various methods is of great interest. Due to the

) o 2 Keywords:
importance of truss, in this paper, the optimization of truss has been done yw

X . . | ) X optimization
using a hybrid algorithm of harris hawks and genetics. The harris hawks harris hawks
algorithm is one of the newest algorithms in the field of optimization, genetic algorithm
which is derived from the natural behavior of animals. In the harris hawks hybrid
algorithm, the mutation process, which belongs to the genetic algorithm, truss

is used. The optimization is constrained; therefore the constraints of stress
and displacement have been selected. Four trusses, planer 10-bar truss,
spatial 25- bar truss, spatial 72- bar space truss and planner 200 bar
truss have been selected for optimization. The implementation of harris
hawks algorithm has been done in MATLAB software. The results
obtained from harris hawks-genetic algorithm are compared with other
available sources. The study shows the acceptable performance of this
hybrid algorithm for truss. The harris hawks-genetic hybrid algorithm has
faster convergence speed.
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node Casel Case2
Fx(Kips) Fy(Kips) F.(Kips) Fx(Kips) Fy(Kips) F-(Kips)
1 0 20 -5 1 10 -5
2 0 -20 -5 0 10 -5
3 0 0 0 0.5 0 0
6 0 0 0 0.5 0 0
S8 YO gl & gl jlome i i £
Element group Co_mpregsive strgss _Te_nsi_le stress_
limitations (ksi) limitations (ksi)
1 As 35.092 40
2 Ax-As 11.590 40
3 As-Ag 17.305 40
4 Auwo-Anr 35.092 40
5 An2-Ais 35.092 40
6 Aus-Arz 6.759 40
7 Aus-Aa 6.959 4+
8 Az-Azs 11.082 £

100 in.
-
100in.
f__ —»Y
[10)¢#
,a;-\': 8
.
(8)
\\
. “__,)\\
I ()| >
.!__,

e 2W0iny .
linch=2.54 cm

S 50 YO 5L 5 S8

1PY GINF amio AF+Y Sl ) o lod e 0,98 (cdlu g0 jlu (qwiigo (i g 33 — ods &9 pid \YY



G191 0 3w (gwiigo oo sioleolo

S8 Y0 sb A s 0dsu

(iN?)alaio mhans ol e
Pouriyanezha Adil Dhiman Kaveh
HHOGA HHO GA d[19] [18] 23] [22]

0.1 01 1.7516 0.0100 0.0100 0.01 0.0124 A
1.8251 2.1293 1.9100 1.9903 1.9825 2.007 1.9624 Ar-As
3.1239 2.7316 2.9020 2.9881 3.0004 3.001 3.0204 As-Ay

0.1 01 0.1364 0.1 0.0100 0.01 0.0266 As-Aur

0.1 0.1 0.3152 0.1 0.0100 0.01 0.0109 A-Ags
0.5614 0.7082 1.0640 0.6857 0.6832 0.661 0.6841 Au-Arr
1.717 1.7095 2.0526 1.6764 1.6775 1.620 1.6862 Asg-Ant
2.7643 2.6919 2.2747 2.6613 2.6610 2.668 2.6526 An-Ags
544.13 546.16 590.85 545.163 545.163 544.92 545.481 Best weight(lb)
545.40 547.11 590.85 545.910 545.165 545.13 549.674 Average weight(lb)

0.29 0.521 2.07e-14 1.0893 0.00162 0.401 2.8113 Std
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node Casel Case2
Fx(Kips) Fy(Kips) F.(Kips) Fx(Kips) Fy(Kips) F.(Kips)
17 5 5 -5 0 0 -5
18 0 0 0 0 0 -5
19 0 0 0 0 0 -5
20 0 0 0 0 0 -5
‘5‘,..&.9\/* ‘5\%,"- &u.a S, a‘}; ZVJ‘,.\?
group element group element
1 As-As 9 Asr-Aso
2 As-Arz 10 As-Asg
3 Aus-Ais 11 Asg-As,
4 Aur-Ag 12 Ass-Asy
5 Ais-Az 13 Ass-Asg
6 Azz-Azo 14 Aso-Ass
7 As1-Az 15 As7-Ano
8 Ass-Ass 16 An-Arn
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S3ae VY b & i 1 A5
(N adaie o Clne U
Pouriyanezha Adil Kaveh Kaveh
HHOGA HHO GA d[19] [18] [6] [22]
1.7927 1.3536 3.1909 1.9297 1.88468 1.8910 1.8585 Ay
0.5239 0.5107 0.9022 0.5089 0.51372 0.5131 0.5021 A,

0.1 0.1534 0.3211 0.1 0.1 0.1 0.1002 Az

0.1 0.1798 0.4147 0.1 0.1 0.1 0.1 Ay
1.3307 1.9478 3.2268 1.2467 1.27107 1.2697 1.3011 As
0.5217 0.5925 0.3377 0.5127 0.51080 0.5097 0.5151 As

0.1 0.1 1.5613 0.1 0.1 0.1 0.1 A;

0.1 0.1805 0.1906 0.1 0.1 0.1 0.1001 Ag
0.5267 0.429 1.6004 0.5297 0.52589 0.5201 0.5311 Ay
0.5112 0.5840 0.8981 0.5172 0.51627 0.5175 0.5122 Ao

0.1 0.1 1.5438 0.1 0.1 0.1 0.1008 A

0.1 0.6109 2.2114 0.1 0.1 0.1 0.1030 A
0.1479 0.1440 1.3315 0.1564 0.15647 0.1566 0.1560 Az
0.5524 0.6557 1.0756 0.5439 0.54479 0.5457 0.5472 Au
0.4102 0.3395 1.5627 0.4105 0.41210 0.4107 0.4202 Ass
0.5204 0.2729 3.1425 0.5624 0.56840 0.5679 0.5793 Ass
379.16 420.00 1011.05 379.65 379.61 379.56 379.76 Best weight(lb)
379.98 421.02 1011.05 380.29 379.62 379.67 380.68 Average weight(Ib)
0.4680 0.356 2.54e-14 0.5243 0.0038 0.127 0.7315 Std
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node Casel Case2 Case3

Load(lb) 1000 10000

Direction X Y

Nodes 1,6,15,20,29,34,43, 1-6,8,10,12,14-20,22,24,26, Load cases 1 and 2
48,57,62,71 28-34, 36,38,40, 42-48,50, 52,54,56- 62, acting simultaneously

64,66,68,70-75

G Yoo gl 5 ablis (g 0p 81V g

Group Member number Group Member number

Al 1,234 Al6 5155’383’ 85, 86, 88, 89, 91, 92, 103,104, 106, 107, 109, 110, 112,
A2 5,8, 11,14, 17 Al7 115, 116, 117, 118

A3 19, 20, 21, 22, 23, 24 Al8 119, 122, 125, 128, 131

A4 25, 56, 63, 94, 101, 132, 139, 170, 177 Al19 133, 134, 135, 136, 137, 138

A5 26, 29, 32, 35, 38 A20 140, 143, 146, 149, 152

A6 6,7,9,10, 12, 13, 15, 16, 27, 28, 30, 31, 33, 34, 36, 37 A21 ﬁg iéé iéi 124,126,127, 129, 130, 141, 142, 144, 145, 147,
A7 39, 40, 41, 42 A22 153, 154, 155, 156

A8 43, 46, 49, 52, 55 A23 157, 160, 163, 166, 169

A9 57, 58, 59, 60, 61, 62 A24 171,172, 173, 174, 175, 176

Al0 64, 67,70, 73, 76 A25 178, 181, 184, 187, 190

All 44, 45, 47, 48, 50, 51, 53, 54, 65, 66, 68, 69, 71, 72, 74, 75 A26 122 122 ig; 162,164, 165, 167, 168, 179, 180, 182, 183, 185,
Al2 77,78,79, 80 A27 191, 192, 193, 194

Al13 81, 84, 87, 90, 93 A28 195, 197, 198, 200

Al4 95, 96, 97, 98, 99, 100 A29 196,199

Al5 102, 105, 108, 111, 114
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(INP)eblic arge coloe i [PYUFE
HHOGA HHO GA Kaveh Degertekin ~ Adil [18] Pourlygnezha
[22] [24] [19]
0.487 115191 0.2451 0.1024 0147258  0.144758 0.1471 Al
0.9224 1.4260 0.9135 0.9654 0940434  0.943058 0.9399 A2
0.1 0.9944 0.1105 0.1391 0100109  0.101225 0.1000 A3
0.1 4.1363 0.1243 0.1741 0100098  0.100001 01 A4
1.897 3.2044 1.3610 1.9613 1941704 1943059 1.9399 AS
0.3884 5.9409 0.4524 0.2899 0296783  0.296271 0.2965 A6
01 0.9317 0.1203 0.1294 0100096  0.103267 0.1000 A7
3.0238 3.6499 3.5358 3.1511 3106749  3.114355 3.1049 A8
0.1734 1.9094 0.2185 0.1251 0100095  0.102462 0.1000 A9
42031 3.9358 3.8623 4.0627 4108109  4.114354 4.1049 AL0
0.4331 0.8594 0.5362 0.4131 0403975  0.400374 0.4037 ALl
0.3992 1.6149 0.3891 0.4043 0193079  0.113995 0.1906 AL2
55034  13.3499 55323 5.3357 5434236 5388609 5.4298 Al13
0.1 2.8119 0.1350 0.2632 0100095  0.100012 0.1006 Al4
6.6031 6.3849 6.8578 6.3226 6.434203  6.388601 6.4298 AlL5
0.5603 1.6907 0.8587 0.7972 0575306  0.533194 0.5739 Al16
0.2531 1.4669 0.2871 0.1791 0135485  0.394526 0.1332 AL7
7.9132 5.3782 7.9687 8.1268 7980200  7.941942 7.9744 Al18
0.1982 22753 0.3873 0.1141 0100157  0.100949 0.1000 A19
9.9021 6.2781 9.9240 9.1337 8.980345  8.941920 8.9744 A20
0.9624 4.2669 0.9862 0.8000 0709002  0.834785 0.7064 A21
0.7832 9.4266 0.9677 0.2487 0437247  0.151136 0.4339 A22
106972 101191 139564 112008  10.89123  10.94004 10.8790 A23
0.1 11.0087  0.1397 0.1136 0100150  0.100028 0.1 A24
128991 145686 12557 121703  11.89141  11.94004 11.8790 A25
1.1068 3.4915 2.9688 0.9947 1.049144  0.897270 1.0453 A26
6.8321 4.0494 7.9934 6.3377 6.610648  6.848813 6.6300 A27
10.9687  14.8294 919642 105338 1077913  10.88481 10.7827 A28
129971 148329 159868  14.0917  13.87830  13.74952 13.8691 A29
25436.83 4934306 28580/32 2577177 2546353 2545377 2544888  Bestweight(Ib)
25486.33 4934311  28583/49  26699.19  25477.47 2545567  25531.69 W’E.Vgeﬁ?ﬁﬁ)
17.32 20.15 412 410.401 24.12 2.337 42.1634 Std
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