ka
SVU

Ay ] Al 81 Aaelonl|
SYRIANVIRTUAL UNIVERSITY

Jail g el ASud - Atatl) A JaliBale) £ g e shalia 3 1) 18 g pdial) aul
(Al 3 ANas & ga ) andia)

Project Name: Managing the Risks of Project for Rehabilitation
Infrastructure — Road Networks (Yarmouk Camp as a Case Study)

el 3 gana Cpandy ddUall slas

yasmin_236492 :4dUall ol
236492:4:l) o3

(Rl e 1 (uaigall ) giSall i )

Ontean J g Audigal) G YL Baelua

2025-2024



S dals

Sl 13 5Eat Ll oY 8 cctunall 13 ALY 53155 8581 it (g3l b el y SN S o 5 IS U85 Y

anll 13a o) 3 el V) Al IS ) caill bl il g ase s e ol edle Juigall [ siSall ) GlieY) s SN ) jay pil
Al L3 ) 5 Joal sl Lgeed e (i J i Asigall Cal 551 Bacbisal Sl 4 53 LS

CAlS pialall dal pe S U Al Ay lS Al cxanl L e s 5383l ¢ (BIM)geb i s 35 8 e ol Of (1880 Y
P

Lee Ol iy ) ALY ¢ aclall 5 aidl Lails S Al caane 3y dadl o5 e lan (8 SV qaels JSAIL Gasl of o
k;j"‘:"“c.;‘:u)-‘*"u:‘-‘m o5

7oA cldaad 56 5LE cpallh g 3l (5 AY 5 e la S aledYl s acal) Haian WS palll ol 5 al ) el SEIL 4a i LS
(S Puany Sa s ails cleall s

ila ) I8 aedil) 5 pandil) (e Adand S aS) a8 Al aginiloe 5 agacdy 5 38 Gl cal SN a5 Jal s aakaind Y
Asalal)

230 JOA e S8 85 e ol Glac (e S ST (e s im0 Ll (8 331 et 3y 3ad) A isna )5
Al

e Uas 12 5a Jiad el ‘eﬁ@w\&wé\,ﬁl&hawﬁ\q;iyc@j@uggﬁum@m,@muw&éb
Jand) 138 alat)  danay 4] IS (e JST ) 1585 A 030 8 il (a5 (e JS0 gy




Giagl) gl

T ¢ttt ettt h bbb R e R bRk E R R Rt e R bt e Rkt e Rt n bt een b et e ene s S AalS

¥ ettt e et e e eee e .eeeeteeeateeaattesaeeeateesanteeeateesanteeaatesanteeaantesaneeaatteaanteeattesateesaaeeaartesaaeeaareesaeeeaareenn JaY) Aais
Vet et et e et e e et et et e teeue et eeue et eaueeuteateaueetaateauteateauteteateeutaateane et eaae et eate et eaneeteeaeaneeeenaeane Jolaadl 4ail8

L e e r et s s et et et et et et et et e s e s et e a e e e e e e rrr et et et es et ereseresesesereaeeeeeaseneraen ddall Calali ] 4

2 ettt e e e ettt ettt ee e s Siadl Y15
2 et e ettt et ettt et et et et e e e a e s et er s s e ae s et es et e e eseseseeen e anaeseserararans leall o 4y kil Caadl dpaal 1.6

5 sl 2]
D et e e e e e e e st s s ene Canll (sl ppiial) | L ) A8\ ) a2 5522
D ettt ettt ettt ettt et e e s et e et ee e r e eer e Al Sl oSN il 2.3
8 ettt ettt et s ettt s e et r e s (s sinall i) Aad) Sla o il Jdail) 2]
L0 ettt e e Aleall cld Al 3kl ol il ylaill = 523,22
12 s odile S5 Al il e 58 ) Adag sl ol sl - 5503,
51 ST il e JSG Ll pial) e i Al Aliial) Ol sl - 552 4
T4 oo e Gl _paiall G S e 8 1 (Alseall) gl il 2 5525
5 ettt ettt a et s et s e et s et et s et s e et s et et r et en s e snaeen Gl g kaill Y1~ 152.6
1 ittt ettt ettt et b ettt b e e b et b et b et b e b ete et eae b ete et ese et ene et eaeebeneesensebe st eteserennas Gl Slum 427

L8 oo s :Beiad Aadlaal Al aian 5 o g jall aiie adsa 3.3
19 et : GIS gbin b al DY) ¥ laniad 5 3kl 4405 dlae) Al 30 3.4




20 ittt bbbttt 'GIS by A deriinal 4S8l @3l 3.5

OO OO OO UUUTOOOUUUURPPUOE . 1 [ Wt I N[ e KD I
36 ettt sttt s et (REVIT) gebisn @kl 4l dadaidla e 3.7
A3 ...covvvnnnnrrinenenen :SSYNCHRO  gelin LAY & 5 il jlalaia 4l 35 4ia 3l Jglaall s alSl alae ) dls 5 3.8
52 ettt ettt ettt ettt et et et a et ettt s et n et en et s et enanaesnanen Gl padle 3.9
5B wuvvreteteueseeetese s sttt ettt e e s A s Rt R AR e R e R e AR e ARttt ettt et ettt et et e tesenennnnnene il 4d8lie : al ) Jucadll

56 cveeeeeereee ettt ettt ettt a et b et b e A s A s At b et a et s et s st et s et et en et s et s et et naees i) 4.1
5B ettt ettt ettt ettt ettt sttt s e ettt annas JsY) Sl Cangl) Canny il 38lia 4.2,
5 vveeeeeree e ee e see e ee e s e e e st ee st es e ee s s ee s ses s seerans AU Jind) Cangll Gy il Aiilie 4.3
57 G i) Ciagl) Cansay il 438l 4.4
5 ettt ettt ettt ettt b et ettt an st tens G Gl Caagl) ey il 48l 4.5
D ettt ettt ettt ettt ettt b b oAb b b a oAt A e A s A e A A A et b b bbb s et et et et ebebebe b et reaeenaens Sl jadle 4.6
59 ettt ettt ettt ettt a et et a et rasa et n et et s et ser et en et esransenans Gl il 5 Aailal) ; Gualdl i)
5 ittt et et ettt ettt eteeteaheabe b et et et eateaeeheeteebete s et eateaeereeteeteetetebeasensersereereeteerenn il 51
L TSR PRRRRRRRRN Gl g 52
59 ettt bbbttt b bbbt s et et aes U ey Gl Bla 1 408 5.3

B ettt ettt ettt ettt et ete et e teete et et et eaeeteeaeeteabeate b et eateaeeheeaeeteetebenteasenseaseaeeteeteeteabebesenseneereenn dalall 5.4
66 el )




Jleddy) daild

B ettt ettt ettt a bbbt e e At et b a A bbb st b bbb a et bbb s aeee Asiadl OV 2ae 7 JSi)
19 ettt bbbt (Biad el Anailly &l o ) adie o g dday A 2 JS)
20 oo A gaall e B ol V) V¥ Leaiaal 5 3okl AS05 Ay ja 1 3 JSE
20 e L)yl deoall cliine jluud dilise juall Jlas 14 JS)
23 ettt 600 Adlueal dpailas sline o fl Jilas 15 Jal
24 oo @8 5 Jgem s (pa 3 dpaidat sline o Julas 16 IS
2 ettt ettt et r e 2 1000 J a5 Alosas Oifiinaa Gitliie gl didas 17 JS)
26 ettt B8 3 J gy (0 30 Amaa e 3 il Qe § ISl
. S 21000 Jsea s Alusay dn jite 3dads <0 (pinerd Giliie il Jilas ;9 Jal
28 ettt ettt G183 3 gy (0 3 Amaa e 3 i Jilas 1 10 Jsall
1 OO e 500 Adlay dpalall liiall Aaral) dabiae sz 11 JS4
20 ettt ettt ettt aeananaeas 500 a5 Alusay aalaill slaall deadll 4 lad ;12 JSi)
10 OO B8 5 Jpeas (4o Anaddeill laiall deadl) daliee Jilasi 13 J<a)
1 OO OO 4825 Jsay (e 3 palaill slarall dexall dlled 114 JSi)
3L ettt 501000 Ailuse; Lpnaall iliiall Laasl) Al Jlas ;5 JSE0)
32 ettt 1000 s s Aluey dauall slarall daaall 4llad ;16 JSA)
32 et 383 3 Jsa s o0 dpmaall Cliiall Aol daliss Jilasi 1 17 S
33 ettt ettt ettt n sttt a2 3 Jas (o Ansall llaiall daadll A llad 1 18 JSll
34 et 5 1000 J s s Al deaal) cliiall Laadll dalie Jalas 1 19 JSAN
B ottt 1000 Jsa s Adlsey Oleadll lazall deadll 430led ; 20 JSi)
3D ettt ettt ettt ettt eneaan G825 Jseas (e i Aperal) cliiall deaall dalie Jilas 1 27 JSA)
3 ettt ettt e et e et eeens 82 5 Jgay (e o Dleadll slazall Aaadl) 4lad ; 22 JS)
37 e ¢ i) Blabiall g dda ;Y1 5 3kl Jaal e 5 Cudy 1) el s (e 2dall ; 23 JS
Y 2 Ada )Y 5 Aalany) 3okl il adaie peca g a1 el g (g il 1 24 S
38 ettt ettt A glhadl) b 3 hl) a5 Cady Sl i (e Al 25 JS)
38 ettt A,B gl (& 5kl a5 iy ey (e Adadl 1 26 JS)
30 ettt A,B,C g\l 8 (3 kall a5 sy )l el 3 (e Al ; 27 S
39 ettt A,B,C,D glhadll & (3 k) e 55 a5l mals (g Al 28 JS)
BO oo A,B,C,D,E glaill & (3 hll e 55 Cudy )l s o (g Aail 29 JSS)
B5 oo e tadl) cana cady )l Calay algall Jay ) a5 SYNCHRO gebi s (e 4l ; 30 JSi)
BB oo Dhlaall i) U8 & 5 pdall i 30 J sl 5 aleall a8 SYNCHRO geabi i (30 4dadl ; 31 JSl)
B9 ..o Dblal Aila) axy g 5 el (a3l Jgaadl 5 algall i 55 SYNCHRO gebi s (s 4dadl ;32 J<al)
50 .., DRl g oY) el e Gakal e g g diall a3l Jsaall s algall i 55 SYNCHRO el (e 4dadl ;33 JS)
52 e bl el g pla¥) el aY) aayg phaldall aay g J8 g 5 pdiall CalSll 0 5 jlaa ;34 JA)

5 ettt h ettt h ettt e st b ne et e st b et te e ebeneas g 5 rially 3 ) sall 4y gl Sy Jiiad ; 35 JSA)
54 oottt ettt ettt ettt ettt ettt bbbt bbb et et etebetebebebeaeais g oosiall alga 200 45 s ; 36 JS)




Jglaall daild

B e e e ARl il jal) 8 Tl SISY cpilsall ¢ 1 Jgaall
7 ettt b ettt bbbttt s bt as s aetens Al sl ol palii) SSYI il all 2 2 Jsanl)
T ettt h ettt b bRt et b Rt b et e Rt bt e R ettt e ne st te e s Lel) Jbiiall A 1 sl 5all 2 3 Jsaal)
T et 1 SISY cpilsall; 4 Jganll
7 et b AR AR R SRRttt s st s s L siall QYA 22e: 5 Jsaall
D ettt ettt ettt ettt e ete et et et et eaeeteete et e nteteneenes Aalaiiall il jlaall Sl SN & je 16 Js2adl
0 ettt ettt AR A e R At s s s AR bbb Attt n et s e Laltivsall Gl jlaal) Jaldsi 17 sal)
BO oottt ettt et et et et et et ettt aeeteetetenteneas psaally laluall bl Jgoa 1 8 Jsaal)
L A sall laeS Jgan 1 9 Jsaall
B3 oottt bttt a sttt tns )l sall 5 Sl aa el Jsandl 2 10 Jsaad)
86 ..., pleall e o il wa Hlalaall cunliall (5 olaY) el Yl s pleall o b il o Slalaall jaa i Jsan 0 11 Jsaal
] halaall Cuiall (gl el jaY) aay Hhlaall aay g B ¢ g phall CalSl (0 A5 e 1 12 Jsaal)
3 S Dbl canliall (Y el aYl amy g Hhalaall aay g Jd & g pdall Baall o 4558 113 Jsaal)

vi



Lo ad) Ay Gyl (adle

15 (a3 ) puaiall (Bhaliall aaf b 5 o gapall adie & Al Al 5 (5 yhall 4805 Jaalisale Y Alals Al 5o a1 J sty

e slre Aadai 5 (GIS) Al yrall e sheall alai Jia dasite by aladinly ALal  dalties J sl s ) Candl Cargy  xlusall
OSall dal e dplipne Ly 5 53 ) Canll 138 adlay adiall 8 (6 ,A Y1 Apulul) claaall 5 5kl ASa8 (i Cargs ¢ (BIM) sl
&) sy Bl (g g 2y Lmnda Blas ) 53 gal) 8 sy (5311 JSEIL il Al Jaaliale ) JMA (16

i)y 3l 4805 Aalaiall Al bl Jiatl GIS <l alaiinly aviall 8 Agaill dgll sl waa gl oty il all il
Ble ) e oy Cusy “?JMX\ c«ﬁ;.d\ Glaliia) @qés;nﬁgtéjfuﬁd}&;ﬁd BIM <l (e alain) o5 LS Aaliadl cilaasll

¢ SYNCHRO3I alasidy Jaalill sale ) o jliie 3 Aai jall ylalaall ol o oclld ) ddlia) Ao Laia )5 430Kl Jal gall aen
(o8 Ao o S (Bt (e ) ALYy cRISA Cpo sl g elad IS4 ) pall o355 efia) (e 31 paad) s 8 el Las
el Cag ks

S Aoniall s dpaddail) bl axe 3aly ) e e laia¥l g Sl 5 S Jaladl) ) sasivall Cilaa 6ill (10 de gane Caagl) 208 LS
gt ey Ly el 8 Aaladl Jail) Jilas 5 anan3 3 )5 i o 2SI 5 LS cilandll o3 8 30 i e s 3 (3laliall
Al 5 () ste U8 Al lanall) gl deadll cliiiall gy s 8ake) 1 51 a5 clly ) Adla) Aabiaal) (Shaliall oy Jil

38 oy Gy caliaall Jaalil sale) a jliie G Gl (s ) Aga g Wl Cilpea 5l iS5 Sl (e a0 ST cilalial
i) Slilae g podi b aalon Las pranll Lgany ae Jlae ¥) JAISE Y Cuny g Jualisie JS dindl) 451 Jlec

o st Lo 3l )Y g s el (g0 2 o 5 pal) ) g e (8 Aaliane LS (3uda3 5 um e (gAY il 5
Uanad’ ae (il g laladill dlee (8 el aainal) &) 580 dpaal o 2T 23 LS 2 A gha dalxiad (Ba g dyall HEY) (S
Al Cladaiall e o sladl) Gl @lls e 5 Mo 5 Lebalisale) aay Al Al e Bliall el o ol 3ol Y de 55 s
AU 2l g Al o ) sall Caalil e Y sale) dalee e Ll 12 3o day 300 gal) 5 2uladl)

vii



:Abstract 4 ISy 4G ) (adls

This research provides a comprehensive study of the rehabilitation of road networks and
infrastructure in the war-affected Yarmouk Camp. The aim of the research is to offer sustainable
and holistic solutions by utilizing advanced technologies such as Geographic Information
Systems (GIS) and Building Information Modeling (BIM) to enhance the road network and other
essential services in the camp. The research seeks to provide a sustainable living environment for
residents by rehabilitating infrastructure in a way that contributes to the restoration of normal life
after years of hardship caused by the conflict.

The study begins with an assessment of the current state of the camp’s infrastructure, utilizing
GIS techniques to analyze spatial data related to the road network, facilities, and available
services. BIM technology was also employed to design flexible and adaptable solutions that meet
the needs of the local community while considering all spatial and social factors. Additionally,
risk management models, particularly the SYNCHRO tool, were used to analyze potential risks
associated with project implementation, helping to determine optimal timelines, allocate
resources efficiently, and minimize costs while ensuring the desired outcomes are achieved
under the current circumstances.

The research presented a set of recommendations based on spatial, environmental, and social
analysis. These included increasing the number of educational and healthcare facilities in areas
suffering from severe shortages of these services. There was also an emphasis on improving
public transportation within the camp to facilitate easier movement between different areas. The
recommendations further stressed the need to redistribute service facilities to ensure equitable
access to basic services for a larger number of residents. Moreover, the research highlighted the
importance of improving coordination between various rehabilitation projects to prevent overlap,
which would ultimately speed up implementation.

Other key recommendations involved the application of sustainable technologies throughout the
project's phases, from design to execution, reducing environmental impacts, and ensuring long-
term sustainability. The research also stressed the importance of engaging the local community
in the planning and execution process, alongside the need for awareness campaigns to promote
the importance of maintaining the rehabilitated infrastructure. Furthermore, collaborating with
local and international humanitarian organizations was highlighted as an essential part of the
reconstruction process, as it would provide the necessary financial and technical resources to
support the rehabilitation efforts.
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Type

Asphalt layer road Section A
Asphalt layer road Section B
Asphalt layer road Section C
Asphalt layer road Section D
Asphalt layer road Section E
Green floor section A

Area
60180.26 m?
48881.31 m?
71270.71 m2
93837.59 m2
92222.89 m?
1560.17 m?

curbstone layer pavement Section A 26073.13 m?

Volume
36409.29 m3
29573.66 m3
43118.48 m3
56771.63 m3
55795.63 m3
936.10 m3
15122.72 m3




curbstone layer pavement Section B 19249.20 m?

Green floor section B

curbstone layer pavement Section C = 44685.33 m?

Green floor section C

curbstone layer pavement Section D 40394.80 m?

Green floor section D

curbstone layer pavement Section E  35082.86 m?

Green floor section E

Bicycle path

Type

Asphalt layer road
Section A
Asphalt layer road
Section A
Asphalt layer road
Section A
Asphalt layer road
Section A
Asphalt layer road
Section B
Asphalt layer road
Section B
Asphalt layer road
Section B
Asphalt layer road
Section B
Asphalt layer road
Section C
Asphalt layer road
Section C
Asphalt layer road
Section C
Asphalt layer road
Section C
Asphalt layer road
Section D
Asphalt layer road
Section D
Asphalt layer road
Section D
Asphalt layer road
Section D

11164.45 m3

4835.40 m? 2901.75 m3
25917.56 m3
8346.42 m? 5007.78 m?
23428.91 m3
7164.58 m? 4298.59 m3
20347.00 m3
14333.65m?  8600.22 m?
52399.74 m2  262.00 m?

I gall SliaS Jgan 1 9 Joand

Floor Material Takeoff

Material: Name

Material: Volume

Earth 18054.19 m3
gravel mixed compacted 12036.13 m3
Asphalt wet 300.90 m3
Asphalt layer 6018.06 m3
Earth 14664.63 m3
gravel mixed compacted 9776.42 m3
Asphalt wet 24441 m3
Asphalt layer 4888.21 m3
Earth 21381.07 m3
gravel mixed compacted 14254.04 m3
Asphalt wet 356.35 m?
Asphalt layer 7127.02 m?
Earth 28151.22 m3
gravel mixed compacted 18767.48 m?
Asphalt wet 469.19 m3
Asphalt layer 9383.74 m?

Material:
Area
60180.26 m?
60180.26 m?
60180.26 m?
60180.26 m?
48881.31 m2
48881.31 m?
48881.31 m2
48881.31 m?
71270.71 m?
71270.71 m?
71270.71 m?
71270.71 m?
93837.59 m?
93837.59 m?

93837.59 m?

93837.59 m?
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Asphalt layer road
Section E

Asphalt layer road
Section E

Asphalt layer road
Section E

Asphalt layer road
Section E

Green floor section A

Green floor section A
Green floor section A

curbstone layer pavement
Section A

curbstone layer pavement
Section A

curbstone layer pavement
Section A

curbstone layer pavement
Section A

curbstone layer pavement
Section B

curbstone layer pavement
Section B

curbstone layer pavement
Section B
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Earth

gravel mixed compacted
Asphalt wet

Asphalt layer

Earth
Grass
Soil

Earth

Gravel
Interlock
Sand
Earth
Gravel
Interlock
Sand

Earth
Grass
Soil

Earth

Gravel
Interlock
Sand

Earth
Grass
Soil

Earth

Gravel

Interlock

27667.26 m3
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curbstone layer pavement
Section D

Green floor section D
Green floor section D
Green floor section D
curbstone layer pavement
Section E

curbstone layer pavement
Section E

curbstone layer pavement
Section E

curbstone layer pavement
Section E

Green floor section E
Green floor section E
Green floor section E

Bicycle path

Sand

Earth
Grass
Soil

Earth

Gravel
Interlock
Sand

Earth

Grass

Soil

Bicycle Path

2019.74 m3

2149.29 m3
716.43 m3
1432.86 m?
10524.86 m3

5262.43 m?

2805.57 m?

1754.14 m3

4300.11 m3
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2866.74 m3
262.00 m?

40394.80 m?
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7164.58 m?
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14333.65 m?
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