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Evaluation of the Functional
Performance of the Services in the
Residential Zones Using the Methods of
Multi -Criteria Decision Support

Abstract:

Some residential zones suffer in general from lack in some services
or in green lands, suffer from high population or other problems,
and sometimes there is no lack in services but there is a fault in the
distribution of services in the zone, so that lead to a poor functional
performance of these services in the zone.

After the destruction of the Syrian zones and cities because of the
war, there is a chance to repair the fault and improve the functional
performance of these services in the residential zones through
profit of completely destroyed places to repair the lack in services
when we choose the best place for each service depending on group
of criteria and using the methods of multi -criteria decision support,
which contribute in improvement of the functional quality of
services in residential zones, which achieves the comfort for people
and helps them to practice their different activities completely.

Key words: evaluation of functional performance, multi -criteria
decision support, optimal solution, planning of the cities.
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"" Assessing the factors influencing the
formation of construction waste and
waste analysis in some construction

projects in Syria™

Pro. Mohammad Shaban'
Eng. Hassan Mohammad ali®

-abstract-
Construction waste is one of the main issues facing construction

projects, as countries annually produce millions of tons of
construction waste and spend large sums of money to dispose of it
and transport it to landfills.

Therefore, countries and companies interested in the field of
construction have worked to adopt strategies to reduce the
formation of construction waste and benefit from it by reusing what
is possible or recycling it, and many studies and research have been
conducted to understand the causes and factors of the formation of
this waste, to adopt appropriate strategies according to these factors
and work to control the waste by controlling its causes.

Therefore, in this research, we studied waste in three construction
projects, two of which were fully completed and the third is under
implementation, and compared the waste in some materials and
understood the causes of waste through interviews with the
implementers and owners of the projects and found that two
projects had design errors that caused an increase in cost by 3.27%
in the first project and 4% in the second project.

! Prof. of construction Engineering & Management, Civil Eng. Faculty, AL
Baath University, Syria.

! Doctorate student of construction Engineering & Management Dept., Civil
Eng. Faculty, AL Baath University, Syria
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The questionnaire included a sample of engineers, contractors, and
academics interested in construction projects, and the factors were
divided into four sections as follows: design, materials, technology
used, implementation method, and site management. We obtained
results showing the importance of the design stage as a key factor
in reducing construction waste, as the results of the questionnaire
were that design errors are the main cause of waste and the value of
the factor was 0.796 ,In the second degree was the lack of plans for
construction waste management and resource management and the
value of the factor for each of them was 0.766, which makes it
imperative for us to develop strategies to reduce waste at the design
stage that allows us to predict the amount and type of waste, and
from here we had to rely mainly on the use of new tools to manage
construction waste, including building information modeling
techniques that allow solving design issues and coordination
between project parties and parts to reduce the impact of these
factors to reduce waste in a practical way to achieve the required
goals.

Keywords: construction waste, construction waste management,
Causes of construction waste, Evaluating construction waste.
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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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ID_of warehouse |warehouse name location
1 wal a
2 wb1 b
3 wb?2 b
4 wcl [
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section_type

tpblidl atlad Joan e
5 ID Ul saaeY) (gemy 5 hagl) ddml jdgiaddl Wl (allad geny
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 uc 73.1 1 12 200 2632000
2| 203x203_UC46 | S275 [ UK5 ucC 46.1 1 18 250 24950000
3| 152x152_UC37 | S275 | UK5 uc 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
71168.3x10.0 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 z 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

S (2) Usaadl b apasall 5 pally (pall
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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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5 ID maeeV) Jpanll s gomy 5 AY S e agaall bda (alian Caa
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
i | 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
araaill pailadl <V Jeaa 5 (3 Jsaal) section_ID aVay  jualiall
- (4 Jsaall) spssal

Sl Jlaw A jshie 5 (anadia malip sladiul g Gl 138 ¢]aY @
5« Smart Portal 3D :cu\Sigl) aensi zaliyy alainly L a8 oy e Jelyy
G el 1 Gaa daall 5 ¢ GblSiell ALY araailly (aiadic malin 8
NN )+ malindl g 31l (e e gena (e lagleal) JUaal pastidll e
bt O 13 L L) 8 ian s (36 sac) Uy (rind Aallad)
53y 20168 Ll apesi wips il 1a 3 [15] Y o Loli) Jpie i
28 ¢ el o2a amvanaly Smart Portal 3D maliy sty ¢ mloall il (0
AT ) e (e Ll &y 0l el
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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

Smart Portal 3D <)lSiel) avanal gralin adaliall Hlaal 3386 ¢ (1) J<al)

pda 8 (gl cDlaad il Gillee (e b ja€ 2ae gl da Y
el alasanly mb o Jaandl 5 JBaV) clled 23l ehal o 2 Alal
S VBA Lol asial (S Y 5 e galindll 138 581 5 « Smart Portal 3D
Pulover's Macro :&ial) aUai alasiuly atial el il gyl o laje
15] [7] dmays paseai Alsas Ziail olas s 5« Creator

rJiilal) Jarall aBlga aran ClSigh Hara adala S8 a3 ASH 3ad) ala) L3
@ CHSll apalial Ao gana iy s 5) Adhsll Bpalsall 4 Jsie da U9
POl (i shaddly o g8 (aBlsall ares

e QDS Jaea adate JS ) 5 Jgla JS3 AU I daal) Glusy o983 — 1
(173 sl lay) Jasiall Jena) olse
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dshaal) Aoyl alatinly (L35l Apaeall ualiall Jial) aphaiil) alagly asis =2
IS ) JSH anad) e Jeans JBIL 5 ¢ (gypase Ayl dagaiall SaeYL
(273 sl Tg) Janiad) Jonall gilge cren ilSigl  Jivea alaia
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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el yualiall JiaY) adaiill alagl Gglend Jbia 1(6)Jsanl)

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)

where: y; > 0 and integer , y, > 0 and integer , y; > 0 and integer, y, > 0 and
integer , ys > 0 and integer , ys > 0 and integer , y7; > 0 and integer (6)

f ) adatall (i giall Galshall (pe igiall aaall Gelat aaal (2) 5 (1) gudaydd)
L2 ¢ L1
2dshll 5 Tkl e Lgllaall dlaeY) e Juans SI(5) 5 (4) 5 (3) Lyl
. 35kl
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toa L2 gl Jshall 53 5sQ0ull amall adaall (e o 30U 20l 5Sy JUIL
(Y5 + Y6t ¥7)

Aeaiiaall dgaeall alaliall ¢ 15l apead e apladil) sla) wy Akl ey
:Virtual Machines L)y <Y :4

Smart 1) Kigl) apenai malin alatinly il e Joasll 5 CVANI ¢
Al 5580 3 BSY L caws (@82 52c) Ty (353 Cadize S5 Portal 3D
s Aalles cang JEL 5 ¢S Jsla eliad @3 4 dagsha) WSS il
gl Al o S 5 ¢ Bl e Jpandl appetl clsll uds (& Jslad) (e
gl Al 5 saaxie Mlgi aadiny Al Smart Portal 3D 1 ))Kigll avanas
JREN A Aapdl abliall ladl) 33U Jie) e Mg clediul a8 5 ( forms
oo Jeas lee ¢ Al dlee clslad DA Sie JS8 (Ll g4) 38l (1)
Smart Portal :ulSigl) e maliy (o go bae Jordi Lial (el
DSt JS sle il 31l o dua ¢ Jgnll da iy e cdgll a3 3D
Slo leie muisae Ledi o) oSay 5 ¢ dalam o oSy ((pdblia) las) 536 i)
Sl 5 ¢ AhSl araal maliy (e g Bae Jiadd die Gl a8 5L
A A el of WS ¢ gl o3 Jari Ll die maia ISy e o Leld
Ul Jadny ol of Yl e SIS 8 (S Bl (il lgle G Bac Jsds
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Virtual Machines 4zl <Y sl
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Canal) Junll ol auly Cayd 5 (VM) Virtual Machine dualysl 411 JS )
AV adied il ame) Ml Al sl cileald asea Slad
Al o b ad lehulat (S Cua Lpal ) Al Al (VM) Lpal )
CPU 2 all dallaall 3an) e aleSh Slead) o oSy o Ll Jia) dae il

6] (e 5 (I/0) zhay! [ Jaayls

% Oracle VM VirtualBox Manager o=k @

File Machine Help

@@ PP, i 5 | Elow 3 EJ i -

New Settings Discard Start Global Tools
» AR C
() Powered Off @ B @ \}

Take Delete Restore | Properties | Clone
L] vm2 N. Tak
AT (@) ronered off L sken |

@ Current State \

r. vm3
7] @ Powered Off
F. vmd

7] @ Powered Off

F. vms
{7 @ Powered Off
F. vmé -
{7) @ Powered Off Attributes Information
P. vm7 Name: Ente f
A @) Pow £
(7] © Powered o Description:

Fq vmg
(7] @ Powered Off
rq vmg

{7 @ Powered OFf

Oracle VM VirtualBox :dcalyid¥l <y alas @ (2) JSal

Oldalge oaslasl J< ¢l il Glea 8 5aae o Qi Akl Qs Callay
Ram 5813 (gsms o o G ¢ Dleall JlaeY) 3 Judaatl cuinl Slead dlle
sthreads Aalladll lagd 5 Cores (ool (o caulia 230 (gony mllas 5 8508
Oracle oy .l udi & dcaldl @) 32 Qi (o signaSll (Said Slld
VT s (ge i il Agilaall dpual Y)Y Akl aal VM VirtualBox

caal 1an 8 deladinly Lads [4] aaly SissesS 8 badwie dpual il
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The Environmental Impact of Reusing Post-
Earthquake Demolition Waste in Lattakia

* Dr. Fatma SIman

Abstract

Producing recycled aggregate from construction and demolition
waste generated by earthquakes and using it as raw material in
concrete production would be effective for urgent waste
management after disasters and to reduce the environmental impact
of concrete production by decreasing resource use. In this study, the
life cycle assessment (LCA) method was used to examine the
environmental implications of concrete produced using recycled
aggregates (RA) derived from construction and demolition waste
(CDW) of buildings demolished after the earthquake that struck
Lattakia. In addition, the environmental consequences of an equal
volume of concrete produced in the same location utilizing natural
aggregates (NA) were assessed. For the LCA of these two types of
concrete, openLCA software. LCA was conducted considering
terrestrial ecotoxicity, climate change, terrestrial acidification,
photochemical oxidant formation, marine ecotoxicity, human
toxicity, freshwater ecotoxicity, ozone depletion, particulate matter
formation, marine eutrophication, and ionizing radiation impact
factors. The results show that cement has the highest impact on the
environment by far.

Key words: Life cycle assessment, Environmental impact,
Recycled aggregates, Recycled aggregate concrete, Natural
aggregate concrete.

* Ph.D. in the department of Environmental Engineering, Faculty
of Civil Engineering, Tishreen University, Lattakia, Syria
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