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Selecting designs of steel warehouses of mobile plant for
demolition resultants recycling in case of difference of
warehouse groups in locations using Nested Genetic
Algorithms and Virtual Machines

ABSTRACT:

this research is interested in making use of one of the new
mathematical theories that is interested in finding the optimum
solution, which is Nested Genetic Algorithms theory, and also
using Virtual Machines, in order to solve an engineering
management problem.

The studied problem in this research is selecting designs of steel
warehouses (that are capable to be disassembled and assembled)
of mobile plant for buildings demolition resultants recycling in case
that the groups of adopted designs of warehouses are different in
locations that the mobile plant will locate in, in order to get the
minimum value of costs related to warehouses of the mobile plant,
in the conditions of steel element limitations, and this problem has
a big solution space.

genetic algorithms theory is considered as one of the strongest
tools which reaches the optimum solution or near optimum solution
in a big solution space.

The research achieved preparing nested genetic algorithms and
virtual machines to be capable of solving the problem mentioned

above.

Keywords:
steel warehouses, nested genetic algorithms, virtual machine.
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section_type

steel table ; steel grade  section_name

:alesaas 5 count of lengths 5 weight kg/m 5 profile_in_list

[15]

price_per 1 _steel section ,count ,length

[15] adaliall aibiad Jgaa & (2) Jaal

steel_ ) . count_of_ price___sp_ price___sp_
. steel_[section | weight . length length
ID| section_name |grade available_ count [per_1_steel count [per_1_steel
table | _type kg/m m , m ,
_ID lengths _section _section
1| 254x254 _UC73 | S275 | UK5 ucC 73.1 1 12 200 2632000
2| 203x203_UC46 | S275 [ UK5 ucC 46.1 1 18 250 2490000
3| 152x152_UC37 | S275 | UK5 ucC 37 2 12 200 1332000 18 100 1998000
4] 114.3X3.6_CHS | S275 [ UK5 CHS 3.09 1 12 250 112000
51 139.7x5.0_CHS | S275 [ UK5 CHS 8.38 1 18 275 453000
6| 168.3x5.0CHS | S275 | UK5 | CHS 9.83 1 12 250 354000
71 168.3x10.0 CHS | S275 | UK5 CHS 16.6 1 12 200 598000
8 |914x305_UB289| S275 | UK5 UB 289 1 18 275 | 15606000
91838x292_UB176( S275 | UK5 UB 176 1 12 250 6336000
10| 686x254 _UB152( S275 | UK5 UB 152 1 18 200 8208000
11| 457x191_UB98 | S275 | UK5 UB 98.3 1 18 275 5309000
12| 150x90_PFC24 | S275 | UK5 PFC 23.9 1 12 250 861000
13| 125x65 PFC15 | S275 | UKS5 PFC 14.8 1 18 200 800000
14 1727 14 S275 |Metsec YA 3.6 1 18 250 195000
15 202_7_15 S275 |Metsec z 4.21 1 18 200 228000
16 232.7_16 S275 |Metsec z 5.11 1 12 275 184000
17 262_7_16 S275 |Metsec z 5.57 1 18 250 301000
:section_ID alVay jaliell VA Joaa @

gl Nl e s 5 L eaie JSU Lt cSad) LAl gony
member_type sl Joaall 13a gy 5 ¢ ahaliall aibiad Joan & Skl

ID s section ID ( ¢us section ID dcsena

count_of cases g
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section_ID ANy jaliall CYW Jsaa ¢ (3) Jsaal)

member_type count_of section_ID [section_ID [section_ID [section_ID
_cases
post 3 1 2 3
roof_bracing 4 5 6 7
longitudinal_bracing 4 4 5 6 7
door 2 12 13
column 4 8 9 10 11
rafter 4 8 9 10 11
purlin 4 14 15 16 17
rail 4 14 15 16 17

t b yiall aseaill (Lulas) (aibadd cV A Jgaa o

dilaie ) Lpepenal pailiad Ao seas LAE G (Kay ) a8l Ghla e
warehouse 5 id : s2ae¥) Joaall (gsmn Cua ¢ (Apanal) adaliall ailady

. [15] value icsaa s count of cases ,variable data of design

[15] 5psiall macsill (ailadl cVN Jsan ¢ (4) Jsaal

id hw;;:e variable_data_of_design |©Untofl 1o Lae  |value
_cases

1 wal [span_length_ (m) 3 16 18 20

2 wal no._of_frames 4 8 9 10 11

3 wal |[frame_centres_ (m) 4 3.5 4 4.5 5

4 wal left_eaves_level_(m) 2 5 6

5 wbl |span_length_ (m) 2 18 20

6 wbl |no._of frames 4 8 9 10 11

7 wbl [frame_centres_ (m) 4 3.5 4 4.5 5

8 whbl left_eaves_level (m) 1 6

9 wb2  |span_length_ (m) 1 20

10 |wb2 |no._of frames 4 8 9 10 11

11 |wb2 |[frame_centres_ (m) 4 3.5 4 4.5 5

12 |wb2  Jleft_eaves_level (m) 2 5 6

13 |wcl span_length__(m) 2 18 20

14 |wcl no._of_frames 4 8 9 10 11

15 |wcl frame_centres__ (m) 4 3.5 4 4.5 5

16 |wcl left_eaves_level (m) 1 6

IS 8yia Aparanal (Lulas) pailiad 4 aas Al Gl Jsaadl Jlie EPAE
ST 5yl paaill Gailiad e (65 o e s ¢ (sl Jla sa5) lSia
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O . upper_limit 5 lower_limit  results_of design swarehouse
cwal o el areaill Sl 3paa] Ve U Jpaal)

wal @ el aecail) il agaa Joaa 1 (5) Jsaall

ID warehouse results_of_design lower |upper

_limit |_limit
1 wal total_length__(m) 30 100
2 wal total area__(m?) 480| 3000

Mie e i Yol ) BB af b Lapeal (aiload Sl 2y @
pailaall L ¢t il G Cus e 330m 5S5 Al 5 o dall CYsenl)
N Jsaa sodsanll PA (e Aalal) 3B 5 digd) (lsSall) Lpagansil
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M CADS Section Tables V232 (Build 136) ==

7= Section : Left rafter - Span 1

@E @ B ALL

Table: and Section types LIRS LB Dimensional Elasticl Stabilityl Plastic

=[5 Material 914:419 UB355 A 838x292 UB176
2 Stel 914:419 UE343

i ) 914x305 UE239
0 CebivsdSS g4 e Jp35s
+ [l Eurapean 91 4%305 UBZ24 Haot rolled
=8 Hybox355 514x305 UB201 Depth D] 349 mm
413 Indian 838292 UB226
-
ol

m

; Jumbo355 vl = "
-5 UK3 TE2u267 UBNS7 twieb thickness [t] 14 i
- ks TE2267 UB173

TE2267 UB147
TE2H267 UB134
E2EX254 UB170 :
EaEaond [R5 Fioat radius 1] 17.8 o
EBEx254 LB140 ]
£oEx754 UR125 ‘Web buckling depth [(dl 7517 i
i E10x305 UB238
H E10x305 UB179 |
e E10x305 LUB149

-0 UK_Adwance | 510,229 UB140

- US4 B10w229 LUB125

E10:229 UB113

E10:229 UB101

RIzw210UB122

33210 UB109 i

Flange thickness (T)] 18.8 mm

Sections in LIE Cancel
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POl (i shaddly o g8 (aBlsall ares
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alse pan GlSigl Faea adala (e Gara Johl AU ASH dsed) ilua 113
: Jaiial) Janal)
Lsiall Al culS 5 C o el Jendd) L pmgisn S adlsall 232 IS 1)
e gise JS g3 dend) ol die) Lpamad) h\Sigl) ol vie Agiedd) jualiall il
1% & (Jiell Jeal gdlse
0sSs Ml 5 r%=100-1% i)l e il Ayl Al o< b
. r=r%/100
Ejjp: 1 885l dh Joedl) adaall | (e Jshal Gipunall 22ell Uiy 13
ailsall (o Gl e el axal) ) dsLaYl) asilis) AU a3l Uey
Dijp: 1 dsdl dh bomd) ahaiadl ] Gaee Jshl (380
Okl ALl adlsall (g agiall Callil e (DU je) (amildll 2aall Liey
CRVjp: i gdsall dh el ghaiall j (pne
Gjnigdsall manl h Jaxall adaall ] (pme Jshal a2 KU 20all Uhe)
F0sSs Sl
Jisial) Jaxall J5¥) a8 sall
Dijn=Ern » CRViip =0
i) Janall S o 5all
if int(E;;p *r) + CRV n < Ejpp
then Dy, = Eyp —int( E; ;1 *r) = CRV, ;. CRV,; =0
else Dy, =0 , CRV,;, = Int(E;; *r) + CRV, ;1 = s
)y il ) value maaa jall dd)ll Jisaty ashy int(value) ol of cua
s AU e Al Al jualiall s o Cus (Value e jral) s
. @M Qe
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: Jisial) Janall GG g8 5l
if Inf(E5;p *r) + CRV;, < Ejjp
then D3, = E3;p, —int( E;, *r) — CRV,;, , CRV;;, =0
else D3;, =0 , CRV3;, =inl(E;, *r) + CRV,,, — Ejyp
S o s 21 adse Y L
if Int(Eq_1jn *r) + CRV 1,5 < Egsp
then D, = Eq;p —int( Eq_y;n *r) — CRVy 1, , CRVG;p =0
else Dy;p, =0 , CRVy, =int(E, ;;n *r) + CRV 1;n — Eqp
i ay) Gl e sl sl 4 in(E, yh *r) + CRVyyn s
h Gaall abiall j Jolall (=1 adgall A& Janll oleii) vie cl)lSigl)
tpdlgall meal B Jaedll adadall o pra Jshal o PU) SH S22l (685

c
Gejn = Dijn
i=1

Adadl) Ayl aladialy (LVsdl) dbsmall jealisll JiaY) ashaiil alay) :2-3
tsass Ak daaal) daslly

F A B i Apaeal) jealiell iaY) aphiill slay) dilee il

Logie Jasiall aall 512 ¢ L1 Lang cppma amall gl (ppisia clsh Ll ia
Ll 5 ¢ cost2 ¢« costl il le Lgials 4 count2 5 countl il e
e slhall 2l Sua bl Pla (e lgle Jsaall Gglladl Jlshl 23305
5 305kl e aglhaall 232l V2 58 205kl (e costladll 2l 5 VI 58 15kl
. V3

e palie 5 ¢ ppy o 1dshll ge jalic e min 1 aphadill &yl o)
2 gkl diph o WS ¢ pg base 3dshll e palic 5 ¢ Ppy baxe 25kl
5 ¢ Py e 2Jshll ge palic 5 ¢ Py axe Tdshl (e jalic lgie i
bl Ay A slY) Gy 18 5 Pyy lane 305kl e jealic
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J gkl 2=l s
a4,k Ceadadl | eanadl | e 2aal) 8 sial) 8 siall .
R | 0N | 2000 | B | kil | ad | &
Sl il @
1 P11 P1,2 P13
2 P2.1 P22 P23 L1 countl costl
3 P31 P32 P33
4 P41 P42 P43
S Ps,1 Ps,2 Ps,.3
6 Ps,1 Ps,2 Ps,3 L2 count2 | cost2
7 P71 P72 P73
A=l =1l =1l
Golhal | Gslhall | sl
1J skl 2J skl 3Jshll
V1 V2 V3

GJ;' LS bl JEall A sl J\J&:‘\JL} ool daag Al s bdal..u Gjtdh
(ASae A4S 8 e Jpaall Cargy sy scaagl) ol
Zmin= (Y1+Y2t+Ystys)*costl + (ys+ye+y7)*cost2
:Lj‘).:d\
y1+Y2 +Ys+ys<countl 1)
Ys + Ye + Y7 < count2 (2
Y1*P11 + Y2 P21+ Y3 P31+ Ya Par + Y5 Ps 1 + Ve Pea + Y7 P> V1 (3)

Y1*P12 + Yo P22 + Y3* P32 + Ya*Pa2 T Y5*Ps2 T Ve Pe2 T Y7 P72 > V2 (4)
Y1 P13 + Y2 Pos + Y3 P33 + Ya*Paz + Y5 Psz + Y6 Pes + Y7 Pz > V3 (5)
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