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Abstract—Many refugees are forced into light camps that make them
vulnerable to physical and emotional dangers, and thus suffer a complete break
in the social, economic and material aspects of life. The emergency camps are
planned, randomly designed and intended only to provide protection from
natural elements (floods - earthquakes ...) and industrial elements (wars .) which
are usually built in large open areas made of simple tent structures, always
temporary housing ( The camp) does not include living and sleeping spaces, as
well as areas for food preparation, personal hygiene and privacy, but rather one
space.

Therefore, the research paper aims to monitor the evolution of building
technology variables for light installations at the global level, with the aim of
reaching their economic potential for application and exploitation in our society.
In order to benefit from these developments in making refugee camps quickly
and with high accuracy and environmentally friendly materials, and to identify
the efficiency of assistive technologies for the work of light installations,
especially for refugee camps, quickly and accurately, and their ability to deal
with a complex creative process.

The paper will deal with assessing the efficiency of advanced technologies
compared to the traditional shelters commonly used in refugee camps, by
developing technologies to create a (camp) model that helps in studying the cost,
technical specifications, life span and delivery time for an advanced shelter.
After comparison, it was found that the advanced shelter achieved lower
construction cost, higher durability, and could be implemented in less time than
traditional shelters.
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France 407 915

Cameroon 406 259

United States of America 341 715

China 303 279

South Sudzn 298 209

Iraq 272 986

Yemen 268 502

Egypt 258 391

Sweden 253 787

United Rep. of Tanzania 242171
Italy 207 602
India 195103
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. https://www.statista.com/statistics/263423/major-refugee-
hosting-countries-worldwide/ (date5/9/2020 7:28pm)
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Mohanad Akeila, Kelvin Kuok King Kuok, N.H. Matthew
Wong"Evaluating The Visibility of Building Syrian Refugee Shelters by 3D
Printing Technology in Jordan"International Journal of Engineering &

Technology-2019
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March 2002- UNIVERSITY OFCAMBRIDGE- shelterproject.org

Cuia M s yie i) mikardpalis Cilagiial Sdia o /Y- 12V

e Gk a5 ()dbdle 5 e prie Sl i W ade i ()Y JSa
Olflabhis e mddll o i 5 (7)B2gae
:dadll
https://jusoorsyria.com/ar/iie-scholarship-in-zaatari/ date3/9/2020 4:53pm

GV a5 e I ilaasal Lblas ) o /12 0-Y
A sl
AEAR ﬁqg;gjy¢@¥ AAREAE

SLIN e i) A 5o I i ladie g | il

Clasia Gl s ALK a4 Lol da ol Lpany ¢ duzldl) LAy
o

FU PO R} Y

Slaally uldally il i

L _lera

g)ﬁ:)ﬂ Glada o) AJSE
;)A...a.dl
https://jusoorsyria.com/ar/iie-scholarship-in-

( date3/9/2020 4:53pm)zaatari/
i) she 48l dean AV ALE e Sl alld U
Sl

MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 45, ISSUE 4, DECEMBER 2020

rbadiall ddlid pilai Jlas VI
(O M\) O aaiall Leaty Q_'J\ Cladall Lgiad de gita CpiaSU) Clada
8y glaiall lasdiall g el pall Leasdy Al dpaim sdall landia g Lgld

gy gl B ) agiiiali (Sar g aanadial leasy

g paiall S5 (o Ui aTaliil) lassall /1Y

U Osbal 13 il Jahs Ll cilaliiny) Jans cpiad a0 50 Y
E1ST G oS Gl G —agd s Tl (e () sirinn Jaen Sla sl
g ra de il ol Sl sl ae slie e A0 S sy Dy Rl
4 pral Hlaal) s anel )y ¢ eiad) ol 13] cladall () Jgaa sl
Cildza ua.’u u)AAAlug KN} M Ec\_ﬁaw a:\:;\.\.;a B;L'A! AA\}.!Y d‘,..a}n

) (el el s 53 (5 )) shall lias Leia (5 skl

oria ) et e dm ) /1-)2Y
s 5o slas LSSl slo I i 2ol

e 2ol Laac apan anda JS 8 dlege dala H QYT A aladiinl &4y
(7 Sl Rl o S i) s

53,90 ol Ares LAY Aala ) pude prain e £ JSAN
'
https://earthbound.report/2017/08/18/building-of-the-week-the-plastic-
bottle-house/ (date4/11/2020 10:05pm)

" Container "siwd! il gla p/as5u) o
Sl YA e o) (S JSLie da i) i sla aladin) S
Al dalay)

Ay sl 3531 o AL LS 58 8 (Dl e e g0 © S
. JMA\
https://www.nytimes.com/2014/02/16/magazine/how-to-build-a-perfect-

refugee-camp.html? r=3 (date5/11/2020 10:17am)



https://earthbound.report/2017/08/18/building-of-the-week-the-plastic-bottle-house/
https://earthbound.report/2017/08/18/building-of-the-week-the-plastic-bottle-house/
https://www.nytimes.com/2014/02/16/magazine/how-to-build-a-perfect-refugee-camp.html?_r=3
https://www.nytimes.com/2014/02/16/magazine/how-to-build-a-perfect-refugee-camp.html?_r=3
https://jusoorsyria.com/ar/iie-scholarship-in-zaatari/
https://jusoorsyria.com/ar/iie-scholarship-in-zaatari/

ASMAA AHMED ABD EL-HAY EL-TAWEEL AND METHAT A. SAMRA

i ol e LS Ly o 5 dadn sdal] Cilapial i Jlia /) Y-V

o siall (a-laly arda a5 () VY JSall
pidll S84 mn 5i(7)

N ‘)w‘
https://www.washingtonpost.com/world/africa/kenya-is-threatening-to-
close-the-worlds-largest-refugee-camp/2015/04/27/ab296316-e9cd-11e4-
8581-633c536add4b_story.html/ (date 4/9/2020 3:24pm)

Bagan e (b a5 ()

Kenya- Dadaab District
Ifo 2 Refugee Camp Overview
As of June 2013

P
UNHCR SR
Ifo Il west

[ i 1 JNEERE EAR

o Il east

moeal

Nt g ot Bt ers

A ghall Auans e U8 (e ol il i Lifise gruza ) Y U
j)w\
https://data2.unhcr.org/en/documents/details/31898 (date05/11/2020

12:19pm)

A: 113

:\A:\';.“ dAJA %) E;L'a}{\
Lol b (e Belin) a5 4
;J.\.AAI
Zaatari: The Instant City - An Affordable
Housing Institute Publication 2014
Jandly 3581 00 8l 4 iy s dlland ZUingY  Alleall 22e
ERC PO Al
sl s shadll s Fllaslie e A sl
J— g2l
il
el 0/ Nsmpage 5 all
(=) syl
dbbis ye b e JSda
dagite a3l
L) e

PN G Y [

) il pall L o U35 o5 A sial] i /- Y

Jsas Jlaas oiadll Llaa o Alsie duuie (A dpdasiall
sl 3155 paad lld g a3 Jlaa) (ge %8+ sa Gl s agal) Clae Ll
S (sasll e ans cSW e 5 be dalas Al cladiall sda Cua -3l
Sl Sall U8 (e Gl diaadia il i e 5 shaa s duie 2l 5o 8 Llsnall
ALalS Glaad ol 898 Cus cadgall 1o B Cpaga gall G Baiada
A u\ﬁ ‘37‘3-‘4” iél.‘:‘)ﬂ‘g H&:ﬂ\j 1&&‘:‘}“ &‘)‘,3‘5 wl.yd\ Q\J\.\A! (raaali
O Cun el Japhads die Lega 15al uiad 28 S0 Aalisall 5 aiiall
Lol YL AlaY) 5 il sl 3aly § ) (25 8 a3

cle Wy s | T
Al Bl Lo 0 2310 o5
Jsana zloadl Ca)a k) o PP AN
USB i \_@L‘,‘\ Sy hadig Cilaall
'\ A paliy Lgad

Jatd Ll T,
e il T
dala 1l i
z sl | i
O—Sas o e | !
T i | ‘. ;_‘\s..:llj Ql)a‘%l U)S:ﬁ
“ by ar qu)\oA
T g | Asludl ol (sl
— ‘9 il 10 cae 0 lansy
Y /. QL PRSBSNICP P
O=degivas F Zislls Lsldl oslaall
s i A ¢ slaall
e oLy
Al

G ghall adie i sSa praia gy ) ¢ S
dadll
https://bettershelter.org/ (date 18/9/2020 4:23pm)



https://data2.unhcr.org/en/documents/details/31898

A: 114

et gike e g A siall ciladaneall 5 4 jenl) il sally alaiaYl i
Al cpia S Ll oda (pe Balituy) LSy Galall gl il ) g datll
L e ¥ Al Al Slasanail) 5 A8all 5 Allead) Juls 5 2dul) de yul

ol e
Telicall el

Jo—ie sl L3 sy
LA e gl ke 1536 Lalxina

ol 2Ly N 50 dady glac)

80y (Sae i Alalade 48y ylay lapie £L3) JER 'L

el Yiowe 42y 5l Leldia) Geia Ul clalis) m Al gd ik gl
Lnaa Ll i il poaady [

&

Sl o 5] 5
saley AL o) g
alass 3
3¢ el
Ll e Lgran
gy dladl
4N A_c )
)

el ayay
FENR X
EPSTATIN

Dshiall adall O jras s (14) JSal
:uadl
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-

sustainable-habitat/(date 10/9/2020 8:20pm) Aisldl Cay yuaiy

MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 45, ISSUE 4, DECEMBER 2020

LisSs cpia U ol Olapsial Ll 4] jo /Y- Y-V

Lis Ol
ool e ia iy e sal Qg i al Yoo oo g S e

AY Yo Guiadll

Pl e LSS e 5 ke 58 ol S uda Sy
48 Hlatal) Adle peall Cladll delea Lgiaadind Al &) SV SLERY)

OOl Adsda Lailae 43V 58 il

3 gall

ORI
dpn il Clarie gy
;_)A..a.n.“
[https://bettershelter.org
(date 18/9/2020 4:23pm)
EJLE-“J“E}}MEJLGJJL;}M‘JJSSM“ 'USA:.‘-J-‘G Aﬂﬂu:\lﬂj .
drsend S il gl
pdad)
Ay ey 350 cally Bl ssnl | 5oyl [
Sl 5 il Jale £ e
S Ulaal)
0 AilaiuY daaas; w VY0 aldldals
") ya s daledl
PN
Ofise b sl lale Ll
shall szl s slas dal g2l
4sall
)
("% ytnall Ailpuall a il yins ¥ ""d
=l Y
aliia
(e o) ot lalaned) Bt o SR
EENPXERY
pdal)
o clel g Lblee
5 A gia 2

-ropanasial (JF e la3udiT a7 5 ) phidl Clasell /1Y
(o A5l o glind) St Allall elail apen (8 G DU il 31 O 52
13Tl giaally aiad La Llle cpia™U1 oY e CsSas i ol lale A 45 641


https://bettershelter.org/
https://bettershelter.org/

(33)

SEAR daludl

sl B ALl oy el 2 Y Al
Al clalidl Jasd Jle o6 Al
J—al gl

iyl

PEWR TS S W—

el iy

(@u&m;;‘wﬂm)gﬁ)h sl s
ia it | il

shaiall wikally s siall a5 il wikall s 5 plhe Jila /Y

Anorca iy sl 5 sin

&) raa

L) e

Jghiall adall 4 giall aia S axdal)
Caid) ok
:tc‘,am O‘JA;.“}
Gl B, e
oys e dlpa | el 0BTy gl
. i) e Aleall R
;\g.al.\\ O.A J\.L:\‘J\
Al dudlae 43V @
o8l
. J o | dSE Sa -dlE
Sy e iﬁ (e By il
q L | Amesd wdle) almg | .
| deshaiedll | Gy s | Y OB 2 e
A0 el Ay | % SN2k e :
R s | O s Pl e ls
m’ i A . o s bl o 5
< *““,T Sl palal i 1
= Y i
domnb el Gadl) Jada
3 e Y “ @ afls - &= o 4.
:&_35\_3“: E;L'AJ A_Jr_Lu.a acha} i }i a;l..aiy\
O el aladiu)
Aada byl
;‘;‘:‘ Qa: ﬁ o gl A il | ol alasind oy o alasiu)
T i )n-_\t;_m el Al A | Laigsal
Ly o alaa
C_ﬂ;k.nm) EJQJSA C_IIA.LMA) '5‘)5)3.4 ZLLAA‘):IQ Slabie
(e
i, g . . e)
ks ;fz 8 A sia e u‘mﬁ
P L I PO
Jad b cliga | & |
G fgadll b | e el Lol | e oSa
- . " [SEILN ‘
Aol | LS e J8 C)-‘i) . “'}L il
o . po el o gy
5N CilaaY Allaxl zhisy
o cplde 5 Al dalet | o8l gt Ji | Aleadloxe
clde ¢ Janlly 3 ) ?
Ll dalee a3 A
g e W
0 AdliainY dasas ¢ .
o o gyl e
g | A oelaal | 08
Rey el Bk | i e | ¢ > daludl)
,a)uy\ A\)ﬂ\ pasaa

ASMAA AHMED ABD EL-HAY EL-TAWEEL AND METHAT A. SAMRA

A: 115

dleg¥) S g pabre hiicss ausiiars ) shie ClLdh Cilessial i e /1-FY

e Al eain 55 ()68 shatall L o3die 5 daanan Clarda g si ()10 JS21
gl g il el o (el
:J.‘MAA”
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-

printed-sustainable-habitat/ (date5/9/2020 4:38pm)

U_/LAJL a8 ) phio Cilasial Lulilsi du) /Y- 1LY

Wally (i35 ) shaie Clariie Qa5 (3) s

Ly
Lty c\a.ﬁbm;@@‘ijcj#q\.k 99,099 ¢l oY Fliss
oY 499 jadii e

Gl i 5 Aliiee 40U Yol B8 Sl 3 pall aay
oo g Adlad g 4GSl Aiaddta g Aaldiia (3l SR (10 capeall
Al o gl s o sl S IS ez 3e

Pl 3 G & g s (16) S
:dadl
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-
printed-sustainable-
habitat?ad_source=search&ad_medium=search_result_all (date

10/9/2020 8:20pm)
sale) s Jatll A LE 50l ¢ aa (plapladin) Sl
il il
4SSy Yy —aliisale) (S -JiE cLalld s
S il
Laclin dumub 3ol 3ol
Onlele 5 Baxeiall el 4500 dagla aladind Alleadl 22e
I
X
B
> T

L) 2500 Aaglall a0 (17) Sl
1 odadl
https://www.archdaily.com/927147/mca-and-wasp-
design-tecla-a-3d-printed-sustainable-
habitat?ad_source=search&ad_medium=search_result
all (date 10/9/2020 8:20pm)

L N et

N e R

Olsal)

Crmiadll)

-

(L S UV
?:IA.AS‘

L laza


https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all

AY
/
’

a5 Al

KON
o slia il
Aysh il o

/
|
i
i
!
! e dlaall-
i
i
1
i
i
1
i
\

N ————

4
\,

............

4 / \
I ! ER )
1
i i i
et ew 1
i i 1 ceddal
R N H
e ! i Ol !
= : H axa- :
£ ! ! cilal) I
s ! ! ol i
e P
Alxa 3 5o N VAN .
[P
alasin)-
Cila Sl
Taatlf )
e ¥ . .
(=g

Ll i aga s (e pin S Clasie i julae i 5(18) JSall
: uadl
Rania AR. Developing User-Informed Specifications for Refugee Shelters in Hot-Dry
Climates: A study of the Al Za’atari Shelter in Jordan. University of Salford; 2017.
ald) oy oy

Ol Clapial 5 ghaial) sl Laglgis | IX

L (e dal 5 Ao gana 5 shaiall elid) s ) 9S85 llaian Jady
Al caranaill o) gl Lin o1 5385 6 ) s bl anal Jands ) A5pa))
eseadll 5 Al dalall el

lagdad Y ) s A e e il cpaiall M5 AN A Y
LS 8 ot s ) (ool Laa colal) g delinall J i 8 40 )l sl
enlyill oda i Lgiilbua 5 Wi 5 Lgaanal 5 Ol jlall 5 il Al apancal
¢ (BIM) sLadl cila slae da3ai ((3Dp) Sbasl) 450 de Lkl el iy
Al el A8 adal gill e Lall Al 5y dall o5 yial Ll avaail]
e Aadiia £y 3l 5 «(RObOtS) il 8 V) Y] A SAl) L g3l
a0 0¥ 1505 ) 5 e laia¥) oy b il o) ) 8 LeleSl delial)
el ) ol i) g 7T Jiad o)

Cloud &

real time

collaboration
Prefabrication &
modular construction

Advanced
building a

materials

3| Bigdata & - Building
peedictive = Information ESd
1100 analytics rviabei S~

elall 3 i@ Y+ Juadl e g ) A0S
;JA.AAX\
World Economic Forum, Boston Consulting Group 2019

MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 45, ISSUE 4, DECEMBER 2020

sl A ey
Al Glasg | Ofise b sl lale
Barsimead | b Lgiys du o ot am Y faul
s Albdial | Ly aaS VTY = Sl :
A el | (aaSVE) YA
)
gt o ;i“ shally Lol aglia | ZLON aglia e J.«\;M
A osadlll 5 yhall 5 A -
Syl doall s L5l 3
Gslall @il el [ |2
PSRN D P ORCH UL Y s> ,{:7’: _‘J:j‘
Lol Al 5= e

Dshiall aadall g A siall apda g sl mpdall ) Jlie Jilad maa ) Jsaall

Oadl) Claiia ol yulaa VI
¥ Dl 1A

Groal) (e laal) b (i) clasiial Al Jal sall aal (e a5
skl HUaeY) (pe dbead) Liadd 5 Lellaiil &l g

aaail Lig g - VoA
] LaS csas ) ?;\A..\AS:I;JLG! s ‘5_\5 Jeliy Hlazall J2a asaa3 A
las gl cA.AAJ‘ asl 5l sas 5l ‘“5.\.\51\4&“ aaaddll e 3l sled ye

e laia Y Glad) 7N

il A poad

Y 5 D) A

_3_“\.;)15.“da\ﬂ\&.ﬁ\y&h)\)ﬁlm\}’éh}“:\_imo.cEJ\_.\G‘;%
A oLy o) e aaa) A (e Lgadle e uanlls A lioall s Loeglal
Dl sall o3 Jan 5 Jeiiol ALE e didia s

Al o A

G sl A sha ol 580 Al Guadll (e ol sms Al adl Aal N st cang
eiall Al 4, el DUa

S il g Slall 5 - T-A

LeSa Sy Baawiall Cilalads ‘?H-‘elﬁf*“:' l/clan o) o) 95 o camy
ST Jla el Adlid (3 Lea i

@&L‘M@J\}Aebﬂu‘\ }i Ly o3 dlra ¢l ) 50 ‘:\Aaﬁu‘\ OSan
i) 3oLy Fansatl) Sl A8 (R L 5 S (plallS



ASMAA AHMED ABD EL-HAY EL-TAWEEL AND METHAT A. SAMRA

flede Caall alad ) dalay A se 3130 Slead) 2
Azaidig Al AEO0 danlhs L) ) dalay oas I
glias Dssiedll i) ok 8 Jens) dall)
bl A dagldall L Qi) s o ad ) )
Sl 2l A8 Aelball Jaa | odY) aal) )

Gbaadll/a

JSZRR-ETEEN d\s.m‘ %) CJ\ T dedaiall cugn J\JA
o G GV e (s8I aliail) Al Al
JSL)@JU‘(;\le@ﬁab.ﬁ@jhu&“j@}&
Ol e sl puadll sl alge 5 Shall dypdall
0S8 o Ll (S s suiall il Y15 0y 3uall s

(H)A.AJSEAS\ ;L\.\M J\_,A uA ‘c,‘);

" 8 5 il it p12AS U 33435 a3 gu

l

" i |

i
Lol i
i L

Laskial oLill o) 3o Cagias ey ¥ YJSA)
Hald): jnadl

Ly (58 Ay Clsal) Glsl S o Levie
u_ué\);.“ T Jbu\” @)J ds.u Lé dS..Iﬁ uaa_\l\
09l 22 8 " paba I auly Cag el
‘_“Jc L_\SL“ bJL!J‘s.“ L;J‘ c;‘)uj\ J}M\M\JWU‘J
sdilly gadally siall Jie La ko Cus gl
e 3aY) il giay ¢ ) Gl ) Lay kil
Jeliiiall A8dal) (g JMA (e B il sl 3D
Ao pull Gy 8 33 50n0 e ClLilSa) iy Laa cal gall
gl

4l Alleal) diad Cany oliy 3 5aS O ) 3aal) pading
G5y Sar Al LA GLIYY e oAl 2
poeie o Leaadind JBA e Adleall Al
o) pmall A jlanall diniglly dalyivall L gl giSil
&l oY) el cfialdl e wall &y
ey V05AN L) ABU Ll gl
~phdinsa s Jlad - o€ 2 presl) 8 A5 5 40 jra
(28l B 8 aladtuY) Je g oLl A8SS 0 SaY) 2al)
all Al Clall e e f adll g8 asal o) pall
cuan) Jie GoAY sl ale e e
Sle oba gl gloAl JSE Y ¢ Gl
OV il

clialy el ahba Al S e Gild sa
o glia 5 Aaily 5 Aiie Al A Al JiSl aha i 2ic
A Aalal 50 Gl Al bl ey 5o ysl) 5 elall
el yany Sl Al il aiayy (Dbl Gl
Oe Al By S g ol A5 lsiu Vege w3y
O 4 ae ey Al Aile A0 A5 lae S
psia bua A Gailiad 4l - Glaladinl) adata g
Ol adas aal e 280000 Ak 2 g5 ¢ -elall
solall ey ga Alasal) el o sS of anay
Al sl & Jlu Al Gilaall - (3 all A glas
) 3 yin3 o5 lelae (A lal jull

Ladie/f

S y Jf
sl !
aley¥1 6

el - Ll
ol sl

Rk
ladll
sl S

Advanced Building Materials <etialf £ Liu) 5/ g0

Ledaad il il glea ST bl jo Jazd A glaa
Blan 350 A & 5 pially S JLiall JS oy Jslie 8
daaldil) JS all (o) zigei Jao sgd (il
Lealing 1 4SlSsa g 568l 5 2ALEY1 5 Ay jlanal
O a Ay

aclod LS cadl gl 8 amdﬁ&})umﬂhma\qlss
Gsing e e Lpandy JSLI e el e
G oall adlisal) @l jeadlly Glaasdll e
U Jsmasll gl slhe) aa LBDAT i Ledbl 58
© s

oLl il sheo dindaid Aalall 5 Sl graia sy ¥+ JS2
1 oad)
http://www.buildersdepot.biz/en/training/training/
(date6/9/2020 9.00pm)

e J8 Sy ol gl 38All paal) -M\ o sedall
Oy @l gl Aidas il glas asmy -Delisyl cld)
-o)b‘}“ 4.‘ 4..\\..\.;4 d.«‘—} u_\.mj\ b)b\ ‘_"ﬁ L@.A‘J;.u.u\
wd;yw?waﬂ\u\)b\uudm\)ﬂ\d&ud;
O, Sl sl 5 ALl 5 (5 lana

:\A\A Sllia d‘)i Y“LLIMJJM L;JJ}A éc Alaie Y
Osaty glaii Y er\X\ Yl & nga.d\ Jaxll
<>dm\}8\}5\(,ﬁﬂjtﬂmx\

A 117

‘u.m;.// <_;Luu,q.//

2l 8 Lt o3 01 Anl) L (e e same Cunill (i yay

Lt Lgaladin %y )5 cdaliaall Libaladinly dadal) claadl e il
) O (adhe ppeat 5 SISy skl ey

Laaie/f

Gbasilys

il S Ailad)) delhll auly Uall Lol iy
<* Additive Manufacturing -AM 8Ly
Oe A palic L) e 5,08 4,55 Zlu) 4
A A0 Al ) alies o5 o Cila

A Al Caa aal g ol AE0E deldal) b aladl faal)
(Relall) Baldl e e ) DA (e delidall dlee
O Ll 08 JeiSy i planl) Lowans (358

g RS-
jalt=a _‘_h
o E_,+é — = Ay &

m'

il

s alze

Sl e 5

A4 o 253
J"‘% = tS*h.'.JET‘\..,.

—

a1 A5 Ao Lally el 5 o) o Lill Aalall 5 Sall a5y ¥V JSEY)
JJ‘AA“

https://medium.com/@Nik_chen/what-is-construction-3d-

rinting-perspectives-and-challanges-5b57170c2a29-

(date29/1/2018 9.00pm)
b el Al gaa/alaieal Sl JJi Cadlss
(H).&J“ BL -e—‘“‘-‘l“ il 455 5a = ')O“i é}“”

Aadia/f

3 Sdll/co
Al

(BIM) Building Information Modeling sU) cilaglea dadai

>

Lokl ik

FENES

3d Printing&additive manufacturingst=¥


http://www.buildersdepot.biz/en/training/training/

A: 118
AVl e ST asl ) @ S ST o As

MMl ye sl 5o ssaal ol sall
Ol Ly il i 'ﬂ\}d#\@d&d\-&n.‘umu
8aa gl aaa apaad (Al Sl ALE Cilana AREG

Sl
) el aals Cunn

aannall BY §f Lgaial jaias) a5 3l i) o3 (e Baliiusy) Ui
deldall alaaiuly dgall b Ll ( BIM) sliall <o sha Al 40685 aladinly
| Lol g dlna o) o ol La o alaa 3 sa aladind o aiiaall 8 2lagY) 45N
5 50 50 B s e 5 @
M\@b&\h}ﬁ)ﬂ&éﬂ\

() Ladal X
o)j.Lu.AX\ u\.uhl\ Uy ‘:\J;.u.n\ 3238 JL@J::\ L.;\ 3.\3;.\” ﬁ)}” u&gﬁ

Al la s gl A angial) 2Ll o) 5w @\.\Ji Ll alanY) AW A Ll
M‘w‘@buﬁa‘uﬂéﬂ‘u@e@@@aaﬁﬂwuﬁﬁﬂ\
(Y Jush o e ded Slaal Cu y dAuulal) ciladall e sl 24lS
AL A5 )l ] 38 S HE oLV Fland) (3o LS
el #1530 0 e Jilat ONA (e i SU Cilapiia oLy 85 ) shaital)
Aalia i

¢ Clasiall o S ari/)- )+

MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 45, ISSUE 4, DECEMBER 2020

Ao se apinal 45 AlaY) 3300 Ae Lkl lic) (Ko
slail maan 8 Al ALY 5 AalinY) )
Jie 5 shaiall clasl) aladiily 45 jee (e Al
Jie 2 ga gl s Bale) LiSay alag) 45006 delybal)
Aaldiie cliia sl oLl cililary 5,4l CIA‘)M

() s ¢ 5

shiall asdal) | A gial) aria SR adial)
Aallee o se alaain)
dra dge aladil ¢ . B
Tda 3 ga la g o [SYRN-O\ R ¥ PO Al 3 sa aladind oy
Ladly (348 PNl e
e el O | seanayl oad 08 P
clalaiiny) Lis il BT
Y -
Lapla Bl [N PN VR PP
deliay Hdeliatla) A 5eill laé 4y
.I Il =
Go el lasi e . 1
5 phaidl) Bas) 5 465 a2t anll A8 50 20 Jasil
m l o
Glabis)  3igde | clalie) 3 sk illis ye
Q\Ahum} ;\_).\.'a'a (.Lh ¢‘J.-.'a$
il Sl
.I =
Gk ihs M
danan S (dah o) pmd cle) i
. =
| 4ainia adlac R .
S E= @ g
&l &Esall e Bamys U
@l\.aﬂ‘
aY QSSJ 2 )8 5a . - -
3l Aty B nt AetliE fpe -
.I Ulaal) 22c .;1
— wﬂ‘?bﬁ: Al Jass gia 8
L}
> .l Aaloaldl

------ S P s I g/
lrmﬁ“m“w“ dles
& F La_y g7
’ ' plasinl
iy Calyidy
5 /G
xia ) lal ) g eaa g Y VU
2 )l
inhabitat This brilliant project turns plastic waste into 3D-
printed benches for Amsterdam (date10/9/2020 7.52pm)
Liie  Jaal icl s syl bl e\.\';'uj OSan
Ll Jie Lads 350 " Gaja"die sLi) aldice
Glle s Al el ) sdadl lly alall
Al ELOA] sl e 1Ay
SH10)
Lo/2iiue
‘é)t)gt@,.‘:nJﬂlwi,@mﬂlmiéqéﬁ Yiljs.:dll
:dadl
https://www.3dwasp.com/stampante-3d-per-case-crane-wasp/
(date16/3/2020 3.00pm)
ab L;\I\ i) i) (gaa) Gusall il yiiad
iy (D bl el s i elal g1l \.q.uasa
ana_mu“ \lju\a“u,q«a.: ‘A\\UAIA.\\G\IMS\ Lenie/l
O 2a el b ,al oLi) 5k e Guse
aial) e Gilas g5 21 M oL A 3okl Sl
ol Caadl aniing Jald mlhias 4 Maiadl
(9 il g 50 (e Tamy cpiomall L oy Ll e g 58
& Sl
Y W ) - Laolel/
gl ddyle u\h}l‘q ;L\gﬂ A.AL\.“ 3_Sall c..a_,g \'Ddiun
jJLAA]\
https://www.saint-gobain.com/en/prefab-revival-
construction (date10/9/2020 8:03pm)
UA/ Yo }usjl\ua/ O wuﬂucw)ﬂﬁ
| i U gaal) L) Cadlss
ol e ST 5l (a6 e

@M&A\M\@M\ Caid u\)u\ﬂbaa};“}
TOU 70 L e sy il Ll (e JIS L

Pre-fabrication&modular construction_igailf diile cifis gty ¢ Lidl/



(1]

[2]

(3]

[4]
(5]

(6]

[7]
(8]

[9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ASMAA AHMED ABD EL-HAY EL-TAWEEL AND METHAT A. SAMRA

el

Alshawawreh L, Smith RS, Wood JB. Assessing the sheltering
response in the Middle East: Studying Syrian camps in
Jordan.IntJ.Humanit.SocSci Auvailablefrom:
https://waset.org/publications/10007596/assessing-the-sheltering-
response-in-the-middle-east-studying-syrian-camps-in-jordan.
16/9/2020 10:49pm)

SyndiGate.info. Halabat: the first ever images from the new Syrian
refugee camp in Jordan | Al Bawaba Available from:
https://www.albawaba.com/editorchoice/new-zaatari-refugee-camp-
466705 (date23/4/2018 4:05pm)

Mohanad Akeila, Kelvin Kuok King Kuok, N.H. Matthew
Wong"Evaluating The Visibility of Building Syrian Refugee Shelters
by 3D Printing Technology in Jordan"2019-International Journal of
Engineering & Technology.
https://www.unhcr.org/ar/4be7cc27207.html (date 16/9/2020 10:51pm)

(date

http://www.buildersdepot.biz/en/training/training/  (date  6/9/2020
9.00pm)
Yusuf arayici —s.coates-lauri  j.koskela-mike kagioglou"BIM

implementation for architectural practice"2011-ResearchGate.
www.autodesk.com/top 10 benfits of BIM. (date 18/8/2020 9:05pm).
Olga Gamayunova-Nikolai Vatin"BIM-Technology in Architectural
Design"2014-researchgate.

http://ar3dprinter.com/3dprinting/ (date 23/11/2019 9:45pm)
https://www.whatsnextcw.com/5-ways-3d-printing-transforming-
construction/-Technology & Innovation - (date 12/02/2018 5:45pm)
Mehmet Sakin, Yusuf Caner Kiroglu"3D Printing of Buildings:
Construction of the Sustainable Houses of the Future by BIM"-2017 -
ScienceDirect.
https://medium.com/@Nik_chen/what-is-construction-3d-printing-
perspectives-and-challanges-5b57170c2a29 (date 29/01/2018 9:48pm)
https://www.robotshop.com/community/blog/show/how-robots-are-
revolutionizing-the-construction-of-houses-and-buildings (date
6/12/2018 9:48pm)

Robotics Online How Construction Robots Are Disrupting The
Industry By Robotics Available from:
https://www.robotics.org/blog-article.cfm/How-Construction-Robots-
are-Disrupting-the-Industry/90 (date 16/9/2020 11:08pm)
https://www.bigrentz.com/blog/autonomous-construction-vehicles
(date 29/12/2019 10:00pm)

Twenty-Two Architectural Magazian- Architecture and Technology
2016.

Nestor Washington Solis Pinargote, Anton Smirnov ,Nikita
Peretyagin,Anton Seleznev and Pavel Peretyagin Direct Ink Writing
Technology (3D  Printing) of  Graphene-Based  Ceramic
Nanocomposites: A Review'"2020- nanomaterials Mdpi. Available
from: https://www.mdpi.com/2079-4991/10/7/1300/htm (date
16/09/2020 11:18pm)

Zafuan Husri,Mohd Sabrizaa,Suzana Said,Razali Kamisan,Nordin
Misnat,Rahim Ismail,Mohd Tarmizi-"Bamboo Modular System (BMS)
for New Eco Architeture" Conference Paper ¢ January 2014-
ResearchGate
https://theconstructor.org/building/bamboo-as-a-building-material-
uses-advantages/14838/ date 31/1/2020.

Qasim M. Shakir"concrete cloth" July 2019-University Of Kufa-
researchgate.
https://theconstructor.org/concrete/concrete-cloth-properties-
applications-process/17070/ (date 20/1/2020 1:30pm)

Jukka Pakkanen, Diego Manfredi, Paolo Minetola, and Luca luliano”
About the Use of Recycled or Biodegradable Filamentsfor
Sustainability of 3D PrintingState of the Art and Research
Opportunities” 2017- researchgate.

LU Aye,T.Ngo,R.H.Crawford,R.Gammamplia,P.Mendis." Life cycle
greenhouse gas emissions and energy analysis of prefabricated
reusable building modules"2012 Energy and Buildings.

Tharaka Gunawardena, Priyan Mendis, Tuan Duc Ngo" Performance
of multi-storey prefabricated modular buildings with infill concrete
walls subjected to earthquake loads" research paper published on
September 2017- researchgate.

Tharaka Gunawardena, Priyan Mendis
Sustainable Prefabricated Modular
researchgate.

,Tuan Duc Ngo
Buildings"December

,Lu Aye "
2014-

A: 119
Ze Lkl aasinl (Ko
(_LQDJ t'uad\ ‘f
M\@ua\ae i JSU (i e 2 Y
sl b Aelbll a1
| bl
U aia i liee
owdlly ZL e B ol e Ala i
Gl d3ll ol 5all
Ll |
s Aaily Dlpal #lisy Jas JJ88 ol

sl piall g A shall o g (o208 il (o S i e st Y 528

Cluaglll X1

il ple JS80 5 leall e s yilis i) Ln o155 g g g O

2 Al I Y Al s shiall Gle s sall e pala JSG (5 jlexal)
st il g adinin sae gl s by daai e gl ) daal
Ll (& clal pall (iS5 8ah 55 B palae L sl SIS L) oLyl

Ll
A Al 3 shidl gl aladia) e AEK6 Sl 3 dae B e
La S5
Used Lgdriaiy bys sleall ol aladiuly adinall o5 @
Lealasiinl
dae 8 Lealaiinf s el Lia o) iS5 afioal (g2 shail) (e saliiny) @
) S )5 Al ALIS  Aalof 5 gy Aiid ki
e GOl a5 jlerall andaill $paalSY) Akl yohais s e
—ell) o slee el L (b Aaruaall ) shital gl ulls el
el dale Glas g -alag¥1 SN A Lall
Jie il mmy oy o sl lanal g dae Sall Cilgall daal @
e e g ol 3G de Ll
Crfialal) das b
(Y o yshall ¢ Lasffp 46l gall Crald
Ganlls Se ) 8 -
Lebdady bl aas -
Angiall Jae -
Sl Baii g apanal -
sl -

OaSaall 8 e a8l Aaal el -

(Y] Jaxs 5 e Cinne/s Cil pal] Al Cun

Al SE ek -

Al Gy -

dadidelua -

sl -
L benall Auxighl aud Gty -kl deal/aad ) SEN As
d;\fﬂn@auj\gc_@jopwuﬁu-sjjm;dlliu@
Cfialll 3l dnpn B g 4 s o Lyl 5



https://waset.org/publications/10007596/assessing-the-sheltering-response-in-the-middle-east-studying-syrian-camps-in-jordan
https://waset.org/publications/10007596/assessing-the-sheltering-response-in-the-middle-east-studying-syrian-camps-in-jordan
https://www.albawaba.com/editorchoice/new-zaatari-refugee-camp-466705%20%20(date23/4/2018
https://www.albawaba.com/editorchoice/new-zaatari-refugee-camp-466705%20%20(date23/4/2018
https://www.unhcr.org/ar/4be7cc27207.html
http://www.buildersdepot.biz/en/training/training/
https://www.bigrentz.com/blog/autonomous-construction-vehicles%20(date%2029/12/2019
https://www.bigrentz.com/blog/autonomous-construction-vehicles%20(date%2029/12/2019
https://www.mdpi.com/2079-4991/10/7/1300/htm

A: 120

Title in Arabic:
Ciadl) clagia o 5 shitall gLl L gl giss il

Abstract in Arabic:

Lo e aglaad g cagd (s sbaS Adddl) cilagiall L) Ciadll (e S Sl
delaia¥) qilgall (b Jals gl o Ggilay Jullyy dydble § A shlial
(@ JSy dasang dbhbia gl ghll cilada o) Slall dalally dpalaidyl
saliadly (.Y N-cilidanill) dgnpdal) palial) (e dlaat) b ) Jakd Ciags
Ga Wl alg 5 da gl (ghide (8 Bale WL Ay (..usal) Aslial)
b gall i) ¢ 955 La LS cAapusy Lpabd JSL

Aiadll g alakal) Aacy (ghlie ISy agilly Ghaall Clalua Gadaly Y (aziall)
AhEN) S aalg £ 8 b Jr dua gadldl g dpadlill

cilidall 5 ) ghaiall Uil Lin ol 935 <l yidia dua ) () Afial) 43,60 Ciags 1M
Oa Lgidlatiu g Lglat A1Sa) ) Jguagl) cingy allad) (g giunall oAbl
Ol Cilada Jee B kil oda cpa BalEILM) lldg dgaladl) Aalil
330 Lucall CLBll) BplS sda o G ail) pa Al ABina ) garg Aay p B gaa
uﬁﬁ@)-\é sy oy g B gy cpiadll cladial duald g 48841 elidall Jand
Sara dplay) cililes pa Jaladl)

Ll adally 4 R 5 ) glatlal) culyiiil) BeliS) aniy Afiad) 48 )6 J gliss
(i) el Jand Bl ghai (DA o ¢ Giad) cilardia (B ala350Y) AaiLil)
By pshiall (g glall auledll) gy ol Y senlly Al il gall (A doloy
b oL (ang (o Aliag (JB) ol AR gha ghaial) Ladal) of aa g (A Al
Al adall ¢y S8 5 s

MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 45, ISSUE 4, DECEMBER 2020

[26] Jaillon, L., Poon, C.S. and Chiang, Y.H "Quantifying the Waste
Reduction Potential of Using Prefabrication in Building Construction
in Hong Kong"- 2009- Waste Management.

[27] Andriel Evandro Fenner, Charles Joseph Kibert and Victoria
Zoloedova" Conference Report 2017: State-of-the-art of Modular
Construction" researchgate publish in October 2017.

[28] https://www.unhcr.org/7steps/ar/shelter/- (date16/9/2020 11.22pm)

[29] The UNHCR Global Strategy on Settlement and Shelter 2014-2018
Available from:http://www.unhcr.org/shelterstrategy. (date 16/9/2020
11:24pm)

[30] SHELTER-DESIGN-CATALOGUE-January2016-Availablefrom:
https://cms.emergency.unhcr.org/documents/11982/57181/Shelter+Des
ign+Catalogue+January+2016/a891fdb2-4ef9-42d9-bfOf-
¢12002b3652e (date5/9/2020 3:58pm)

[31] https://bettershelter.org/ (date 18/9/2020 4:23pm)

[32] https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-
printed-sustainable-
habitat?ad_source=search&ad_medium=search_result_all (date
10/9/2020 8:20pm)

[33] https://earthbound.report/2017/08/18/building-of-the-week-the-plastic-
bottle-house/ (date 4/11/2020 10:05pm)



https://www.unhcr.org/7steps/ar/shelter/-
http://www.unhcr.org/shelterstrategy
https://cms.emergency.unhcr.org/documents/11982/57181/Shelter+Design+Catalogue+January+2016/a891fdb2-4ef9-42d9-bf0f-c12002b3652e
https://cms.emergency.unhcr.org/documents/11982/57181/Shelter+Design+Catalogue+January+2016/a891fdb2-4ef9-42d9-bf0f-c12002b3652e
https://cms.emergency.unhcr.org/documents/11982/57181/Shelter+Design+Catalogue+January+2016/a891fdb2-4ef9-42d9-bf0f-c12002b3652e
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all
https://www.archdaily.com/927147/mca-and-wasp-design-tecla-a-3d-printed-sustainable-habitat?ad_source=search&ad_medium=search_result_all

	The Impact of Advanced Construction Technology on Refugee Shelters.
	Recommended Citation

	/var/tmp/StampPDF/1rjLyczfeI/tmp.1671720843.pdf.Isqpk

