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8 CIVIL ENGINEERING PROGRAMS

“Introduction of the program aim and research areas” It deals with the following research field:
e Structural Engineering,
e \Water Resources,
e Public Works.

This Program offers six postgraduate degrees, three academic degrees (Academic diploma,
Master of Science, and Philosophy of Science Degrees) and three professional degrees
(Professional Engineering Diploma, Professional master’s in engineering and professional
Doctorate in Engineering Degrees) in “Civil Engineering”. Detailed description of the six
degrees were introduced in the following sections.

8.1 Postgraduate Diploma Program in CIV Engineering fields
4iaal) dudigh) c¥laa o glall 2 gls ali o 1-8

This study aims to upgrade the scientific competencies of the candidate engineer to specialized
level in the “Civil Engineering” program. The study in the Diploma of Science in Civil
Engineering program aims to provide post-graduate education with high quality and at a level
higher than the bachelor’s degree to raise scientific competence and develop a comprehensive
understanding of the basic aspects in the applied fields of civil engineering by using modern
scientific techniques and methods by studying advanced academic courses.

This is accomplished by providing advanced applied courses in this field to prepare students
for the research work environment.

8.1.1 Graduate attributes of Postgraduate Diploma Program in CIV Engineering fields
The graduate of the Civil Engineering Diploma Program should be able to:
1) Technical knowledge: applying the engineering concepts he/ she has acquired in his

professional practice.

2) Research knowledge: Understanding different research methods and practicing
scientific writing skills.

3) Analytical thinking: Identifying problems, collecting, and analyzing data, and
proposing appropriate scientific solutions to problems in the field of civil
engineering.

4) Good communication: Possess advanced communication skills to interact with
various actors and transfer knowledge and understanding effectively.

5) Academic continuity: awareness of the importance of self-development and
engaging in continuous learning.
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8.1.2 Learning outcomes of Postgraduate Diploma Program in CIV Engineering fields
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:
1) An extensive understanding of the evolving knowledge base in their engineering
specialty.
2) Broadened skills and approaches appropriate to their engineering specialty.
3) Advanced professional engineering experience and scholarship abilities.
4) The ability to manage different time constraints, such as self-directed project work.
5) A recognition of the importance and value of their knowledge to the larger
community.
6) The ability to engage in acceptable ways with current situations.
7) Advanced working skills in the application of computer systems and software, as
well as an openness to the potential presented by emerging technology.

8.1.3 Construction of Post Graduate Diploma Program in CIV Engineering fields

The candidate who successfully pass the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 8-1, Table 8-4 and Table
8-7 for Structural Engineering, Water Resources and Public Works fields. After successfully
completing these courses, the main supervisor should select another 12 credit hours courses
from the available elective courses listed below in Table 8-2, Table 8-5 and Table 8-8 for
Structural Engineering, Water Resources and Public Works field. The selected courses should
be related to the research area selected by the candidate. The competencies matrix of each
course in the Master of Science program is shown in Table 8-3,

Table 8-6, and Table 8-9 for Structural Engineering, Water Resources and Public Works field.

Table 8-1 Compulsory courses for Postgraduate Diploma in Structural Engineering

field
. B4 (5] [B)
1 5|8 | B =
= I — —
No.| Code il Course Name = % SB|O| E|E
requisite S| 8|80l = | F =
S|lo|r |iT n
1 | CIv501 Technical writing 3140 20 | 40 |100| 3
2 | CIV502 Computer programming 3 140 20 | 40 |100]| 3
3 | CIV503 Basics of scientific research 3 140 20 | 40 |100| 3
4 | crvsos Stryctural analysis using finite 3 a0l 20 | 20 [ 100] 3
element method

Table 8-2 Elective courses for Postgraduate Diploma in Structural Engineering field
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No.| Code | Pre Course Name = % S8l O | & E
requisite S|lalso|l S| F | S
ol e k= P
O] O LL L
1 | CIV505 Mathematical modeling 3 140] 20 | 40 |100| 3
2 | CIV506 High-Rise RC Buildings (1) 3140 20 | 40 |100| 3
3 |crvsor Analysis and Design of Special RC 3 a0l 20 | 20 [ 1001 3
Structures (1)
4 | civsos Des!gn of steel structures according 3 a0l 20 | 20 [ 100] 3
to different steel codes
5 | CIv509 Steel bridges 3 140 20 | 40 |100| 3
6 |CIV510 Soil mechanics 3140 20 | 40 |100| 3
7 lcrvsit Nur_nerlcgl methods in geotechnical 3 a0l 20 | 20 [ 1001 3
engineering
8 |CIV512 Soil / rock hydrology 3 140 20 | 40 |100| 3
9 |CIVv513 Laboratory testing of soil/rocks 3 140 20 | 40 |100| 3
10 | CIV514 |[Earth retaining structures 3 140 20 | 40 |100| 3
11 | crvsis Prope_rtles of modern and composite 3 a0l 20 | 20 [ 1001 3
materials
12 |civsis Properties and_Characterlzatlon of 3 a0l 20 | 20 [ 100] 3
Modern Materials
13 | CIV517 Construction Economics 3140 20 | 40 |100| 3
14 | cIvs1s IEgy_ptlan Code of Construction 3140l 20| 20 [100] 3
Project Management
15 | CIV519 Tendering & Bidding techniques 4 140 20 | 40 |100| 3
Planning & Scheduling and
16 | CIV520 Controlling Methods 4 140 20 | 40 J100| 3
17 | crveo1 Qua}llty Management of Construction 3 a0l 20 | 20 [ 100] 3
Projects
18 | CIV522 \Value Engineering 3140 20 | 40 |100| 3
19 | CIV523 Management of Construction Sites 3140 20 | 40 [100| 3
Applications of Artificial
20 |civs24 Intelligence and Building 3 40| 20 | 40 |100] 3
Information Modeling in
Construction Management

Table 8-3 The Courses - Graduate Attributes relationships for postgraduate diploma

program in Structural Engineering field.

No.

Code

Course Name

Graduate Attributes

1

2

3

4

5

Page 494 of 741




il glariiag

Hel Universit . =
elwan Tniversity 2024 Llall il ) Ayl 20808l 253U bl Luigll 4l

CIV501]Technical writing
C1V502|Computer programming \
CIV503[Basics of scientific research

CIV504|Stryctural analysis using finite element method
C1V505|Mathematical modeling \
CIV506|High-Rise RC Buildings (1)

CIV507]Analysis and Design of Special RC Structures (1)
CIV508|Design of steel structures according to different steel codes
CIV509|Steel bridges

CIV510[Soil mechanics

CIV511{Numerical methods in geotechnical engineering \
CIV512|Soil / rock hydrology
CIV513|Laboratory testing of soil/rocks \
CIV514|Earth retaining structures

CIV515[Properties of modern and composite materials
CIV516|Properties and Characterization of Modern Materials
CIV517|Construction Economics

CIV518[Egyptian Code of Construction Project Management
CIV519|Tendering & Bidding techniques

CIV520[Planning & Scheduling and CControlling Methods
CIV521|Quality Management of Construction Projects
CIV522|Value Engineering

CIV523|Management of Construction Sites

cIv524 Applications of Artificial Intelligence and Building N
Information Modeling in Construction Management
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Table 8-4 Compulsory courses for Postgraduate Diploma in Water Resources field

4 (<5} (b
215|S|8 £
. T 151 =

No.| Code | Pre-requisite Course Name = % % ot = E
2lels{s|F|s

—|—=lal.= X

Ol O L L

1 | CIV500 Applied statistics 3 140|20140]100]| 3
2 | CIV502 Computer programming 3 140|20(40]100]| 3
3 | CIV503 IBasics of scientific research 3140120140]100] 3
4 | ClVv531 Engineering hydrology 3 l40|20(40(|100| 3

Table 8-5 Elective courses for Postgraduate Diploma in Water Resources field
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No.| Code |Pre-requisite Course Name 5 % % § *g E
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1 [CIV532 Hydrological Measurements 3140]120]40]100] 3
2 |CIV533 Modern irrigation and drainage 3 140120/40/100] 3
3 |CIV534 \Water Structures 3 140]20]40(100| 3
4 |CIV535 \Water Quality Control 3 140l20l40/100]| 3
5 |CIV536 Assessment of Environmental Impact 3 140]20(40]100] 3
6 |CIV537 \Water resources management 3 140]20]40(100| 3

Table 8-6 The Courses - Graduate Attributes relationships for postgraduate diploma

program in Water Resources field.

Graduate Attributes
No.| Code Course Name 121312105
1 | CcIv502 [Computer programming R \
2 | CIv503 [Basics of scientific research MR \
3 | CIv500 [Applied statistics \ \ \
4 | CIV531 |[Engineering hydrology R \
5 | CIv532 [Hydrological Measurements R R
6 | CIV533 [Modern irrigation and drainage N \
7 | CIv534 |water Structures \ \
8 | CIv535 |water Quality Control \ MR
9 | CIv536 [Assessment of Environmental Impact \ R
10 | CIV537 |Water Management V]IV AN
Table 8-7 Compulsory courses for Postgraduate Diploma in Public Works field

. P4 (<B) [<B)

21s5|S.l 8| _1|E

No.| Code Flfe Course Name ﬁ %, % Bl O] 8 E

requisite 2l &80l s|F| s

S|o|® |iT n

1 | CIV500 Applied statistics 3 140 20 | 40 |100]| 3

5 CIVv543 Design of sewage networks and 3 a0l 20 | 20 [100] 3

wastewater treatment plants
3 | CIv548 Geometric design of Highways 3 140 20 | 40 |100| 3
4 | CIV553 Photogrammetry and applications| 3 | 40| 20 | 40 |100| 3

Table 8-8 Elective courses for Postgraduate Diploma in Public Works field
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\Water chemistry and
1 | ClIv542 Microbiology 3140 20 | 40 |100| 3
2 | Clv544 Drinking water purification 3140 20 | 40 |100| 3
3 | CIV545 \Wastewater treatment 3 140] 20 | 40 |100| 3
4 | CIV546 Solid waste management 3 140 20 | 40 |100| 3
Transportation Planning and
5 | Clv547 Traffic Engineering 3140 20 | 40 |100]| 3
6 | Clv548 Geometric design of Highways 3140 20 | 40 |100]| 3
2 | crvsag I$§:1t(i construction Materials and 3 a0l 20 | 20 [ 100] 3
8 | CIV550 Structural design of Highways 3 140] 20 | 40 |100]| 3
Maintenance and Repairing of
9 | ClIv551 Highways and Airports 3140 20 | 40 |100| 3
10 | CIV552 Planning and Design of Airport 3 140] 20 | 40 |100]| 3
11 | CIVv554 Advanced geodesy 3 140] 20 | 40 |100| 3
12 | CIV555 [Remote Sensing 3140 20 | 40 |100]| 3

Table 8-9 The Courses - Graduate Attributes relationships for postgraduate diploma

program in Public Works field.

Graduate Attributes
No.| Code Course Name 12131205
1 [civsoolApplied statistics \ N \
2 |CIV543|Design of sewage networks and wastewater treatment plants MR \
3 [CI1v548|Geometric design of Highways MR \
4 [c1v553lPhotogrammetry and applications V[ \
5 |CIV542|Water chemistry and Microbiology \ \
6 |CIV544|Drinking water purification \ \
7 |CIV545\Wastewater treatment V[ \
8 [Ci1v546[Solid waste management \ MR
9 [cIvs47Transportation Planning and Traffic Engineering MR \
10 [C1Vv548|Geometric design of Highways \ \
11 [CIV549|Road construction Materials and Tests V[ \
12 |CIV550|Structural design of Highways \ \
13 |CIV551|Maintenance and Repairing of Highways and Airports N \
14 |C1Vv552JPlanning and Design of Airport \ \
15 |CIV554|Advanced geodesy MR N
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| 16 [c1v555|Remote Sensing

|V

INT | [V

8.1.4 Courses Content of Post Graduate Diploma Program in CIV Engineering fields
The Course content of the above listed courses for the postgraduate diploma are listed below:

C.o ur_se Applied statistics sinkill clasy)

Title:

gggs’e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV500 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Review the frameworks and methods associated
with engineering systems that can be applied in
the design and operation of systems related to
civil engineering - design and planning methods

Figl) plailly s a5kl s JRY) al il
A ol ol g ppmns 8 el (S 0
Gy a5 avanaill Calbud-dina) duaiglh
Jdaidhall dae,dl —Jumil) ulee UK

- problem definition - preference criteria - linear | A5, (Sl Lplaasll _Jiall alai ) 8l
programming -  decision  analysis - Cle 5 il
representation systems - network planning and

project scheduling.

References: Ho B

(usgs.gov(

Handbook, Part 615.

e Helsel, D.R., and R.M. Hirsch, 2002. Statistical methods in water resources, Studies in
Environmental Science 49, Elsevier, New York, NY. (Index of /pubs/twri/twri4a3

e USDA, United States Department of Agriculture, Natural Resources Conservation
Service, 2003. Analysis of water quality monitoring data. National Water Quality

?ﬁlljer:se Technical writing dadl) 4l

ggz::e Prerequisite Credit hrs. Lec. C?J:Ct S o
Clvs01 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1o 8l (5 gina

Developing scientific research capabilities and
skills - Reference research and extracting data
from it - English language, writing methods and
components of messages - Contents of the
different chapters of messages - Preparing an

AV ARl - Lgie lild) 2 Al 5 dges sl
Glsa¥) Dl sine - il Gl S5 AU (3 )k g
bl Hall L Jladl) (o el slae ) - Sl Aalial)
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effective presentation during studies and
explaining the progress of research work -
Methods of analyzing and studying results -
Scientific references and referring to them in
research.

Al dilss ok - Gl Juel a8 2 a5
VL Ll 5 LAY 5 daalall 21 el - L a5

References:

1pal )

e Allison Gross, Annemarie Hamlin, Billy Merck, Chris Rubio, Jodi Naas, Megan
Savage, and Michele DeSilva (2017). Technical Writing, Technical Writing — Simple

Book Production (pressbooks.pub)

_leiotlljer:se Computer programming culal) daa y

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks Lab.
CIV502 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction-  Definitions-  Flowcharting-

Pseudo Code- Programming languages-
Programming language Syntax- Core the
programming language- Classes- Records-

Structs-  Object-Oriented Programming-
Operators and Casts- Arrays- Events- Errors
and Exceptions- Files and Streams- Data

Salad) daa ) Aad i) Jalada _Chley y2i Aadia
A ael @ odadl A cbulld Scdall ald
SEad) —clad) daa ) Aal 8 Gany A )
il Aga sall LS daa s —ailill JISEY]
clad¥l _diaal) i) il eid) bl
Aaly Ul Jalst ol jaall g colalall -l W) 4
el A alasiiuly Lpaledl ol il SAS) A Ll

Analysis using programming language- S g s e
Scientific  Decision using programming

language- Final Project

References: 1al )

e Chemuturi Murali, 2019. Computer Programming for Beginners: A Step-By-Step
Guide, CRC Press Taylor & Francis Group, ISBN, 13: 978-1-138-32048-2.

_leiotlljer:se Basics of scientific research bzl Gl bl

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV503 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (5 gina
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Introductory principles to scientific research -
Problem and hypotheses in scientific research -
Variables in scientific research - Samples in
scientific research - Data collection tools in
scientific research - Scientific research
methodologies - Types of citation - Developing
a scientific research proposal

il il 5 A - aladl ol pggadl) (5ol
= bl Gl b i) o kel Gl
& L) gea gl o alall Gl b el
glsil o alall Gl Cliagia - aladl il

) Cnll = i pa g - LY

References:

1pal

e Miguel Centellas, 2016. Research Methods Handbook, University of Mississippi, USA,
https://www.academia.edu/25855938/Research_Methods_Handbook
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(A) Structural Engineering Field
Course Stryctural analysis using finite e e .
Title: ’ elementy methodg ol uslinl) Bk Ll s
oL Prerequisite Credit hrs. SoilC L
Code: Lec. Tut. Lab.
CIV504 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (s giaa

Mathematical representation of the structural
elements and their structures using the finite
element matrix method - Steps of the linear
solution of the structures by the finite element
method - Calculation of the ramming matrix for
the elements of trusses, beams, and frames -
Modeling of structural elements in two
directions such as plan stress and plan strain
analysis - Three-directional elements -
Elements of plates and shells - Representation
of substrates and loads - Steps of the general
solution.

AENT Jalal i) pabial ol ) Jiadl)
- baaaall yualially 531 5S0 A6 eae Ay jhy L
ealiall Ak clandl il Jall o gha
b llaadl yealind 33150 48 ghme Cilo - Badaall
8 saanall yualiall Jilad - col ey <l yeSI
ealially dga¥) Lgie pealiall Jie cpalad)
- A ClalatY) iy peaid) o JladiN A gl
Jlaa¥ly S Jias - iy il 5 161 jualic

LN Jalal Y aalall el ghadll -

References:

:&\JAJ‘

McGraw—Hill Companies

edition

e David V. Hutton (2004). Fundamentals of Finite Element Analysis, © The
e Panayiotis Papadopoulos, 2015. Introduction to the Finite Element Method, 2015

o William Weaver (2018). Finite Elements for Structural Analysis, First Edition.

_ClziotllJer:se Mathematical modeling by ) zaladl)

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
CIV505 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o84l 5 giaa

Basics of mathematical modeling - Modeling of
materials and structures - Modeling of the entire
system under the influence of vertical and
transverse loads - Modeling of bases, columns,
beams, slabs, trusses and shear walls - Modeling
of the intersection of shear walls with frames -

- liiall 5 o) gl Al - Al ) As el bl
Lud )l Jlaa¥) il s A LUl dada
Gl Sl saeYly 2ol @l Aada - Auca el
bl Aadai - (il Jail s g U gllaadl 5 U
clall é\.ue:\.@@s- Q\J&Y\@uaﬂ\ﬁ\ﬁ

. cliinall ASlipal) dadadl - V)
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How to evaluate computer results - Dynamic
modeling of structures.
References: Hoa el

Engineering Modelling and Analysis,

e Lain A. Macleod, (2008). Analytical Modelling of Structural Systems, an entirely new
approach with emphasis on the behavior of building structures
e David Walker, Michael Leonard, Andrew Metcalfe, Martin Lambert (2009).

gﬁ‘ljerzse High-Rise RC Building (1) (L)Adlad) il 31 aal

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks L ab.
CIV506 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Lateral load resisting systems, influence of
building configuration on lateral response,
analysis and design of frame systems, analysis
and design of shear walls, analysis, and design
of coupled shear walls.

Aanlall Jlaadll daslial) dalina) dglisy) aLail)
aranai s Qs o ilall aSsle e ) JS8 il
cuasl\ki\};%q.k.\\ ataial "‘9(&4&;.1" "s_)l.b}“wi

A 50 3all (il Tl g Al apanai g Jolas

References:

1pal el

e Taranath, B. S. (2009). “Reinforced Concrete Design of Tall Buildings”. CRC press.

Course Analysis and Design of Special e et n atan . .
Title: ’ RC Struct%res i (1)mtall b pol) SLliell oty st
gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
CIV507 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction, different structural systems for
covering the halls and space structures (frames,
Dom), cylindrical shells, folded plates concrete

Gliidly alall dalisall 4alisy) Al dasia
Gk (SN iy shiall 5 Ay il ) el
Jraldl ccn\}md\ (;:\m.aﬁj Jalas ‘(a...\.A.a.aﬂ\‘g Jalasly

roofs, tunnels, analysis /design methods of these Al
structures, analysis and design of silos,

structural detailing.

References: sl
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& Business Media.

Learning Pvt. Ltd.

16, Farmington Hills, MI.

e Farshad, M., (2013). Design and analysis of shell structures (\Vol. 16). Springer Science
e Varghese, P.C., (2010). Design of reinforced concrete shells and folded plates. PHI

e ACI 313 (American Concrete Institute) (2016). “Design Specification for Concrete
Silos and Stacking Tubes for Storing Granular Materials and Commentary,” ACI 313-

C_ou rse De_sign of _steel structures Al a) ol o) S T ol Ll s
Title: according to different steel codes

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]J?Ct ks Lab.
CIVv508 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction, Bending of beams, Determinate
and indeterminate structures, Design with limit
states- design using force and resistance factors
for beams and columns, Connections: basics of

J_.gﬂb saaaall bl “L\JASS\ cliad) danda
A8yl aealdll S3gaall EWlaG aeaill Badas
daaely el Aaglially sl COllae
(s padll Ao gliall agaall YA el Al

limit states, Maximum resistance, Different Al o) SY)
codes.

References: e
e Alan Williams (2011). Steel structures design.

e Specification for Structural Steel Buildings - ANSI/AISC 360-16

e Eurocode 3: Design of steel structures - EN 1993-1-1:2005

C.O urse Steel bridges cllall LSl

Title: ’ ’

gggg‘?e Prerequisite Credit hrs. Lec. C(;f:fzc'[ S Lab.
CIV509 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1 oo8al) g gina

Structural systems for bridges, Loads, Floors,
Structural analysis of bridges, Truss bridges,
Steel and composite box girder bridges,
Fatigue: its basics and applications in the codes.

Jalall ccilpa ;Y1 e Jlaall s LSl dglisy) alail)
oSl dpglleall LS (gl Ly
alwlad O Al Qliall A8 gl

A SY) b adliplai g

References:

pal el
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and rules for bridges - EN 1994-2-2005

e Hirt, M., & Lebet, J. P. (2013). Steel bridges: conceptual and structural design of steel
and steel-concrete composite bridges. CRC Press.

e AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO) — 9th Edition. 2020

e Eurocode 4: Design of composite steel and concrete structures - Part 1-1: General rules

C.o ur_se Soil mechanics 4l Sl

Title:

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIV510 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Introduction, stresses and strains definitions,
stresses and displacements in a soil mass,
porewater pressure due to undrained loading,
permeability and seepage, consolidation, shear

Clalgay) ¢ YL 5 Lo grall Cay jad ¢ Al
sy alisall lpall Jaiaa ¢ Ay i) AL 8 s 5V
Lleail ¢ @yl g Adlail) ¢ (o patdll je Jraadll
Gl bga « 4gall sl daglae ol gl

strength of soils, settlement of shallow Aaadall)
foundations.

References: el
e Braja M. Das.(2021). Principles of Geotechnical Engineering

e Alam Singh (2014). Basic Soil Mechanics and Foundations

e LAMBE T W. (2001) Soil Mechanics: Series in Soil Engineering.

Course Numerical methods in T c o s .

Title: geotechnical engineering Ll Ll (Al GBI
gggg?e Prerequisite Credit hrs. Lec. C?J?Ct ik Lab.
CIVv511 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Numerical modeling of static and dynamic
loading of fluid-saturated media as applied to
different situations in geotechnical engineering
- Coupled fluid flow deformation problems -
use of computer in geotechnical design, case
histories.

S, LSyl Jpeil Apad) daiad)
S e isdad 2 LS iy Axgial Laikas 1
GJJ‘}J\ Jalatll o Aes sl Al ‘:A aaliz |
e\A';iu\ - LS n g obiall dpinl) Lo gl ds) 53

QYB&M\JJ-MJ&\M\@}M\

References:

pal el
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Engineering”

e Chandrakant S. Desai, J.T. Christian (2001). “Numerical Methods in Geotechnical

e Helmut F. Schweiger (2006). “Numerical Methods in Geotechnical Engineering: Sixth
European Conference on Numerical Methods in Geotechnical Engineering”
e Annamaria Cividini (2008)“Application of Numerical Methods to Geotechnical

Problems”
'(Izi(illjer'se Soil / rock hydrology Dsaaall /4 5 sl o
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
CIV512 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oAl (s giaa

Soil permeability and seepage through soils,
groundwater and aquifers, aquifer parameters,
hydrological analysis of dewatering systems,
selection of dewatering system and design.

Ld gl obudll s Ayl JOE el g A3l A0
(Aol GOAN Gilalae (il gall sliall Uil A
eUé& ksl coluall C).a dakay @}‘})J..}@J\ Jalasll
Ay Jolii g S i daranal g dpia HY) olaall = 3

Installation, operation and removal Of | sl sduelilaa¥l &) 2 sall slaal) & 5 dalail
dewatering  systems.  Artificial recharge, LY e geall s dilal) 4S
subsidence and lateral movement due to

pumping.

References: 0l )

421-431

Proc Land, 19: 115-135

e Beckers E, Pichault M, Pansak W, Degré A, Garré S. 2016. “Characterization of stony
soils’ hydraulic conductivity using laboratory and numerical experiments. Soil”. 2:

e Bunte K, Poesen J. 1994. “Effects of rock fragment size and cover on overland flow
hydraulics, local turbulence and sediment yield on an erodible soil surface”. Earth Surf

e Cousin [, Nicoullaud B, Coutadeur C. 2003. “Influence of rock fragments on the water
retention and water percolation in a calcareous soil”. Catena, 53: 97-114

_leiotlljer:se Laboratory testing of soil/rocks osaaall /Ay il dlesal) il jlay)
gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct i Lab.
CIV513 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 10l (5 gl
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Theory and practice of geotechnical laboratory

tests. Index, compaction, consolidation,
permeability, strength, and unconfined
compressive strength tests. Tests
instrumentation,  procedure effects, data

presentation and interpretation.

- A pall dlazall ol ladd gadaill 5 4 )
Slaall clylaal o Al 3 el ol YY)
e Jarall g adll dagliay M5 Jalecaiyl
Cile) ya) Lali gl HLaaY) 5 jealy <l gal - Jalaal)

A | a.\.lmﬂ;a)la} Sl QY

References:

:&‘)‘3‘

e N. Sivakugan (2019). “Laboratory Testing of Soils, Rocks and Aggregates.”
e K.H.Head & Roger Epps (2010). “Manual of Soil Laboratory Testing.”
e Dante Fratta & Jennifer Aguettant & Lynee Roussel-Smith (2007). “Soil mechanics

laboratory testing.”

C.O ur_se Earth retaining structures sl culiiall

Title:

gggg‘?e Prerequisite Credit hrs. Lec C?JECJ[ 1L Lab.
Clvs14 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Earth pressure theory and retaining wall design.
Design and construction of anchored bulkheads,
reinforced soil, excavation bracing. Soil nailing
and slurry walls.

5Ll Tl gl vt g dc il slal Jnaccml i
Gy Aayysel) gl Sl gl oLt 5 ppenss
L e clddedy agdl il daled)

| Aglal) il 5l

References:

1pl el

e Jarbas Milititsky & Rick I.Woods & Chris R.I Clayton (1993). “Earth Pressure and
Earth-Retaining Structures, Second Edition.”

e Thomas Everit Coleman (1998). “Retaining Walls in Theory and Practice.”

e Greogry P.Tschebotarioff (1973). “Foundations, Retaining and earth structures, Second

Edition.”

Course Properties of modern and . s - )

A pall g ALaal) af gall 44 glia |
Title: composite materials Sall s Baall Asall Roslhe 5 ol
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.
CIV515 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Fundamental properties of materials — types of
modern material — tests establish and types —

— Aaall o gall gl — ol gall Al al Al
5 et — Y gl gl -l LAY e
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identify , classification and behavior of
composite materials — laminate composites —
stratified plate theory - Calculation of the stress
concentration at the edge — using composites in
repair and strengthening of structures.

S, 31— S, ol ol
OS5 Glaa — AEdal) A1) A ks dal)
b Al 3 sl st Al v ClileaY!

i) 4 68 5 asa S

References:

1pal )

http://www.aci-int.org/

e M. L. Gambhir (2013), “Concrete Technology-Theory and Practice”, Text book, The
McGraw Hill Education Private Limited, New Delhi, Fourth Edition.

e “GUIDE FOR THE DESIGN AND CONSTRUCTION OF EXTERNALLY BONDED
FRP SYSTEMS FOR STRENGTHENING CONCRETE STRUCTURES”, ACI-440.

Course Properties and Characterization of — . .

Title: g Modern Materials osiell 2l R fe 5 2l 52
ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIV516 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Introduction — bricks as composite material —
FRP and resins as composite material —
composite material strengthening with FRB —
strength calculation in composite materials —
behavior and strength of GFC, SFRC, FRP bars-
fracture mechanics

a5 Hulall — A e ol 3aleS G ghall — dadia
— GYL e adl) A Al o el - AS e 3l S
Wslu — LS Hall Asall (8 Dlaleal) Gl )k
Gl loa el 3l GLIYI Sl A G glia

Sl S8 0 - GLIY) lanal, sl

References:

:&\JAJ‘

e Harris, H.G. and Gajanan, M.S., editors (2020). “Structural Modeling and Experimental
Techniques,” 5th Edition, CRC Press, Inc., N.Y., 775 pp.

feasibility of construction projects- investment

C_o urse Construction Economics il Slalad)

Title:

ggzg‘?e Prerequisite Credit hrs. Loc. C?J?Ct I L ab.
CIv517 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Economic  engineering- comparing  the | - JLiiu¥) Julad o ao Ll (a daalaiy) 45 )lidl)

Gobo s saall cilud ja Cilasal) @Bl 3k Al saal)
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analysis- time value of money- interests- simple
and compound interests — depreciation of
equipment- tools and methods of estimating
depreciation- direct/ indirect cost elements and
calculation- pricing strategy — bidding and
offers preparation- Break Even Analysis-
Funding opportunities- financial evaluation —
cost benefit analysis

sodldl Addll palie o AdSEll pas cullad
s peaall a5 Jalai- Lgsbas 35k 5 Ll S
- wally il cle el ZUYY, Al
ol O Jaladl) Adadi saas - leUaal) dpasl yiu)
Break Jias— anill delia s Cadl<ill 5 jluall
Jigaill  las - &l dIEven Analysis
L) 5oy - il A AAS, Adliad)
) gall - Lndial) 5 48N Qe - e 5 il

References:

:&‘)‘3‘

e Blank, T. L. and Tarquin, A. J. (2017) “Engineering Economy”, 4th edition.
e Pilcher, R. (1976) “Principles of Construction Management” end edition

Course Egyptian Code of Construction ot ..

Title: gypProject Management il e a3 )Y (g el 251
ggg:’e Prerequisite Credit hrs. Lec Cc_)lf::ia 1L Lab.
CIv518 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Introduction to construction Project
management: participants involved types of
construction, project life cycle, contractual
relationships and responsibilities. Preliminary

Bls 390 — andill Cle g e 3l e dedia
QL».»\‘)JJ 4,)])‘}“ Lll.u\‘)ﬁ\ 4JAJA -A.\:\.».'Aﬂ\ @JL&A
qﬁﬁd\d;f_ﬁM\}Q\c&d\&f_d}M\
Oyl s alga — Al 5 Jyicdil Al ya

studies and Feasibility Studies phase, Design . Adliaall g g il
Phase, Tendering and Bidding, Contracting

Phase, Construction Phase, Operation and

Maintenance Phase.

References: a2l )

e 2009 4ud 301 Lﬁ_}‘_)}j‘ ‘)“)sn.i ‘)Jl.u.aj\ (2015 M) QLCJM‘ BJ\J“}( 95‘).;.4&“ J}Sj\

_leiotlljer:se Tendering & Bidding Techniques Slelaall 5 cbadliall = yla cullad
gggg‘?e Prerequisite Credit hrs. Lec, C?J?Ct il Lab.
CIV519 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 10l (5 gl
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Bidding & Tendering Procedures and Types,
Tendering Documents, Enlighten Engineer
responsibilities and rights required by law - the
legislative and legal aspects in the construction
industry - definitions of public and private
buildings legislation. Legal concepts in the field
of construction contracts - the different types of
construction contracts — General and Particular
conditions of contract review some of the
provisions of the law of civil contracts, clause
646 until the article 667 - Law 89 , law 182 and

Glelaal) &gl - ol e g pia & Glelaal)
GleUanl) Cilativie - Glelarll = jla &l ghad Aabil)
H&S.\-C'_l\c«und\ ;U;)A‘sﬁ&})ﬁmn BJ\JJ 09 -
o daall gl L el Al aed gl g CleUaal)
sl Galad € (oa pall (i 63 La e alad) ) il
apdil) - delia agie 5 HlaY dulul ac) B akail)
- bl e agiall - agiall gl sEal) el Ll
Lalad) Lo g i) - siad) A8l - el Clativee - 35 53
3508 - e sl - claall Al S - Clial gall -
- OO pal) - Aagliall e ald) Jada - 3 sal)
cnb).} - d}\&o}\ Lg.ﬂ BJ);J\ :Llﬁ\)a FLL.} J}A\

its implementing regulations. g 5 piall
References: el )
e Law 182 of the year 2018, Law 89 of the year 1998.

Cpurse Planning &_Scheduling and At 5 Al paal) 5 ket ] 3y

Title: Controlling Methods

ggg:’e Prerequisite Credit hrs. Lec. Cc_)lf::ia e Lab.
CIV520 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Project definition and work breakdown
structure, scheduling and control models and
techniques. Resource allocation and leveling,
optimal  schedules, documentation and
reporting, time and cost control, progress
monitoring and  evaluation.  Computer
applications. - Planning - Control - Control
management. Role of Planning and scheduling
— Schedule Management Techniques, Critical
path Method, PERT Method, Line of Balance,
Resources Loading, Leveling and scheduling,
Monitoring and Controlling, Programming
using PRIMAVERA software. Corrective
actions, crashing and updating projects
schedules. Resources Planning and Resources
Management applications.

Gle 5 e Jadads Jal jan andill Cile g e Jal ye
- Al JSell) (A5 dadaall Ala pe — sl
Aahiall ) - cladaiall § Jlae Y 55l dania
Aa ye - (pobiall Sl Jiall o ddads) o
3 ) sall 5 A1) 5 AdaiiY) Ae 3 gy Al Jaassl)
Oluailly Lagladill) dyie 5l A paad) i - (A 53U
goal Sl 45 5l - dd hiaa (A e dsaall -
Gl cle 5 padl adadsll Gadlad - o) 39 s el
) el dsadl 358 o sl - (Aahal) dagdal)
2 () sall A0 gama - & g pdiall 245 (e ) Jaiaia
Al | Agal) sl | bl gl iela

1Y) Ciliaia g

References:

1pal el
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o KEREZNER (2015). Project Management, A System Approach to Planning,
Scheduling and Controlling, 10th ed., Wieley Publications
e Saleh Mubarak (2010). Construction Project Scheduling and Control (2nd Edition)

C_ourse Quality Ma}nagem_ent of sl el 535205

Title: Construction Projects

ggg;?e Prerequisite Credit hrs. Lec. C?IE]J?Ct 1L L ab.
Clv521 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g gl

Total Quality Management in TQM Projects,
Systems and Methods of Total Quality
Management in  Construction  Projects-
Concepts-  Systems ~ QMS- Methods,
Foundations of Total Quality Manage
Construction, quality planning - quality
confirmation - quality control - quality
improvement in projects and quality control

5 aki (TQM 2l ay e 3 ALaLil) 53 52l 510
Sl alie b ALLE saall Bl b
33 92l 3 )13 Gl «cudllY - QMS alaill — asaliall
o Basadl Bl aka candil) ayjlie b AL
43 (JQMS AlalSiall 33 5all 5_lal aUai — 9000
— sasall aghdd ¢ apdil) a jlie B33 sal) 5]
G osagall Gaaad — 3asall anam — sagall Al
Gile g piall 852 sl Jasa cililae &l galay L)

processes, practical cases. Aglee OV ¢
References: Hoa el
e Abdelrazzak Romani (2015). Quality Tools in Construction Projects, CRC

e Besterfiled (2015). Quality Improvement, 10th ed., Pearson Publications.

Cpurse Value Engineering daal) duania

Title: |

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct hrs. Lab.
ClVv522 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Value Management- The concept of value in
construction projects- functional analysis of
value elements- value planning- tools and
methods used in value engineering- models
used in value engineering studies- applying the
concept of value engineering in the various
stages of the project- the relative weights matrix

— J.\:\ﬁﬂ\ @‘)umuﬁz\a:\ﬂ\ e‘}giA—:*A;\SM B)\J\
) laghads — Aedll yealial aida ) Jual)
— el Aunighl b Aerdiiedd) Ll i 5o
— el dengdl el 6 Aeddiedl g3l
goohal Jalie (8 Gpaill gl oede Gk
SN yealiad Al ) 55V 46 shine — Al
il g e 8 Sl 5 A8 jall 5 Amgliall - iids )
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of functional performance elements- follow-up,
monitoring and control In construction projects
using the acquired value management- value
engineering  applications in  construction
projects- practical examples and applications on
construction projects- energy, space, quality,
costs, and project life cycle from the value
perspective. Preparing engineering studies.
Applications

Figll il — A€l el 5,0 alainls
e iyl A sl g S el
sasally Aaludly Gl zila —awddl . e
J\J.D\a.a:lsn J}LJACJA&}}M\BL:\AB‘)}A}W\}

Gilanhat dwnigd) clul o

References:

1pal

e Stephanie Clack worthy (2015). Management of Value, Michael Dallas, OGC, UK.

C_ou rse Management _of Construction sl ) 50 51

Title: Sites. ’

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt ks Lab.
CIVv523 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Introduction to the environment surrounding
construction projects - the stages of
construction projects - selection of specialized
services in managing and implementing
construction projects - organizing construction
projects sites to facilitate their management -
project management methods - labor
productivity - construction material
management - optimal use of equipment -
methods of controlling construction projects -
safety during Implementation of construction
projects - the theory of construction - safety
during the implementation of construction
projects - applications on various fields in civil
engineering

dal e — apdill g ey dapaall 0l e dedie
b aadidl claadll sl — anddl cle 5 e
Qlse abai el Gle s e daNy 30
50 bl — L) el 2l e s
—anll 3 ge 5,10 — Allead) dalil e 5l
e 5 yia A pSatl 3 ~lanall JLaY) 22ty
Ak andall cile 5 e 2w U Gla) — andall
— anll e g e 2850 (W Gl — il 4,08

i) Aaigh i il ci¥la e il

References:

1al )

e Practical Site Management Book, Wieley, 2016.
e “Modern Construction Management “, 7th ed., Ronald Harris and Ronald McCaffer, ,

2015, Wiley Blackwell.

Page 511 of 741




Helwan University

2024 Lall il ) Al Fla ) 2853

Lyl Luvsigl duis

Applications of Artificial
Course Intelligence and building Ll e slas dadai 5 elidacal) SN iyl
Title: Information Modeling in 2l 3 1) S

Construction Management
ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1[5 L ab.
CIV524 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 108l (o siaa

Introduction to construction engineering as
related to municipal and regional projects, a
brief review of the construction industry, it's
evolution, Project Development, methods of
operation, equipment selection, site layout and
erection of steel & concrete structures,
Operation researches to demonstrate the
concepts of various types of civil engineering
construction  projects  which include:
Residential & Industrial buildings, Water-
Resources projects, Urban transportation
systems, Coastal development projects and
Environmental protection projects Design,
construction & as-built drawings, analysis of
local construction projects. Applications of
Artificial Intelligence for Construction Project
Management, methods and techniques. BIM
applications.

e all i - il JSUa] dpauliil) J glall daie
Jalal dadie - Suil) Jolaill g Aglads Ll 5 dgladl
a8l sall ) 5 - Clamall AN - 3lSkaall 5 il Al

Cle 5 pdal s
gl - Apanall s dila AN jualisll oS 53 - o)
sl o gle b dapanail) cISEA Jal Bl k)
b lalendl G gay 2l 5 jlal 5 cileLisY! 5 )
b Anllul s eliall (LA ik A 5 )
) ) Cile g piall 5 ylal Jlas

References:

:&\JAJ‘

e Project Management, A System Approach to Planning, Scheduing and Controling, 10th

ed., 2015, KEREZNER, Wieley Publications.

e “Construction Methods and Equipement”, Stephens W. Nunnally, 10th Ed., Pearson

New International Edition, 2018.

e Operation Research, Applications and Algorithms, Winston W.L., 6th ed. 2014,
THOMSON LEARNING, Inc., Toronto, Canada
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(B) Water Resources Field
_leiot :Jer_se Engineering hydrology Apaigl) L ol g el
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: quist ! Lec. Tut. Lab.
CIV531 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oAl (s giaa
Hydrological cycle, applications on the |55 (o Gliuli  daa gyl 3,50

hydrological cycle, precipitation, estimation of
average rainwater, evaporation, transpiration,
standard evapotranspiration, rainwater losses,
surface runoff, methods for estimating surface
runoff, morphological and hydrological studies
of drainage basins, the importance of
groundwater, types of underground reservoirs,
Movement equations in one direction, initial
and ambient conditions, preliminary solutions
to groundwater movement, pumping tests,
assessment of groundwater reservoirs, sources
of groundwater pollution.

sle bagia i laeY) sl chanslsugll
olie 28 68 c‘;ugﬂ\ C»_"\.\ );.\5\ cC_\.\l\ cJ$..\S\ cJLEASﬂ
Gl s Gk aladl ghsall «UaeY)
Aalsouels Al sall il Al ¢ adad)
gl gl ohadl deal iyl al Y
caal 5 olaidl < :\S)al\ Y alea c:gé}_;j\ QL’\J;J\
A ol ddamadl Cag sl 5 AS0Y1 Cag skl
QU\)'&S\ (.\:\..)33 ctu'aj\ Gl 62:\5);1\ bLJA]\ ;\S);j

A sall oball Gl palias ol

References: HE

e Subramanya.K (2008): “Engineering Hydrology”

e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF

?ﬁlljer:se Hydrological measurements Al g e Cluld

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct hrs. Lab.

CIVv532 3 2 0 3

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: 1ol (s giaa

Measuring basic properties: length, time, force,
mass - measuring pressure - measuring speed -
measuring flow rate in pipes - measuring flow
rate in open channels.

¢aall ¢ el ¢ Jshall ¢ Al Gl 1l s
<l ) 8 il Jame (el — e gall 8 38l
s siad)

References:

1pal el
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e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF)

Course Modern irrigation and drainage . . ..

Title: gystems ’ Saaad el gl

gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L Lab.
CIV533 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Modern irrigation systems - Characteristics and
limitations of both sprinkler and drip irrigation
systems - Data needed to determine the
appropriate irrigation system - Sprinkler
irrigation system components - Sprinkler
irrigation system design - Drip irrigation system
components - Drip irrigation system design -
Drainage applications: Design and planning of
irrigation water drainage networks For various
purposes - the construction and maintenance of
covered drainage networks - the environment
and the importance of agricultural drainage - the
economics of drainage projects, the
environment and the importance of agricultural
drainage - the economics of agricultural
drainage projects.

JS) haaaall 5 jpaal) (al sadl-dipaall )1 dalail
Cllall-bagiilly ol (il gl (el (e
LS,)S‘ (:LE} QU;SAA,MUAX\ LS,)S\ ?LE:' J.JJ;S] MJM\
5 M o3 i s -l 5 M oSS ppensie 2
_‘Lﬂ ..w.j - I w..,,.“% Ls)j‘ e% " - J ~~...wnd.
ol e S G yuall @l Jadadli g aganal 1o yuall
Liilias hradl pall cilSed oLl adbial)
e 5 pie Clbail- e, ) QH\@S)@M

References:

:&\JAJ‘

e Peter Waller » Muluneh Yitayew Irrigation and Drainage Engineering, 2015. Irrigation
and Drainage Engineering, Springer, ISBN 978-3-319-05698-2 ISBN 978-3-319-

05699-9, DOI 10.1007/978-3-319-05699-9

C_o urse Water Structures dle ciliie

Title:

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct ile Lab.
CIVv534 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa
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Introduction- classification and types of water
structures — intakes- dams and reservoirs-
escapes- control and flow structures- culverts-
siphons- aqueducts- river navigation locks

el gl clad) glgly Chial detie
Jally a8l cliiepandall- bl 3all s a gadd)
0 el Aa Sl A a1l jladic cyiad) )

References:

:&‘)‘3‘

e P.Novak, A.l.B. Moffat, C. Nallur and R. Narayanan, 2005. Hydraulic Structures,
Taylor & Francis, ISBN-13: 978-0-415-38625-8.

co ur_se Water Quality Control olaall 33 g 48| 1

Title:

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks L ab.
CIV535 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Overview of approaches used by engineers to
preserve or improve water quality at the
watershed scale. Characterization and modeling
of nutrients, metals, and organic contaminants
in watersheds. Application of ecosystem
modification and pollutant trading to enhance
water quality. The course emphasizes recent

Osmigall et Gl Gl e dale 3k
Gt o lgbnt o ol S35m o Ll
L)) ealiall dadaiy Chnasi obuall Cilaaniue
olaadl Claaniue b 4y gumnll skl g oplaall
il il glall 5 lady ) aUaill Jaaad gula
Lpaall Dl il 5o e ) S, ebdl dee 5
3en JSlie Jal claadill soaxie cullu¥) s

case studies and interdisciplinary approaches bl
for solving water quality problems.

References: HE
e Claude E. Boyd, 2015, Water Quality, An Introduction, Springer, ISBN 978-3-319
Course Assessment of Environmental Con syl e

Title: Impact il S

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV536 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (s giaa

Environmental ethics. Prediction and estimation
of impact on air, water, soil quality, and
biological, socio-economic, cultural
environments. Water and air pollution laws,

ool Jo il sy gl Aandl CLEdAY)
Lo laial¥l s daa ol gl Cliall 5 40 53 dge 53y oLl
6¢‘}€J\} o\ﬂ.«l\ C'_Uﬁ Cl 68 aﬂshﬂ\j %JLAﬁY\J
il 3 yall Q3 5 ladll s Aulall cullail) ol @
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solid and hazardous waste laws. Environmental
inventories, assessment preparation, and
review. Federal and provincial laws and
regulations on environmental assessment.
Strategies for environmental compliance,
resolution of environmental conflicts. Case
studies.

020 0l 50y il g8l Aanl el 5 el i)
) Sl sl iy Al &Y
Alal il Al e 3300 sy ¢l

References:

1pal

e Glasson, John, and Riki Therivel. Introduction to environmental impact assessment.

Routledge, 2013

e Garrido, Julian, and Ignacio Requena. "Proposal of ontology for environmental impact
assessment: An application with knowledge mobilization.” Expert Systems with (2011).

_(Izi(illjer:se Water resources management Ailall a2 ) sall 3,00

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIV537 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 10 A g

Definition of water resources, it’s statistics and
water budget in Egypt Arab and Middle East
Countries- different scopes of water use-
general policies of water management- supply
& requirements management- qualitative
management of water- economic, social, legal
political and organizational aspects that should
be considered with water management-
definition of integrated management of water
resources- water management on international
level, watershed level, city level and farm level

el Ol el 5 Ll 5 Aplall o ) sally oy o
g Goall Jsas dpoall DUl pae
b)) SoLaall el aiinn Aaliaall sl
sl — allall 3 lal g 2l gall 3001 —oliall 3 lay
felaia¥ly Al bl oball e il
el caal sl dpapdanill g Al 5 45l
_c\:mn JJL.AA Lol E‘)\J;YL.} k_'q...\)a:a_olzml\ '&J\A\
ol sma Y (s sia s (Asall (s siall e oluall 3

Ao el (5 a5 Gl (5 a5 Ao 55 )2

References:

:QA.\JAS\

e Janos J. Bogardi, Joyeeta Gupta, K. D. Wasantha Nandalal, Léna Salame, Ronald R.P.
van Nooijen, Navneet Kumar, Tawatchai Tingsanchali, Anik Bhaduri, Alla G.

Kolechkina, 2021.

e Handbook of Water Resources Management: Discourses, Concepts and Examples,
Springer, ISBN 978-3-030-60145-4 ISBN 978-3-030-60147-8 (eBook)

https://doi.org/10.1007/978-3-030-60147-8
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(C) Public Works Field
Course Water chemistry and
| g olaall L
Title: microbiology s shos Sl s sl ol
Course . . . Contact hrs.
P hrs.
Code: rerequisite Credit hrs Lec. Tut Lab.
Clv542 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Introduction to water chemistry - Water quality
concept - Standards for judging water quality -
Physical standards - Chemical standards -
Biological standards - Water pollution -
Definition of groups of bacteria, parasites,
worms,  viruses- Diseases caused by
microorganisms -  Medias in  which
microorganisms grow- Classifications of
microorganisms-Methods of measuring
numbers for each type of bacteria- methods of
removing pathogenic organisms- International
permissible limits and standards and locally for
microorganisms in the water

).\.\L’.A _at,pd\ 33 92 e}@é.ﬁ — bw\ c—L)AS ‘_g XY
Dalaal A0 50 el — olial) Basa o fSall
o el —olgall gl — A ol sl jnleall — Ailpasl)
“ila sl — olaalls cblalall U K Cle gana
Lol g — dsdall dal)l il e daslll ) el
cliieat & 488 dall Gkl led gan
S Aalall dlac Y b ke dadall dual) i)
dgall Sl A3 5ok — LS g sl e g s
Wo Lo zsemall uladly 2gaall = diayadll

olaall 8 A38a dal) i<l Ll

References:

1pal el

e Sawyer, Clair N., Chemistry for Environmental Engineering and Science, 5th. Edition,
the McGraw- Hill Series in Civil and Environmental Engineering.

e WHO (World Health Organization) Guidelines for Drinking-water Quality,
Incorporating 1st and 2nd Addenda, Volume 1, Recommendations. 3rd ed. WHO;

Geneva, Switzerland: 2008.

e John Wiley, Microbiology of Drinking Water Production and Distribution, First
Edition. Gabriel Bitton. © 2014 John Wiley & Sons, Inc.: 2014.

Course Design of sewage networks and . . . .
Title: wagtewater trgatment plants Al iy maall sl S et
gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct M Lab.
CIVv543 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Flow calculation methods - Planning of | — Jlasi¥) Gl Jaglads — cld peatll Glua 35k

regression networks - Types of pipes and
manholes - culverts - Implementation obstacles

-2l 33 ge — cllaall — Giladll 5 el sall £ 53)
bgha — 4l ghall ciletadll — £ )l Glasa aranad
Clalaall Ca e -a k)
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- Design of lifting stations - Longitudinal
sections — Force mains - Valve chambers
References: Hoa el

e Metcalf, Eddy, M. Abu-Orf, G. Bowden, F. L. Burton, W. Pfrang, H. D. Stensel, G.
Tchobanoglous, R. Tsuchihashi and AECOM (2014). Wastewater engineering:
treatment and resource recovery, McGraw Hill Education.

o e LeilSuds Leadl g5 il lpe 4 cilanal dilpall g Jureiill Jlae Y 4l da 5 550 (5 eaal) 2SI
2016 dxbs ¢ (Al Jlecf) S 6 3a01c1997/101 @8 258 ¢ oaall o puall slaad dallaall 5 xd I,

of calculating the wvarious consumptions
throughout the day, month and year for cities,
centers and villages- Types of drinking water
pipes- Valve chambers and their contents-

_leiotlljer:se Drinking water purification Gl olye 4853

ggggfe Prerequisite Credit hrs. Lec C?J?Ct 1L Lab.
Clvb544 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 sina
Water supply and purification works- Methods | <lus  Gok  -Adally obwll Ldadll Jle)

Al s ey asll lae o dalia ) ALY
il sl yasl ge )53 -5 Al 5 S) pall 5 (gl
Blee — Allaall EDlaiday Glalaall o e
S Jadads Al Jlee) avaal (powl -2l

crossing - Implementation obstacles- Design olaall 4855 Cllasa
criteria of purification work- Lay out of

networks and water purification plants

References: a2l )

https://doi.org/10.1007/978-3-319-66382-1.

[ ] Q&MJ@M}L@A‘JJ}&-&M‘bmmuwhw\jw\dwyw‘bjﬂdw\ﬁﬂ‘
2005 Axah ¢( il ol Aga) EIEN ¢ 52N 1997/101 b 258 ¢ (ol o yall sbual dnllaall 5 2d )
e Lahnsteiner, J. (Ed.). (2020). Handbook of Water and Used Water Purification.

_leiotlljer:se Wastewater treatment e>all (o pall sl dalles

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV545 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa
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Sewage treatment works - Methods for
calculating the different flows in summer and
winter - Types of pipes used in sewage projects-
Crossings - Implementation obstacles — Design
criteria treatment works - Planning of networks
and sewage treatment plants

Cla @b - sl Gl Al Jleel
eilsall gl Splidy lina dabiddl il )
Bilse — Gl aall Gyeal) L deadio)
CilSail Jaglads Aallaall Jlae) avanai pons) -yl

References:

:&‘)‘3‘

e Metcalf, Eddy, M. Abu-Orf, G. Bowden, F. L. Burton, W. Pfrang, H. D. Stensel, G.
Tchobanoglous, R. Tsuchihashi and AECOM (2014). Wastewater engineering:
treatment and resource recovery, McGraw Hill Education.

_leiotlljer:se Solid waste management lall clidaall 3 )l

ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIV546 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Introduction to solid waste management - What
is solid waste? - Importance of solid waste
management - Generation of solid waste -
Reuse - Recycling - Treatment - Final disposal
- Solid waste collection methods - Integrated
solid waste management - National strategy for
solid waste management - Solid waste
management hierarchy.

Gl Aale — alall Gl 5l 8 dedie
calalaall oy g Al el 5 ) el JAalall
dalladl — Ly sxll sale) - aladiuy) sale) — dilall
bl cilaliall auent 5ok - el Galidl)
Lagl iy — dlall cilalidl AL 5 ey
ceooed) Judul) — Aball calaal 5y e gl

Adal) cilaladl 5 oy

References: el
e Hoornweg, D. and P. Bhada-Tata (2012). "What a waste: a global review of solid waste
management".

Course Transportation Planning and A ..

\ | oo
Title: Traffic Engineering sl Rusin 5 il
Course - . Contact hrs.
Code- Prerequisite Credit hrs. ™ Tut. L ab.
Clv547 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction - Method of study of transportation
and traffic - Methods of transportation and

ol — a5 Ja) Al glul — Aedie

Page 519 of 741



Helwan University

2024 Llall culad all Ayl dds)all As53)

Lyl Lusaigl duis

traffic planning - Site studies and transportation
networks - Local and regional transportation
networks - Methods of calculations the volume
of traffic - Methods and systems of
transportation and traffic in Egypt -
Environmental assessment of transportation and
traffic methods and systems - Criteria of
assessment of transportation and traffic
networks.

o b iy il Jal e
sl s dall alas g cullul — )5 all 4S ja aaa
Dsoall s Jall alai by Anl) il - e

oAl 5 Jal Sl s e —

References:

1pal

(WWW.digitalengineering.com).

Wiley, Ltd, ISBN 978-0-4.

Internet, 14(10), 294.

e Handbook of Transportation Engineering, McGraw-Hill,
e Ortuzar, J.D.D. and Willumsen, L.G. ,2011. Modeling Transport, Fourth Edition, John

e Alghamdi, T., Mostafi, S., Abdelkader, G., & Elgazzar, K. (2022). A comparative study
on traffic modeling techniques for predicting and simulating traffic behavior. Future

_leiotlljer:se Geometric Design of Highways Gobll omigl) aranatll

gggg?e Prerequisite Credit hrs. Lec. C(;[]J?Ct 1 L ab.
Clv548 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: so8al) 6 giaa

Introduction - Classification of Highways -
Traffic characteristics — Geometric Design
Elements - Horizontal Alignment - Vertical
Alignment - Planning and design of at grade and
free intersections - Traffic control devices

— osoall pailan — okl Caal - dadie
C Gkl LEY) lahaadll il asaadll jealic
Clabliil) apaai glagads — 5kl ol ) Ladadsl)

o50al oSl 5 jeal — 5 5all 5 dadaui)

References:

1pal el

ISBN-13: 978-0-495-08250-7.

2015.

e Egyptian code for design and construction of rural and urban roads.
¢ Nicholas J. Garber, Lester A. ,2018. Traffic and Highway Engineering, Fourth Edition,
Hoel, University of Virginia, Library of Congress Control Number: 2008926026,

e American Association of State Highway and Transportation Officials (AASHTO). A
Policy on Geometric Design of Highways and Streets. Washington, D.C.: AASHTO,
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'C|Eiotl|Jer;S€ Road constructt;gtr; materials and LAl 3 lall a5 £ 31 50
ggzgf’e Prerequisite Credit hrs. Lec. C?Plfa 1[5 L ab.
CIV549 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol g giaa

Introduction - Road construction and paving
materials - types - composition - characteristics
- laboratory tests - test elements - test devices -
selection of subbase and base layers - composite
construction materials and their components -
asphalt mixtures and their tests - durability tests

— Lelgl = okl Caayy g ol O ge - dedie
U"’L“"\J\ k_lu.dn J\:\:\;\ — J\.ﬁ;‘}” E)'@A.\— JLL\A‘}“
5 Sl oLEY) e dgad Gall 5 dgad
e jlial s ditu Al 5 dgliny) cilhlall il Sa
5 b Al Al Ll Jeail) 38 <l sl

for concrete slabs - quality control and 83 sall Al
assurance
References: 1p) )

arXiv:2302.05884..

e Egyptian code for design and construction of rural and urban roads.
e Abdelhedi, M., Jabbar, R., & Abbes, C. (2023). Exploration of carbonate aggregates in
road construction using ultrasonic and artificial intelligence approaches. arXiv preprint

e Razak, S. M., Yahya, N., Zahid, M. Z., Bulkini, A. K., Adiyanto, M. I., Harith, N. S. H.,
... & Mohamad, M. E. (2023). Improving sustainability of road construction by partial
replacement of natural aggregates in subbase layer with crushed brick and recla

?ﬁlljer:se Structural Design of Highways Gkl ALY sl

ggggf’e Prerequisite Credit hrs. ec. C?:ia 1[5 L ab.
CIV550 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: so8all (5 gina

Introduction - Studies of traffic loads - Vehicle
characteristics - Vehicle analysis - Stress
analysis on roads - Stages of road structural
design - Elements of road structural design -
Factors and variables affecting the design

UASLAAS—:‘TL)‘S‘)A” Jlaayl &L}L&‘)J—"\AJ&A
Sle alalgay) dalag — Gl all Jalas - Gls Yl
palie - 3kl ALY el Jal e — 3kl
G paidl 5 Jalgall — okl LAY sl

paaill e 5 il

References:

1pal el

e Egyptian code for design and construction of rural and urban roads.
e Van der Spuy, P. (2020). Derivation of a traffic load model for the structural design of
highway bridges in South Africa (Doctoral dissertation, Stellenbosch University).
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Ho Rogers, M., & Enright, B. (2023). Highway engineering. John Wiley & Sons.

systems - Monitoring of flexible pavement
defects — Pavement condition Index - Methods
of flexible pavement evaluation - Methods of
flexible paving maintenance - Methods of rigid

Course Maintenance and Repairing of . .

Title: Highways and AiIC;portsg ol GBI pre iy M
gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV551 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol g giaa
Introduction - Maintenance management | Gkl e da ;) — alluall 3l el - dedia

s o 3ok - ol Als Jales - Zleny)
Llpa il Al ,al) Coa ) s i 55k
5 Al 8 d3aall o sl - leall Caa )l

pavement evaluation - Methods of rigid paving pra Al
maintenance - Modern of maintenance and

repairing materials

References: 1a )
e Egyptian code for design and construction of rural and urban roads.

%otllJer:se Airport planning and design <l jlaall aranal g Jaylads

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV552 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Introduction - Loads on runway corridors -
Standards and determinants of engineering
design - Structural design criteria - Factors
affecting structural design - Examples of
structural design of airports using the computer.

‘)_.g_.gb.n—d\‘):xu\ GJ\MQ\‘)M‘_AQ Jlaa¥) — aania
a..m..aﬂ\ ‘)...\:\L«.A — Guﬁ.lgj\ M‘ Glaaaa
= ALEY) w85 el Jalall — ALY
Aty @l jhall SLEY) sl o Al

LY Al

References:

1al )

1-24.

eTransportation, 17, 100257.

e Voskaki, A., Budd, T., & Mason, K. (2023). The impact of climate hazards to airport
systems: a synthesis of the implications and risk mitigation trends. Transport Reviews,

e Guo, Z, Li, B,, Taylor, G., & Zhang, X. (2023). Infrastructure planning for airport
microgrid integrated with electric aircraft and parking lot electric vehicles.
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e Di Graziano, A., Ragusa, E., Trifilo, D., Triaca, L. M., Trombetti, M., & Arcidiacono,
C. (2023). Interaction Between Airport Facilities and The Surrounding Area Within the
GIS And BIM Interoperability. Transportation Research Procedia, 69, 273-280.

_(Izi(illjer:se Photogrammetry and applications Lelankad 5 (5 yial o i 5dll

ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV553 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Types of aerial cameras - Camera calibration -
Principals of aerial photos - Map production
using aerial photos - Relief displacement -
Stereoscopy and parallax - Flight planning -
Theory of orientation - Aerial triangulation —
Principles of digital mapping - Production of
topographic maps - Digital elevation models -
Data sorting - Quality assessment - Application
of digital maps

Clanlas) — ) yalS 5l (3 5k - ) jualSll o) i
o el Glua - Al ) A Y) - Ay sall
aga sill Ayl () el Aoy A el — SV )
s sl Culid)

A8 ye gadall ol AN oL - el 1) Jad) AT il
sl Jadl Al calipdat — Jadl HAal 32 ga

References:

:&\JAJ‘

e Introduction to Modern Photogrammetry Edward M. Mikhail ,James S. Bethel ,J. Chris

McGlone - 2013

?ﬁlljer:se Advanced geodesy daaiall L gl

ggg::e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIVv554 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g gl

Introduction - Study of earth figure - Geodetic
computations on earth - Reference systems -
Geodetic computations on the reference
systems - Constructing horizontal control points
- Types of horizontal networks - constructing

o ) el (5 ya e YT IS A 0 - Aanie
gl e s sl Cluall - 3] -
- Al M AEsY) A ) cul Gl Jags - daliay)
- uilad) Jlee Y - el Gl dags lad el (3
- A eall LB A e - Audl Jled)

vertical control points - Trigonometric geodetic Gluaall 5 aa )l
leveling
References: Ho B
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e Wolfgang Torge, Jiirgen Miiller(2012)” Geodesy” De Gruyter ebook
ISBN:9783110250008, 3110250004

C_our_se Remote Sensing g (e ledin)

Title:

gggg‘j’e Prerequisite Credit hrs. Lec. C?IE]J?Ct 1[5 L ab.
CIV555 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Introduction - Principals of remote sensing - | Glasall - 3 e Jedind¥) clulul - desi
Electromagnetic radiations and fields - Sources | Cleslaall  jabas - unhaline g Sl Jlaall
of remote sensing data - Aerial photos - | &kl sl - ) gall 15 - 3y (e Jladiind
Multispectral images - Satellite images - Radar | - uaill saill aki - Leliall HLdY) ) ga -
images - Photo interpretation -Classification of | Jidai - diladll ) geall (0 e glaall 36) 85 s
satellite images- Active remote sensing - | Jlediiuw¥)-Aylaadll ) pall Caiai— 404 )l ) gall

Remote sensing Applications S e i) Gkl oGl o
Aaiaal) Anigl)
References: HE S

e Andrew N. Rencz , Robert A. Ryerson (1999) Manual of Remote Sensing ISBN: 978-0-
471-29405-4
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8.2 Master of Science (MSc) Program in CIV Engineering
Aisall dudigl aglal) jiuale el 2-8

The academic master’s stage in civil engineering is considered a stage of postgraduate studies
aimed at developing scientific research and academic research in specific areas within civil
engineering, during which the primary focus is on scientific research and the expansion of
knowledge in specialized areas of civil engineering. In general, academic postgraduate studies
enable graduates to Developing research, analytical and critical thinking skills in specific,
specialized areas within civil engineering, graduates from this program can take up high-
ranking academic positions or work in research and development centers.

8.2.1 Graduate attributes of Master of Science (MSc) Program in CIV Engineering
The graduate of the “Civil Engineering” Master of Science Program should be able to:
1) Compiling scientific material: exploring research literature and sources, using and

applying advanced research methods and tools, understanding and assimilating the
various applications of research methods, and mastering the conduct of various
scientific studies.

2) Research knowledge: Acquiring new information from the latest scientific research
findings.

3) Analytical thinking: Providing appropriate scientific solutions to problems in the
field of civil engineering by identifying, analyzing, and presenting problems in a
scientifically structured study, and demonstrating awareness of current problems
and modern insights in the field of civil engineering.

4) Communication and influence: Acquire advanced communication skills to interact
with various actors and transfer knowledge and understanding effectively. He also
understands the impact of scientific studies on community development and has the
ability to lead the work team for any research projects.

5) Academic continuity: Able to develop oneself academically and capable of
continuous learning.

6) Commitment to ethics: Acting in a way that reflects commitment to integrity,
credibility, and adherence to the rules of scientific research.

8.2.2 Learning outcomes Master of Science (MSc) Program in CIV Engineering
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:

1) An advanced comprehension of the shifting knowledge base in their engineering
specialist.

2) The capacity to examine and synthesize research and professional literature in their
engineering specialty.

3) Advanced engineering skills and procedures appropriate to their specialist.

4) Well-developed problem-solving abilities in the engineering specialty,
characterized by flexibility of approach.
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5) The ability to communicate their knowledge and comprehension through oral and
written presentations.

6) A thorough awareness of the international context and the sensitivity of their
engineering specialist.

7) An understanding of the conception, execution, and reporting of original research.

8) A deep regard for truth, intellectual honesty, and the ethics of scholarship.

9) An understanding of how advanced knowledge enables the student to provide
leadership in the specialty area.

10) An appreciation for the importance and worth of their knowledge to the larger
community.

11) The ability to engage in contemporary societal issues when appropriate.

12) Advanced working skills in the application of computer systems and software, as
well as an openness to new technological opportunities.

8.2.3 Construction of Science (MSc) Program in CIV Engineering

The candidate who successfully passes the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 8-10, Table 8-13, and
Table 8-16 for Structural Engineering, Water Resources and Public Works fields. After
successfully completing these courses, the main supervisor should select another 12 credit
hours courses from the available elective courses listed below in

Table 8-11, Table 8-14, and Table 8-17 for Structural Engineering, Water Resources and Public
Works field. The selected courses should be related to the research area selected by the
candidate. After that, the candidate was ready to prepare a master thesis that present his ability
to analysis and present scientific information in a proper level under full supervision of the
main supervisor (supervision committee). The competencies matrix of each course in the
Master of Science program is shown in Table 8-12, Table 8-15, and Table 8-16 for Structural
Engineering, Water Resources and Public Works field.

Table 8-10 Compulsory courses for Master of Science in Structural Engineering.

4 [<5] [<B)
1 5|8, B £

- T b= <
No.| Code e Course Name = % QB|O| E|E
requisite S| 8|80l = | F =
Slo|® |iT n
1 | CIv501 Technical writing 3 140)] 20 | 40 |100| 3
2 | CIV502 Computer programming 3 140 | 20 | 40 |100]| 3
3 | CIv503 Basics of scientific research 3 140| 20 | 40 (100]| 3
4 | crvsoa Stryctural analysis using finite 3 laol 20 | 20 [100] 3

element method

Page 526 of 741




e lglaiiagls

Helwan University

2024 Llall culad all Ayl dds)all As53)

Lyl Lusaigl duis

Table 8-11 Elective courses for Master of Science in Structural Engineering.

Sustainable Projects

. 4 (5] [<5)
$1 5|8 | B =
— I p —
No.| Code HiE Course Name = % 838l o| & E
requisite 2l g0l s F |3
S|lo|r |iT n
1 | CIv600 [Elasticity theory 3140 20 | 40 |100| 3
s | crveol Dyr}amlq analysis and earthquake 3 a0l 20 | 20 | 100 3
engineering
3 | CIV602 Theory of Plates and Shells 3140 20 | 40 |100| 3
4 | cIveos Design of Prestressed Concrete 3 a0l 20 | 20 | 100 3
Structures (1)
5 | CIV604 [Reinforced Concrete Bridges 3 140)]| 20 | 40 |100| 3
Design of Repair and 3
6 | CIV605 Strengthening Works of RC 3 40| 20 | 40 | 100
Structures
7 | CIV606 | CIV506 |High-Rise RC Buildings (2) 3140 20 | 40 |100| 3
8 | CIV607 | CIV507 [Special RC Structures (2) 3140 20 | 40 |100| 3
CIV608 Adv_anced Reinforced Concrete 3 a0l 20 | 20 [ 100] 3
Design (1)
CIV609 Plastic analysis and design of 3 a0l 20 | 20 [ 100] 3
steel structures
CIve10 Composite steel structures 3 140 20 | 40 |100| 3
Computer Applications in the
Clvell Design of Steel Structures 314020 (40110013
CIV612 Analysis and design of cold 3 a0l 20 | 20 [ 100] 3
formed elements
CIV613 Design of steel tanks and silos 3140 20 | 40 |100| 3
Clvel4 Advanced analysis of tunneling 3 140 20 | 40 |100| 3
CIV615 |[Rock mechanics 3 140 20 | 40 |100| 3
CIV616 Soil-structure interaction 3140 20 | 40 |100| 3
Clvel7 Problematic soil 3140 20 | 40 |100| 3
CIV618 De_S|gn of load-bearing brick 3 a0l 20 | 20 [ 100] 3
buildings
CIVe619 Concrete technology 3 140] 20 | 40 |100| 3
CIV620 Planning & Scheduling of 4 20| 20 | 20 | 100] 3
|[Resources
Clve2l International Rating Systems of 4 20| 20 | 20 | 100] 3
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Clve22 g/ilferlagement of construction 4 20| 20 | 20 | 1001 3
CIVve623 International Construction 4 20| 20 | 20 | 100! 3
Contracts

CIve24 IR|SI§ Management of Construction| 4 20| 20 | 20 | 1001 3
Projects

CIv625 Cogt Management of Construction| 4 21 20 | 20 l100]| 3
Projects

CIV626 Plannl_ng & Monitoring 4 40| 20 | 40 | 100! 3
Techniques.

CIV627 Site layout Planning 4 {40] 20 {40 )100] 3

CIVv628 Tenderln_g, Bidding, and 4 20| 20 | 20 | 100] 3
Contracting

CIve29 Artificial Intelligence 3 140 20 | 40 |100| 3

Table 8-12 The Courses - Graduate Attributes relationships for Master of Science
program in CIV Engineering (Structural Engineering Field)

No.

Code

Course Name

Graduate Attributes

1

2

3

4

6

CIV501

Technical writing

\/

\/

\/

CIV502

Computer programming

CIV503

Basics of scientific research

\/

\/

CIV504

Stryctural analysis using finite element method

CIV600

[Elasticity theory

<212

CIV601

Dynamic analysis and earthquake engineering

CIV602

Theory of Plates and Shells

CIV603

Design of Prestressed Concrete Structures (1)

Olo|NIo|OoI|BRIWIN|F-

CIV604

[Reinforced Concrete Bridges

(=Y
o

CIV605

Design of Repair and Strengthening Works of RC
Structures

-
-

CIV606

High-Rise RC Buildings (2)

[EN
N

CIV607

Special RC Structures (2)

<2< ]

=Y
w

CIV608

Advanced Reinforced Concrete Design (1)

[EEN
IS

CIV609

Plastic analysis and design of steel structures

=
o1

CIV610

Composite steel structures

[EY
()}

CIV611

Computer Applications in the Design of Steel Structures

21 |1 |&]=d <&

| ]
~

CIV612

Analysis and design of cold formed elements

=
(e}

CIV613

Design of steel tanks and silos

-
(o)

CIV614

Advanced analysis of tunneling

N
o

CIV615

IRock mechanics

<212

N
-

CIV616

Soil-structure interaction

2|2

N
N

CIV61l7

Problematic soil

L2l ]=2]<2]1=2 2L|2]=2]=<]1<2 2Ll2]=2]=<2]1<2 <=2 ]<2]

Lyl |2]<2]=2]<2] Rl P = Pl P = = = Pl B 6
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23

CIV618

Design of load-bearing brick buildings

24

CIV619

Concrete technology

<<

25

CIV620

Planning & Scheduling of Resources

26

CIV621

International Rating Systems of Sustainable Projects

27

CIV622

Advanced Systems Analysis of Construction Management

<2 |2 ]<]

28

CIV623

International Construction Contracts

29

CIvV624

[Risk Management of Construction Projects

30

CIV625

Cost Management of Construction Projects

<12

31

CIV626

Planning & Monitoring Techniques.

32

CIV627

Construction Site layout planning

33

CIV628

Tendering and contracting

2|2 ]<2]<2]<2]2]<2]<]<]

34

CIV629

Artificial Intelligence

L]l ]2 ]2 ]<2]<]

Table 8-13 Compulsory courses for Master of Science in CIV Engineering (Water

resources Field)

. x [<B) [5)

el s 8.l 8| | E

No.| Code Pl Course Name = % 8%lo| & E
requisite s|g|8o|=|F|E

S|lo|r |iT i

1 | CIV502 Computer programming 3140 20 | 40 |100]| 3
2 | CIV503 Basics of scientific research 3 140] 20 | 40 |100]| 3
3 | CIV500 Applied statistics 3140 20 | 40 | 100| 3
4 | CIV531 [Engineering hydrology 31401 20 | 40 | 100 3

Table 8-14 Elective courses for Master of Science in CIV Engineering (Water resources

Field)
| x @D @
s|5|8| 8| _|E
No.| Code Pl Course Name b %, SBlo| E(E
requisite 2|l &|s0| | F §
S|o|® |iT n
1 | CIVe3l | CIV531 |Surface Water Hydrology 3 140 20 | 40 |100]| 3
2 | CIve3d2 | CIV531 |Groundwater Hydrology 3 140)]| 20 | 40 |100| 3
3 CIVe633 Iw;groggsnsl Engineering & 3 a0l 20 | 20 | 100 3
4 | CIVe634 | CIV531 |Environmental Hydrology 3140 20 | 40 |100| 3
5 | CIV635 Advanced fluid mechanics 3 140)]| 20 | 40 |100| 3
6 | CIV636 Seminar 3140 20 | 40 |100| 3
7 | CIVe637 Information Systems in Irrigation | 3 | 40 | 20 | 40 |100)| 3
8 | CIVe638 | CIVS03 [Numerical Modeling 3 140]| 20 | 40 |100]| 3
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9 CIV639 | CIV502 |Statistical Methods for Water 3 a0l 20 | 20 [ 100] 3
Management

Table 8-15 The Courses - Graduate Attributes relationships for Master of Science in
CIV Engineering (Water resources Field)

Graduate Attributes
No| Code Course Name 11213021516
1 | C1v502 [Computer programming VIV Y
2 | CIV503 [Basics of scientific research \ \
3 | CIV500 [Applied statistics VI VY]
4 | CIv531 [Engineering hydrology MR \
5 | CIV631 [Surface Water Hydrology MR \
6 | CIV632 |Groundwater Hydrology MK \
7 | CIv633 [Environmental Engineering & Water Quality VIV |V
8 | CIV634 [Environmental Hydrology VIV Y
9 | CIV635 [Advanced fluid mechanics MR \
10| CIV636 [Seminar V V]
11| CIV637 [Information Systems in Irrigation \ V]
12| CIV638 [Numerical Modeling \ \
13| CIV639 [Statistical Methods for Water Management VI O[N] Y
Table 8-16 Compulsory courses for Master of Science in CIV Engineering (Public
Works Field)
. B4 (5] [<5)
21s5|S.l 8| _1|E
No.| Code A Course Name b % 838l o| £ E
requisite 2l &80l | F| s
S|o|® |iT i
1 | CIV500 Applied statistics 31401 20 | 40 |100] 3
9 CIvs43 Design of sewage networks and 3 a0l 20 | 20 [ 100] 3
wastewater treatment plants
3 | Clv548 Geometric design of Highways 3 140] 20 | 40 |100]| 3
4 | CIV553 Photogrammetry and applications| 3 | 40| 20 | 40 |100| 3
Table 8-17 Elective courses for Master of Science in CIV Engineering (Public Works
Field)
Y4 [<B] (5]
15|88 _|E
No.| Code [Pre-requisite Course Name i %, % 3 o % E
Sl glso| Bl F|S
S|o|* | n
1 Clve4l Advanced technologies in 3 laol 20 | 20 [100] 3
wastewater treatment
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9 Clve42 Environmental quality 3 a0l 20 | 20 [ 100 3
management methods

3 CIv643 Laboratory experiments & 3 a0l 20 | 20 100 3
measurements

4 | crveaa Advanced Soil stabilization and 3 a0 20 | 20 | 100 3
[improvement

5 | cIvess Advanced structural design of 3 a0l 20 | 20 [100 3
highways
Applications of computer 3

6 | CIVo46 software in transportation and 3140 20 | 40 |100
traffic

7 | civear Technology of highways 3 |40 20 | 40 | 100] 3
construction and pavement

s | civess Maqagementar]d construction 3 a0l 20 | 20 | 100 3
of highway projects

9 | CIV649 Planning of urban transportation| 3 | 40| 20 | 40 |100| 3

10 | CIV650 Global Positioning Systems 3140 20 | 40 |100( 3

11 CIVe51 Geographic Information 3 a0 20 | 20 |100] 3
Systems

12 CIV652 Surve_ylngW|th Mobile 3 a0l 20 | 20 [100] 3
Mapping Systems

Table 8-18 The Courses - Graduate Attributes relationships for Master of Science in

CIV Engineering (Public Works Field)

No.

Code

Course Name

Graduate Attributes

1

3

4

6

CIV500

Applied statistics

\/

\/

CIV543

Design of sewage networks and wastewater treatment
plants

ClVv548

Geometric design of Highways

CIV553

Photogrammetry and applications

Clve41l

Advanced technologies in wastewater treatment

2|2 ]<] 2124

CIV642

|[Environmental quality management methods

< <21<2] <

CIV643

Laboratory experiments & measurements

CIvV644

Advanced Soil stabilization and improvement

((o}l Koo} E_N] Nop} Nz} - OUH NN CRuN N o

CIV645

Advanced structural design of highways

(BN
o

CIVo646

Applications of computer software in transportation and
ftraffic

-
-

CIvVe47

Technology of highways construction and pavement

[EN
N

CIV648

Management and construction of highway projects

=
w

CIV649

Planning of urban transportation

<212

[EEN
IS

CIV650

Global Positioning Systems

2 |=<2]<]

=
o1

CIV651

Geographical Information Systems

2|2 ]<2]<]<2 22l ]<]<2]=2]<2|<] 212 o
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|16] C1v652 [Surveying With Mobile Mapping Systems [NV | [V

8.2.4 Courses Content of Science (MSc) Program in CIV Engineering
The Course content of the above listed courses for the Master of Science of Civil Engineering
are listed below:

(A) Structural Engineering Field
Course -
. \ ..
Title: Elasticity theory 5yl 4yl
Course . . Contact hrs.
P hrs.
Code- rerequisite Credit hrs Lec Tut Lab.
CIVv600 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Stress-strain relationships, Hooke’s law, Stress-
strain compounds in one level two levels and
three levels, Stress and strain variables, Planar
stresses and strains, Mohr’s circle, Differential
equilibrium equations, Planar problems with
rectangular and circular coordinates

LS g ¢ a9 ¢ Jleai¥lg aleal) GlEdle
GlalgaVl ¢ Jadi¥l g dleaV &l paia ¢ Gl giaa
OV ¥ alae ¢ A g 35300 ¢ A glusall YR8

Ay

References:

1pl el

e Theory of Elasticity T. G. Sitharam, L. Govindaraju, Springer Nature, Mar 25, 2021
e Theory of Elasticity for Scientists and Engineers, Teodor M. Atanackovic , Ardéshir

Guran,

Course Dynamic analysis and earthquake - . . .

. ) Y A Lual) Jalasl)
Title: engineering DTS a5 el
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.
Clve01 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Single degree of freedom systems. Response to
different excitations: free vibration, periodic
and impulse loads with infinitesimal times of
impact, decay, Newmark method for solving
equations of motion,The Nature of Earthquake
ground motion Linear response
spectraNonlinear response spectra Multi degree

bl Saaluall )3Vl ASHall c¥alas
Jlea¥! 5 Y Ay jall da o dalal ciliid) e
Apdanill s 4 sall Juaal s sall ) 3ia ¥ ASalipal)
38y ¢ PDlaacall ¢ jrall Aaline ilidae i @l
Ol gl Cada (A< jal) Y alae Jal &l g
<l el dadail el o) ye sl G gladl) Canda
Llay) JIKal 5 5all 5 Y sasaie 4 s Sla o
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of freedom system: free vibration and forms of
natural patterns and vibrations under Effect of
forces and decaying systems, random
vibrations. Earthquake response and design of
multistory building characteristics of ground
motion, plate tectonics, seismic waves, faults,
intensity scales, ground motion measurements,
seismic hazard analysis

Laly el Lals cad el Yy dsadall
gl dedie A gdall ) AW (Als el
A i ) Y N AS ) (ailiad 3l )
Bl Ganlia ¢l sl (A Y 1) A ) il sall
A5 5 ghadll Julad cdaca ) ASHall cululs
San ¥ Al 5150 5 ghadll Las e dadia cadall
el e adieadl G50 50 & gliall aranaill & seda ¢

Aaall dpallall g Aulsall culdal y1EN g chla <)

References:

:&‘)‘3‘

e Dynamics Of Structures Theory & Applications To Earthquake Engineering by Anil K
Chopra (Author),Pearson Education Limited (Publisher) 2015.
¢ Introduction to Dynamics of Structures and Earthquake Engineering, [J Gian Paolo

Cimellaro, Sebastiano Marasco 2015.

_(Izi(illjer:se Theory of Plates and Shells by il g 610 Ayl

gggse Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIVv602 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1oAal (5 gl

Classical plate bending theory; Equations of
slope and curvature. Moments and equilibrium
equations. Basic equations of equilibrium of
axi-symmetrical shells. Curvature, slope and
bending moment relations. Membrane theory
for axi-symmetric shell structures. Analysis of
shells by membrane and bending theories.
Classical and numerical solutions. Anisotropic
and sandwich plates and shells. Applications to
design of plate and shell structures with
different boundary conditions.

Jsladl ey 8l g ) I3 Al o) 35Y) S Alaa
VY eVl Ay Aadlly Aadil
K:ULJ ‘:L])A il ‘;.:: C\}SY\ s“,ﬁaﬁud\
I T I RN T NP N IR g
i saod) Uosae ABLadl il sliaiy)
Jalatl it ASsandl iy 80 A ki ¢ ABLAY
@iy Jua¥iill s 4,8 clite ayeal

References:

1al )

e Timoshenko, S.P. and Woinowsky-Krieger, S. Theory of Plates and Shells”, 2nd ed.,

ISBN 0-07-085820-9, McGraw-Hill, 1970.

e Reddy, J.N. “Theory and Analysis of Elastic Plates and Shells”, 2nd ed., ISBN 978-

0849384158, CRC Press, 2006.

Course
Title:

Design of Prestressed Concrete
Structures (1)

(1)2ea ! 48l Al yal) liaal
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ggzgf’e Prerequisite Credit hrs. Lec C?J?Ct i Lab.
CIVve03 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g giaa

Introduction and concept of prestressed
concrete, mechanical properties of the used
material and design provisions of ECP 203-
2020, type of prestressing systems (pre-
tensioned and post-tensioned  concrete),
structural analysis and design of prestressed
concrete beams, cable profile, and locations,
normal stress distribution on the prestressed
cross-sections at different locations along the
beam length, flexural capacity calculation using
the ultimate limit-state approach, design for
shear, estimation the total losses in prestressing
force, design of anchorage zones, structural
details.

daludl Ll Al e 3 dea¥) Gow 5 S
il i) s Sl Ll 535 Aeddtusall Al gall
MgVl LAl 3k (s madll 281 ik ppensl
(lgay) dile @l sl lasy) Jdadll (i)
as ey Al Al all cleladl) ayenss
Clalga ¥ w58 s ol Sl o LS i i
A}.A;J\ e.\M.\ ‘uaﬂ\ ‘;\AJIAA] ?.\AAA.\” cale Uaslf ‘;
lgaly) G C_)Lﬁ ‘_g Jﬁ\}ﬁ\ Glus (5 puadll

Al Jaalis calga Y Al il

References:

1pal el

Mihlimy, Volume 3, Chapter 7-10.

Loss,” ACI 313-16, Farmington Hills, M1,

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and
Construction, Giza, Egypt, 2020 (Chapters 5).

e Design of Reinforced Concrete Structures, Mashhour Ghoneim and Mahmoud ElI-

e ACI 423.1R (American Concrete Institute) (2016). “Guide to Estimating Prestress

?ﬁlljer:se Reinforced Concrete Bridges Aaliall 4l yall (5 sl

gggg‘?e Prerequisite Credit hrs. Lec. C(;f:fzc'[ M Lab.
CIVv604 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g

Type of prestressed concrete bridges, box
section bridges, curved bridges, skew bridges,
implementation procedures, suspension

13 LS - alga ) dilu dlu ,all 6 LSl o) il
daiadl (g LS - daled) g LS sl 5,k -

bridges, hybrid bridges, usage of high-strength s3le e sk
concrete in bridges
References: ) Al
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structures.” CRC press.

e Fu, C.C. and Wang, S., (2014). “Computational analysis and design of bridge

Course Design _of Repair and ) N ‘

Title: Strengthening Works of RC il Al liiall axe 2l axe il Jlee | aranad
Structures

gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L Lab.

CIV605 3 3 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: o8l (o giaa

Introduction, different methods for joining
between new and old concretes and estimation
of the shear strength of the contact surface,
shoring impact on stresses distribution between
the old and new parts, estimation of the stresses
and strains developed in the new composite
sections (old and new concrete and
reinforcement acting together) during different

o8 suaall Alu al) Loy 1 Adliad) 5kl — dedie
- Jealidl) mhandl e (bl daglie (iluon 5 Aoyl
ainll s Clalga¥l e 355 e caliall Jleef il
Gloa — 3aal) ase jill 5 s il Cclila) 5 ol
e A yall e Uadll 8 Y ladiy) g culalgay) ) olas
I P SCC RRENGRUE PR CIRE
Gl s 33ee V) aeXiy are i 3k — Aakisdll
duel iyl Jdalaally clladlly — <l sl

stages of strengthening procedures, methods of L)
repairing and strengthening of columns,

foundations, beams, and slabs.

References: el

oY) dnls A g e 2]

Farmington Hills, MI: ACI.

o S e o fcandl gl Gyl a0 ge ASealac ) e Mgadlal (3 s Al jall cliiall g aai QS

e ACI (American Concrete Institute). 2017. Guide for the design and construction of
externally bonded FRP systems for strengthening concrete structures. ACI 440.2R-17.

e ECP 208 (2012) “Design Principals and Implementation Requirements for Use of
Fiber-reinforced Polymers in Construction Fields.” Housing and Building Research
Center, Ministry of Building and Construction, Giza, Egypt, 2012.

%ot‘ljerzse High-Rise RC Buildings (2) (2)dlall sl A Liial

gggg‘?e Prerequisite Credit hrs. Lec. C?JEC'[ e} L ab.
CIV606 CIV506 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
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Behavior of Squat Shear walls, Shear wall—
frame lateral load interaction utilizing
compatibility Method (Equation A), Shear wall
— Frame lateral load interaction utilizing
Approximate Method (Equation C), analysis
and design of Core Structures, analysis, and

alad Jlas — 3 juadl) alll L) e gl Al o
Jleal¥l ils cns @l Y1 pe A4S il al
(Equation A) — &8 sl Ag Hha aladtiuly dilal)
‘)uht_\;.nu\‘)U::\J\@ASM\ uasl\ eLLud.ﬂ;.a
A ) AR Aasiul sl JlaYl
Gy bl panal g d.d;_a(Equanon C) -

design of Tube system. Al apeaiy dilad —(LsS)oalll Ll s
Ay
References: el

e Taranath, B. S. (2009). “Reinforced Concrete Design of Tall Buildings”. CRC press.

_(Izi(illjer:se Special RC Structures (2) (2)Aalal) Al Al il

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIve07 CIV507 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Introduction loads and load distribution on RC
bridges, bridges structural systems (i.e., grid
beams system, hollow box girders, prestressed
concrete bridges), analysis/design of all
structural members, analysis for flexural and
torsion in bridges, design of
piers/columns/abutments, structural detail and

abail) — Jlaa¥) sdaliall dlu jall o LSl — dadie
aldai — Al @l S allad) g ,LSU Aglisy)
s (alga Y Al g LSH — e jaal) cle Uadl)
— Aaladl gl b Apliy) jealiall ajeals
daalaill — S LSl & Ll el
Gliidl apeaty s daall 35k ALY
aaldi — dipaall 5 Laliil) (3 ,hally dalad) 4, il

implementation approaches, analysis/design of 2l 488 ¢ el
special membrane structures with traditional

and recent approaches, their reinforcement

details and implementation procedures.

References: HE S

engineering. Thomas Telford.

e AASHTO, L., Bridge Design Specifications 8th edition, 2017. American Association of
State Highway and Transportation Officials (Especificaciones de disefio de puentes
AASHTO LRFD 8va edicion, denominada en este informe como BDS).

e Ryall, M.J., Parke, G.A. and Harding, J.E. eds., 2000. The manual of bridge

Course Advanced Reinforced Concrete . " 3
| il 2 . .
Title: Design (1) (L)ool o 2] syt
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: q Lec. Tut. Lab.
ClIVv608 3 3 0 0
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Course Class Works Prac/Oral

Final Exam | Total | Exam Time hr.

Grades 40 20

40 100 3

Course Content:

1084 (5 5iaa

Introduction, design slabs subjected to
concentrated loads, - design RC elements using
the strut-tie model approach, design of slabs
with openings, yield line theory.

~ 538 e Jleal Ll cind GO s — dadia
22 jealic Al Abe Al ealiall asead
LM aeai o clamll il - daeall

8 iy i el

References:

:&‘)‘3‘

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and
Construction, Giza, Egypt, 2020 (Chapters 4&6).

plastic analysis, Equilibrium method, Virtual
work method, Deflection evaluation, Computer
modeling, Linear analysis of plastic hinging,
Nonlinear analysis of plastic hinging.

Course Plastic analysis & design of steel P . .

Title: Ztructures ’ ilal) el Gl ppastll s dal
ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIV609 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ soAall g gina
Introduction, Plastic hinging, Methods of | & deadiall @l doalll dliaddl daia

Ayl o) Y Ay oo ) (a:\A_AAﬂ\J Jdasl)
A adail) ‘e:\';)ﬂ\ pads cgﬁa\)ﬁﬂ“ Ja_al
&l e\d&l.n\_j aall) dliadal) Julas s&‘)ﬂ culall

b3 apaaill 5 Jalaill ¢ J5Y)

References:

1pl el

e M. Bill Wong, Plastic Analysis and Design of Steel Structures. 2009. Elsevier Science.

?ﬁlljer:se Composite steel structures A8 pall llall i)

ggz::e Prerequisite Credit hrs. Lec. C?J:Ct 1L L ab.
CIve610 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa

Introduction, Behavior of composite sections,
Simple and continuous composite beams, Shear
connectors, Continuous composite beams,
Composite floors, Types of composite columns,
Composite frames. Rules of different codes.

Syl Gl Sl (A yall e Uasl) @l gl (danaa
uhm‘)\ﬂ cuadll Jayl gy 63 paionall g ST YW ddasuny
A ) il Y S ) 3aee Y g1 sl Syl
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References: | 22l

and rules for buildings - EN 1994-1-2004

e Oehlers, D. J., & Bradford, M. A. (2013). Composite steel and concrete structures:
fundamental behaviour: fundamental behaviour. Elsevier.

e Specification for Structural Steel Buildings - ANSI/AISC 360-16

e Eurocode 4: Design of composite steel and concrete structures - Part 1-1: General rules

Course Computer Applications in the s v ot . e v
Title: Despign of gtpeel Structures il cliiall et g G rulad) il
ggg:’e Prerequisite Credit hrs. Lec. C?JECJ[ e Lab.
Clvell 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o84l (5 giaa

Introduction, Using of research programs in
analysis of steel structures, non-linear analysis,
hints for different finite element programs used
in research, Modeling of different steel
elements, Verification of model.

i) g 8 aiad) geal ) sladial ciesial)
).\AU:J\ C.a\).ﬁ Oe B chij\ T Al caliall
ealial Akl a8 Aandtond) Adlia ) s3mal

sl (e inl) (i) L)

References:

:&\JAJ‘

Applications. CRC Press.

e W.F. Chen (2018) Advanced Analysis of Steel Frames Theory, Software, and

Course Analysis and design of cold P L . .
Title: formed elements 2L ole Aafall slne ) ppnnay il
gggg?e Prerequisite Credit hrs. Lec C?J?Ct ks Lab.
CIV612 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Introduction, Capacity of slender sections and | <larsay 4gaill Glelhdl daglie dadia
design limitations, Sections subjected t0 | slisil asial A pall Gleladl careall
bending moment, Sections subjected to axial | ¢~ hian 8 Aa el Glelad
compression, Combined bending and axial | saliall chicay cliady  Aia jall  jaliall
compression, Tubular sections, Connections of | ¢z xiall  lall 1l dliagl @yl
cold formed steel, Corrugated metal sheets, S il i)
Codes requirements.

References: Ho B

e Wei-Wen Yu and Roger A. LaBoube, Cold-Formed Steel Design — 5th Edition. 2020.
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Structural Members 2016 Edition.

e AISI Standard - North American Specifications for the Design of Cold-Formed Steel

e Eurocode 3 - Design of steel structures - Part 1-3: General rules- Supplementary rules
for cold-formed members and sheeting — EN 1993-1-3:2006

_(Izi(illjer:se Design of steel tanks and silos cllall aal guall g il 32 aranas
ggg;?e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV613 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Steel tanks: rested on soil, elevated (circular,
rectangular), Static analysis and design,
Dynamic analysis and equivalent static load,
Steel silos: effect of solid and liquid materials,
loads, loading systems, shell analysis, Different
codes.

(Alihiise Ay 3i1) de 8 ye g ) callall ) HAl
Sl Jalaill ( Saliny) apaaill s Jalal)
il s llall gl el (S (Saliny) Jaall
sl ¢ Jpaaill alas ¢ Jlaa¥) bl 5 daliall o) sall

Adliadl o) SY) 5yl

References:

:&\JAJ‘

e Eurocode 1: Actions on structures - Part 4: Silos and tanks - EN 1991-4:2006.
e Welded Steel Tanks for Oil Storage - API STANDARD 650 — 13th Edition. 2020
e Ghali, A. (2014). Circular storage tanks and silos. CRC Press.

?ﬁlljer:se Advanced analysis of tunneling Sy aaiiadl Jalasl)

ggggfe Prerequisite Credit hrs. ec. C?Jia 1[5 L ab.
Clve14 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) (g giaa

Overview of tunneling methods and simplified
analysis approaches, stresses and displacements
associated with excavations of tunnels, support
of tunnels, design of tunnels in soft and hard
ground.

Gobs WY 5 manal 3ok (o dale 5k
Sia Adasi yal) da) 3V 5 b sieall 5 cddanaddl (el
G WY aseais (@AY ai LaS (@Y

Aalall ol HY) s Al ) 5y

References:

1pal el

Technology, 2020, 103: 103465.

e “Calculation of pressure on the shallow-buried twin-tunnel in layered strata”. LYU H
M, SHEN S L, ZHOU A N, CHEN K L Tunnelling and Underground Space
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146(3): 1-12.

Technology, 2008, 23: 120-127

e “Risk assessment using a new consulting process in fuzzy AHP”. LYU H M, SUN W J,
SHEN S L, ZHOU A N. Journal of Construction Engineering and Management, 2020,

o “Effects of pipe roof supports and the excavation method on the displacements above a
tunnel face”. HISATAKE M, OHNO S. Tunnelling and Underground Space

mass properties, Laboratory and in-situ rock
tests, Foundations on rock, Case histories.

C.O ur_se Rock mechanics sl Kailsw

Title:

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIVv615 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa
Rock classification and characteristics, Rock | 4iaall ailbadll dediai; saall gl

daad gl LAY @ aall JKll Al
Al Haall Galliad daadl Al
G Adeadl Al Al e Al

_2\73...»\).3 Yl s)M\

References:

1pal el

John P Harrison)

Cook- Robert Zimmerman)

e “Engineering Rock Mechanics: An Introduction to the Principles” (John A Hudson-

e “Rock Mechanics and Rock Engineering” (Omer Aydan).
e “Fundamentals of Rock Mechanics”, 4th Edition(John Conrad Jaeger- Neville G. W.

_ClziotllJer:se Soil-structure interaction liiall 5 4yl Jalas Julas

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
CIV616 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Foundation rigidity, elastic numerical analysis

S (el gaaall Jilaill ¢ Gl Bl

of beams, axisymetric plates resting on | dslshu¥) CUialls §)sae Alladl #)0Y1
subgrade, and cylindrical tanks resting on | <3 il (S & e clulal e 53S0l
elastic  foundations/unyielding  support. Al 5 4 )
Deformation of underground structures and

foundations.

References: )l
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e Analysis of the soil structure-interaction effects on the seismic vulnerability of mid-rise
RC buildings in Lisbon by : M.V. Requena-Garcia-Cruz a,*, R. Bento b, P. Durand-

Neyra a,c, A. Morales-Esteban a,c

e A Practical Guide to Soil-Structure Interaction By: Bret Lizundia and et al
e Soil-Structure Interaction By: Alexander Tyapin.

C_ourse Problematic soil JSLa) i & )

Title:

ggg;?e Prerequisite Credit hrs. Lec. C(_)Pl}id ks L ab.
Clvel17 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Site characterization, Settlement and heave
prediction, design alternatives, treatment of
expansive soils and soft soils, remedial
measures.

Lol ) (JSLEWDN cnld & il cﬁ}d\ aua g
¢l Al AN ) praal ¢y AL/
e Al Rl Aty A dale

) el g FuaSlal)

References:

;@\)‘d\

e Special Considerations in Design of Foundation in Problematic Soils by: Kenechi

Kurtis Onochiel, Alireza Rezaei?

e Foundation design on problematic soils with high underground water level by Nazile
Ural and Abdulselam Gergin.1by : professor Dr. Bujang bin kimT huaProblematic

Soils In Search for Solution

Course Design of load-bearing brick . . .

Title: ’ buildings ’ Adad sl e st

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
Clve618 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

The different types of building units and their
characteristics - Types of mortar used in
construction and  their  properties -
Characteristics of injection molding materials
for miniature bricks under the influence of
horizontal loads on the walls - Design of
unreinforced brick walls under the influence of
horizontal and vertical loads in plane and out
plane - Design of reinforced brick walls under

g5l — lpaillad 5 4disdl oLl Glaay &) il
Uailbad — lpaibad 5 olill A daddiudl ¢ sall
YY) Jlealy) il nts jraaall (o shall Caall ol e
w\‘)’éﬁgjﬂ\ﬁ\)&wfﬁbﬂ\&
5 sl A A )5 AEY) Jlaal) il s
i Aalusall G hall il g aparai — (5 siusal) LA
— s s sl Al N 5 aE) el Ll

Aalidal) 200 3050 glaliall b bl s il
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the influence of horizontal and vertical loads in
plan and out plane - Building requirements in
different seismic zones.
References: ) el

e A.W. Hendry, B.P. Sinha “Design of Masonry Structures: Load Bearing Brickwork”
e B.P. Sinha, “An Introduction to Load Bearing Brickwork Design”

_leicilljer:se Concrete Technology Al Al L o 65

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt ks Lab.
CIV619 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g gl

Introduction — stress of concrete — stress tensor
— stress space — type of material — assistive rule
- non assistive rule - stress dependent material —

ope sac Wl - Sac Lual) 3ac 8l - salall ¢ 53 - Jaral)

Sy - ) e sacied) o sl - sae L)

stress in dependent material — Type of | gl Glaidll - Glaill &g - Al salll
hardening - isotropic and kinematic hardening. Sl
References: a2l )

e M. S. Shetty A. K. Jain (2018). Concrete Technology (theory And Practice); 8"

edition; S Chand Publishing

e Dongshuai Hou, Xiangming Zhou, Zongjin Li, Hongyan Ma (2022). Advanced

Concrete Technology; 2" edition; WILEY

Cpurse Planning & Scheduling of S5l A yaa 5 Tacais

Title: Resources

gggg?e Prerequisite Credit hrs. Lec C?J?Ct ks Lab.
CIV620 4 2 2 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Resources management- human resources- | — <l - edasill JSell — 4 3l 3 ) sl

structuring — equipment- optimization — the cost
of rental and ownership- depreciation-
productivity measurement and enhancement-
Planning and sheduling of Resources using
Computer applications, Resourses aggreggation
and Optimization, supply chain management-

Y are — JlaY) LAY g Glazall HLEA) G Gl
SMal — Jardall 5 elDia) 4dls — Cilasall Aaalisy)
ol — dpaml) calsanll — ALl 3 laY) — lasal)
il Agaall aysadl B ylal ¥ Guaady
— Y ahas - Y Gulall aladiuly 3 ) sall
Sl 5ol — (g sl b oSl — Uiy Al gaa

i) w8l ga 5 la) o) gall 3ol — slaaY)
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stores and warehouses- materials management-
practical site management.
References: Hoa el

e Construction Methods and Equipment, Nunlly, 2016, CRC.
e Search Methodologies, Introductory Tutorials in Optimization and Decision Support
Techniques, Bosch R., and Trick M., Springer 2015.

C_ou rse Internationgl Rating S_ystems of Al Sl g il 22 o) Al
Title: Sustainable Projects i i

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt hrs. Lab.
Clv621 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

The concepts of sustainability in construction
industry- energy saving and water- the green
architecture- sustainability in design and raw
materials-  ranking systems- the Egyptian
guidelines of sustainable structures ranking ‘the
Green Pyramid”. Applications.

b — il delia 8 Aaliiud) asede
o el pemdl) 5 leall — Al g ciliiall b Al
avanaill 3 dalxiusl) — ALl 5 slyal) pladivd 3 53
Al apd dabal — oLl ol g b AaléiuYI
S i) a el M (5 pemall apil alai — dsallal)

(il 5 ALl

References:

:&\JAJ‘

2015, Wiley Blackwell.

e Modern Construction Management “, 7th ed., Ronald Harris and Ronald McCaffer, ,

Course Advanced Systems Analysis of o o o x e 1 .
Title: Constructi)z)n Managerr):ent Al o) 5 sl 5] s
gggg?e Prerequisite Credit hrs. Lec C?J?Ct ks Lab.
CIV622 4 2 2 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Models and Modeling of engineering problems-

optimization — advanced methods and
techniques of operation research- linear
programming- nonlinear programming-
artificial intelligence  applications  in

construction- prediction models- traditional and
nontraditional techniques- simulation- neural

S — Zooenighl / Byl 3l Jae g z 3l
L) Ll Qe el gy b i) il
e g Aaladl) el:‘.ﬂ\ d;‘; SusY Telin aladin)
S iy Rl sl okl — Al
Claias e\a&l.u\..\ Al _):u'd\ LB.)H‘ RNt é_).LJ\
— Slaall — Anaall CculSuE -‘._.,’_;:L'\J:my‘ <<l
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networks- ANP- AHP TECHNIQUES- fuzzy
logic- genetic algorithms- applications.

3l 8 gl el hidl e deds
Sile 5 il

References:

:&‘)‘3‘

e Practical Site Management Book, Wieley, 2016.
e Opeartion Resaerch, Applications and Algorithms, Winston W.L., 6th ed. 2014,
THOMSON LEARNING, Inc., Tornto, Canda.

e “Modern Construction Management «, 7th ed., Ronald Harris and Ronald McCaffer, ,

2015, Wiley Blackwell.

Cpurse International construction A0 ol sl 3 e

Title: contracts

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIV623 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Tending and bidding procedures in international
contracts- Fidic editions- the Red book- the
yellow and white books- general and special
contracts conditions- contract documents-
tendering methods and procedures — bids
evaluation and analysis- interpretation of
contract clauses- the law- governing rules —
contract administration- applications.

agie — A all 3 giall — il 4y jlia A SleUaal)
/ an¥) CLSH ) jlaal bl A ) syl
~al  apanadl i/ paa¥l S — A il e
Lyl i LAY Cleral) Sie / ¥ )
el — AL sl e 8 Aalall, Al
— Glelanll Ao iy Jidady Al 0y mali 5 7 )k
SIS — iall ) sl il — silall a i i
Gladia s Sl Gl gwe — 28l Cal yhal g
Al 5ol 2l 3 gie a J ghial) el 1 (5 Lyl
LSl ae) i) — slail) 3 g% i — sall A&l —
Gilaiie — aladl a2l 2 gie & AleSall
Alia) — 38lal) Sai) id — 2l 3 ghe 5ol sal)

.l

References:

:&\JAJ‘

e “Construction Contracting”, 7th ed., Richard Clough 2015, Wiley Publications

e Handbook of EPC Projects, Wieley 2016.

Course Risk Management of Construction A e e

Title: ’ Projects e S
ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
Clve24 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s 8l (5 gina
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Risk Management, Risk Management Planning,
Risk Identification, Qualitative Risk
Assessment, Quantitative Risk Analysis, Risk
Responsive Planning, Risk Auditing, Cost
contingency and added value, Cost Benefit
analysis, profitability, PERT- Rescheduling
Technique, Simulation Techniques, Primavera
Risk Manager, Crystal Ball Software,

Liladl o cighall o Gl i) R )
Letmlia 5 laliall 48 e - plalaall aaas. lalall
(Skaall - Apuiaall Jila - ) (el ol -
gelins ) aladialy Shlad) dias g3l oly
Aliadl degll 5 bl Jhala) ¢ e <o
ool A8 an 3l dilally il G 28l

Al @S 8 8 JUl

References: el
e “Construction Contracting”, 7th ed., Richard Clough 2015, Wiley Publications

e Handbook of EPC Projects, Wieley 2016.

e Construction Risk Management , Krezner, 2018.

C_ou rse Cost managemer_ﬂ of construction sl e 5y 4K 5

Title: projects

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt hrs. L ab.
CIV625 4 2 2 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Cost management basics, elements of cost
estimation, direct and indirect cost, fixed costs
and variable costs, cost classification, pricing,
budgeting process, cash flow analysis, cost
control, earned value management, depreciation
of construction equipment, case studies.

alic -l Cile 5 phae A4 5 ) (e dadia
e Aalal 3 bl AAKEN | cle g bl a3
Capba®i § paiall AalKdl) ) A0 Zaldl) - o5 il
‘)gdsﬂ_:\ﬂs.ﬂ\ 3aa g %J\JY\ A_G:\JLAAS\_Q\A’_AS\}
e R R G F B VR I (1| RV AV
Gl - Sl dagll 3 51a) - g liiall sadall (38l
dlee OYls & a jLhall 3 Olaaall DAY Y 220

References: 1al )
e PMBOK, 7th Edition, PMI, USA, 2019.

e Fundamentals of construction estimating, 4th ed., 2014, Pratt, ISE

C_ourse Planning & Monitoring Al 5 Tl L

Title: Techniques.

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV626 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 gina
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Planning - Control - Control management. Role
of Planning and scheduling — Schedule
Management Techniques, Critical path Method,
PERT Method, Lone of Balance, Resources
Loading, Leveling and scheduling, Monitoring
and  Controlling,  Programming  using
PRIMAVERA software. Corrective actions,
crashing and updating projects schedules.
Resources Planning and Resources
Management applications.

A ¢z oall bl ISaL Tl o ggda
— Q1Y b da k¢ g g pdiall iy dmald e
2285 9 3l gall Jadadsi A iV e o)) gall Jread
3 ) 5B lal — 2l gall A gan — 3 ) gall Ay g ~Lgdl<S
- il Aol ja) — g phall dalies g il

Dl sl 185y g il e 3 )

References: Ho B
e Construction Project Scheduling and Control by Saleh Mubarak (2nd Edition).

e Handbook of EPC Projects, Wieley 2016.

_(Izi(illjer_se Construction Site layout planning Al 8l g Japlads

Course . . Contact hrs.

Code- Prerequisite Credit hrs. Lec Tut Lab.
CIve27 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 gina

Site management. Techniques of building
construction; methods, materials, tools and

equipment; traditional, mechanized and
prefabrication construction systems.
Construction  detailing.  Selection, sizing,

matching and operation of construction. Earth
moving equipment. Two class periods and one
three-hour field period.

Clilae 5 algas ol go — 2l il el ol
aall 5 Ll oLl adas ) gall Jayadh y il
&by Aanall 2l e Aeaie — il Cilaaa —
leadd) sl — andill e g de Jal e — Al
pdati — 2l Cile 5 e it 531 & danadidl
80l bl — L 1a) el applill e 5 e o) g0
— andil) o e 3l — Alead) dualils e 5 i)
le 5 pia o aSall (3l —laadll JieY) aladiny)
Aokt andal Gl g e 2aw U ey — il
— il Cle g e 2 U el — apdall L)

Agaall Aunigh) 8 ddlise c¥lae e il

References: Ho B
e Construction Methods and Equipment, Nunlly , 2016, CRC.
e Construction Temporary Facilities , ASCE, 2012
e Site Layout Planning, CRC, 2016
_leiotllJer_se Tendering and contracting 3 s8all g CleUaall
Course . . Contact hrs.
Prere te Credit hrs.
Code: quist 1Hars Lec. | Tut | Lab.

Page 546 of 741



Helwan University

2024 Lall el ) Als yal A0 20 2853 ety Lunaigll duls
CIV628 H 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1Rl (o giaa

General principles of Contracting. The involved
parties/ Types of contracts/ sub-contracts/
Tender documentation. Contract documents/
FIDIC guidelines/ General conditions / Special
conditions of conditions/ B.O.Q/ drawings/
preparation of tender/ acceptance of tender.

Glelasll &gl - apill e 5 pia 8 Cilelaall
clall Chlatiaa - CaleUanl) C)J:: &L\)L-.\'; 4aliaall
?7}739" - Galelanll :‘JAJA ‘53 &j}“\ 'SJ\JJ 9
sl - agal) ) 8 - aasl AllY) e ) gl e Uaal)
Sl Ll i) a1 € o el ¢y ol L lall
ol yal - ol - delia 3 gie 5 )oY daulul ac) g8
é;)ﬂ\-uku\wgﬁd\-@ji\a)&d\t\}ﬁ_iﬂ\
- alal) dag ) o kel A8l - el o -
2 58211 3 ) - il g - el Al S lacal gal)
sl - Ol yall - Al e @ land) Jaes
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References: 1al )
e PMBOK, 7th Edition, PMI, USA, 2019.

e “Construction Contracting”, 7th ed., Richard Clough 2015, Wiley Publications.

C.O ur_se Artificial Intelligence s=liba¥l oS3

Title:

ggg::e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV629 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1oAal (5 giaa

Introduction- Types of artificial intelligence
(Al)-  Computational intelligence (Cl)—
Artificial neural networks (ANN) — Supervised
learning— Unsupervised learning- Radial basis
functions networks (RBF)— Reinforcement
learning (RL) — Introduction to Evolutionary
intelligence (EI) — Genetic algorithms (GA) —
Genetic Programming (GP)— Evolutionary
programming (EP)- Evolution strategies (ES)-
Differential  Evolution  (DE)-  Cultural
algorithms (CA)- Coevolution- Introduction to
computational swarm intelligence (CSI)- Ant
algorithms (AA)- Artificial immune systems
(AIS)- Artificial immune models- Fuzzy
intelligent systems (FIS)- Fuzzy sets- Fuzzy

=l oS eliha¥) KA o] 6 - datia
cand alail) — A liall dpeasll KA — sl
Aohd sl clSus — A el - il aY)
— skl S dadia — JlaYl adedll — il
Al — Aiadl Aol — Al Gl )l )
skl — Ay skl Gl Gl Ay ) skl
sl il AEEN . il ) sl o Lalal)
Cilae 3yl s Aaloall £ gall il el o\SA dadia
allad Sl )l sa Aeliadl) alas p1KA dadia -(Jadll
sl e gana -Glnsdll £lS3 Aclidl
gy i) CleSatall -y ikl el
Ania ik~ Srenll apleill 4341 e ganal)
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logic and reasoning- Fuzzy controllers- Rough
sets.
References: el

e Computational Intelligence: An Introduction, Second Edition. A. P. Engelbrecht
e © 2007 John Wiley & Sons, Ltd. ISBN: 978-0-470-03561-0. Al for Engineer and
Scientists (lecture notes) 2022 Assoc. Prof. Dr. A. S. Abdelhamid

(B) Water Resources Field

_leiotlljer:se Surface Water Hydrology Londasdl ol Lis 515 )28

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIve31 CIV531 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Surface runoff operations- time distribution of

flow- drainage curves analysis-  unit
hydrographs- principal modules for
determination of runoff curves- runoff
measurements- determination of maximum
runoff  values- runoff  characteristics-

determination of design values of levels,
discharges, volumes and flood period and their
relation to storage — storage

el @sill-ga ¥ mhe 358 Glomdl il
Sdas gl lbiaie (el Gilbiate Jalad ol yull
ld peaill aaat oo peatll Ll -l all sasdl)
Lapaall a8l yaaiy ghoudl (ol B sl
A8 -(landll 3 518 g il 5 ld il g aualiall

CroAdl -l Al Aslull al Al

References: el

e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF)

_(IziotllJer_se Groundwater Hydrology 4 gl olaall Lin sl 5 )28

Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut. L ab.

CIV632 CIV531 3 2 0 3

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: o8l (g giaa

Introduction to groundwater flow principles,
including steady and transient flow through
porous media, numerical analysis, pumping

b sall slad) Anaal S0l 5 sall g 3 sall sLull
il 3all (ailiad 5 o sil-la o gaad) 5 4 sal) olaall
LSl 5538 a8 4 sall il JA) dalail 4 5a))
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tests, groundwater geology, contaminant
transport, and design of waste containment
systems.

mml 0 sl IR )i 1A sl oLl
duasll  deae Gl Sdsnd duasl
LoV 0 obdl EValeas Syl
LY et lwdl - LY ST e Al
Jsin — Lginaiiy la lal 5 SV e Ll ¥ Caad)
A sal) g dundaid) sluall G A8DRdI- sl LTS LY

VA RE PR AR

References:

1pal

e David K. Todd, and Larry W. Mays, 2005. Groundwater Hydrology, John Wiley &

Sons. Inc, ISBN: 0-471-05937-4

Cpurse Environmental Engi.neering & el 5350 5 ] dustig)

Title: Water Quality o

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIV633 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Ecosystem, Wetlands, Treatment Processes,

dalledll Gllee dgda )l ozl Y1 ¢l AUl

Basic Fluid Principles, Mass Balance, | ¢ il lase Y (31 55 ) Jil sl (5300
Sedimentation  Principle, Water Quality | <l dadal coluall &5l jabias cobiall 325 Jal 5o
Parameters, Modeling of surface & |4l « s pall slia dallas coliall dnllan il
groundwater pollution, Water Treatment, | z3laill ¢ ol oluall 85 slaall <l 538 8 G 5Ll
Wastewater Treatment, Modeling of Pollutants ikt — daly )l
in Open Channels and in Ground Water,

Mathematical modeling & Applications.

References: Hoa el

¢ Vighi, Marco, Antonio Finizio, and Sara Villa. "The evolution of the environmental
quality concept: from the US EPA Red Book to the European Water Framework
Directive." Environmental Science and Pollution Research(2006)

%‘illje'zse Environmental Hydrology All L sl 5 )2l

gggz’e Prerequisite Credit hrs. Lec. C(;f:fza ks Lab.
CIV634 CIV531 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 sina
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Hydrologic cycle-hydrology & environment-
importance of hydrology- hydro-metrology-
filtration- surface runoff:: prediction of
maximum runoff capacity-storm hydrograph-
unit hydrograph- reasons for scour &
sedimentation-drought, dryness &
desertification- protection structures against
flooding- diversion & storage structures-
crossing structures-sediment traps- storm water
drainage systems- interaction between soil &
water- water quality & contaminant control:
contamination  sources-  mechanics  of
contaminant transport in surface & subsurface
water — protection of water resources from
contamination

ale dpeal &l g Lin o1 5 puel) Aam 5 5 gl 55 50l
Sl — ol s g1y e s el L sl s suel)
il gona-0l ] A ol AU adaul)
Al Gl il e uedl saay Jdaalall
e Aleall clite - jaailly calaatlocus yill g
Glie -digailly cpoad)  cline  -clilzawl)
Jdael) sl Ca pa dakail -l 5 1) wileas -adalil)
Te g5 -slaall 5 Al (o ALl 283 il sall
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References: HE S

e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF)

?ﬁlljer:se Advanced fluid mechanics dadiall IS 5y

ggggfe Prerequisite Credit hrs. ec. C?Jia 1[5 L ab.

CIV635 3 2 0 3

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: 1oAal (5 giaa

General review of water flow in open | &kl ol A sbull ghjw e dale Zaal

waterways, laws of survival, specific energy
and its applications, equations of flow
resistance, governing sectors, calculations of
gradual change flow in long and short
waterways, fast changing flow: free,
submersible and controlled water jump,
waterfalls, design of basins Subsidence,
movement of water around bridge supports and
through the ducts, time-varying flow:
representation of flood movement in rivers and
lakes, movement of waves caused by gates,
diffusion of pollutants in open ducts, use of
design aids, methods for field measurements of
open stream, project. A review of methods in
Computational hydraulics for solving ordinary

ilanki g doe gl ddhall celall il 8 (A giaal)
llea caSlall cileUasll ¢l uall de glia Y alae
Gl ol (& il il 53 Gl
ALl 8 3680 : yal g s ol €8 gl 5 ALy Lol
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soally kel e il - Sy )
Sy el ol x-Sl 3kl

Page 550 of 741




Helwan University

2024 Lall il ) Al Fla ) 2853

Lyl Luvsigl duis

and partial differential equations - Flow in pipes
and their networks - unsteady flow and the
phenomenon of waterways - groundwater flow
- diffusion and dispersion in the horizontal
direction. General equations of unsteady flow,
St. Venant equations, ripples in open streams,
ripple control, flood tracking, flow in pipes and
pipelines, Euler's equation, fundamentals of
water hammer, transmission of waves in
pipelines, rigid water column theory, elasticity
theory, Numerical solutions of flow equations.

Ol Aalall N alaall | 38N oladY) 8 it
z)se¥) cldhy (il il Y alae calatiall e
i o) sa¥) iy 8 Sl s gidal) g laall b
ccbY) Cladiy yuad gall 3 ol ) ecililiandl]
2 5e¥) Ul Ailall 48 ylall il ¢ b 5f Al
omlal) olall dgee Aokt (i) Lagha 3

LObond) ¥ aleal dgnaall Jglall ¢ g yall Ay ylas

References: oS am
e K. Subramanya (2009): “Flow in Open Channels”
e Rajesh Srivastava (2008): “Flow Through Open Channels”
Course . . oy

. Seminar Gaanll clala
Title:
ggggfe Prerequisite Credit hrs. Lec. C(_)Plfia hrs. L ab.
CIV636 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

The course will be directed towards enhancing
research areas related to water resources
management and hydraulics and how to write a
reference paper on the chosen topic

LS5 S Huell 5 ol jalias Bl e g say
{)\.\.\;\é&ﬂ\&}m}aﬂ\‘_g‘;&f&_\uhﬁ

References:

:&\JAJ‘

e Miguel Centellas, 2016. Research Methods Handbook, University of Mississippi, USA,
https://www.academia.edu/25855938/Research_Methods_Handbook

_leiotlljer:se Information Systems in Irrigation N (A Gl gladl alas

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct ile Lab.
CIve37 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
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Importance of irrigation systems in water
resources management- methods of data
preparation-  Irrigation systems- drainage
systems- application of some programs for data
entry,  classification and  preparation-
information prediction from data- formation of
mathematical or engineering problem concept
and determination of objectives, solutions,

Gob —obuall jolias 3l & Cilasleall alai deal
Adlia ) alail) g 1l Aalidal) alail) _cllall heas
e g aadaii g JAIY zal il (ams aladin) o pall
4.::1..\.;4 -a_ah\..uj\ (e u\.njhud\ \JA_\.M\ -uLaLul\
Calaal) paas g JSLill gl }\ bl g8
~alibdl didasy Gase Gk -dilally Jslall
Al (gt A4l jrall Sl slaal) alad ULl ae) @
- N e gyiia B )l 3A acal il el

alternatives- methods of presentation and data ks
analysis- data base- GIS- application of

information systems in decision making of

irrigation projects- applications

References: pl )

e Peter Waller » Muluneh Yitayew Irrigation and Drainage Engineering, 2015. Irrigation
and Drainage Engineering, Springer, ISBN 978-3-319-05698-2 ISBN 978-3-319-

05699-9, DOI 10.1007/978-3-319-05699-9

C_our_se Numerical Modeling 4222l dadail)

Title:

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIV638 CIV503 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

A theoretical framework for modeling and
applications in the area of ecology, drainage and
irrigation, and contaminant transport. Hands-on
applications using numerical modeling and
analysis of real life problems and field
experiments will be emphasized. flood and
drought, and issues related to advanced
hydrological modeling. Students will address
practical problems and will learn how to use the
current operational hydrologic forecasting
model, and build hydrological models
Numerical solution of linear systems —
numerical solution of nonlinear equations —
curve fitting-optimization-numerical solution
of ordinary and partial differential equation.

N e 8 Gl dadall (o ki) ?L’J‘ oY)
A daill aladinly clEdat -l lal) U 5 Cajuall 5
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References:

:QA.\JAS\

e Chemuturi Murali, 2019. Computer Programming for Beginners: A Step-By-Step
Guide, CRC Press Taylor & Francis Group, ISBN, 13: 978-1-138-32048-2.
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C_ourse Statistical Methods for Water Sl 51y Alan) 3,k

Title: Management

gggse Prerequisite Credit hrs. Lec. C?J?Ct 175 Lab.
CIV639 CIV500 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Topics in analysis and modeling of spatial
heterogeneity, estimation in the earth sciences,
and flow and transport processes in
environments. Course emphasizes modeling of
flow and transport under conditions of spatial
heterogeneity of the hydro-geologic parameters.
Fundamentals of the stochastic approach to
spatial variability analysis, known as geo-
statistics, and fundamental, as well as practical
aspects of flow and transport in heterogeneous
formations

(Sl Guiladl) pae Aadaiy Jidad A Gle g ge
& Jail s 8l e 5 (a )¥) agle b sl
a5 il At ey jaall S 5y Al i)
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References:

:&\JAJ‘

(usgs.gov))

Handbook, Part 615.

e Helsel, D.R., and R.M. Hirsch, 2002. Statistical methods in water resources, Studies in
Environmental Science 49, Elsevier, New York, NY. (Index of /pubs/twri/twri4a3

e USDA, United States Department of Agriculture, Natural Resources Conservation
Service, 2003. Analysis of water quality monitoring data. National Water Quality

(C) Public Works Field
Course Advanced technologies in . 0. s e
Al j caalag dallea e dalai)
Title: wastewater treatment § o= ’ @ et
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: q Lec. Tut. Lab.
Clve41 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Aerobic and anaerobic oxidation ponds -
Design principles of extended aeration
treatment plants - Compact treatment plants -
Membrane treatment plants - Anaerobic
wastewater treatment - Anaerobic sludge
treatment.

apanai (unl 4000y A0 sl 3auSY) &,
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References:

:@\)AS\

e Wang, Lawrence K., Yung-Tse Hung, and Nazih K. Shammas, eds. Advanced
physicochemical treatment technologies. Vol. 5. Totowa, NJ: Humana Press, 2007.

e Metcalf, Eddy, M. Abu-Orf, G. Bowden, F. L. Burton, W. Pfrang, H. D. Stensel, G.
Tchobanoglous, R. Tsuchihashi and AECOM (2014). Wastewater engineering:
treatment and resource recovery, McGraw Hill Education.

o el adll cllaaa s aall Cpall (ol ol 455 Cildane 383 Ja g 5 avanal (e (5 paall 3 I

Course Environmental qualit . ) .

Title: management mgthodz il el 3] o

ggg:’e Prerequisite Credit hrs. Lec C?JECJ[ e Lab.
Clv642 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Quality definition of - Concept of quality
management - Environmental management -
Environmental quality - Environmental impact

Ll 5,10Y) — 53 gall 51 4 sgia — b3 gall iy yad
oo Sa s — Sl ST 2 Al 32501 -
& sl ke Al dunigl) 480 Ao liall daiiy)

assessment - Judging criteria for industrial -l Jsedll — Al
activities - Relationship between environmental

engineering with the rest of engineering

branches - Environmental inclusion.

References: 1pl )

2016.

Sciences, 2018.

e Mitra, Amitava. Fundamentals of quality control and improvement. John Wiley & Sons,

e Papp, Jeffrey. Quality management in the imaging sciences e-book. Elsevier Health

C_ou rse Laboratory experiments & Aend oyl 5 Ll

Title: measurements

gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct M Lab.
CIv643 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Student’s laboratory skills - Analyzing samples
- Measuring turbidity - Measuring electrical
conductivity - Measuring biological oxygen
demand BOD5- measuring chemical oxygen

ool — liall il — Aleadd) ) Sl das
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demand COD - Measuring pH - Determining
doses - Measuring removal percentages.

o -Cle jall s — A geall da o uld —
Al Y

References:

:&‘)‘3‘

e Boyes, Walt, ed. Instrumentation reference book. Butterworth-Heinemann, 2009.

Course Advanced Soil stabilization and v e

. : il 4 il el s a5 s
Title: improvement
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.
Clv644 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Introduction and definitions - Study of methods
for improving soil properties - Types of soil
stabilization — Lime and cement stabilization -
Clay - lime reactions — Effect of lime on soil
properties — Slag stabilization — advantages of
using slag stabilization — clay - slag - lime
reactions — effect of adding slag on soil
properties — FDR technology - study of some
special cases in clayey soil stabilization — Case
study

O iy 3ok Aul )y - Gl a5 5 decia
5 oadl il — A ) Gl ¢ il 4 il Gal A
el adlal il ) s cplall Je i — CrianY)
G aladiuly copfll — Akl 4 5l Gala e
— Ayl s @ Cudll ?‘ Rl G jres — paall
Caal) adlial s — g Caall aa cplal) Jelss
saal) 3 gall aladind — Aplall &5 1) Gal & e
- Chall e sale ] L ol 535 — A il i (8
Al Al o — gl 45 cudl dala oYl

Alee

References:
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e Zada, U., Jamal, A., Igbal, M., Eldin, S. M., Almoshaogeh, M., Bekkouche, S. R., &
Almuaythir, S. (2023). Recent advances in expansive soil stabilization using
admixtures: current challenges and opportunities. Case Studies in Construction

Materials, e0198

e Aziz, M., Hamza, M., Rasool, A. M., Ali, U., Ahmed, T., Kharal, Z. N., ... & Rehman,
Z. U. (2023). Use of graphene oxide nanomaterial to improve mechanical properties of
cement-treated silty soil. Arabian Journal for Science and Engineering, 48(4), 5603-5

e Ouf (2001) Stabilisation of Clay Sub-grade Soils using Ground Granulated Blastfurnace
Slag. PhD thesis, University of Leeds, Leeds, UK. Pavement Construction”, M. Sc.
Thesis, Civil Engineering Department, University of Leeds, U. K.

Course Advanced structural design of .

. 3 asiall | ALY aaatl]
Title: highways Sonlle « )
Course .. . Contact hrs.

P hrs.

Code- rerequisite Credit hrs Loc. Tut. L ab.
ClVv645 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
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Course Content:

oAl (s giaa

Introduction — Advanced Studies in Traffic
Loads — Vehicle Characteristics— Stress
Analysis on Highways — Elements of Structural
Design — Methods and types of flexible
Pavement — Advanced in structural design for
flexible pavement - Advanced in structural
design for rigid pavement — Using soft-wares
for structural design.

- Agysall Jleall 8 dadiie il jo - dedie
_dju\uim;:\;@_;y\dﬁm-agsfl\ ualad
— Caa M glgily 3ok - ALY aaaill jualic
— Ay Gkl deadidl ALY apeadl 35k
- gl Al 3okl daiiall SLEY] apesill 35k

- Gkl ALY ayeaill zal 5

References:

1pal

Functional Materials, 2214934.

e Egyptian code for design and construction of rural and urban roads.
e Su, E., Li, H., Zhang, J., Xu, Z.,, Chen, B., Cao, L. N., & Wang, Z. L. (2023). Rationally
Designed Anti-Glare Panel Arrays as Highway Wind Energy Harvester. Advanced

e Zhuang, C., Chen, K., Ye, Y., Hao, Y., & Zhang, J. (2023). Experimental and
Computational Study on the Anti-Rutting Behavior of an Asphalt Mixture Based on an
Advanced MTS Test. Case Studies in Construction Materials, €02176.

Course Applications of computer software . . .

Title: pF:n transportation gnd traffic Sobll i) il ppesdl

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV646 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction - Classification of Highways -
Traffic characteristics — Geometric Design
Elements — Stopping, Passing and maneuvers
sight distances — Horizontal and Vertical
Alignments — Cross section elements —
Harmony between horizontal and vertical
alignments — Design of Entrances and exits

— ool pabad — Lkl Caial - 4edie
5 llay sl cililus — wig manaill jualic
Bbat) 5 G@Y) Bbad) - 5 sdl 5 Ll
Gl — gl Uil jslic — (3l ol
2ol 5 Jalaall aanai il ) e Y ayanail
gl il - el b dald Y 5 Al

Design of Acceleration and deceleration lanes - JPNOYSCA| g ' RUEREEN
Design of free intersections — Special cases in

design — Using of soft wares in geometric

design.

References: S

ISBN-13: 978-0-495-08250-7.

e Egyptian code for design and construction of rural and urban roads.
¢ Nicholas J. Garber, Lester A. ,2018. Traffic and Highway Engineering, Fourth Edition,
Hoel, University of Virginia, Library of Congress Control Number: 2008926026,
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e American Association of State Highway and Transportation Officials (AASHTO). A
Policy on Geometric Design of Highways and Streets. Washington, D.C.: AASHTO,

2015.
Course Technology of highways o Ll Ll Laa o i€
Title: construction and pavement Somll e e
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: rereq Lec. Tut. Lab.
Clve47 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction — Stages of Construction and
Pavement — Elements of Highways
Construction — Elements of Pavement —
Equipments of Pavement Construction-
supervision of Pavement construction stages —
Devices and Methods using in pavement
construction supervision.

Gkl oL palic - Caa )l g el Ja) o - dadia
OJH\} BJGA;Y\ - u.»AJS\j C«L\-\]\ d;\)A L.A‘:
LB)H\MJ@MJ;M J

References:

1pl el

e Zhang, J., Zhu, Z., Liu, H., Zuo, J., Ke, Y., Philbin, S. P., ... & Ni, Q. (2023). System
Framework for Digital Monitoring of the Construction of Asphalt Concrete Pavement
Based on 10T, BeiDou Navigation System, and 5G Technology. Buildings, 13(2), 503.

e Luo, H. (2023). Construction Technology and Quality Control Strategy of Asphalt
Pavement in Highway Engineering. Journal of Theory and Practice of Engineering

Science, 3(6), 1-3.

e Zhang, D. (2023). Analysis of Mechanical and Technical Measures for Subgrade and
Pavement Compaction in Highway Engineering Construction. Journal of Civil
Engineering and Urban Planning, 5(4), 12-20.

Course Management and construction of 5l e 5 e B 5500

Title: highway projects © SIS

ggzz’e Prerequisite Credit hrs. Lec. C?J?Ct hrs. Lab.
Clve48 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (s giaa
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Introduction — Bidding Requirements — General
Requirements for Highways construction —
Technical specifications for base courses and
asphalt  layers Specifications  for
complimentary works (sidewalks, barrier, ...) —
Applications and Field examples.

Lanill dale il yid) — cleUaal) cilla) ji5) — dania
5 oY) cGlih A Glaal ge — 3okl Jlee)
Ll Jlee Glaal o — dgilan) cilauall
Yy claghill - (L alsd)l 5 daa V)
cle s pial Laldll 5 ddall b3l — dgiladl

- Gkl

References:

:&‘)‘3‘

architectural management, 30(7), 2621-2644.

Egyptian code for design and construction of rural and urban roads.

Tezel, A., & Koskela, L. (2023). Off-site construction in highways projects:
management, technical, and technology perspectives from the United Kingdom.
Construction Management and Economics, 41(6), 475-499.

Mohamed, M., & Tran, D. Q. (2023). Content analysis of e-inspection implementation
for highway infrastructure construction projects. Engineering, construction and

_(Izi(illjer:se Global positioning systems Clflaa U callall oUail)

gggg‘j’e Prerequisite Credit hrs. Lec. C?JECJ[ 1L Lab.
CIV650 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Introduction - Figure of earth - Elements of
Satellite Surveying ii - Global positioning
systems - GPS observation equations carrier
phase and pseudo range observation equations -
Types and sources of GPS errors - Adjustment
computations and accuracy evaluation

bl ad )l yualic - (¥ JSE - dadie
alladl AUl il Sa g pualic - deliall Ll
bad) 73 gaill - puldll aa 1 (5 5k - clilaal
il 3l aall c¥alaa - Al W gl
G ebaYl ilass glsif - dldall sl
- A8l b HEay dba ) Jasa 3ok - clulal)

A )Y Jaiilly Jay )l 5 sl 5k

References:

:&\JAJ‘

Bernhard Hofmann-Wellenhof, Herbert Licht

Positioning System: Theory and Practice) Springer-Verlag/Wien 978-3-7091-6199-

enegger, James Collins (2001)( Global

Course Geographical Information G . .

Title: Systems el closlad o

ggz::e Prerequisite Credit hrs. Lec. C?J:Ct 1L L ab.
Clvesl 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa
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Definition of Geographic information systems -
Data recording and classification - Data transfer
- Data sources - Data input and output - Data
managements - Design of data models — Data
processing - GIS software - GIS applications

Janel 35k - A jaall Clasbadl) ol iy e
S Al e Jall g Jogadll - e sladll Cavieat
o bl ledal s Jial 5ok - e slaall jaleas
- UL o 3lad apanal - il o) @ Guadi 95 )l
- Al pal) Cleglaall i el - i) dallae

4 jaall Gla glaall alail Zpigl) ldplail)

References: Ho B,

e Geographic information systems an introduction Tor Berhardsen Asplan Viak Arendal
Norway

Course Surveying with Mobile Mapping Ll xs ol ol Jall

Title: Systems gabuall @l el (B

Course . . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut Lab.

CIV652 3 2 0 3

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: o8l (o giaa

Introduction - Elements of mobile mapping
systems - Control module and GIS - The
positioning module - Stereoscopic system
module and Close-range photogrammetry -
Video module - Control module and positioning

B2 g - oaluall 8 5 bl alaill il $Sa - dania
AUal am 5 - V) Cadal) - il slacdl alai g oSal
el 5 danaall Lyl Bas 5 - Sllaadl  allall
Tay W el g 8an g - gilinla s gondll sam 5 - o,V
el Ll T3 Jlal — diiadl ian )

solutions _ Field calibration for mobile 3baal) alaill a8 gally 3 jlaall adai - LA U
mapping systems
References: Hoa el

e Advances in Mobile Mapping Technology Vincent Tao ,Jonathan Li - 2007
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8.3 Doctor of Philosophy (PhD) Program in CIV Engineering
4inal) duigh b A80al) ) 9383 el 3-8

The academic doctorate stage in civil engineering aims to develop independent thought and the
ability to innovate and develop, deepen the research capabilities and skills that were acquired
in the master’s stage, and then add new knowledge in the precise specialization of the subject
chosen by the student based on the department’s research plan. This is done by employing
research and technological techniques and modern scientific methods, and by studying several
advanced academic courses, conducting theoretical and applied scientific research, submitting
an integrated scientific thesis, and publishing several papers in the field of research.

8.3.1 Graduate attributes of Doctor of Philosophy (PhD) Program in CIV Engineering
The graduate of the “Civil Engineering” Philosophy of Science (PhD.) Program should be
able to:

1) Experience and deep specialization: Acquiring deep knowledge in the field of civil

engineering and its practical applications, and presenting organized scientific
studies such as collecting, analyzing, organizing, and discussing data and
information.

2) Scientific research and analysis: The ability to conduct in-depth scientific research
and analysis, and to use and apply research methods, tools, and methodologies in
his scientific studies.

3) Problem Solving Ability: Providing appropriate scientific solutions to problems in
the field of civil engineering by identifying, analyzing, creating debates, and
philosophizing in a scientifically structured study, and demonstrating awareness of
current problems and recent insights in the field of civil engineering.

4) Innovation and creativity: The ability to provide innovative solutions and introduce
technical improvements in the field of civil engineering, using computer
applications and information technology in the field of civil engineering.

5) Communication and influence: Develop effective communication skills to interact
with various actors and transfer knowledge and understanding effectively. He also
understands the impact of scientific studies on community development and can
lead the work team for any research projects.

6) Academic continuity: Able to develop oneself academically and capable of
continuous learning.

8.3.2 Learning outcomes of Doctor of Philosophy (PhD) Program in CIV Engineering
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:

1) An advanced comprehension of the shifting knowledge base in their engineering

specialist.
2) The capacity to examine and synthesize research and professional literature in their
engineering specialty.
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3) Advanced engineering skills and procedures appropriate to their specialist.

4) Well-developed problem-solving abilities in engineering specialty, characterized by
flexibility of approach.

5) The ability to communicate their knowledge and comprehension through oral and
written presentations.

6) A thorough awareness of the international context and the sensitivity of their
engineering specialist.

7) An understanding of the conception, execution, and reporting of original research.

8) The ability to handle competing time demands, including self-directed project work.

9) A deep regard for truth, intellectual honesty, and the ethics of scholarship.

10) An understanding of how advanced knowledge enables the student to provide
leadership in the specialty area.

11) An appreciation for the importance and worth of their knowledge to the larger
community.

12) The ability to engage in contemporary societal issues when appropriate.

13) Advanced working skills in the application of computer systems and software, as
well as an openness to new technological opportunities.

8.3.3 Construction of Doctor of Philosophy (PhD) Program in CIV Engineering
The candidate who successfully passes the admission exam with the required level should study
9 credit hours (3 courses) from the available elective courses listed below in Table 8-19, Table
8-22, and Table 8-25 for Structural Engineering, Water Resources and Public Works fields. After
successfully completing these courses, the main supervisor should select another 9 credit hours
courses from the available elective courses listed below in Table 8-20, Table 8-23, and Table 8-26
for Structural Engineering, Water Resources and Public Works field. The selected courses
should be related to the research area selected by the candidate. After that, the candidate was
ready to prepare a master thesis that presents his ability to analysis and present scientific
information in a proper level under full supervision of the main supervisor (supervision
committee). The competencies matrix of each course in the Philosophy of Science (PHD.)
Program is shown in Table 8-21, Table 8-24, and Table 8-27 for Structural Engineering, Water
Resources and Public Works field.

Table 8-19 Elective courses for Doctor of Philosophy (PhD) in CIV Engineering
(Structural Engineering Field).

. B4 [<B) (<5}
1 5|8, B £
= T = ©

No.| Code Pl Course Name = % QB|O| E|E
requisite S| 8|80l = | F =

Slo|* |iT n

1 | CIV600 [Elasticity theory 3 140| 20 | 40 [(100] 3
> | civeor quamlq analysis and earthquake 3 a0l 20 | 20 | 100 3

engineering
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3 | ClIve02 Theory of Plates and Shells 3 140 ] 20 | 40 | 100
4 | civeos Design of Prestressed Concrete 3 a0l 20 | 20 | 100
Structures (1)
5 | CIv6e04 [Reinforced Concrete Bridges 3 140 20 | 40 | 100
Design of Repair and
6 | CIV605 Strengthening Works of RC 3 140 20 | 40 | 100
Structures
7 | CIV606 | CIV506 |High-Rise RC Buildings (2) 3 140 20 | 40 | 100
8 | CIV607 | CIV507 |Special RC Structures (2) 3 140 20 | 40 | 100
CIV608 Adv_anced Reinforced Concrete 3 a0l 20 | 20 | 100
Design (1)
CIV609 Plastic analysis and design of steel 3 a0l 20 | 40 | 100
structures
CIve10 Composite steel structures 3 |40 20 | 40 | 100
Computer Applications in the
Clvell Design of Steel Structures 314020 [40]100f 3
CIV612 Analysis and design of cold 3 1a0l 20 | 20 | 1001 3
formed elements
CIve13 Design of steel tanks and silos 3 1401 20 | 40 |100]| 3
Clvel4 Advanced analysis of tunneling 3 1401 20 | 40 |100]| 3
CIVel15 [Rock mechanics 3 140| 20 | 40 [100]| 3
CIV616 Soil-structure interaction 3 140| 20 | 40 [(100] 3
Clve17 Problematic soil 3 140 20 | 40 [100] 3
CIV61s De_5|gn of load-bearing brick 3 1a0 ! 20 | 20 [ 100! 3
buildings
CIve19 Concrete technology 31401 20 | 40 |100]| 3
CIVve620 Planning & Scheduling of 4 20| 20 | 20 | 100] 3
[Resources
Clve21 Intern_atlonal thlng Systems of 4 20 | 20 | 20 | 100
Sustainable Projects
CIve22 Advanced_ Systems Analysis of 4 201 20 | 20 | 100
Construction Management
CIV623 International Construction 4 201 20 | 20 | 100
Contracts
Clve24 IR|SI_< Management of Construction| 4 20 | 20 | 20 | 100
Projects
CIV625 Cos_t Management of Construction| 4 20 | 20 | 20 | 100
Projects
CIV626 Plannl_ng & Monitoring 4 20 | 20 | 20 | 100
Techniques.
Clvez27 Construction Site layout planning | 4 | 40 | 20 | 40 | 100
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CIlve28 Tendering and contracting 4 140] 20 | 40 [100| 3
CIV629 Artificial Intelligence 3 140)] 20 | 40 |100| 3

Table 8-20

Elective courses for Doctor of Philosophy (PhD) in CIV Engineering

(Structural Engineering Field)

. s [<B) [5)
21 5|8, B =
- T = =
No.| Code i Course Name = % 9%lo| & E
requisite 2l E|sOo|l | F| s
S|lo|r |iT n
1 | CIV701 Plasticity theory 3140 20 | 40 |100]| 3
s | crvro2 Nonlinear analysis of concrete 3 a0l 20 | 20 | 100 3
structures
3 | crv7o3 Progressive failure analysis of 3 a0l 20 | 20 | 100 3
structures
4 | civroa Computer Applications in 3 a0l 20 | 20 | 100 3
Concrete Structures
5 | crv7os CIV603 |Design of Prestressed Concrete 3 a0l 20 | 20 | 100 3
Structures (2)
Design of Concrete Members 3
6 | CIV706 [Reinforced with FRP Bars 314020 [ 40100
7 | civ7o7 CIve08 Ad\_/anced Reinforced Concrete 3 a0l 20 | 20 | 100 3
design (2)
8 | crv7os Optimum design of steel 3 a0l 20 | 20 | 100 3
structures
CIV709 Stability of steel structures 3140 20 | 40 | 100]| 3
CIV710 Advanced design of steel 3 a0l 20 | 20 [ 100] 3
structures
Clv7il Soil dynamics 3140 20 | 40 [100| 3
CIVT12 Stress-_straln models of soil/rocks 3 a0l 20 | 20 [ 100] 3
formations
CIV713 Geotechnical Engineering for 3 a0l 20 | 20 [ 100] 3
Dams
CIV714 Offshore Geotechnical 3|40 20 | 40 [100] 3
|[Engineering
CIV715 Nondestructive tests 3140 20 | 40 |100]| 3
CIv71le Special types of concrete 3140 20 | 40 |100| 3
Civrir Claims and disputes settlement 4 |40 20 | 40 [100]| 3
CIVv718 App_llcatl_ons of Value 4 laol 20 | 20 100! 3
|[Engineering
CIVvT719 |Resources management 4 140 20 | 40 [100] 3

Page 563 of 741




elwan University 2024 Llall il Alajal Gl 2asSU) dgplally dawiigl] daol$

CIv720 Selected topics in construction 4 lao| 20 | 20 |100]| 3
management

Civr2l OPM, organizational project 4 201 20 | 20 | 100| 3
management.

CIv722 Constrgctlon management of 4 20| 20 | 20 | 100! 3
Industrial projects

CIvT723 TQM,; total _Quallty_ management | 4 21 20 | 20 l100]| 3
of construction projects

CIv724 [Facilities _I\/Ianag(?ment of 4 401 20 | 40 | 100] 3
Construction Projects

CIV725 Flna_nC|aI planning z_md fea_S|b|I|ty 4 201 20 | 20 l100| 3
studies of construction projects.

Table 8-21 The Courses - Graduate Attributes relationships for Doctor of Philosophy
(PhD) in CIV Engineering (Structural Engineering Field)

Graduate Attributes
112134 6
CIV600|Elasticity theory \
CIV601|Dynamic analysis and earthquake engineering

CIV602|Theory of Plates and Shells

CIV603|Design of Prestressed Concrete Structures (1)

CIV604|Reinforced Concrete Bridges \

CIV605 Design of Repair and Strengthening Works of RC
Structures

CIV606|High-Rise RC Buildings (2)

CIV607[Special RC Structures (2)

CIV608]Advanced Reinforced Concrete Design (1)

CIV609|Plastic analysis and design of steel structures

CIV610|Composite steel structures \

CIV611jComputer Applications in the Design of Steel Structures

CIV612]Analysis and design of cold formed elements

CIV613|Design of steel tanks and silos

CIV614]Advanced analysis of tunneling

CIV615fRock mechanics

CIV616[Soil-structure interaction

CIV617|Problematic soil

CIV618[Design of load-bearing brick buildings

CIV619[Concrete technology

CIV620[Planning & Scheduling of Resources

CIV621]International Rating Systems of Sustainable Projects

CIV622]Advanced Systems Analysis of Construction Management

No.| Code Course Name
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24

CIV623

International Construction Contracts

25

CIV624

Risk Management of Construction Projects

26

CIV625

Cost Management of Construction Projects

<12

27

CIV626

[Planning & Monitoring Techniques.

28

CIV627

Construction Site layout planning

29

CIV628

Tendering and contracting

2|22 ]<2]<]<2

30

CIV629

Artificial Intelligence

22|22 ]2 |<]

31

CIV701

Plasticity theory

32

CIV702

Nonlinear analysis of concrete structures

<]=21=2 <]

33

CIV703

Progressive failure analysis of structures

34

CIV704

Computer Applications in Concrete Structures

212

35

CIV705

[Design of Prestressed Concrete Structures (2)

<]

36

CIV706

[Design of Concrete Members Reinforced with FRP Bars

2]=2]1=2]=2|=2] <

37

CIV707

Advanced Reinforced Concrete design (2)

38

CIV708

Optimum design of steel structures

39

CIV709

Stability of steel structures

40

CIV710

I Advanced design of steel structures

41

CIV711

Soil dynamics

42

CIV712

Stress-strain models of soil/rocks formations

43

CIV713

Geotechnical Engineering for Dams

44

CIV714

Offshore Geotechnical Engineering

45

CIV715

Nondestructive tests

46

CIV716

Special types of concrete

47

CIV717

Claims and disputes settlement

48

CIV718

Applications of Value Engineering

<]2]1=2] e P P P P P P P P B <]
<] e P P P P P o e P

49

CIV719

|[Resources management

<] < | e P P <] <]

50

CIV720

Selected topics in construction management

51

CIV721

OPM, organizational project management.

2|

52

CIV722

Construction management of Industrial projects

53

CIV723

TQM; total Quality management of construction projects

54

CIV724

Facilities Management of Construction Projects

56

CIV725

Financial planning and feasibility studies of construction
projects.

< | <]

e P P P P Pl = e P

sl P P P = P e = Pl P = = Pl Pl = = = P Pl = P Pl P Pl e <

Table 8-22 Elective courses for Doctor of Philosophy (PhD) in CIV Engineering (Water

resources Field)

. R4 [«B) [<B)
15|28 o B E
- I — —
No.| Code P Course Name = % 8%8[o| & E
requisite A ECIE R
S|lo|* |iT 0
1 | CIVe3l | CIV531 |Surface Water Hydrology 3 140] 20 | 40 |100| 3
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2 | CIVve3d2 | CIV531 |Groundwater Hydrology 3140 20 | 40 |100| 3
3 CIV633 IEnV|ronmer_1taI Engineering & 3140l 20 | 20 | 100 3
\Water Quality
4 | CIVe634 | CIV531 |Environmental Hydrology 3140 20 | 40 |100]| 3
5 | CIV635 Advanced fluid mechanics 3140 20 | 40 |100] 3
6 | CIV636 Seminar 3140 20 | 40 |100| 3
7 | CIV637 Information Systems in Irrigation | 3 | 40| 20 | 40 |100] 3
8 | CIVe638 | CIV503 [Numerical Modeling 3 140]| 20 | 40 |100]| 3
9 CIVe639 | CIV502 ﬁ/ltatlstlcal Methods for Water 3 a0l 20 | 20 [100] 3
anagement

Table 8-23 Elective courses for Doctor of Philosophy (PhD) in CIV Engineering (Water

resources Field)

. B4 (5] [<5)
g1 5|8 o] B £
= I p —
No.| Code FliE Course Name = % 838l o | £ E
requisite Tl g0l s F | s
S|lo|r |iT n
1 | CIv73l Advanced Topics in Hydrology 3140)] 20 | 40 |100]| 3
s | civin Des_lgn of pipelines and pumping 3 a0l 20 | 20 | 100 3
stations
3 CIVv733 Modeling & Simulation of Flow 3 a0l 20 | 20 | 100 3
& Contaminant Transport
4 | CIV734 Sediment Transport Hydraulics 3140 20 | 40 |100| 3
5 | CIV735 Hydraulic Models 3140 20 | 40 |100]| 3
6 | civ73s Management and economics of 3 a0l 20 | 20 | 100 3
water resources
7 | CIvV737 Dams design 3140 20 | 40 |100| 3
s | civ7ss Ad\_/anced Topics in irrigation & 3 a0l 20 | 20 | 100 3
drainage

Table 8-24 The Courses - Graduate Attributes relationships for Doctor of Philosophy

(PhD) in CIV Engineering (Water resources Field)

Graduate Attributes
No.| Code Course Name 11213121516
1 |c1ve31|Surface Water Hydrology V]V \
2 |c1ve632|Groundwater Hydrology V]V \
3 |C1V633|Environmental Engineering & Water Quality VIV |V
4 |CIV634]Environmental Hydrology VINT [
5 |c1ve35jAdvanced fluid mechanics MK \
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ClIVe636lSeminar

CIVe637|Information Systems in Irrigation

< |2

CIV638|Numerical Modeling

CIVe639|Statistical Methods for Water Management

<=2 |2 |<]

CIV731

IAdvanced Topics in Hydrology

CIV732

[Design of pipelines and pumping stations

CIV733

[Modeling & Simulation of Flow & Contaminant Transport

CIV734

Sediment Transport Hydraulics

14

CIV735|Hydraulic Models

<2]1=21 |=<] |

15

CIV736|Management and economics of water resources

16

CIV737|Dams design

17

CIV738

Advanced Topics in irrigation & drainage

L2l ]=2]2] <212 <<
< ]<2] <] <] <] <

L2l ]2]=2]=21=2]=2

Table 8-25 Elective courses for Doctor of Philosophy (PhD) in CIV Engineering (Public

Works)
. 4 (5] [<5)
2| 5|8 o] 8 £
— I S —
No.| Code Pr_e_ Course Name = %, % S e g pu
requisite 3l g|sOo| = | F g
S|o|® |iT i
1 Clve4l Advanced technologies in 3 a0l 20 | 20 [ 100] 3
wastewater treatment
5 Clve42 [Environmental quality 3 a0l 20 | 20 | 100 3
management methods
3 Clve43 Laboratory experiments & 3 a0l 20 | 20 | 100 3
measurements
4 | crveas Advanced Soil stabilization and 3 a0l 20 | 20 | 100 3
Improvement
5 | cIvess Advanced structural design of 3 a0l 20 | 20 | 100 3
highways
Applications of computer 3
6 | CIV646 software in transportation and 3 140] 20 | 40 | 100
traffic
7 | cives Technology of highways 3 |40 20 | 20 | 100] 3
construction and pavement
8 | civess I\/_Ianagement_ and construction of 3 a0l 20 | 20 | 100 3
highway projects
9 | CIV649 Planning of urban transportation | 3 | 40| 20 | 40 | 100| 3
10 | CIVve50 Global Positioning Systems 3 140)| 20 | 40 J100| 3
11 Clvesl Geographical Information 3 a0l 20 | 20 [ 100] 3
Systems
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12 CIV652 Surveying With Mobile Mapping 3 a0l 20 | 20 [ 100] 3

Systems
Table 8-26 Elective courses for Doctor of Philosophy (PhD) in CIV Engineering (Public
Works)
. B4 (5] [<5)
S 5|8 o] B £
- I p —
No.| Code FIfE Course Name = % 838l o| & ;
requisite Tl g0l s F | s
S|lo|r |iT n
1 | civ7at CIV642 |Environmental impact e_lssessment 3140l 20 | 20 [ 100] 3
for water resources projects
2 | Clv742 Hydraulic applications in WWTPs| 3 | 40| 20 | 40 |100| 3
3 | crv7a3 Digital s_|mulat|on of aerobic and 3 a0l 20 | 20 | 100 3
anaerobic treatment systems
|[Economics and evaluation of 3
4 | Clv74a Transportation Projects 314020 [ 401100
5 | civias S_elected topics in roads and 3 a0l 20 | 20 | 100 3
airports engineering
[Research Methodology of 3
6 | CIV746 Highways 3 |40 20 | 40 | 100
7 | CIv747 Intelligent transportation systems | 3 | 40 | 20 | 40 |100| 3
Advanced quality control in 3
8 | CIv748 highways 3 140 20 | 40 | 100
9 | CIV749 Close Range Photogrammetry 3 140] 20 | 40 |100| 3
10 | CIV750 Cartography and map projections| 3 | 40| 20 | 40 |100]| 3
11 | CIv751 Practical Astronomy 3 140] 20 | 40 |100| 3

Table 8-27 The Courses - Graduate Attributes relationships for Doctor of Philosophy

(PhD) in CIV Engineering (Public Works)

Graduate Attributes
No.| Code Course Name 1213121516

1 [CIV641JAdvanced technologies in wastewater treatment \ \
2 |CIV642|Environmental quality management methods \ \
3 |CIV643|Laboratory experiments & measurements VIVIV]Y
4 |cive44|Advanced Soil stabilization and improvement \ \
5 |CIV645|Advanced structural design of highways \ \
6 lcivess ﬁgfg:::cations of computer software in transportation and NN N N
7 |ICIV647[Technology of highways construction and pavement \ \
8 |CIV648Management and construction of highway projects \ V]
9 [CIV649JPlanning of urban transportation \ N
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10 [C1v650|Global Positioning Systems

11 |CIV651|Geographical Information Systems

12 |CIV652|Surveying With Mobile Mapping Systems
13lcivar En\{ironmental impact assessment for water resources
projects

14 |CIV742|Hydraulic applications in WWTPs

15 CI\/743|Digital simulation of aerobic and anaerobic treatment N N
systems

16 |CIV744]Economics and evaluation of Transportation Projects
17 |CIVV745|Selected topics in roads and airports engineering

18 [CIV746]Research Methodology of Highways

19 [CIV747]Intelligent transportation systems

20 |CIV748JAdvanced quality control in highways

21 |CIV749|Close Range Photogrammetry

22 [cIv750|Cartography and map projections

23 |CIV751Practical Astronomy

2|2 ]

< 12]<2]=<]

2]
<2222 ]=2]=21=2 P P <]

<1 < |1 |

<] 22 ]=< | e P
< <2 e P P

8.3.4 Courses Content of Doctor of Philosophy (PhD) Program in CIV Engineering
The Course content of the above listed courses for the Philosophy of Science Civil Engineering
are listed below:

(A) Structural Engineering Field
Course -
45 gall) 4y ylas
Title- Plasticity theory gall) 4 ylas
Course . . . Contact hrs.
P hrs.
Code- rerequisite Credit hrs Lec Tut Lab.
CIv701 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Bending of symmetric and asymmetric sections
- collapse of one-span beams - analysis and
design using equilibrium  method and
mechanisms - theories of plastic failure -
formation of ductile joints - partial and
complete collapse - analysis using upper limits
- methods of plastic analysis - calculation of

Dbl - Al e o dlildiall cileUadll cliag)
araaill s Jdadll - aal sl cld Sl
Sl - b3Sl s o)Ay ARk sl
ke - Aalll CBla sl 585 - alll gy
Jalaill (3 yda - Lladl 3 saal) alasinls Julaill - Sl
Jlea¥) ils cns 0all) a5 3all - g il 3ilS0a

bending moments and shear forces at failure o=l Jlaal s 4 ) gadl)
mechanisms - ductile moments under effect of

axial and shear forces.

References: 1al )
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e Plasticity theory, Jacob Lubliner 2006

e Theory of Elasticity and Plasticity, Valentin Molotnikov , Antonina Molotnikova, 2021

Course Nonlinear analysis of concrete G At ot e ) .

Title: structures e ) cliall s el
ggg:j’e Prerequisite Credit hrs. Lec. C?J?Ct 1[5 L ab.
CIV702 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Behavior of concrete material under stresses in
one - two and three directions - the theory of
plasticity in reinforced concrete and various
models to represent the material behavior and
the collapse of the concrete - modelling of the
reinforcement bars - methods of nonlinear
analysis of concrete structures under permanent
loads and its impact on the behavior and safety
of structures - shrinkage and its effect on the
reinforced concrete elements.

aaly oladl 8 lalea¥) cnd Alu Al Coeas
Al jAT) 845 galll 44yl - culalas) B33 5 Cpalas)
Dby Copeal Jiad dalinall silally daludll
daaill Gob - mdadll aaa Jia - Al Al
Ll Jlea¥) caad dulu Al clasdl aad
Sy - alind) gl el e la s
Aaliadl Al all paliall e ol cluag

Y sl alasinl

References:

:&\JAJ‘

e Theory Of Nonlinear Structural Analysis: The Force Analogy Method For Earthquake

Engineering by Gang Li / 2014

e Theory & analysis of nonlinear framed structures by Yeong-Bin Yang, 2014

Course Progressive failure analysis of .. I .

Title: ’ structures ’ iell sl S s

gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct il Lab.
CIV703 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction - Adaptively Shifted Integration
Technique - ASI-Gauss Technique - Member
Fracture - Contact and Contact Release
Algorithms - Progressive Collapse Analysis of
High-Rise Buildings - Blast Demolition
Analysis of Buildings - Seismic Pounding
Analysis of Adjacent Buildings.

s - CaSie JSAr el JelSHl) A - dedia
Juai¥l 5 eliac Y1 oS ey )l 6a - ASI-Gauss
haall il ¥ Qs -l laal
Caal) Jalat eVl Sl 2o s - Zaalal)

B sl bl ) 550
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References:

:&‘)‘3‘

Daigoro Isobe, 1st Edition - July 11, 2017

e Lecture notes and handouts prepared by the instructor.
e Progressive Collapse Analysis of Structures “Numerical Codes and Applications”

Course Computer Applications in T VY S e v
Title: ancrete ICélct)ructures B
gggse Prerequisite Credit hrs. Lec. C?J?Ct ks Lab.
CIV704 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction of a computer used in the analysis
of concrete structures, analysis of solid slabs,
analysis of flat and hollow block slabs using
computer programs, analysis of frames and
special concrete, 3-D analysis of concrete
structures, soil structure interaction, popular
mistakes in concrete elements simulation in
computer programs and their effects on design
efficiency, shop drawing detailing using Auto-
Cad drawing program.

dalai 8 Y i)zl cilaladiin) dasia
Colally 4 el sl Juda — Al il clsaal)
42 jad) bl — dadaceal) Sl s - Y
dalatll — dalally ag Uyl cliidl Jidad —
Glinadl g daldll A8l - bl e al)
malie Jiiad 8 4Ll UaaY) 4 il 5 Al JA)
L 5l s AV sl el o e 4l jall L)
Lalay) Glasull za) — apeall A e

Y sl e o )l al

References:

1pal el

https://www.csiamerica.com/products/safe

e Structure analysis program manual (SAP 2000), Computers and Structures, Inc. 1995
University Avenue Berkeley, California 94704 USA
e SAFE 2016 manual, Computers & Structures, Inc., 1978-2016

Course Design of Prestressed Concrete T o

Title: Structures (2) (2)he ¥ Aok A 2] L]
ggzg‘?e Prerequisite Credit hrs. Lec. C?J?Ct i L ab.
CIV705 CIVve03 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Design and analysis philosophy of prestressed
concrete indeterminate structures (Continues
Beams, Frames, Two way slabs, and Flat slab)
according to ECP 203-2020, Different methods

Al el L) Jadlly avaaidl il il
cd)mAS\ A)Sﬂ \A.\la &“_I\JLE}”} BJM\ J\.@A}“
Nea¥) Al gl Al il iy Jdadl)
iy dalall il (geadll 2SN ik
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for estimating the secondary moments and their
corresponding shear forces, design of
prestressed concrete beams and slabs
considering the effect of secondary moments
and their corresponding shear forces, cable
profile, and locations, normal stress distribution
on the prestressed cross-sections at different
locations along the beam length, flexural
capacity estimation using the ultimate limit-
state approach, design for shear (one way and
two-way), estimation the total losses in
prestressing force, design of anchorage zones,
structural details.

A 3kl (L) dana g aleal) Al
¢ lgie Aailill Gadll 8 5 4l o 5ell lual
Ll 24 e dea Yl Al dilu 3l cleUadl) avenad
oS e Aailll (adll (58 5 4580 g el
s Sl B aiuall jualiall 3 UK £ 53
ol Laglial apeaill cclelhdll i clalga)
&uc_“\hﬁ‘;éﬁ\}ﬂ\gm;@}mﬂ\a}qﬂ\ﬁ@s

Al

References:

1pal el

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and

Construction, Giza, Egypt, 2020 (Chapters 5).

e Design of Reinforced Concrete Structures, Mashhour Ghoneim and Mahmoud EI-

Mihlimy, Volume 3, Chapter 7-10.

e ACI423.1R (American Concrete Institute) (2016). “Guide to Estimating Prestress

Loss,” ACI 313-16, Farmington Hills, Ml

Course Design of Concrete Members Flanls dabiaal) Al 2l e Uall apaa
Title: Reinforced with FRP Bars <l e sl

gggg?e Prerequisite Credit hrs. Lec. C(;[]J?Ct 15 L ab.
CIV706 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction and objective of using FRP bars as
internal reinforcement —Material characteristics
(physical and mechanical properties and
behavior, time-dependent behavior, and high-
temperature effect) — Durability — Design
philosophy -  Flexural strength  and
serviceability— Shear strength and detailing of
shear stirrups.

Oe Ao siadl FLuY) aladiu) e gl s dadia
& B il G gl decad)l daga
ALl el &l Ay & duile Al paliall
FLaY 8ol Gl o adiadly 4SSl
— Adlisd) ) & FRP #lud 4l — FRP
Al yall cleladll (o ypaly agaal ddwll 4l )
ol 5 £Lini¥) A glie — <l yad sall Flandy dalidll

e sall F Ll dadial) Al ,all e Uadll

References:

1al )

e ACI (American Concrete Institute). Guide for the design and construction of concrete
reinforced with FRP bars. ACI440.1R, Farmington Hills, MI: ACI; 2019.

e CSA (Canadian Standards Association). Design and construction of building structures
with fiber-reinforced polymers. CSA-S806, Rexdale, ON, Canada: CSA; 2017.

Page 572 of 741




Helwan University

2024 Lall il ) Al Fla ) 2853

Lyl Luvsigl duis

Course Advanced Reinforced Concrete . PO .

Title: design (2) (2)8abuell b 20l ol ppnnt
gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L Lab.
CIV707 CIVve08 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 108l (o siaa

Design of slenderness reinforced concrete
columns, P-A effect, Beam-column connection,
Design of composite reinforced concrete
section, Compression field theory.

5 ol e 5 3asiall A4mil) saacYl areal
— Q\)ASS\J EJAGY‘ Qh) — E\A\JY\} dA;.“
Aok aladiuly sl - Sl Baae Y aranas

Aarcall Jlaa

References:

1pal

Mihlimy, Volume 1,2,3.

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and
Construction, Giza, Egypt, 2020 (Chapters 5).

e Design of Reinforced Concrete Structures, Mashhour Ghoneim and Mahmoud EI-

Course Optimum design of steel R TI FUe .

Title: structures ilal) il fie¥) prasdl

ggggfe Prerequisite Credit hrs. ec. C?J?Ct 15 L ab.
CIV708 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Introduction to optimum design - Design
objects variables - Different optimization
design methods - Optimum standard method -

R R S
Jypadll e;\maﬂ\ - Al ddadaddll cdndadl)

Programming: linear, nonlinear, dynamic, | «2Uslleall cclinlai - (g gadll  Claleadd
Design to reach maximum stresses - o) e )
Applications: trusses, frames, towers.

References: a3

Press.

Berlin Heidelberg.

e JFarkas, K. Jarmai (2020) Analysis and Optimum Design of Metal Structures. CRC
o Jozsef Farkas, Karoly Jarmai (2013) Optimum Design of Steel Structures. Springer

e Jashir S. Arora (2011) Introduction to Optimum Design. Elsevier Science.
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_leiotlljer:se Stability of steel structures llall clasal ) i)

gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L Lab.
CIV709 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Basics, methods, and analysis of stability:
Elastic stability, Inelastic stability, Non-ideal
systems - Stability of steel members: columns,
beams, plates, shells - Stability of frames:
method of slope and shaping - Matrix methods
- Computer applications.

- oAl QIR IR sty Bk Gl
Sl B A -l )
cc\;ﬁ” “La\)aﬁ\ e Y) saliall clacy)
il 5 Jaall 48y e sl HUaY) ) jaial - cly ydall

Ll clandat - ld gdiaall (3 4k -

connections and their behavior - Calculation the
stiffness of connections - Design using the
maximum load method - Advanced applications
of different connections.

References: oo
e Wai-Kai Chen (2018) Stability Design of Steel Frames. CRC Press.

e Frantisek Wald (2019) Stability and Ductility of Steel Structures. CRC Press.

Course Advanced design of steel A .

Title: structur%s il @Otoa sl il st
ggggfe Prerequisite Credit hrs. Lec C?J?Ct 1[5 Lab.
CIV710 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g g
Introduction - Different types of steel | - LeSshus cliall Cla ol Adliaall &) Y - dadia

Jaall 45y yhay (a:\A.n‘\ﬂ‘ - OOla gl Belia b
A Edla i e deaiie clinbat - adY)

References:

1al )

Fundamentals. Wiley.

e Alfredo Boracchini (2018) Design and Analysis of Connections in Steel Structures

e Eurocode 3: Design of steel structures - Part 1-8: Design of Joints - EN 1993-1-8:2005.

Course

Title: Soil dynamics

A 50 el

Contact hrs.

Page 574 of 741



Helwan University

2024 Lall el ) Als yal A0 20 2853 ey Luwaiglt duls
Cour?,e Prerequisite Credit hrs. Lec. Tut. Lab.
Code:
Clv71l 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g giaa

Fundamentals of vibration theory, Waves
propagation, Assessment of soils dynamic
properties from laboratory and in-situ tests,
Machine foundations, Principles of
geotechnical earthquake engineering.

& Glagal liml el ) a4 ks bl
o il SIS aileadl cpnd i yall L g
Ot Adaall ) HLAY] 5 ddaaadl Gl LAY (e
il CY sl a3l AAS ) ailiadll
el i (V3 R gl (sl

A ) sl and J3Y 30

References:

;@\)‘d\

e Verruijt, Arnold. An introduction to soil dynamics. Vol. 24. Springer Science &

Business Media, 2009.

e Jia, Junbo, and Jia. Soil dynamics and foundation modeling. New York: Springer, 2018.
e Manolis, George D. "Stochastic soil dynamics.” Soil Dynamics and Earthquake

Engineering 22.1 (2002): 3-15.

?i(;lljer:se Stress-stral?orrnrg:g:)sncs)f soil/rocks yiall i Al el - dea¥) e
ggggfe Prerequisite Credit hrs. Lec C?J?Ct i Lab.
Civri2 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Stress and strain components, Nonlinear
behavior of soils, importance of testing and
testing data, Elastic stress-strain models, Plastic
stress-strain models, Case histories.

Ghall e Ll ¢ JeaNl, eyl ol sSa
Y zilai ¢ Ly 5 Y el il
¢l Ol sleal) zile il JlaiYl

Yla Al

References:

1pal el

e Hardin, Bobby O. "The nature of stress-strain behavior for soils.” From Volume | of
Earthquake Engineering and Soil Dynamics--Proceedings of the ASCE Geotechnical
Engineering Division Specialty Conference, June 19-21, 1978, Pasadena, California.

Sponsored

e Jardine, R. J., et al. "Studies of the influence of non-linear stress—strain characteristics
in soil-structure interaction." Geotechnique 36.3 (1986): 377-396
e Puzrin, A. M., and John B. Burland. "A logarithmic stress—strain function for rocks and

soils." Geotechnique 46.1 (1996): 157-164.
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Course Geotechnical Engineering for et

Aol des | |
Title: Dams e
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.
CIV713 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g giaa

The course will cover site geotechnical and
geophysical exploration techniques, soil
characterization, and basic design approaches
for a number of foundation elements often used
in offshore structures, such as suction caissons,
piles, anchors and spudcans, as well as elements
of pipeline geotechnics.

008 gaal) CLESILY) ol ‘Ar_ sl RN
Ayl Cauagis Ay aall @l sl Al 58 gl
JSLed) 8 Aaadiuall LW apenadll gl
cqu\)d\jcéaj\}ﬂ\jcm‘uh)@dhs;\,})d|

el gad alic ) AaleaU ¢ lSa sandl

References: ) )
e “Offshore Geotechnical Engineering” by Randolph and Gourvenec.
Course Offshore Geotechnical " . .

| 3085 erl] il
Title: Engineering Lol 4l pell Rl
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut. L ab.
CIV714 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Geotechnical engineering for embankment and
concrete dams. Zoning of embankment dams.
Site investigations planning and techniques,
seepage control measures. The design,
specification, and construction of dam’s filters.
Stability analysis under normal loads for
embankment and concrete gravity dams.

Camill Auibo Al 3 gaad) 5 3 sl 34 aal) Al
el yals ¢ Aiall GLESLLY) ssaull g5 e
araaill Lelinl o) DA el ol e 8 aSa)
G AU st aul) cilad e LY Cilaial gall
dlae) Agleall 5 anladl asandl Laldl Jlal
Lo s adaiill) Jia o gand) il Jaul Jiu) 45 51
sl 4l oy Slhalge (aay gl el dll

Foundation preparation, cleanup, and grouting. sl
Details of embankment dams. Specification and

quality control.

References: 1al )

Stapledon, Graeme Bell, Mark Foster.

e “Geotechnical Engineering for dams” by Robin Fell, Patrick MacGregor, David
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_leiotlljer:se Nondestructive tests ddlia el Ol Hlaay)

ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1[5 L ab.
CIV715 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol g giaa

Construction state — destructive tests — reasons
for using nondestructive tests — vibration
electromagnetic waves — ultrasonic waves and

Gl — 3 gall dalial) o jlaay) — L) Alla 2y
5ol yayl - Adliall el s e sall
540 pall (358 Dla gall — dplaiag 5 5eSl s sl

resonance — Dyeing methods and other Al daatia 3k g Akl 35k — ()
advanced methods.
References: oS am

e Malholtra, V.M. and Carino, N.J., editors, 2021. “Handbook on Nondestructive Testing
of Concrete,” 4th Edition, CRC Press, Inc., N.Y., 384 pp.

?ﬁlljer:se Special types of concrete Llu Al e dalall g Y

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV716 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Different materials used to produce different
types of concrete. Several tests which include
workability. Concrete mix design. Application
in civil engineering.

e dald gl ZlaY deadiud) AR o sl
duigl) 8 cliphy - Al yall dllall s -
ALy

References:

1pal el

e M. L. Gambhir, “Concrete Technology-Theory and Practice”, Text book, The McGraw

Hill Education Private Limited, New Delhi, Fourth Edition.

_(IziotllJer_se Claims and disputes settlement e jlall ad 5 cildUadll

Course .. . Contact hrs.
Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.

CIVv717 4 4 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3
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Course Content:

oAl (s giaa

Claims- causes- resources- procedures- claims
— claimant and sources of claims at different
stages of construction projects- claim analysis
techniques — EOT and Cost prolongation
claims- claims management- settlement of
claims and disputes in international
construction contracts- arbitration — Delay
analysis methods (DAMS).

GllUas Jlee Y Gl )l cildUae —cllUaal) Cay s
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slgd Ala b cllad) (23 Als 4l - (Claims
L - (Contract Termination/Breach) il
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References: el )

e PMBOK, 7th Edition, PMI, USA, 2019.

e Fundamentals of construction estimating, 4th ed., 2014, Pratt, ISE

e FIDIC, The Red Book 99, Yellow Book 99, Silver and Green Book, Gamal
Nassar.1999.

C_ourse Applicati_ons c_)f Value Apasil Fsrigl) o Migeles

Title: Engineering o "

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct 15 L ab.

CIV718 4 4 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: o8l (g giaa

VE techniques- functional analysis and | — 4wl dunigl A dardiadl ulluy &l 52y

weighted evaluation matrices — value planning-
value analysis- value engineering- EVM,;
earned value management technique- Save
organization — value forms — preparing value
engineering studies-Applications of VA/VE in
Mega projects regarding space, energy, cost,
quality models, life cycle assessment
techniques.Integration of Processes of Quality ,
Risk Management and Value Engineering in
Mega Construction Projects.
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e Value Engineering and its Applications in Construction, Wieley 2016.
Course
o Resources management ) sall 5ol
Title:
Course . . Contact hrs.
Prerequisite Credit hrs.
Code: a Lec. Tut. Lab.
CIVT719 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa
Resources management- human resources- | -adbaiill JSell — udasll i Hlas 45 8l 5 ) sall
structuring —Organizational Project | sasall &l jlbely sl S Hal A gall 350y

Management considering tquality, time and
cost, CSF’s and CFF’s of zzzconstruction
Projects. equipment- optimization — the cost of
rental and ownership- depreciation-
productivity measurement and enhancement-
supply chain management- stores and
warehouses- materials management- practical
site management.Scheduling and Cost Planning
based on Resourses.

ealic 5 Raudall pladll ualic RS, il
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References:
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e Construction Project Scheduling and Control by Saleh Mubarak (2nd Edition)

e Handbook of EPC Projects, Wieley 2016.

Course Selected topics in construction o e )

Title: m;)nagement 8 2 8 e e s e
ggggfe Prerequisite Credit hrs. ec. C?J?Ct 15 L ab.
CIVvT720 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction to construction engineering as
related to municipal and regional projects, a
brief review of the construction industry, it's
evolution, Project Development, methods of
operation, equipment selection, site layout and
erection of steel & concrete structures,
Operation researches to demonstrate the
concepts of various types of civil engineering

A ) i -yl JSLE) Apalaill J glall A8
Jalail Fadie - Sdl) Jolaill g dghad Lyl 5 dgkaal)
a8 5all 3 - lamall LAl - S\Slaall 5 <l i Al
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construction  projects  which include:
Residential & Industrial buildings, Water-
Resources projects, Urban transportation
systems, Coastal development projects and
Environmental protection projects Design,
construction & as-built drawings, analysis of
local construction projects. Applications of
Artificial Intelligence for Construction Project
Management, methods, and techniques. BIM
applications.

References:

;@\)‘d\

e PMBOK, 7th Edition, PMI, USA, 2019.

e Fundamentals of construction estimating, 4th ed., 2014, Pratt, ISE

Course OPM, organizational project ot ate ar s .

Title: n?anagement i ) S A pall 213
ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt 175 Lab.
Civr21 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Overview of OPM basics, Organizational
Project Management, Preparing for OPM
implementation, Implementing, and Improving
OPM, Implement the core-enabling processes,
Develop a tailored PM methodology, KPI's for
strategic Alignment, structure for contracting
Companies, Improve existing OPM
methodology, Inputs and desired deliverables,
Governance.

AacY) - andall Gl pal A sall 5 laY) bl
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References: e
e PMBOK, 7th Edition, PMI, USA, 2019.
¢ Organizational Project Management, PMI, 2016
C_ourse Construction_ management of aeliall e 5 p5d) L s
Title: Industrial projects
Course . . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut. L ab.
CIV722 4 4 0 0
Class Works |  Prac/Oral Final Exam | Total | Exam Time hr.
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Course
40 20 40 100 3
Grades
Course Content: soAall g giaa

Introduction to EPC projects, PM standards,
ISO-21500 — BS-6077 — PMI, , , International
contracts for EPC — Projects, Special Fidic
editions for EPC-projects (SCC-GCC),
Engineering process & procedures- Technical
Configuration Management-, Procurement
process& procedures, Construction process&
procedures, Site Management — Construction
planning, commissioning, Construction
Execution and control, case studies.

— mranad) deliall ay Ll 385 5 ) e dedia
3...391..\.‘..45\ Q\.c}_).&d\ B‘)\Ai ):\:sLxA ‘(A..)...uﬁ BT
¢« BS 6077- PMI — 21500 53Yl— 4abial
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e dabaii Al Adsall elagll age a5y
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5 i deliall Gle gl (8 2,6l dlee
5 dcliall cile 5 bl 8wl ddee el al

(ulu.\!\j alaldl Gl laa) ¢ ya)

References:

;@\)‘d\

e Construction Project Scheduling and Control by Saleh Mubarak (2nd Edition)

e Handbook of EPC Projects, Wieley 2016.

Course TQM:; total Quality management ot e e ame .

Title: ? of consSuctio)r/\ projegts el e plo 2 ALl 2252l 51
ggggfe Prerequisite Credit hrs. ec. C?J?Ct 15 L ab.
CIV723 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction to TQM, QM- systems and
techniques, Quality definitions, Quality
management systems, ISO- 9000 systems, Cost
of quality in construction projects, Quality
planning, QA/ QC tools and techniques,
Methods of statistical quality control, check-
lists- flow charts, scatter diagrams, control
charts, histograms, pareto-charts,
benchmarking, DOE; design of experiments,
sampling, preparing project quality plan, quality
auditing, case studies.

5 )a) chlds g dadail (ALl B3 gal) 3 )y A dadie
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e PMBOK, 7th Edition, PMI, USA, 2019.

Course Facilities Management of . e g

Title: Construction I%rojects il g bl (ff el il o
gggse Prerequisite Credit hrs. Lec. C?J?Ct 1L Lab.
CIv724 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Planning of operation and maintenance
projects, O&M requirements, execution,
management, BMMS, MMS, preventive
maintenance, corrective maintenance, quality
assurance and quality control, checklists,.,
testing and commissioning, prequalification of
O&M contractors, contractual issues, case
studies
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References:
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e PMBOK, 7th Edition, PMI, USA, 2019.

Course Financial planning and feasibility | aobial s gaall @bl ja slae) 5 b saill Jaylasl)
Title: studies of construction projects !

gggg‘?e Prerequisite Credit hrs. ™ C?JEC'[ i L ab.
CIV725 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
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The concept of investment- cash flow analysis-
financial trends — the concept of revenue- return
on investment and internal rate of return-
sensitivity analysis- decision tree- economical
decision and their impact on time and cost- the
financial planning of sequential projects/
repetitive projects and multi-used- Mega
projects. Investment opportunities- gaps
analysis- profitability index- returns on the

investment-  pay-back period- Max-Max
approach, Min-Min Approach, Max-Min
approach, probability distribution charts-

maximizing the benefits — RISK analysis-
capitalized cost — operation costs — time value
of money- financial restructuring- economic
success factors — prediction of financial failure-
preparing integrated feasibility studies and cost
benefit analysis- case studies.
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References:

1pal el

e Construction Project Scheduling and Control by Saleh Mubarak (2nd Edition)

e Handbook of EPC Projects, Wieley 2016.

(B) Water Resources Field
Course .. e .
Title- Advanced Topics in Hydrology > A sonedl A dile ga ga
ggggfe Prerequisite Credit hrs. ec. C?J?Ct 15 L ab.
CIv731 CIV631,CIV632 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Introduction,  Hydraulic ~ Properties  of
Sediments, Modes of Sediment Transportation
Movement of Sediment in at stream, Suspended
Sediment Load, Total Sediment Load, Bed

Geometry and Flow Resistance, Stable
Channels, Computer Applications.
Groundwater Resources, Groundwater

Movement, Well Hydraulics, Design of Water
Wells, Groundwater Movement, Groundwater
Management, Artificial Recharge, Saltwater
Intrusion in Coastal Aquifers, Flow of Fluids in

(e shsongdl diadll Clly a5l juell 352l
EAVRVR st e yill e adall G el s
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ilud) ikl ahadl Gl (Al
LS ued) pailiaddl A gl Haell il iV
Wl sl JES) A4S s Lalail el 5 )0
3 el 5l das (Jlaa) ¢ Blaall Gl 5 1) Jaans
Sl gl ol Aaglias gl gl JSa
c%\é);l\ o\,@.«]\ laa QU Q\A:ul:ﬂ c'&)ﬁ’.h.mﬂ
4l el LYY 4S50 A sl oLl S
62..4.5‘5_35\ a\.:mj\ EJ\J} s:\.:\éj_;j\ e\.:pe]\ :\SJA cal.:\d\

Page 583 of 741




Helwan Universi.ty

2024 Lall il ) Al Fla ) 2853

Lyl Luvsigl duis

Porous Media, Anisotropy, Solution of Steady
State Problems by Mathematical Analysis and
Modeling , Analogs, Dupuit-Forchheimer
Assumptions Method of Images, Boussinisq's
Equation for Transient Problems, Solution by
Laplace Transform, Seepage Under Dams,
Water Quality Standards, Transport Processes
(Non-Reactive and Reactive Constituents)
Hydrodynamic Equations for Advection and
Diffusion in Saturated and Unsaturated Media,
Hydro-Chemical Behavior of Contaminants,
Measurement of Parameters, Sources of
Contamination, Remediation Measures.
Groundwater modeling basics and concepts, An
overview of groundwater modeling programs,
model preparation, data collection and
processing, model network design, boundary
conditions, concepts and applications, including
rivers,conditions, multi-layer systems
modeling, sensitivity analysis, investigation and
calibration Model, pollutant transmission
models. basics of pollutant movement process,
pollutant  progress, pollutants, pollutant
diffusion, hydrodynamic diffusion, chemical
reactions, delays, mathematical solution to
pollutant transmission problems, numerical
methods to solve pollutant transmission lakes,
precipitation, drainage and any other

Ld gl olall bl 5AT Al olall oy ccpmidl
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References:

1pal el

e Applied Hydrology 1st Edition by Ven Chow (Author), David Maidment (Author),

Larry Mays

e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF)

Course Design of pipelines and pumpin . . .

Title: ’ i pstations PP M Hbey bshall st
gggg‘?e Prerequisite Credit hrs. Lec. C(;f:fza M Lab.
CIV732 CIV635 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Mechanics of Liquid Flow in Pipes and Pipe
Networks, Pipe Transmission and Distribution

el sl Sy pad sl 8 L) (335 Sl
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Including Flow Control, Flow Measurements,
Steady and Unsteady Flow, Surge and Water
Hammer Problems, Pump Selection, Cavitation,
Computer  Applications.Station ~ Capacity,
Inflow Hydro-Graph, Combined Flow Systems,
Station Configuration and Design, Pump
Systems, Pump Types, Pump Selection, High
Static Head Systems, Large Pump Station
Systems, Piping Systems, Fittings, Suction
Piping Arrangements, Valves, Flow and
Pressure Meters, Practical Approach for The
Planning and Design of Water Power
Structures, Fundamental Theory of Water
Availability and Demand, Flow curves, Power
and Load Duration Curves Energy resources
Classification, Project Planning: Economical
and Financial Planning.

daadl sl dgldl Akl glay)
ol Aaaall Aan Canlall ciliakad oCaysall
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References:

1pal

e Jones, Garr M., Bayard E. Bosserman, and George Tchobanoglous, eds. Pumping
station design. Gulf Professional Publishing, 2006.

e Popescu, Mihail, Dumitru Arsenie, and Paul Vlase. Applied Hydraulic Transients: For
Hydropower Plants and Pumping Stations. Crc Press, 2003.

Course Modeling & Simulation of Flow et s ..
Title: & Co?naminant Transport slell g5 ghall sElaall 5 i)
gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV733 CIV633 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction to the philosophy and practice of
numerical modeling of environmental flow
processes. structured computer modeling
assignments on a single topic in environmental
flow modeling, supported by focused lectures
and discussions on the physical processes and
on the associated numerical analysis. Topics
such as contaminant transport, flood and tide
propagation in channels and data analysis of
climate, air and water quality observations. Fate
of contaminants in the environment controlled
by transport processes within a single media and
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between media. Similarities in contaminant
dispersion within air, surface water, and
groundwater are emphasized
References: oS am

Streams, Springer, ISBN 978-94-007-5509-3

e Wu-Seng Lung, 2022. Water Quality Modeling, Springer, ISBN: 978-3-030-90483-8
e Marcello Benedini, and George Tsakiris, 2013. Water Quality Modeling for Rivers and

_(Izi(illjer:se Sediment Transport Hydraulics A gl 3 sall Ja3 1S 5 50

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIV734 CIV635 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Sediment properties — Theroshold of particle
movement. Geometry of fluvial channels —
channel roughness — bed load transport —
suspended sediment transport — total sediment
transport rate.
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References:

1pal el

Phenomena, ISSN 2190-5193

e Subhasish DeY, 2014. Fluvial Hydraulics, Hydrodynamic and Sediment Transport

C.O ur_se Hydraulic Models S50 dada

Title:

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV735 CIV638 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Principles of the theory of similarity — flows
without free surface — Reynolds models — flows
through porous media — filtrations models —
unidirectional flows with free surface — river
and open channel models — similarity in
sediment transport.
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e Pavel Novak, Vincent Guinot, Alan Jeffrey, Dominic E. Reeve, 2010. Hydraulic
Modelling: An Introduction, Principles, Methods and Applications, CRC Press

C_ourse Management and economics of Al 3 5l 5 18] sl

Title: water resources ’

gggse Prerequisite Credit hrs. Lec. C?J?Ct 175 Lab.
CIV736 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Economics; irrigation demand; large water
projects; economic impacts of surface water law
and institutions; economics of salinity and

Mgl g (aBY! gaill olyall (5 pumall zlaall
sl clalialsball Jlarind cilbabatl sl
e 3 laall Al el Ll s 5l bl Cile gy

drainage;  economics  of  groundwater | A sl Cllal gl sa s ol obiall oyl 8
management - virtual water. sbiall-ddsall oliall 30l Cilialial - jall

RETSA )Y
References: 1a )

e Janos J. Bogardi, Joyeeta Gupta, K. D. Wasantha Nandalal, Léna Salamé, Ronald R.P.
van Nooijen, Navneet Kumar, Tawatchai Tingsanchali, Anik Bhaduri, Alla G.

Kolechkina, 2021.

e Handbook of Water Resources Management: Discourses, Concepts and Examples,
Springer, ISBN 978-3-030-60145-4 ISBN 978-3-030-60147-8 (eBook)

?ﬁlljer:se Dams design 2 g2ll aranal

ggggfe Prerequisite Credit hrs. ec. C?Jia 1[5 L ab.
CIVv737 CIve3l 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1o 8l (5 gina

Definitions of Dams- purpose of creation-
Reservoir planning, dam site selection,
hydrological studies assisting in locating dams,
storage areas, storage capacity, arrangement
and movement of silt associated with water,
types of dams, factors affecting the selection of
dam type, dam design criteria, leaching through
earth dams, design of the drainage system
behind The dam, dams stability, Dams failure.

Lbas il e aal - ol iy
Lon )5 el lul all ol &8 ga LEa) (il 30
(oA ahlie e saudl (Sl paad L sac L)
caliadll ‘;AH\ Sy i il oAl A
£ 5 i) 8555l Jal gl 2 saudl #1530 colyall
Spandl DA il ) aaal pulee )
.J}J.UJ\ ‘)%\ L_}L\.uz\ ‘JJJM]\
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References:

:@\)AS\

e Design of Small Dams (Water Resources Technical Publication Series) Third Edition.

by New York University Press

Course Advanced Topics in irrigation & . e i

Title: drF;;\inage ’ Sl g 2 Rasiie e e
gggs’e Prerequisite Credit hrs. Lec. C?IE]J?Ct 1[5 L ab.
CIVv738 CIV637 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Flow in unsaturated soils, properties of
unsaturated soils, equations of motion,
applications: permeation, redistribution of
moisture content, charging of underground
aquifers. Theoretical Background, Measures
and Parameters of Ground Water Table, Effect
of Drainage on Agricultural Process, Design
and Planning of Drainage Networks for
Different Purposes, Cases of Drainage
Discharge  Calculations, Drainage Field
Measurements, Principles of Reclaiming Acidic
and Alkaline Soils, Recent Technology and
Construction of Subsurface Drainage Systems
and Their Maintenance, Drainage Water Reuse
Limitations, Economics of Drainage Projects,
Performance Indicators of Drainage Systems.

o Al el s daliall e Ayl (8l )
sole) (JIAtl) clind S all CValas el
Al Gl Al pad dysh)ll g siae @)
gy Lalal) O alaall 5 bl oy ylail) 4alal)
M.\c\_))l\ A.JA’J\ ‘_As: tJ).\AS\ _).uLv M.\B_,;J\ al.\.d\
Ailiia Gl 2 Gl K0S Japhddy aveai
(=) Capall s iy pal Gl GV
A Pain) salie cCipeall Jia il
Aabail oLy Aol Lo o i8N g 5ldl) 5 duacall
sla aladivd sole) 358 (giila s 4 sall o juall
elal ) pige iyl ay jliie bl (o juall

8 pal) Adai]

References:

:&\JAJ‘

e Peter Waller « Muluneh Yitayew Irrigation and Drainage Engineering, 2015. Irrigation
and Drainage Engineering, Springer, ISBN 978-3-319-05698-2 ISBN 978-3-319-

05699-9.
(C) Public Works Field

Course Environmental impact assessment . . o

; all cile g il Al 5V Al
Title: for water resources projects = ’ il S
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
Clv741 Clv642 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
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Course Content:

oAl (s giaa

Terminology, Planning and Management of
Impact Studies, Simple Methods of Impact
Identification, Environmental Indicators and
Indices, Prediction and Impacts Assessment on
Surface and Ground Water Environments,
Environmental Monitoring, Major Water
Resources Projects in Egypt and Their Impacts

¢ ol b o s laly dadaddll ¢ clallaadll
A5 @l pasdl ¢ Sisall paadl ddardl 3kl
sl iy o ol il sy sl ¢ dgll
bw\ﬁb}ﬂc@:\ﬂu\ﬂ\ ¢ A8 gall g duadaldl

L5 yeme (8 2 sall s )

References:

:&‘)‘3‘

Routledge, 2013.

Glasson, John, and Riki Therivel. Introduction to environmental impact assessment.

Garrido, Julian, and Ignacio Requena. "Proposal of ontology for environmental impact

assessment: An application with knowledge mobilization." Expert Systems with.(2011)

_(Izi(illjer:se Hydraulic applications in WWTPs Aalleall Glase JA10 4S5 joa iliplas
ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt e L ab.
CIVv742 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1o el o g
Design criteria of inlet and turbid water plants - | gUadll - Sall sluall Clasa g 2alall apanad (o)
Hydraulic profile inside purification and | aslleally  Zsll  Glase Jaly Silg el

treatment plants including its components -
Mechanical equipment - Openings and weirs
losses equations - Losses in pipes - Losses in
channels - Losses in mechanical equipment.

ciladil) c¥alre KAl Cilagall A aiiia
Jaly 381l - el sl Jaly 28l — il lagl
Sl al) Cilagall Jals 381 gl — el gial)

References:

:&\JAJ‘

Qasim, Syed R. Wastewater treatment plants
Routledge, 2017.

: planning, design, and operation.

Course Digital simulation of aerobic and .. R, e e

Title: gnaerobic treatment systems a3 Bl Apllal ol £ ) siSlae
ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIv743 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
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Determining the required criteria for simulation
programs - Calculating the equilibrium of
quantities within aerobic and anaerobic
treatment - Identifying the determinants of
digital simulation - Applications to aerobic and
anaerobic simulation programs.

O e oSl geal Ay slhall el 2,03
Capaall 30 D 5 4l sl Aallaadl Jala LSl
sl o clinli e )l oSl clsale

A DI 5 3 gl o\Sadll

References:

:&‘)‘3‘

e Moretta, Federico, et al. "Enhancement of anaerobic digestion digital twin through
aerobic simulation and kinetic optimization for co-digestion scenarios.(2021) .
e Doble, Mukesh, and Anil Kumar. Biotreatment of industrial effluents. Elsevier, 2005.

Course Economics and evaluation of el e e "

Title: Transportation Projects il e g plha s 5 Sl
ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks L ab.
CIVv744 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction — Direct and indirect costs of
projects - Methods of evaluation of projects -
Financial Aspect Operational Aspect -
Environmental Aspect -Independent projects -
Mutually Exclusive projects Financial Aspect

Gile g pdial 3 pdladl e o3 pdluall Callill — daaaa
LI sl il — Jail) e 5 e a3k — il
e s piall — Al Jal gall — Alaiadl) ) gl —
Sl a5 5l — 4y jeanll e 5 il — Aliudl)

o) il — Al Selil) i

Methods — Effectiveness Evaluation -
Environmental Evaluation.
References: ) el

measure. Manageme

e Hezam, I. M., Mishra, A. R., Krishankumar, R., Ravichandran, K. S., Kar, S., &
Pamucar, D. S. (2023). A single-valued neutrosophic decision framework for the
assessment of sustainable transport investment projects based on discrimination

e Wang, T., Xu, J,, He, Q., Chan, A. P., & Owusu, E. K. (2023). Studies on the success
criteria and critical success factors for mega infrastructure construction projects: A
literature review. Engineering, Construction and Architectural Management, 30(5), 1

Course Selected topics in roads and . .
el g (3 4kl i 5yl Cile g
Title: airports engineering SHhells SRl Rutn 23 s
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut. L ab.
CIV745 3 3 0 0
Class Works \ Prac/Oral Final Exam | Total | Exam Time hr.
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Grades
Course Content: soAall g giaa

Current trends of research and applications of
new technologies in the fields related to roads,
airports, and traffic.

Giba o ol cldndat g G eaall Al clalasy)
G jlaall 5 (3 kb ddlaid) ¥l A st

sl

References:

:&\Jd\

¢ Nicholas J. Garber, Lester A., Traffic and Highway Engineering, Fourth Edition, Hoel,
University of Virginia, Library of Congress Control Number: 2008926026, ISBN-13:

978-0-495-08250-7

e American Association of State Highway and Transportation Officials (AASHTO). A

Policy on Geometric Design of Highways and airports.

e Ashtiani, A. Z., Parsons, T. A., & Brill, D. R. (2023). Evaluation of Airport Pavement
Designs for Seasonal Frost and Permafrost Conditions. Transportation Research

Record, 03611981231178803.

Course Research Methodology of . . T

Title: Highway ” Sl el ol e

gggg‘j’e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIV746 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Introduction - What is scientific research -
Scientific

procedures used when conducting any scientific
research - Characteristics and characteristics of
scientific research - Steps of scientific research
- Sources of information - Documentation of
information - Types of citation — How to write
a research project

el a Yl - aled) Cindl 8 Lo - dadia
-oele iy 5 6 ya) e daid) Ayl
<l sha - aladl Gl (ailiad s cliva
-QLA}M\ JJLAA.A - sALJ\ &L\;.\j\
B - Y ) s - bl 3858
Gl ¢ 5 pie 4458

3

References:

1al )

e C. George Thomas “ Research Methodology and Scientific Writing” Springer; 2nd

edition, 2021

e Popper, K. “The Logic of Scientific Discovery” Springer; 2nd edition. 2014
e Prathapan, K “Research Methodology for Scientific Research” Dreamtech Press. 2021

Course

Title: Intelligent transportation systems

&S Jal) dalai

Contact hrs.
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Cour?,e Prerequisite Credit hrs. Lec. Tut. Lab.
Code:
CIV747 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: _ iall g giaa
Theories and applications of Intelligent | dwxia Jlae & 4SH) Jail) dadas) ciliudat g il Has

transportation systems in the field of
transportation engineering, applications, and
modeling of Intelligent transportation systems.

ALSAN Jal Aakai dadal g iyl ¢ Jail

References:

1pal

e Njoku, J. N., Nwakanma, C. I., Amaizu, G. C., & Kim, D. S. (2023). Prospects and
challenges of Metaverse application in data-driven intelligent transportation systems.
IET Intelligent Transport Systems, 17(1), 1-21

e Poornima, E., Muthu, B., Agrawal, R., Kumar, S. P., Dhingra, M., Asaad, R. R., &
Jumani, A. K. (2023). Fog robotics-based intelligence transportation system using line-
of-sight intelligent transportation. Multimedia Tools and Applications, 1-29.

e Panigrahy, S. K., & Emany, H. (2023). A survey and tutorial on network optimization
for intelligent transport system using the internet of vehicles. Sensors, 23(1), 555.

Course Advanced quality control in . ey .

Title: hi%hwa);s SRl o el 220l Lo

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct I Lab.
CIv748 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Quality concerns in construction, organizing for
quality and work and material specifications,
quality control and inspection, statistical

M\} BJ)@S\ (a.\k.u‘j celudl ‘f EJ};S\ Gilalaial
‘M\J BJ}A}‘ 2‘43\)“5 63\‘5»0“ LLIA;A\}A}
el Cren lial) ATy daiban) il

methods, sampling by Competencies and | amalias ((TQM) Alalill 33 gall 5 ) 5 et yuaiall 5
variables, total quality management (TQM), ASO sl
ISO concepts and regulations.

References: 1pal el

e Managing Quality”, Barrie G. Dale, Ton van der Wiele, Jos van Iwaarden, 5th Edition,
2007, Wiley-Blackwell, ISBN: 978-1-4051-4279-3.

e Construction Quality Management: Principles and Practice”, Paul Watson, Tim
Howarth, Routledge ( 2011) , ISBN-13: 978-0415569118.
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_leiotlljer:se Close Range Photogrammetry sl 3 jual 4y saaill dalisall
ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV749 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ g 18l (g giaa
Introduction - methods in close range | g!lsi - oa ¥ sl deadiuall (3 )kl - dadia

photogrammetry - Close range photogrammetry
instruments - Accuracy in close range
photogrammetry - Coordinates determination
techniques in close range photogrammetry -

Bl st - e Yy el i) 5 3eaY)
aad bl - a1 el Aaladl
sl - a1y ety Aalisall 3 cilBlaaY)
Aalial) ks - bl ) 300 dalud) — 2 )

digital photographs -Laser scanning- Close Y s peailly
range photogrammetry applications
References: e

e T Luhmann, S Robson, S Kyle and | Harley (2006) Close Range
e Photogrammetry Principles, techniques and applications, ISBN 1-870325-50-8

?ﬁlljer:se Cartography and map projections Lehalan) gL Hall ole

ggggfe Prerequisite Credit hrs. Lec C?J?Ct 1[5 Lab.
CIV750 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Introduction - Types and methods in map
projection - Plane projection - Conical
projection - cylindrical projection - Surveying
projection - Map coordinates in conical and
cylindrical projections.

Ll jall gl gl - Clalluadll (s Ciy jad - dadie
Lladl - A gl Jadloall - Lad) Al Ldlea
sabadll - A ghnl) hdled) - duda g Al
Clea - Zaaledd) Jadliall - ladleall dcaigl)
4 gieal) ladleal) Jail A e A gl culdlaay)

Aalal) Jadlual) - A shaul 5 Ak g 3l

References:

1pal el

e Pearson, Frederick (1990). Map Projections: Theory and Applications. CRC Press

e Erik W. Grafarend, Rey-Jer You and Rainer Syffus (2014). Map Projections:
Cartographic Information Systems, 2nd edition, Springer

e SUREN TALUKDAR (2018). INTRODUCTION TO MAP PROJECTIONS; 1%

edition, EBH PUBLISHERS (INDIA)
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_leic;lljer_se Practical Astronomy (sankill Sl
Course .. . Contact hrs.

Prerequisite Credit hrs.
Code: q Lec. Tut. Lab.
CIV751 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3

Course Content:

1A (5 giaa

The Celestial sphere real and apparent motion -
Definition points and circles of reference -
System of coordinates on the sphere — Relation
Between coordinates — Measurements of time -
The American ephemeris and nautical almanac
star catalogues interpolations -The earth’s
figure corrections to observed altitude -
Description of instruments observing — The
constellations — Observations for latitude —

=g el g dugeal) IS Al Ay sland) 3 KU — dania
Cililaa) Aalail - Aama el i gall g Jalaal) Cildy yas
a sl - gl (- cLdlaa Yy A8l - 5 S
eligiul - 4y yaall & gail) Cila S5 S5 Y Sl
- db aldll cilelsi W daal g Glaasiat (aHY)
Lgha aa )y cllee - 2 V) - aa @l ol Ciua
Aoy Glidee - 8 gl sl da y Glilee - (ja )
Glas g 2t — Gl da )y Ablee - EWJY\
Sl Jladll eladl yaas J skl Lo s 5 4 3Y)

Observations for determining the time - RUEE RN
Observations for longitude - Observations for

Azimuth - Geographic north and azimuth

determination.

References: HE

e Practical Astronomy , GEORGE L. HOSMER
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8.4 Professional Diploma Program in CIV Engineering fields
Adaal) duaigll ¥l B Agall a bl el 5-8

The study in the Professional Engineering Diploma in Civil Engineering program aims to raise
professional competence in the fields of work in civil engineering through studying applied
courses and practical exercises.

8.4.1 Graduate attributes of Professional Diploma Program in CIV Engineering fields
The graduate of the Civil Engineering Diploma Program should be able to:
1) Integration between academic and professional aspects: applying the engineering

concepts he acquired in his professional practice, integrating scientific research with
practical application, and applying academic concepts in real work environments.

2) Research knowledge: Understanding different research methods and practicing
scientific writing skills.

3) Good communication: Possess advanced communication skills to interact with
various actors and transfer knowledge and understanding effectively.

4) Ability to develop: Realizing the necessity of developing oneself professionally and
scientifically and using modern tools and applications in collecting data.

8.4.2 Learning outcomes of Professional Diploma Program in CIV Engineering fields
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:
1) An extensive understanding of the evolving knowledge base in their engineering
specialty.
2) Broadened skills and approaches appropriate to their engineering specialty.
3) Advanced professional engineering experience and scholarship abilities.
4) A recognition of the importance and value of their knowledge to the larger
community.
5) The ability to engage in acceptable ways with current situations.

8.4.3 Construction of Professional Diploma Program in CIV Engineering fields
The candidate who successfully pass the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 8-28, Table 8-31, and
Table 8-34 for Structural Engineering, Water Resources and Public Works fields. After
successfully completing these courses, the main supervisor should select another 12 credit
hours courses from the available elective courses listed below in Table 8-29, Table 8-32, and
Table 8-35 for Structural Engineering, Water Resources and Public Works field. The selected
courses should be related to the research area selected by the candidate. The competencies
matrix of each course in the Master of Science program is shown in Table 8-30,

Table 8-33, and Table 8-36 for Structural Engineering, Water Resources and Public Works
field.
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8.5 Professional Master (MENng) Program in CIV Engineering
4iaal) dudigh A gl sl el 5-8

The Master's in Civil Engineering is considered an advanced stage in applying engineering
concepts and skills in practical work, and graduates from this program are often prepared to
work in the construction industry or in engineering consulting. The Master's acquires extensive
experience in the field of civil engineering, with differences in the level of specialization and
the individual in Direct editing.

8.5.1 Graduate attributes of Professional Master (MEng) Program in CIVENgineering
The graduate of the “Civil Engineering” Professional Master Program should be able to:
1) Integration between academic and practical aspects: able to integrate scientific

research with practical application, by presenting organized scientific studies and
applying engineering concepts in professional practice.

2) Practical research and analysis: ability to use deep analytical skills, demonstrate
awareness of scientific research methods, and search for and collect available data.

3) Problem solving ability: providing appropriate scientific solutions to problems in
the field of civil engineering by identifying scientific problems, collecting data, and
determining the priorities of solutions in the field of civil engineering.

4) Good Communication: using strong communication skills, and the ability to deal
with challenges and solve problems in their respective fields.

5) Professional and scientific integrity: acting in a way that reflects commitment to
integrity, credibility, and adherence to the rules of scientific research.

8.5.2 Learning outcomes of Professional Master (MEng) Program in CIV Engineering
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:

1) An advanced comprehension of the shifting knowledge base in their engineering

specialist.

2) Advanced engineering skills and procedures appropriate to their specialist.

3) Well-developed problem-solving abilities in the engineering specialty,
characterized by flexibility of approach.

4) The ability to communicate their knowledge and comprehension through oral and
written presentations.

5) An understanding of how advanced knowledge enables the student to provide
leadership in the specialty area.

6) An appreciation for the importance and worth of their knowledge to the larger
community.

7) The ability to engage in contemporary societal issues when appropriate.
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8.5.3 Construction of Professional Master (MENng) Program in CIV Engineering
The candidate who successfully pass the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 8-28, Table 8-31, and Table
8-34 for Structural Engineering, Water Resources and Public Works fields. After successfully
completing these courses, the main supervisor should select another 12 credit hours courses
from the available elective courses listed below in Table 8-29, Table 8-32, and Table 8-35 for
Structural Engineering, Water Resources and Public Works field. The selected courses should
be related to the research area selected by the candidate.

The competencies matrix of each course in the Professional Diploma program is shown in Table
8-30,

Table 8-33, and Table 8-36 for Structural Engineering, Water Resources and Public Works field.
While the competencies matrix of each course in the Professional Master of Engineering
program is shown in Table 8-37, Table 8-38, and Table 8-39 for Structural Engineering, Water
Resources and Public Works field.

Table 8-28 Compulsory courses for Professional Diploma / Master in Structural
Engineering field

. 4 (<) (<5}
g1 5|8 .| B E
- I — —
No.| Code Pt Course Name = % QE|O| E|E
requisite 2l E&|sO0|l |+ g
Slo|® |iT n
1 | Clv501 Technical writing 3 1401 20 | 40 |100]| 3
2 | CIv502 Computer programming 3 140| 20 | 40 [(100] 3
3 | CIVv503 Basics of scientific research 3 140| 20 | 40 [(100] 3
4 | CIV504 [Finite element analysis 3 140 20 | 40 | 100 3
Table 8-29 Elective courses for Professional Diploma / Master in Structural Engineering
field
. P4 (<B) [<B)
g1 5|8 o] B =
- T s I
No.| Code | Pre- Course Name = %, SBlo| E(E
requisite 2|l &|s0| | F §
S|lo|® |iT n
1 |crvest Inspection and Maintenance of RC 3 a0l 20 | 20 [ 100] 3
Structures
> |cIves? Design of RC Structures using 3 a0l 20 | 20 100! 3
[Recent Codes
3 |civess Workshgp drawings, fabrication, and 3 a0l 20 | 20 [ 100] 3
installation of steel structures
Design, installation and maintenance
4 | ClIVoeb4 of transmission and communications| 3 | 40| 20 | 40 |100| 3
steel towers
5 | CIV665 Problematic soil 3140 20 | 40 |100| 3
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6 |crvess Geosynthetics applications in earth 3 a0l 20 | 20 [ 100] 3
structures
7 | CIVe67 |[Foundation engineering 3140 20 | 40 | 100| 3
8 | CIV668 Geotechnical research course 3140] 20 | 40 |100]| 3
9 |civeso Introductlo_n for Seismic 3 a0l 20 | 20 [100] 3
Strengthening
10 | CIVv670 Advanced structural analysis 3140] 20 | 40 |100]| 3
11 | CIVe71 Structural analysis of bridges 3 140] 20 | 40 |100]| 3
Mechanics of Reinforced Concrete:
12 | CIV672 Behavior, Analysis & Advanced 3 140 20 | 40 |100| 3
Design
13 | CIV673 |Fracture Mechanics 31401 20 | 40 |100]| 3
14 |civera Advanced Applications of 4 40| 20 | 20 |100] 3
Operations research
15 | crveTs Computer applications for projects 4 laol 20 | 20 |100] 3
management
16 | crveTs Selected topics of project 4 laol 20 | 20 |100] 3
management
Planning , scheduling and
17 [Clverr Controlling of Construction Projects 4140|120 | 401003
Building systems & Construction
18 | CIV678 Methods & Equipment 4 [40] 20 | 40 |100| 3

Table 8-30 The Courses - Graduate Attributes relationships for Professional diploma

program in Structural Engineering field.

Graduate Attributes
No.[ Code Course Name 1213 2
1 | c1v501 [Technical writing \ \
2 | C1v502 [Computer programming VA
3 | CIv503 |Basics of scientific research \ \
4 | C1v504 [Finite element analysis \ \
5 | CIV661 [Inspection and Maintenance of RC Structures MK
6 | CIV662 |Design of RC Structures using Recent Codes \ \
7 lcvess \Workshop drawings, fabrication, and installation of N N
steel structures
8 |cvesa Design, installation and maintenance of transmission N N
and communications steel towers
9 | CIV665 |Problematic soil N N
10 | CIV666 |Geosynthetics applications in earth structures VA
11| CIVv667 |Foundation engineering MR
12| C1v668 |Geotechnical research NNV
13| C1v669 [Introduction for Seismic Strengthening MR \
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14| C1Vv670 |Advanced structural analysis \ \

15| CIV671 |Structural analysis of bridges MK

161 crveT2 Mechanics of Rel_nforced Concrete: Behavior, Analysis N N
& Advanced Design

17| Cc1v673 [Fracture Mechanics \ \

18 | CIV674 JAdvanced Applications of Operations research V| A

19 | CIV675 |Computer applications for projects management \ \

20 | CIV676 [Selected topics of project management V| A

21| crve77 [P1anning , scheduling and Controlling of N V| A
Construction Projects

22| c1ve7g [BUilding systems & Construction Methods & N N
Equipment

Table 8-31 Compulsory courses for Professional Diploma / Master in Water Resources

field
'S (<5} (b
vls|s| & S
. T(Z|01G]| S |F
No.| Code Pre-requisite Course Name 2l als|=| 25| e
SMEIFEIREE:
S|o|>|iT 1
1 | CIV500 Applied statistics 3 140|20]40]100] 3
2 | CIV502 Computer programming 3 140|20140]100]| 3
3 | CIV503 IBasics of scientific research 3 140l20l40|100]| 3
4 | CIV531 Engineering hydrology 3 140|20140]100]| 3

Table 8-32 Elective courses for Professional Diploma / Master in Water Resources field

e IR
No.| Code | Pre-requisite Course Name i % % § % E

HEIEERE

S|lo|®|iT i
1 |CIV681 Flood Protection 3 140120(40100] 3
2 |CIV682 Hydraulics Machine 3 140|20|40(100| 3
3 |CIVe6S83 \Well Design 3140]/20|40]100] 3
4 |CIV684 Methods of Analysis & Water Treatment | 3 {40|20(40]100| 3
5 |CIV685 Hydropower Stations 3 140120l40|100] 3
6 |CIV686 \Water Laws 3 140]20|40(100| 3

Table 8-33 The Courses - Graduate Attributes relationships for Professional diploma
program in Water Resources field.
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Graduate Attributes
No.| Code Course Name 121 3 2
1 | CIV502 [Computer programming MR
2 | C1v503 |Basics of scientific research \ \
3 | C1v500 |Applied statistics \
4 | CIV531 |Engineering hydrology VA
5 [ CIV681 |Flood Protection MR
6 | CIv682 [Hydraulics Machine \ \
7 | C1v6’3 Well Design VA
8 | C1V684 |Methods of Analysis & Water Treatment \ \
9 [ CIVv685 [Hydropower Stations \ \
10| CIV686 [water Laws V[

Table 8-34 Compulsory courses for Professional Diploma / Master in Public Works field

. x (5] [5)
21 5|8 .| S £
= I S —

No.| Code ey Course Name = % CB|O| BT

requisite 3l g|sOo| = | F g

S|lo|r |iT i

1 | CIV500 Applied statistics 3140 20 | 40 |100]| 3

5 CIvs43 Design of sewage networks and 3 a0l 20 | 20 [ 100] 3
wastewater treatment plants

3 | Clv548 Geometric design of Highways 3 140] 20 | 40 |100]| 3

4 | civss3 Photqgrammetry and digital 3 a0l 20 | 20 [ 100] 3

mapping

Public Works field

>

Table 8-35 Elective courses for Professional Diploma / Master i

. P4 (<B) [<B)
5|8 o| B £
- T o
No.| Code Al Course Name = % 88lo| EE
requisite s| 8|20 | F %
S|o|® |iT n
1 | crveol Advanced technologies in 3 a0l 20 | 20 [ 100! 3
wastewater treatment
s | c1ve92 Collection methods and solid 3 a0l 20 | 20 | 100

waste management

Computer applications in water &

3 | CIV693 . 3 1401 20 | 40 | 100
sewage network design

4 | civeos Road construction materials and 3 a0l 20 | 20 | 100
tests

5 | civess Highways maintenance 3 | 40| 20 | 40 | 100
management

Page 600 of 741



b piailag =3 "
I SE—— 2024 Ulal) Ll 5l Alajal Zlafall 25 gty uaigh el
6 | CIV696 [Research seminar 3[40 20 [ 20 [100] 3
7 | crveoe7 I\_/Ia_nag_ement and construction of 3 a0l 20 | 20 [ 1001 3
rigid highway projects

Table 8-36 The Courses - Graduate Attributes relationships for Professional diploma
program in Public Works field.

Graduate Attributes
No.| Code Course Name 1121 3 2
1 | Cc1v500 [Applied statistics \
5 CIV543 |Design of sewage networks and wastewater treatment NI
plants
3 [ CIV548 |Geometric design of Highways VA
4 | CIV553 |Photogrammetry and digital mapping \ \
5 | CIV691 |[Advanced technologies in wastewater treatment N N
6 | CIV692 |Collection methods and solid waste management N N
7 [ crvee3 Computer applications in water & sewage network N N
design
8 | CIV694 |Road construction materials and tests N N
9 | CIV695 [Highways maintenance management \ \
10| C1Vv696 |Research seminar NNV A
11| CIV697 [Management and construction of rigid highway projects| \

Table 8-37 The Courses - Graduate Attributes relationships for Master program in
Structure Engineering Field.

Graduate Attributes
No.[ Code Course Name 121 3 2
1 | Cc1v501 [Technical writing \ \
2 | C1v502 [Computer programming VA
3 [ CIVv503 |Basics of scientific research \ \
4 | C1v504 [Finite element analysis \ \
5 | CIV661 [Inspection and Maintenance of RC Structures MK
6 | CIV662 |Design of RC Structures using Recent Codes \ \
7 lcvess \Workshop drawings, fabrication, and installation of N N
steel structures
8 |cvesa Design, installation and maintenance of transmission N N
and communications steel towers
9 | CIV665 [Problematic soil \ \
10 | CIV666 |Geosynthetics applications in earth structures VA
11| CIv667 [Foundation engineering MR
12| C1v668 |Geotechnical research NNV A
13| C1Vv669 [Introduction for Seismic Strengthening VW \
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14

CIV670 |Advanced structural analysis

15

CIV671 |Structural analysis of bridges

16

CIveT72

& Advanced Design

Mechanics of Reinforced Concrete: Behavior, Analysis

17

CIV673

Fracture Mechanics

18

CIV674 |Advanced Applications of Operations research

19

CIV675 [Computer applications for projects management

20

CIV676 [Selected topics of project management

<] 2|2 ] 2|2 |<]

21

Clver7

Planning , scheduling and Controlling of
Construction Projects

<1 =& |=<d <] =

22

CIV678

Building systems & Construction Methods &
Equipment

<] 2 ]2]<]=<]

Table 8-38 The Courses - Graduate Attributes relationships for Master program in

Water resources.

Graduate Attributes
No.| Code Course Name

1234|065
1 | cIves1 [Flood Protection N N
2 | CIv682 |Hydraulics Machine N N
3 | CIve683 |Well Design N v
4 | CIV684 |Methods of Analysis & Water Treatment VIV
5 | CcIv6s5 [Hydropower Stations N
6 | CIV686 |Water Laws V| NV
Table 8-39 The Courses - Graduate Attributes relationships for Master program in

Public Works.
Graduate Attributes
No.| Code Course Name
11213415
1 | CIV691 |Advanced technologies in wastewater treatment V[~
2 | CIV692 |Collection methods and solid waste management V[
3 | c1veo3 Computer applications in water & sewage network N N
design

4 | CIV694 |Road construction materials and tests N
5 | CIV695 |Highways maintenance management N
6 | CIV696 |Research seminar B N
7 | c1v697 [Management and construction of rigid highway projects | N
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8.5.4 Courses Content of Professional Master (MEng) Program in CIV Engineering
The Course content of the above listed courses for the Professional Postgraduate Diploma /

Master of Civil Engineering are listed below:

(A) Structural Engineering Field

Course Inspection and Maintenance of . . .
daliall dule ,all claid) a5 asd

Title: RC Structures e 2] =

Course .. . Contact hrs.

Prer r hrs.

Code: erequisite Credit hrs Lec. Tut. Lab.

ClV661 3 3 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: s8¢ gina

Type and reasons of defects in concrete
structures, reasons for structures’ deterioration
and demolition factors, structures inspection
and monitoring, cracks analysis, selection of
suitable repairing material, strengthening and

osaal) il calindl 8 el Gl 5 o) 5l
LM el u.a;é_, 3.\,31.:;& ceigj\ Ll&‘jf—j
medill Cdlil ara sl Slge Al gl
:\AJL&JAJ\ ).a\.'ud\ H‘:ﬁj C)u.a\ d)b cch:ﬂ\}
(@l el el cclllly) Jie Al

maintenance  techniques, = methods  of a3l
maintenance and strengthening of different

concrete members such as footings, columns,

beams, and slabs.

References: Hoa e

oY Aals o Dl 5 yee o]

o LS e o b candl gl Gyl a0 oe A ealac ) e Mlgadlal (5t g Al jall cliiall g aad Qi

Course Design of RC Structures using . G g et e ne "
Title: Recent Codes Had) Sl R 2l Ll et
ggz::e Prerequisite Credit hrs. Lec. C?J:Ct S L ab.
CIV662 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s 8l (5 gina

Introduction about mechanical response of
concrete components, materials/loads’ safety
factors limited in various available codes, type
of cracks, and mode of failure in concrete
members under the effect of different loading
types, wusing ultimate limit-state design

Al,all cl Sl Sl Ll e dadie
Adliaall <l 5S 8 Jlaad) 5 o) sall Gl Cidlalae
Adliaall JlaYl @t @l eVl F sl gl
Cile Uaalf :d‘}n.aﬂ‘ JJJ;J\ 43..3_).LJ (% ﬁmﬂ\
@il Gmymall cileladll colinil oy al dua yadll
uaﬂ\ cuam 3...'4_)’.&\ Cile Uaall HA.\AS cL_)S_)a\J
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approach for design concrete structures
subjected to flexure moment, eccentric loads,
one-way shear, two-way shear (shear
punching), and torsional moments, using
service limit-state design approach for control
crack deformations.

eJaadill 2 gas s‘ejl :ua)x.d\ CleUadll 8l
b pSadl dalid) dlu Al FoE b KSal
Aule A LD clind | o)

References:

:&‘)‘3‘

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and
Construction, Giza, Egypt, 2020 (Chapters 4&6).

e ACI 318 (American Concrete Institute) (2019). “Building Code Requirements for
Structural Concrete and Commentary,” ACI 318-19, Farmington Hills, MI.

e (CSA A23.3 (Canadian Standards Association) (2019) “Design of concrete structures.”

CSA A23.3-19, Rexdale, ON, Canada.

Course Workshop drawings, fabrication, s vt . )

Title: and installloation ofgsteel structures | T Uil <0 gty A0, Clas )
ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks Lab.
CIV663 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Shop drawings and preparation of materials list,
manufacturing tolerances according to various
codes, inspection and non-destructive testing,
installation plan and installation permits.

Clalew alsdl 2@ dacly ad sl g,

LYy sl dabiaa) cl oSl ks aiual)
Sl Slalen s S il ddas A830Y) e

References:

:&\JAJ‘

e Alan Hayward, Frank Weare, A. C. Oakhill (2011) Steel Detailers’ Manual. Wiley.
e Helmut C. Schulitz, Werner Sobek, Karl J. Habermann - 2012) Steel Construction

Manual. DETAIL.

Design, installation and .
. ' L SN 5 el el )l Ailia g oS i g aranaal
C_ourse maintenance of transmission and - 255 < f SRS
Title: .. Al
communications steel towers
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: q Lec. Tut. Lab.
ClV664 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa
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Types of towers, Design loads for towers,

Glllata ‘C\)ﬁd Laaaill dl.AA‘}“ ‘C‘}Y\ &\}.\\

Operating requirements, Structural analysis, | sabiall  aeai (ALY sl Ll
Design of elements and connections, | <lasS V) cudi; Gl @da
Foundations and installation of towers, Design ppeaail
codes.

References: e

e ASCE 52 Guide For Design of Steel Transmission Tower.
e Sriram Kalaga, Prasad Yenumula (2016) Design of Electrical Transmission Lines

Structures and Foundations. CRC Press.

e Brian W. Smith (2007) Communication Structures. Thomas Telford.

C_our_se Problematic soil JSLaal) a3y gl

Title:

ggg;?e Prerequisite Credit hrs. Lec. C(_)Pl}id ks L ab.
CIV665 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Site characterization, Settlement and heave
prediction, design alternatives, treatment of
expansive soils and soft soils, remedial
measures.

Ll i) (JSLEWDN cnld & il cﬁ}d\ aua g
¢l A8l AN il araralt ¢ yY) Chlanil/ 8
Sl Rl Ay RSy A deles

) i) g FuaSlal)

References:

:&\JAJ‘

e Special Considerations in Design of Foundation in Problematic Soils by: Kenechi

Kurtis Onochiel, Alireza Rezaei?2

e Foundation design on problematic soils with high underground water level

Ural and Abdulselam Gergin.1

e Problematic Soils In Search for Solution by : professor Dr. Bujang bin kim huat

by Nazile

C_ou rse Geosynthetics applications in T W) i) i cplalll ik

Title: earth structures

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV666 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

History and overview of reinforced soil wall
applications, Introduction to geosynthetic
materials and properties, design and analysis

4l L) st bl it e dale 3 pdat g 5 )
lpailad s el cplalll ) dedie ¢ daliall
Aalidl 4 o)yaad Bilaill g aveaill asalia o
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concepts for geosynthetic reinforced soil

Slo Al Sl ol gall SLRY) 3ok oslalll

structures, test methods for component | ¢sN 3 areaill (Al ddlidall clial avenal
materials, design examples, seismic design, | Zasll &l skill g ¢ Al Slal jay clial gall
specification, case studies, recent and future Al s
developments

References: ) el

e “An introduction to geosynthetic engineering” (sanjay kumar shukla)
e geosynthetics in Civil Engineering ( R.W.Sarsby)
e “Designing with Geosynthetics” - 6 Th Edition Vol. 1(ROBERT M.KOERNER)

C.O ur_se Foundation engineering Gl dnia

Title:

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt 1L L ab.
CIV667 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Bearing capacity and settlement of shallow
foundations, types of deep foundations,
assessment of pile axial capacity and time
effects, analysis of pile groups, settlement of
single pile and pile groups, pile design under

gl dpahudl ) Ly Jead )3
Gl Al ) A peal) ardi ¢ Adpeall bl
Lsa ¢ GalsAl cle sane Jilat ¢ el W il
(:.LA.AAJ ¢ dﬂ)‘)ﬁj‘ QL:;}A;.AJ‘ A‘)é.d\ d}_)u‘
| =N R N g VN [ Y L QRSN g Y PN |

lateral loading, pile testing (static, dynamic, and G Sy ¢ Salial) (g &)
O-cell approaches ...etc).
References: el
e “Principles of foundation engineering” (BRAJA.M.DAS).

“Foundation engineering” (Pardeep Kumar Gupta).
e “Principles of foundation engineering” ) Rey Hendricks.(
Course . P .
Title- Geotechnical research course (s gan sy mga
gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct i Lab.
ClVv668 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1 oo8al) g gina
This course will be oriented towards | dalall Canall C¥laa a8 g ) jiall das ¢ sl

strengthening special research areas such as

Ay 4 il s ¢ L (3 Jamdl o) 38 Jie
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slope stability and stabilization methods,
expansive and collapsible soils, Artificial
intelligence approaches and applications to
geomechanical systems.

G A gl il Aalaif 3

References:

:@\)AS\

e Geotechnical investigation methods by : roy e. hunt, p.e., p.g.
e Project geotechnical engineering: Systems methodology considerations by : Chuck

Vita

e Geotechnical engineering techniques and methods by: Francisco javer torrijo and

Julio gazon roca and Guillermo cobos campos

Course Introduction for Seismic " . -

Title: Strengthening I S a3l G A

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt ks L ab.
CIV669 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 108l (o siaa

Philosophy of Seismic strengthening of
structures, Structural damage and collapse
patterns due to earthquakes, soil liquefaction
and landslides as a result of earthquakes,
foundation collapse, designation of collapses
forms, modern methods of seismic assessment
of buildings and estimation of structural
damage, methods of checking of structures,
maintenance and restoration techniques, causes
of seismic damage to facilities, materials used
in the repair and strengthening of installations,
Repair of reinforced concrete structures, repair
of metal structures and brick-bearing buildings,
techniques of restoration and strengthening of
structures to resist earthquakes, case studies.

LEY) ¥ eclinal 50 i) dands
Ol Jad I Grgan Coun HligdY) Luﬂ}
Y ‘)144_1\ cd)\ﬂ@%m)y‘ Q&\}\X\J
apfill Aaall okl el gVl JISEl (s
Gob AlE) ) ) s, cladl
ol casasill s Dilpall iy ciliia) s
o Aeadiaall o sl cclinally A1 5050 ) )
Al Al cilaial &) el 45y Ol
cilasall Sl «JVN e 335 pdall dalisdll

gl 50 W (N 30 e gliall ol 4 s g

References:

1pal el

e Lecture notes and handouts prepared by the instructor.
e Seismic Retrofit of Existing Reinforced Concrete Buildings, Stelios Antoniou, 03

February 2023

e Anand, P., Sinha, A.K. (2022). Seismic Strengthening and Retrofitting Techniques and
Solutions for an Existing RC Frame: An Overview. In: Ghosh, C., Kolathayar, S. (eds)
A System Engineering Approach to Disaster Resilience. Lecture Notes in Civil

Engineer
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_leiotlljer:se Advanced structural analysis e Dol L) Julas

ggzgf’e Prerequisite Credit hrs. Lec. C?Plfa 1[5 L ab.
CIV670 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol g giaa

Algebra matrix, solution of equations, review of
energy principles, virtual work; degree of
redundancy, choice of redundant, flexibility
method, development of element stiffness
matrices, analysis of structures by stiffness
method, computer applications and software
development, axial force effects and eigenvalue
analysis, introduction to the finite element
method.

(e oo san cValadl Ja cag ol 48 giadll
3;)& _)1..33';\ 634);1\ 3;)) s@a\ﬁ‘w Jadl) casall
Idla Cligiias skt gl iyl sl
Clipks ddball 48 sk JSLell s ¢ jualiall
Lpsaall 8l Al el pll shaiy i gaSl)
53 ganall yuaaliall 4y ylal Ladia (1A Al Jyla

References: ) el

e Lecture notes and handouts prepared by the instructor.

e Marcoulides, G. A., & Schumacker, R. E. (2013). Advanced structural equation
modeling: Issues and techniques. Psychology Press.

e Karnovsky, I. A., & Lebed, O. (2021). Advanced methods of structural analysis.
Springer Nature.

_ClziotllJer:se Structural analysis of bridges LS ALY Jidal)

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct e L ab.

CIVve71 3 3 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: 1ol (s giaa

Loads on bridges - load distribution on bridges
- simplified methods for analyzing bridges -
finite element method for bridges - the effect of
the method of representing the stiffness of
bridge elements on stresses - analysis of bridge
columns and pillars - types of bridges - linear
linear analysis - dynamic analysis of moving
loads on bridges - seismic effects Ali Bridges -
Introduction to simplified methods for seismic
analysis of bridges.

— oS e daall i - Sl de JlaY)
paliall 435k — LS Qo) dlasaall (5l
alie el Jiai 48 yla (5 il - (5 LS 03 gandl)
S 5 osael didas - clilgal) e s
- by adl) Jiatl) - g LI o) gl - g LS
- S e S i) Jleadl  Saeisall Jlaill
okl dedie - g sl e A 5150 il

RESESIPRIEIE! (FERRAI RS
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References:

:&‘)‘3‘

e Lecture notes and handouts prepared by the instructor.
e C C Fu, Shuging Wang, Computational analysis and design of bridge structures, 2015
e Ehab Ellobody, Finite Element Analysis and Design of Steel and Steel-Concrete

Composite Bridges, 2014.

Course Mechanics of_Reinforcec_i ) oo ) Amboadl 0l 3 €iSae
Title: Concrete: Behavior, Analysns & JRERT)

Advanced Design i
ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIve72 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Theories of elasticity and plasticity, as applied
to reinforced concrete are examined.
Mechanical properties of concrete and
reinforcement, constitutive relations, failure
criteria, linear- elastic models, nonlinear elastic
models, elastic plastic models, and an
introduction to fracture mechanics of concrete.
Compression field and smeared crack models
and methods of their implemetion and
application in nonlinear finite element analyses.

Lle Al 4 Gubi€ Ll do, bk
yoay Ale Al KOS pal Al dalidl
¢ pall-dgladll il ¢ LesY) ules bl
GOAl-A el ziladll A yallddaddl ye il
sl Al deste sl aaadl el
Liall Jae gl Al Al 4 Salkdl
ol e Jadadll 8 clanlai€ e G gall g il
G Aediidl Z3all | sadadl jualiall aladiul
elac) 44 )k alaiinly asaaill s Jolaill g daaill
o oAl Jdadll Al ,al) G asl/deeall

Advanced Strut-and-Tie modeling, analysis & s ey
design. Plastic analysis of failure criteria &

mechanisms...

References: el
e Plasticity in reinforced concrete, W. F. Chen

C.O ur.se Fracture Mechanics g 2l S

Title:

ggz::e Prerequisite Credit hrs. Lec. C?J:Ct hrs. L ab.
CIVv673 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ooRal) (5 giaa
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Types of Cracks in concrete structures, fatigue,
creep, impact loads and stress concentration
factors. Application in civil engineering.

Jleal il Al clasdl 3 o, ¢l
35S 55 4k AS jatall Jleal caa 51 Jlaal IS
AL i)l b ikl 5 Cilalga!

References:

:&\Jd\

e Dietmar Gross, “Fracture Mechanics with an introduction to micromechanics”
e Ansel C. Ugural, Saul K. Fenster “Advanced Mechanics of Materials and Applied

Elasticity”
Cpu rse Advanced_Appllcatlons of illaal) & s 8 Hadite il
Title: Operations research -
Course . . Contact hrs.

Prerequisite Credit hrs.

Code: g Lec. Tut. Lab.
CIve74 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina
Decision making techniques, optimization, | 4daall zileill o< - Al el ) jall Sas) e

Methods and techniques of operation research-
linear programming- nonlinear programming-
Simplex Method, Shortest Route Technique,
Queuing  Theory, artificial intelligence
applications in construction- prediction models-
traditional and nontraditional techniques-
simulation- neural networks- ANP- AHP
TECHNIQUES-  fuzzy logic-  genetic
algorithms- applications.

il 5 g opal) Jaall - i) sl e J geaall
Ak - B adlll e Jpaall kil #ilall
Gl zilais Gayb el gl - dall sl
adll Ao J panll ACualinll ilall dadia (5 A
sl - Al syl Je (o AT Al - L)
35 5o Aalat L i sl aladinly olSlaall
ba dadiie zilad A dle giage Gllaall & gag

sy

References:

1pal el

o Hillier Frederick S and Gerald J Lieberman. 2021. Introduction to Operations Research
Eleventh Ed. New York NY: McGraw-Hill Education.

_(Iziotlljer:se Computer a:]ﬁ)z::;:g;l;r; tfor projects e 5yl 513 3 ) canlall s
ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIV675 4 3 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Planning and scheduling using PM software-
project life cycle — constraints- programming

— Y ) aladiily a jliall e 3 dagladl)
b i G dalpdl — cle gyl 500 55
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and planning techniques using computer- EOT
analysis  techniques- practicing resource
management using computer widely spread
applications.

3 ) sall (anads — AAKH b Saall gl o 5L
i - Ll AaSlal) ) gl — calall aladsnly
Alial — e g il 5 plal el — Cle 5 il oy 6
plee ela¥ aadid o) Ky Al dasa pl) AadaiBl
A, Ala) Sl — g il 5yl Adleia
Fgal Clllaall Jiad (ol — Tl el
Denalll eyl - Y sl aladiul

DL Aad g gl ol alasiuly

References:

:&‘)‘3‘

2015, Wiley Blackwell.

e “Modern Construction Management “, 7th ed., Ronald Harris and Ronald McCaffer,

Course Selected topics of project . e .

Title: manaf)gementp J e dell 8l A8 e e e
ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIV676 4 3 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Introduction to construction engineering as
related to municipal and regional projects, a
brief review of the construction industry, it's
evolution, Project Development, methods of
operation, equipment selection, site layout and
erection of steel & concrete structures,
Operation researches to demonstrate the
concepts of various types of civil engineering
construction  projects  which include:
Residential & Industrial buildings, Water-
Resources projects, Urban transportation
systems, Coastal development projects and
Environmental protection projects Design,
construction & as-built drawings, analysis of
local construction projects. Applications of
Artificial Intelligence for Construction Project
Management, methods and techniques. BIM
applications.

A all i - il (L Apauliil) J plall daie
Jalatl Fanie - Sl Jalaill g dghad Lyl 5 dghaal)
a8l sall ) 5 - lanall sl - slSlaall 5 el 8l
Al Al jualiall S yi- oLl e 5 il ot
O Jal Ll okl clil - Aol
8ol 5 lelasyl s Al sl asle 3 duaparail
Ciligh a3 & cllead) Cigany gl
e 5 il 5ol Jiae b 4l 5 e liall £1S3)

References:

1pal el

New International Edition, 2018.

e Project Management, A System Approach to Planning, Scheduling and Controlling,
10th ed., 2015, KEREZNER, Wieley Publications.
e “Construction Methods and Equipment”, Stephens W. Nunnally, 10th Ed., Pearson
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Course Planning , scht.eduling and . ' ) )

o Controlling of 2l ay Ll aSail) g duia I A gaal) g dasdadsl)
Title: . .

Construction Projects

ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIveT77 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o84l (5 giaa

Project definition and work breakdown
structure, scheduling and control models and
techniques. Resource allocation and leveling,
optimal  schedules, documentation and
reporting, time and cost control, progress
monitoring and  evaluation.  Computer
applications.

e A )l lapadilly g5 pdall iy ya
AOA Jis aSatll dalaif 5 die 31 4120l W.B.S
Gl - o3l bgha - sl i AON
Gilaiial) Jads o Bl A gaadly o)) gall a5
At A ye - A8l g gl Jana -y lE) Slae)
psgie AV sl Gk - apdll s JleeY)
Axa) ya s A ¢ zall Jluall el daydasl
ol Jaraa — () ) Dok 43 ¢ g g il i
g sl dalie — 3 )l sall anadti— duia ) el il
@JM Agiayl) dsa sl - @a‘aﬂ\ Giled ja) —

el alasinly

References:

1pl el

¢ Project Management, A System Approach to Planning, Scheduing and Controling, 10th

ed., 2015, KEREZNER, Wieley Publications

C_ou rse Building systems & C_:onstruction sl Claeny calll y olid

Title: Methods & Equipment

ggggfe Prerequisite Credit hrs. Lec C?J?Ct hrs. Lab.
CIve78 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Site  management. Techniques of building
construction; methods, materials, tools and

equipment; traditional, mechanized and
prefabrication construction systems.
Construction  detailing.  Selection, sizing,

matching and operation of construction. Earth
moving equipment Equipment. Two class
periods and one three-hour field period.

Clalee 5 algas 3 go — 2l callal g elill ol
il Cilame — Agaal) g dpadal) Uil alas — agalal)
GOYare — doaladl dole Al LAl Glasa —
iall e g 2l oLl Claead Aaa ) Laliy)

A ) Jas g A sl
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References:

:&‘)‘3‘

e Construction Methods and Equipment, Nunlly , 2016, CRC.

(B)

Water Resources Field

_(Izi(illjer:se Flood Protection clibaball HUaf e Aleall

gggg‘j’e Prerequisite Credit hrs. Lec C?JECJ[ e Lab.
Clvesl 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Flood expectation and prediction- reservoir and
storage design- escapes design- protection
works- design of protection works- design
criteria- analysis of floods and storms return
periods- design of flood control reservoirs-
design of storm drains- rainfall prediction

~sasiall avenai- Al avaal Ul gl
alze Aleall Jlael apaal — dleaall Jleed
S SO PRGH VRN [ PG g L P OO |
praal — Glladll 4 WSl Gl A aveal

sl ¢ il Aacalall g Joad) jUadl o jlas

References:

1pal el

Dordrecht. https://doi.org/10.1007/

e SCHANZE, J. (2006). FLOOD RISK MANAGEMENT — A BASIC FRAMEWORK.
In: Schanze, J., Zeman, E., Marsalek, J. (eds) Flood Risk Management: Hazards,
Vulnerability and Mitigation Measures. NATO Science Series, vol 67. Springer,

C.o ur_se Hydraulics Machine A8 5 i

Title:

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
ClVve682 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Hydraulics turbines — types of turbines —
properties of turbines — similarity in turbines —
turbines performance — selection of turbines —
non steady flow in pipes and water hammer —
basic equation of water hammer — pressure
wave in a conduit due to sudden closure of valve
- Slow closing of a wave — surge tanks —
pumping machinery — types of pumps -

¢ Gl il pal & ¢ Sl sl gl sl ;i) sl
(il gl oY) liate ¢ Gl all dgladl
il sall (8 i)y sl — Sl sl s
Lascal) da e ¢ oluall 48 jlae Alalas ; ol 38 jhas
¢ laiadl gl gl claad) - 453 sall al sal ¢
PR EUOON | T | PR U ON | U"‘}.AJ?'E'.'
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properties of pumps — limits of suction life -

Ceols Gle clamdl ¢ Jal Jle clasdl

comprehensive knowledge and practical skills
in the design, construction, and maintenance of
groundwater wells. Participants will gain
insights into  hydrogeological principles,
drilling technologies, and best practices for
ensuring the sustainability and efficiency of
groundwater extraction systems.

Pumps in series — pumps in parallel - C il oY) ciliaie
performance curves of a pump.

References: ) el
e Bansal R.K., 2020. Fluid Mechanics & Hydraulic Machines, LAXMI Pub Ltd.

Cpurse Well Design BEPIF

Title: o

ggggfe Prerequisite Credit hrs. Lec C?J?Ct hrs. Lab.
CIv683 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 gina
This course is designed to provide | <l leall s ALalill 48 jaall 5 515 ) gall 038 arenal o

Al oball LUl Alluay sliny arenal b Alaal)
Gl dsa 480 3ok oS il Sy
Sl laall Jumdl g gall ity dan sl gn 5 puell
A gl olaall 2 i) dadail 3o S 5 dalin) (lasal

References:

1pal el

Sons. Inc, ISBN: 0-471-05937-4

e David K. Todd, and Larry W. Mays, 2005. Groundwater Hydrology, John Wiley &

C_ou rse Methods of Analysis & Water s Al 5 at L

Title: Treatment ) |

gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct i Lab.
Clves4 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Analysis of steady and unsteady open-channel
flow and application to rivers and streams.
Examination of mixing and transport in rivers
and streams. Effects of channel complexity.
Floodplain dynamics and flow routing.
Interaction of vegetation and fluid flows.

gl 3 altie ally Al gaall s
Al gl e o Lgilinlat s 48 55840
Al g laall 5 LY b il g sl Bala il
lliadl) Kaalin dd ol e giall o€ il sl
slaal) -l ) 5 LAl gy Jadaill ol a
Sl 8l el JUEl_clasitdl slae 5 do3all
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Freshwater and tidal marshes. Sediment | ¢))sill ddee Guai-Claditul) 48 giSall & gl
transport in rivers, streams, and wetlands. A=l olpall )
Implications for freshwater ecosystem function.

References: oS am

e Ramakar, Jha et al., 2022. River and Coastal Engineering, ISSN 0921-092X.

_(Izi(illjer:se Hydropower Stations Al (s gall Cildasa

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIVv685 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa
Introduction -  Historical overview - | selSddlall jolae Camal -Aa) ) Blii-dania

Classification of energy sources - Efficiency of
hydropower stations - Capacity equations -
Capacity of hydropower stations - Planning of
hydropower stations - Water needs of the
stations and its availability - Components of
hydropower stations - Estimating the capacity
available in a river without storage - Estimating
the capacity of hydropower stations in relation
to... For various types of storage - applications

Gllasa dxwdpaall Y alre-diilall (5 68l Cilasa
Aol el cGlhaas dabasdnlddl g gl
Gl Sa -la jil iy sl ddlall culalaay)
)@4@3‘)&}.\.«“ EJAB\ ).\.M.\ _:\T}EL‘J\ LEJSS\ Gildasa
Al Alel) lasoll 3 y08l) s Z0p 3R e

il - 0 5a) ¢ ) gl Caliaal

References:

1pal el

e Hohn S. Culliver and Roger E. Arndt, 1991. Hydropower Engineering Handbook.

McGraw Hill Inc. ISBN: 0-07-025193-2

LS Water Laws el (il 58

Title:

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct ile Lab.
CIV686 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

General rules for water use- right of river-
shoring countries in using a continental river-
rule of fair use- rule of innocent use-
international cooperation in the field of
continental rivers- legal protection of river

b Adaliiall J 5l Ga-oball alasins dalall ¢ saluall
h..m;-dql.d\ gyl lase ool el alasii
D e (A (Jsdll Glailles )l Jlaxin)
o aally el Al A ) Aealld sl
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environment and pollution prevention- solution

Al YL Adaid) cle JBd) A oGl

of problems related to continental rivers — dall g e s
applications on the River Nile
References: oS am
[ ]

(©) Public Works Field
Course Advanced technologies in o _pall dallaa 5 o i) olye 48 b daniie dakail
Title: wastewater treatment >all
ggg:’e Prerequisite Credit hrs. Lec Cc_)lf::ia e Lab.
CIV691 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Aerobic and anaerobic oxidation ponds -
Design  principles of extended aeration
treatment plants - Compact treatment plants -

o Ll et ol 2l ) B
Aallaall &_’LEMMUM\ - oleall Anlag oyl
Glaas sl dadleall cilasa -3aiaall :\::}@_'m_a

Membrane treatment plants - Anaerobic | 4l saSdaliaall - mud il dpde ) aladiuls dalleal)
wastewater treatment - Anaerobic sludge | .sleall 4 a3l dallaall — avall o yall sl
treatment.

References: a2l )

e Wang, Lawrence K., Yung-Tse Hung, and Nazih K. Shammas, eds. Advanced
physicochemical treatment technologies. Vol. 5. Totowa, NJ: Humana Press, 2007.

e Metcalf, Eddy, M. Abu-Orf, G. Bowden, F. L. Burton, W. Pfrang, H. D. Stensel, G.
Tchobanoglous, R. Tsuchihashi and AECOM (2014). Wastewater engineering:
treatment and resource recovery, McGraw Hill Education.

o el il cllana s anall Copall Gyl slie 485 Cillase 255 da g 5 ananal (st (5 aaall 3 K

Course Collection methods and solid . U ..

Title: waste management ol il als e 305
ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
CIVve692 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s 8l (5 gina

Solid waste collection methods - Integrated
solid waste management - National strategy for
solid waste management - Solid waste
management hierarchy.

AL 5Y) Al Ul aesd Gk
By aesdl)l Al iyl dlall sl
Calaal 510y e ped) Juduill — Al clala)

Al
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References:

:@\)AS\

e Karri, Rama Rao, R. Gobinath, and Mohammad Hadi Dehghani, eds. Soft computing
techniques in solid waste and wastewater management. Elsevier, 2021.
e Hoornweg, D. and P. Bhada-Tata (2012). "What a waste: a global review of solid waste

management".
Course Computer applications in water & | s skl CilSud avecai & V) Cuulal) il
Title: sewage network design Dl GlSad
Course . . Contact hrs.

Prerequisite Credit hrs.

Code: a Lec. Tut. Lab.
CIV693 3 2 0 3
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Computer applications in designing water and
sewage networks (Excel) - WaterGEMS
program - SewerGEMS program - Designing a
water and sewage network project using the
previous programs.

sball IS apanal G Y aulal) il
WaterGEMS z<b »: — Excel (sl o pall 5
GlSed ¢ 5 pie araai -SeWErGEMS gl -
Ayl CA\JJS\ e\d;lu\.’ (> S pa I PR

References:

:&\JAJ‘

e Molland, Anthony F., ed. The maritime engineering reference book: a guide to ship
design, construction and operation. Elsevier, 2011.

o Cipall syl slhe S0l b dariivedl ol sall Jaghadd 3auil) Ja g 5 ananalll a5 el 0 S

2010 }.31..4 ‘@..45\

Course Road construction materials and .

5 4 (3 plall £l o
Title: tests i anls Gbll a5 oL 35
Course .. . Contact hrs.

Prerequisite Credit hrs.

Code: q Lec. Tut. Lab.
CIV694 3 2 0 2
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction - Road construction and paving
materials - types - composition - characteristics
- laboratory tests - test elements - test devices -
selection of subbase and base layers - composite
construction materials and their components -
asphalt mixtures and their tests - durability tests
for concrete slabs - quality control and
assurance

— Lelgl = gkl Caayy g olii O ge - dadia
alic — Alanall Ol HlidY) - lpaillad — LS 55
byl clada ladl — HLEAW) 3 jeal— LAY
Sl sl g anbu Al g axilany caldalall il S
g daun o Al Al Sl Jaadll 348 el sl

EJ‘,;J\ Jgst
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References:

| gl

e Egyptian code for design and construction of rural and urban roads.
e Abdelhedi, M., Jabbar, R., & Abbes, C. (2023). Exploration of carbonate aggregates in
road construction using ultrasonic and artificial intelligence approaches. arXiv preprint

arXiv:2302.05884..

e Razak, S. M., Yahya, N., Zahid, M. Z., Bulkini, A. K., Adiyanto, M. I., Harith, N. S. H.,
... & Mohamad, M. E. (2023). Improving sustainability of road construction by partial
replacement of natural aggregates in subbase layer with crushed brick and recla

C_ourse Highways maintenance R TUIORPR

Title: management )

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt ks Lab.
CIV695 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

The course aims to enable students to
understand and know the role of modern
technology in the process of maintenance and
restoration, where modern technology produced
many manufactured and sustainable materials
and produced tools and materials to treat and
improve the properties and efficiency of
traditional materials (natural and
manufactured), then Discussing and clarifying
the most important smart and nano applications
that help to be entry points for smart
maintenance. The role of modern nanomaterials
in treating and protecting the surfaces of
materials and their internal molecules is also
explained without compromising their shape or
color.

052 A8 yra g agh (pe Ol S ) el gy
Cum cpna il 5 Aall Alee 3 Al L o i)
Jaiiadl o gall (e aanll Riaad) La gl 63N Caahif
Cat g Aallad o gay ol gal Caatil g Aalicaddl
((Leaina s (palall) il o 5all 36S 5 pal 53
Sl 5 A bl aal i i g ABlie o
aly LS AKA Ailuall Maae (S5 of e aelis
Alen s Aallae b Aaall 30000 o sl 50 250
LedSy abuaall (50 0801 Lty ja g 3l sall el

Ll

References:

:QA.\JAS\

e Alexander Leontyev, Huerta Santiago, Sergey Sementsov. 2021. Reconstruction and
Restoration of Architectural Heritage. CRC Press

C.O urse Research seminar dfay clals

Title:

Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut. L ab.
CIV696 3 3 0 0
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Course Class Works Prac/Oral

Final Exam | Total | Exam Time hr.

Grades 40 20

40 100 3

Course Content:

1084 (5 5iaa

introduction to the science of regional and urban
planning, the definition of planning and its
gradual levels of national planning, regional
planning, urban planning, and urban design, and
the essential differences between these levels,
with a study of how to evaluate urban and rural
life. And training students to find engineering
solutions to urban problems such as housing
inflation, slums, and traffic crises, with how to
organize movement between residents and
services. And studying multiple theories of
regional and urban planning, aiming at
organizing urban life, as well as developing
students’ knowledge and experience in the field
of urban planning, to be able to improve the
quality of the built environment (urban and
rural), to help meet the different needs of
society in a place and time.

BT LRl e 3 desie Rl s
Al 43, sl g Japdadilly iy el 5 <5 pumadl
Loladill g o ally) dadadilly o Alagll Jagdassll
Lasall 3,8l cg)g'aﬂ\ M\} ‘Lﬁ)‘.a;“
slall ?3‘73533 S Al o & ol giall sda u
Jshall alag) e COUall Gy )y Ay )l 5 4y juasl)
OShaall adisai Jie 4 paall JSLEWDL dpuaigl)
paaii A8 ma el sl il il sdall
Badxie by e d) Ha g ileadll o G aS sl
slal) aalaii ) Caagd (g pimall 5 aalfy) Japlaasll
o Ul i g i jlae Fpati SIS 5 ¢y pumal
G Lo 038 ) 53554 (g pumnall Lkl Jlae
‘_Ac e L 6(47\3.4)3\) Lﬁ)a;j\) 4..3.\.»43\ :\AAJ\ PAREN

s OSe ( Adliaal) adinall Cilaliial) 403

References:

:&\JAJ‘

2005.

Francis, 2005.

e Brian Stone, Gerald Mills, Joel Towers, Lutz Katzschner, Mattia Federico Leone,
Pascaline Gaborit, Matei Georgescu, Maryam Hariri “Urban planning and design”,
Cambridge University Press, New York. 2018.

e lan Cooper ,Mark Deakin ,Martin Symes ,S. R. Curwell, Sustainable Urban
Development: The framework and protocols for environmental assessment, Routledge,

e Mark Deakin ,Martin Symes ,Stephen Curwell, Sustainable Urban Development
Volume 1, The Framework and Protocols for Environmental Assessment, Taylor &

Course Management and construction of ., . . e

Title: r?gid highway projects e Al Gl e s e 28 530
ggggfe Prerequisite Credit hrs. Lec. C?PJECt S Lab.
CIve97 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction — Bidding Requirements — General
Requirements for rigid highways construction —
Technical specifications for base courses and

il Ao llal sl — SleUnall ) id) — dadie
Cilida 385 il se Able Al 3kl Jlel
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asphalt  layers -  Specifications  for | wlankill - (. Jalell 5 dda,V)) Al
complimentary works (sidewalks, barrier, ...) — | 4=lall 5 dalall Ll — ddlual ALY
Applications and Field examples. - §hll dle 5yl
References: ) el

e Egyptian code for design and construction of rural and urban roads.

o Tezel, A., & Koskela, L. (2023). Off-site construction in highways projects:
management, technical, and technology perspectives from the United Kingdom.
Construction Management and Economics, 41(6), 475-499.

e Mohamed, M., & Tran, D. Q. (2023). Content analysis of e-inspection implementation
for highway infrastructure construction projects. Engineering, construction and
architectural management, 30(7), 2621-2644.
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8.6 Professional Doctorate Program in CIV Engineering
Aiaal) duaigh) B dxigall o) giSall gl 6-8

The professional doctorate in civil engineering is an advanced educational stage, as it grants a
high level of experience and specialization. Graduates are usually familiar with research and
development in specific fields within their specialty, which enables them to hold senior
professional positions or work in developing various engineering fields.

8.6.1 Graduate attributes of Professional Doctorate Program in CIV Engineering
The graduate of the “Civil Engineering” Professional Doctorate Program should be able to:
1) Integration between academic and practical aspects: The graduate should be able to

integrate scientific research with practical application, by presenting organized
scientific studies and applying engineering concepts in professional practice.

2) Practical research and analysis: The ability to use deep analytical skills, demonstrate
awareness of scientific research methods, and search for and collect available data.

3) Management ability: The ability to make informed decisions based on research and
analysis of available data and apply academic concepts in real-life work
environments.

4) Ability to develop: Realizing the necessity of developing oneself professionally and
scientifically and using modern tools and applications in collecting data.

5) The ability to solve problems: Providing appropriate scientific solutions to
problems in the field of civil engineering by identifying scientific problems,
collecting data, and determining priorities for solutions in the field of civil
engineering.

6) Good Communication: Using effective communication skills, and the ability to deal
with challenges and solve problems in their professional fields.

8.6.2 Learning outcomes of Professional Doctorate Program in CIV Engineering
By the completion of “Civil Engineering” program, the graduate is expected to know and be
able to fulfil the following competencies:

1) An advanced understanding of the shifting knowledge base in their engineering

specialist.

2) Advanced engineering skills and procedures appropriate to their specialist.

3) Well-developed problem-solving abilities in engineering specialty, characterized by
flexibility of approach.

4) The ability to communicate their knowledge and comprehension through oral and
written presentations.

5) The ability to handle competing time demands, including self-directed project work.

6) A deep regard for truth, intellectual honesty, and the ethics of scholarship.

7) An understanding of how advanced knowledge enables the student to provide
leadership in the specialty area.
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8) An appreciation for the importance and value of their knowledge to the larger
community.
9) The ability to engage in contemporary societal issues when appropriate.

8.6.3 Construction of Professional Doctorate Program in CIV Engineering

The candidate who successfully passes the admission exam with the required level should study
9 credit hours (3 courses) from the available elective courses listed below in Table 8-40,

Table 8-43, and Table 8-46 for Structural Engineering, Water Resources and Public Works
fields. After successfully completing these courses, the main supervisor should select another
9 credit hours courses from the available elective courses listed below in Table 8-41, Table
8-44, and Table 8-47 for Structural Engineering, Water Resources and Public Works field. The
selected courses should be related to the research area selected by the candidate. After that, the
candidate was ready to prepare a master thesis that presents his ability to analysis and present
scientific information in a proper level under full supervision of the main supervisor
(supervision committee). The competencies matrix of each course in the Professional Doctorate
Program is shown in Table 8-42, Table 8-45, and Table 8-48 for Structural Engineering, Water
Resources and Public Works field.

Table 8-40 Elective courses for Professional Doctorate in CIV Engineering (Structural
Engineering Field).

. = [<B) [<B)
1 5|8 .| B E
= I — —
No.| Code FliE Course Name = % QE|O| E|E
requisite s| 8|20l = | F =
Slo|r |iT ai
1 | civest Inspection and Maintenance of 3 laol 20 | 20 [100] 3
IRC Structures
> | cives? Design of RC Structures using 3 a0l 20 | 20 | 100 3
|[Recent Codes
3 | civess Wor_kshop d_rawmgs, fabrication, 3 a0l 20 | 20 | 100 3
and installation of steel structures
Design, installation and 3
4 | CIV664 maintenance of transmissionand | 3 | 40 | 20 | 40 | 100
communications steel towers
5 | CIV665 Problematic soil 3140 20 | 40 |100] 3
6 | civess Geosynthetics applications in 3 a0l 20 | 20 | 100 3
earth structures
7 | Clvee7 |[Foundation engineering 3140) 20 | 40 |100]| 3
8 | CIV668 Geotechnical research course 3140 20 | 40 (100 3
9 | crveso Introductlo_n for Seismic 3 laol 20 | 20 [100] 3
Strengthening
10 | CIV670 Advanced structural analysis 3140 20 | 40 |100] 3
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11 | CIve71 Structural analysis of bridges 3140 20 | 40 |100] 3
Mechanics of Reinforced

12 | CIV672 Concrete: Behavior, Analysis & 3 140)] 20 | 40 |100| 3
Advanced Design

13 | CIV673 |Fracture Mechanics 3 140) 20 | 40 |100]| 3

14 | cIver4 Advanced Applications of 40 | 20 | 40 |100] 3
Operations research 4

15 | civers Cor_nputer applications for 201 20 | 20 1001 3
projects management 4

16 | crvers Selected topics of project 20| 20 | 20 | 100] 3
management 4
Planning , scheduling and

17 | CIVe77 Controlling of 40| 20 | 40 |100| 3
Construction Projects 4
Building systems & Construction

18 | CIV678 Methods & Equipment 4 40| 20 | 40 J100| 3

Table 8-41 Elective courses for Professional Doctorate in CIV Engineering (Structural

Engineering Field)

. B4 (5] [<5)
2| 5|8 o] 8 £
= I S —
No.| Code Al Course Name = % SE|IO| E|E
requisite S| 8|20l = | F =
S|o|® |iT i
1 | crvret [Resistance Improvement_ of 3 a0l 20 | 20 [ 100] 3
Concrete Structure for Fire
> | civ7e? Malntenan_ce, repair and 3 a0l 20 | 20 | 100 3
strengthening of steel structures
3 | CIV763 Ground improvement 3 140] 20 | 40 |100| 3
4 | CIV764 |[Earth retaining structures 3 140] 20 | 40 |100| 3
5 | crv7es Probablll_stlc met_hods_ln 3 a0l 20 | 20 | 100 3
geotechnical engineering
6 | crv7es Geo‘gech_nlcal_ engineering 3 a0l 20 | 20 | 100 3
applications in railways
7 | crv7e? Computatlonal M_ethods of 3 a0l 20 | 20 | 100 3
Nonlinear Analysis
s | crv7es Nonlinear elastic- plastic analysis 3 a0l 20 | 20 | 100 3
of structures
9 | civ7eo Seismic Isolation and Energy 3 40| 20 | 40 [100] 3
Dissipation
10 | crvr7o Verlflcatlc_Jn and Validation of 3 a0l 20 | 20 [ 100] 3
Computational Models
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construction projects

11 | CIV771 Composite materials 3140 20 | 40 |100] 3

12 | civ772 Construction Contracts 4 la0l 20 | 20 | 100! 3
Management

14 | crvi7a Advanced construction 4 laol 20 | 20 100! 3
management

15 | civ774 Claims &Disputes Management | | 4o | 59 | 40 |100] 3
and Engineering Arbitration
Applications of Value

16 | CIV775 [Engineering in Construction 4 140 20 | 40 |100| 3
Projects
Security & occupational health

17 | CIVT776 and safety at workplaces; HSE- 4 140 20 | 40 |100| 3
management.

18 | civ777 Application of BIM Modeling in 4 a0l 20 | 20 | 100! 3

Table 8-42 The Courses - Graduate Attributes relationships for Professional Doctorate
program in CIV Engineering (Structural Engineering Field).

No.

Code

Course Name

Graduate Attributes

2|13|4[5]6

CIV661

Inspection and Maintenance of RC Structures

CIV662

[Design of RC Structures using Recent Codes

CIV663

\Workshop drawings, fabrication, and installation of steel
structures

CIV664

[Design, installation and maintenance of transmission and
communications steel towers

<

CIV665

Problematic soil

CIV666

Geosynthetics applications in earth structures

21<2] <1 <

CIV667

Foundation engineering

<2 ]=<2]

CIV668

Geotechnical research

CIV669

Introduction for Seismic Strengthening

<]

CIV670

Advanced structural analysis

CIV671

Structural analysis of bridges

CIV672

[Mechanics of Reinforced Concrete: Behavior, Analysis &
Advanced Design

2|2 ]

CIV673

Fracture Mechanics

CIV674

Advanced Applications of Operations research

CIV675

Computer applications for projects management

<] <] <2l ]=21=2]<2

CIV676

Selected topics of project management

CIV677

Planning , scheduling and Controlling of
Construction Projects

2|2 ]

CIV678

[Building systems & Construction Methods & Equipment

< 2Ll ]<2]=<2]1<2 2Ll ]]2]=2]=<2|<] < 222

<] <]2]|<2]=<]
< 2|2 ]<]<]
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19

CIV761

Resistance Improvement of Concrete Structure for Fire

20

CIV762

[Maintenance, repair and strengthening of steel structures

21

CIV763

Ground improvement

212

<=2

22

CIV764

Earth retaining structures

23

CIV765

Probabilistic methods in geotechnical engineering

24

CIV766

Geotechnical engineering applications in railways

25

CIV767

Computational Methods of Nonlinear Analysis

26

CIV768

Nonlinear elastic- plastic analysis of structures

27

CIV769

Seismic Isolation and Energy Dissipation

28

CIV770

\Verification and Validation of Computational Models

<] <]=2]1=<2

29

CIV7T71

Composite materials

212

30

CIV772

Construction Contracts Management

32

CIV773

Advanced construction management

<] <=2 <] 221212 <]

33

CIVT774

Claims &Disputes Management and Engineering
Arbitration

34

CIV775

Applications of Value Engineering in Construction Projects

35

CIV776

[HSE- management.

Security & occupational health and safety at workplaces;

36

CIVT777

Application of BIM Modeling in construction projects

<] < <2 <2222z izle |2l ]le | 2]

<] < <2 e P P

<] < <2 e P P

Table 8-43 Elective courses for Professional Doctorate in CIV Engineering (Water

resources).
| x D <)
215 S 8|2 |E
No.| Code Pl Course Name i %, % Bl O] 8 E
requisite Bl g0l | F |3
S|lo|r |iT i
1 | CIVesl [Flood Protection 3140 20 | 40 |100| 3
2 | CIV632 Hydraulics Machine 3 140)]| 20 | 40 |100| 3
3 | CIV683 \Well Design 3 140)]| 20 | 40 |100| 3
4 CIV684 Methods of Analysis & Water 3 a0l 20 | 20 | 100 3

Treatment

5 | CIV685 Hydropower Stations 3 140] 20 | 40 |100]| 3
6 | CIV686 \Water Laws 3140 20 | 40 |100| 3

Table 8-44 Elective courses for Professional Doctorate in CIV Engineering (Water

resources).
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. - (<B) [<B)
2152, B =

- I S —=
No.| Code repl:?site Course Name = % 8Bl o | £ E
: gl2|20l g |2
CHES [ i

CIVv681, |Planning & Management of

1| CIV78l CIV682 |Water & Environmental Systems 314020 (4011001 3
> | civisa | civess Management & Conjunctive Use 3 a0l 20 | 20 | 100 3

of Water Resources

CIV681, |Water Management Operations 3

3 | CIV783 CIV68? 3 140 ] 20 | 40 | 100

4 | civrsa [Engineering Analysis f_or Rlsk N {31401 20 | 20 | 100 3
\Water Resources & Irrigation

5 | CIV785 Turbulence and its Measurement | 3 | 40| 20 | 40 |100]| 3

Table 8-45 The Courses - Graduate Attributes relationships for Professional Doctorate
program in CIV Engineering (Water resources).

Graduate Attributes
2 41516
\/

No.| Code Course Name

CIV681|Flood Protection

CIV682|Hydraulics Machine

CIV683|Well Design

CIV684|Methods of Analysis & Water Treatment
CIV685|Hydropower Stations

CIV78] Planning & Management of Water & Environmental
Systems

CIV782|Management & Conjunctive Use of Water Resources
CIV783|Water Management Operations

CIV784 En_gingering Analysis for Risk in Water Resources &
Irrigation

10|CIV785|Turbulence and its Measurement

<212
<] <] <] 212w

<] 2] <] 2]2]<]

©O© ||V O |JoObw|IN|F-

<] e P P <] ]=2]=2]=2]r

Table 8-46 Elective courses for Professional Doctorate in C1V Engineering (Public

Works).

. P4 (5] [<B)

g1 5|8 o] B =

- T s I

No.| Code Pl Course Name = %, 838l o| £ E

requisite 2l &80l | F| s

Slo|* |iT i

1 | crveso Advanced technologies in 3 a0l 20 | 20 100! 3
wastewater treatment
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> | civsol Collection methods and solid 3 a0l 20 | 20 | 100 3
waste management

3 | civeo? Computer appllcatlo_ns in water & 3 a0l 20 | 20 | 100 3
sewage network design

4 | civess Environmental quality 3 a0l 20 | 20 | 100 3
management methods

5 | cveos Road construction materials and 3 a0l 20 | 20 | 100 3
tests

6 | cIveos Highways maintenance 3 a0l 20 | 20 | 100 3
management

7 | CIV696 |[Research seminar 31401 20 | 40 |100]| 3

8 | crvey7 I\_/Ia}nag_ement and construction of 3 a0l 20 | 20 | 100 3
[rigid highway projects

Table 8-47 Elective courses for Professional Doctorate in CIV Engineering (Public

Works).
. 4 (5] [<5)
21 5|84 S £
= I — —
No.| Code Al Course Name = % QB|IO| E|E
requisite S| 8|20l = | F =
S|o|® |iT i
1 | CIV790 Sanitation master plan 3 140)] 20 | 40 |100]| 3
s | civrol Infrastructure projects 3 a0l 20 | 20 | 100 3
management
3 | civ792 Environmental methods 3 a0l 20 | 20 | 100 3
technology
4 | CIV793 Economics of highways 3140 20 | 40 |100]| 3
5 | CIv794 Traffic Accidents and Roads Safety] 3 | 40 | 20 | 40 | 100] 3
6 | crvros Selective topics |r1 highway 3 a0l 20 | 20 | 100 3
pavement materials (2)
7 | c1v796 Quality cgntrol of highways 3 a0l 20 | 20 [ 100! 3
construction

Table 8-48 The Courses - Graduate Attributes relationships for Professional Doctorate

program in CIV Engineering (Public Works).

No.

Code

Course Name

Graduate Attributes

1

2

3

4

5

6
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CIV691jAdvanced technologies in wastewater treatment

CIV692|Collection methods and solid waste management

CIV693|Computer applications in water & sewage network design

CIV694|Environmental quality management methods

2|2 ]<2]<

CIV695[Road construction materials and tests

CIV696|Highways maintenance management

CIV697|Research seminar

2|2 ]<]

CIV698|Management and construction of rigid highway projects

OlojN|oo|jORIWIN]|F-

CIV790[Sanitation master plan

<212

(=Y
o

CIV791]Infrastructure projects management

CIv792 |Environmenta| methods technology

2| <]
<]

[EEN
N

CIV793[Economics of highways

(=Y
w

CIV794 Traffic Accidents and Roads Safety

< |<]

[EEY
S

CIV795|Selective topics in highway pavement materials (2)

=
o1

CIV796|Quality control of highways construction

Pl P P P P - = P P P P e = = P

8.6.4 Courses Content of Professional Doctorate Program in CIV Engineering
The Course content of the above listed courses for the Professional Doctorate Civil
Engineering are listed below:

(A) Structural Engineering Field
Course Resistance Improvement of D Y
3 Lo Al gl da slia (s
Title: Concrete Structure for Fire L Sese s
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: quist ' Lec. Tut. Lab.
CIV761 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

structures.

Introduction, type fire, resistance of concrete to
fire, behavior of reinforced concrete under fire,
method of firefighting and effect on concrete,
protect the concrete elements from fire,
improving the fire resistance of concrete

daglia — Gall salay @Al gl — dania
Al Al clinad) jhgil g &gl — 3y all &l jad)
‘_‘,Jcl.h‘)..ﬁ;u} BRI é)kfé:\);l\ )ﬁj&;ﬁ
Ggan axg AW aliall o Ale Al il
i A A alial Aeanl) illaie — 3 5
Gl aca i) el = gy pal) il

References:

:QA.\JAS\

e ECP 203 (2020) “Egyptian Code of Practice for Design and Construction of Reinforced
Concrete Structures.” Housing and Building Research Center, Ministry of Building and
Construction, Giza, Egypt, 2020

e ACI CODE-216.1-14(19) Code Requirements for Determining Fire Resistance of
Concrete and Masonry Construction Assemblies.
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Cpu rse Mainte_nance, repair and L LS e 5 ) 5 i
Title: strengthening of steel structures

ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV762 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o84l (5 giaa

Maintenance of steel structures, Protection of
steel structures from fire and rust, Evaluation of
existing steel structures, Strengthening of
existing steel structures (to resist axial loads or
moments, or axial loads and moments), Applied
examples of repair, Strengthening to resist
earthquakes.

e llall clind) Alaa cllall clind) alua
Al Qllall clind) ais daall ey Gal)
Ak ALl ((ase s Asae Jwal 5 asie

IV e sl e il Sl e

References:

1pal el

Press.

e J.S. Jensen (2018) Operation and Maintenance of Large Infrastructure Projects. CRC

e Salar Farshchi Tabrizi (2013) Strengthening of Steel Structures with Carbon Fiber
Reinforced Polymer (CFRP). North Carolina State University.

C_our_se Ground improvement il Gaas

Title:

gggg?e Prerequisite Credit hrs. Lec C?J?Ct I Lab.
CIV763 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction and needs of ground improvement,
ground improvement systems, mechanical
ground improvement systems, hydraulic ground

adail il el clalial) Al ja, desie
Labaif oy yill SlSpall Cppuantl) ekl oy i) (auns
Ol Aabily Al (Sg el Gl

improvement  systems, chemical ground A b e i Aalail g el ill el
improvement systems, earth reinforcement

systems.

References: 1al )
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Engineering. CRC Press.

Berlin/Heidelberg, Germany.

e Han, J. (2015). Principles and practice of ground improvement. John Wiley & Sons.
e Evans, J., Ruffing, D., & Elton, D. (2021). Fundamentals of Ground Improvement

e Thyagaraj, T. (2019). Ground Improvement Techniques and Geosynthetics. Springer:

_leiotlljer:se Earth retaining structures A il i)

ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIV764 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Introduction & Site characterization, Stability
analysis of earth slopes, earth pressure theories,
design of rigid and flexible retaining structure,
design of earth reinforcement structures.

Al 01 3 gaall ) Y1 (Ll sall i 5 Anie
Gliiall asaai ¢ 4l sl dasall Gl s
Al clasdl aead dially dibeall Al )

sl

References:

:&\JAJ‘

retaining structures. CRC press, 2014.

13-26.

Journal 29.4 (1992): 529-538.

e Clayton, Chris RI, Rick I. Woods, and Jarbas Milititsky. Earth pressure and earth-

e Kumagai, Toshio, Kouzou Ariizumi, and Atsuo Kashiwagi. "Behaviour and analysis of
a large-scale cylindrical earth retaining structure.” Soils and foundations 39.3 (1999):

e Vaziri, H. H., and V. M. Troughton. "An efficient three-dimensional soil-structure
interaction model for analysis of earth retaining structures." Canadian Geotechnical

Course Probabilistic methods in duaigl) 8 CVlaiaY) g Ailaa¥l § Hhll cilanks
Title: geotechnical engineering 455 gaal)

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct L L ab.
CIV765 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Basic principles of probability decision
analysis, risk analysis and geo-statistics,
analysis and discussion of case studies of
geotechnical engineering systems.

Ailasg al Alaal Jladl Al sald)
YA Al g Judad |1 jrall elaa¥l s Llall
L) 3 ALl il il aal el (e dad)

References:

1p) )
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e Cao, Z,Wang, Y., & Li, D. (2017). Probabilistic approaches for geotechnical site
characterization and slope stability analysis. Springer Berlin Heidelberg.

e Réthati, L. (2012). Probabilistic solutions in geotechnics. Elsevier.

e Griffiths, D. V., & Fenton, G. A. (Eds.). (2007). Probabilistic methods in geotechnical
engineering (Vol. 491). Springer Science & Business Media.

Course Geotechnical engineerin " N i e
Title: applications in ?ailwaysg aall L) A il gl ik
ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIV766 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Definitions, track loading, substructure, load
distribution, geotechnical system design, slopes
analysis and drainage considerations, case
Studies.

G gl veadl (leally Jaall Jla
G Jid ) cliad o 5 3K il Sl
Al QL»\).J ‘d};.d\ fm\ﬁ ¢ a\ryd\ & pal

References:

:&\JAJ‘

e Li, D., Hyslip, J., Sussmann, T., & Chrismer, S. (2015). Railway geotechnics. CRC

Press.

e Indraratna, B., Rujikiatkamjorn, C., & Salim, W. (2023). Advanced rail geotechnology—

ballasted track. CRC press.

e Long, P.D., & Dung, N. T. (Eds.). (2019). Geotechnics for Sustainable Infrastructure

Development (Vol. 62). Springer Nature.

Course Computational Methods of . - .

Title: Nponlinear Analysis a2l ol dad) G5
ggggfe Prerequisite Credit hrs. Lec. C?J?Ct 15 L ab.
CIV767 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa

Nonlinear behavior of reinforced concrete and
steel structural elements —  Stress-strain
relationships — Equation solution —Numerical
and computer representation of failure of
normal and high strength concrete and steel —
Applications using computer programs.

ol e Alayl  alell _LalNl oL
Jalaill 35k ¢ JladiY g dlga¥l c¥alae il 3l g
‘#Lual\ GSJAAS\} L“QJA,J\ d;j.«ﬂ\ YLl d;;
Aalaal) 1l 20 5 leall o jualinll & gl 2 4l
S el aaadl degidl Alle Al Al

SismaSl) zal s aladinly Sk gV

References:

1p) )
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Hill Inc., New York, N.Y., 1961.

New York, N.Y., 1975, pp. 769-790.

e Timoshenko, S. P., and Gere, J.M., “Theory of Elastic Stability”, 2nd Edition, McGraw-

e Park, R. and Paulay, T., “Reinforced Concrete Structures”, John Wiley and Sons, Inc.,

Course Nonlinear elastic- plastic analysis .. N .
Title: of StI‘UCtF:JI’eS ’ il Galll = 0 pell (s
ggg:’e Prerequisite Credit hrs. Lec. C?JECJ[ e Lab.
CIV768 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Fundamentals of elastic plastic analysis of
frames. Nonlinear elastic plastic hinge analysis
and behavior of framed structures under
dynamic and static loading. Failure loads of
framed structures such as multistory buildings;
long span cable-supported bridges subjected to
earthquake loads will be studied.

Jalad il U3 () jal) (SinBlll Jidaill b
Agluy dadll ye Ll A Eladdl
il s Sl Juandll cind 5 kel JSLgl)
saanie Sl Jie 5 ksall JSUgll 8 Qi Jlaal
COUSIL daeall suall Aul ) L 30 skl

OV Jleay A jaall 4L ghall

References:

:&\JAJ‘

e Lecture notes and handouts prepared by the instructor .

e Sathyamoorthy, M. (2017). Nonlinear analysis of structures. CRC Press.

e Skallerud, B., & Amdahl, J. (2002). Nonlinear analysis of offshore structures (p. 323).
Baldock, Hertfordshire, England: Research Studies Press.

seismic isolation techniques; fundamentals of
dynamic response under seismic excitation;

Course Seismic Isolation and Ener - . R

Title: Dissipation ” ALl 5 DI

ggggfe Prerequisite Credit hrs. Lec. C?J?Ct 75 L ab.
CIV769 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ; s 8l (5 gina
Concepts, advantages, and limitations of | Claslul ¢ JdI3151 J jall s 258 5 Ul ja g aalia

il 20030305 5Y) Qs b ASalipal) Alaias)
Sl o sakt A8l med  aeddll ¢ &kl

spectral analysis; damping; energy approach; LJSgll
application to buildings and structures.
References: )l
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e Lecture notes and handouts prepared by the instructor.

e Sathyamoorthy, M. (2017). Nonlinear analysis of structures. CRC Press.

e Skallerud, B., & Amdahl, J. (2002). Nonlinear analysis of offshore structures (p. 323).
Baldock, Hertfordshire, England: Research Studies Press.

C_ourse Verification a_nd Validation of a3l A (0 (gl

Title: Computational Models

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt ks L ab.
CIVvT770 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

This course covers methods to verify and
validate numerical simulations, including the
analysis of verification tests, asymptotic
convergence of solutions, validation metrics for
test-analysis correlation, global sensitivity
analysis, propagation of uncertainty through
numerical models, and model calibration.

B\SM\:\MUA&M\ LBJ‘L" _)JAAM 12 GEH
dilad oy 8 Ly dgina Go giadly Lo
Ol g o slall o jlaall (o Nl g ¢ i) ol Lol
sy LRY) didas Ll ) dsaa (e (sl
Zaill JYA (e Gl ade 5 cpallal) i)

CJJA.\S\ B‘);bu} 4:\73.«5)5\

References:

1pl el

e Lecture notes and handouts prepared by the instructor.

e Sathyamoorthy, M. (2017). Nonlinear analysis of structures. CRC Press.

e Skallerud, B., & Amdahl, J. (2002). Nonlinear analysis of offshore structures (p. 323).
Baldock, Hertfordshire, England: Research Studies Press.

C.our_se Composite materials A8 Hall ol gal)

Title:

ggg:ﬁe Prerequisite Credit hrs. Lec. C?J?Ct i Lab.
CIv77l 3 2 0 1
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Classification and behavior of composite
materials — laminate composites — Calculation
of the stress concentration factors — Using
composites in repair and strengthening of
structures. FRP and resins as composite
material behavior and strength of FRP
bars/laminate.

S sall — Al ol gl el 5 Caial o iy el
Aozl —cibaleal) 585 Clua — ALl S )

il 45 85 5 e 5 84S jall 3 sl
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References: Ho el
e T. W. Clyne, University of Cambridge, D. Hull, , “An Introduction to Composite
Materials”
C_ourse Construction Contracts sl 3 gie 51
Title: Management
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: q Lec. Tut. Lab.
CIV772 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Tending and bidding procedures in international
contracts- Fidic editions- the Red book- the
yellow and white books- general and special
contracts conditions- contract documents-
tendering methods and procedures — bids
evaluation and analysis- interpretation of
contract clauses- the law- governing rules —
contract administration- applications.

Theory of rights and obligations -
responsibilities of the owner, obligations of the
contractor and authories of the engineer in
construction  contractors —  acceptance
procedure,  formation  of  construction
contractors - roles and responsibilities of
different contact parties — different types of
construction contractors — the roles of engineer
iin international construction contractors — risk
sharing and allocation between different parties
of contractor contract stategy.

AaSlall aclgall — aladll agn udt — 2Sall A
Gilaiie — alall o8l — 2 S8l 2 gie & AleSall
3 gaall - 28Ledl) Auavi) yia) — a0 0 g3 3 lal — adal)
— a3 jlaal bl — A4 gall apdall 5 gse — A 5all
e/ jua¥) QUSl) — A glaall ase / jeal) Sl
clordll e/ Gan¥) QLS _apdlly aecadl
agoc & Aaldlly daladl g ydll — A lanay)
bt s ) 535 a5 7yl ) — 20 500l sl
o) all — 8Ll daadil i) — GleUaall A yig
Il g gisa — 2Ll ol lal g S ) — sl Al
b Ol el 5l 5 (s L) ciliaSla s il
) et g Al — A gall il 3 ghe
o Al Sl 31l — Ll Y Ayl — aall 4y plas
dghe b oeigall Cliadla 5 JHdl il g
3sia) Adl) azlpall — Clag¥) 5 Jsdl) — il
Aaliaall 2l o gie ol Hhal alga 5 ) gl — anll
s — adsall il agie G eigdl He0 —

Bl ) il — 28l Gl ) G LAl

References:

1pal el

Gamal Nassar, ASU.
e Handbook of EPC Projects, Wieley 2016.

e FIDIC GCC, 1999, 2017, RED Book, Yellow Book, Claims & Disputes Management.

Advanced construction
management

Course
Title:

EJJLLJ\ M\ EJ\J)

Contact hrs.
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Cour?,e Prerequisite Credit hrs. Lec. Tut. Lab.
Code:
CIV773 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g giaa

Advanced topics in construction management,
Integrating cost and time management, cost —
time trade off, Tendering from the perspective
of owner, Risk management and risk
management planning, Cost contingency and
added value, Cost Benefit analysis,
profitability, CAPEX — OPEX analysis, Capital
Investment, Benefits realization Management.

BB il 50 Jlae 3 Aediie e un ge
5 A gmed g ilaty Ayia )l Alsaall b 5 skl
Db dgas e Slsdaall 7 o 3lai dgia 3l 4 saal
il e s yde 8 hladl oJsaadl 5 el
Sl Gl 5 b 8 kil 5,0y Lhd dlaei
Gy 1 (3t ) el Aagill agill ial) el sl
- iy yad) Shlaal 50 - Jhlaall e calill
A oo haliad) aaads il ldadll el glal)
dalad - ) (el Gl L Lgtailiay Hhalal)
DhAd) Jiad il el (sSlaall - Lpulual)
hbin) ¢ yiae Cmogelin deS) alaadd
Slall g Sl (pu 28Dl Ailiadll daill 5 Llad

Al S 58 b W) Gl 28K aaa 23l

References:

;@\)‘d\

e PMBOK, 7th Edition , PMI, USA , 2019.

e Search Methodologies, Introductory Tutorials in Optimization and Decision Support
Techniques, Bosch R., and Trick M., Springer 2015.

Course Claims &Disputes Management . Y . .
Title: and Enginezring Arbitr%tion il faly e Jaally Sl )14
gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
CIVT774 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Claims- causes- resources- procedures- claims
— claimant and sources of claims at different
stages of construction projects- claim analysis
techniqgues — EOT and Cost prolongation
claims- claims management- settlement of
claims and disputes in international
construction contracts- arbitration.

The Egyptian arbitration law — the goevering
laws of engineering arbitration — corepensation
philosiphy in Egyptian civil law — adminitrative
loaw 182 for the year 2018 — bottom line

SllUas -Jlee Y1 Gl ) clilUas —cllUadl Cay s
Al Aasad) cliaal i Jal e J gl
O Al cllladll - & g pdall 3 )la] 5 245 sy
33 gay Adlaiall chblUaall (Changes )Q\):\:\i_ﬂ\
Performance Quality Claims il (jlaa g
Bad Faith) wdl Lislly ddliall cildUadl) -
sle) Al 4 alduadl) 280N As el - (Claims
<l -(Contract Termination/Breach) <=
Ahad yall Al Jilasy il 3ok -Gl
& Gllladll & gus —cbldaddl 5 la) —culdUaall
b ety el Gl jal - il 2 he
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corepensation — the whole make corepensation
— theory of exceptional conditions, force
magine in construction contacts — procedures of
arbitration

Lol A0 ) —  Adaall syl o gae
Al — il 3 gie A Cile Slall (ad g clllagl)
el mb s cliUaall A gu) A gl - asigl)
gl A gl digl aSadll - il sde b
afal) — il 3 sie e Slia) (=i 5 iUl
el

aSaill dalaiall ae ) sl — igh aSaill D7 (58
5 goraall Sl g Bl 8 amngatll Aduls
JI (il — 2018 4t 182 sV o slall
Al Cagyhall g ki — ) pall IS s — )l
agie b sall ol a5 AalEay)
asaill aglee el yal — Al

References:

1pal el

e FIDIC GCC, 1999, 2017, RED Book , Yellow Book, Claims & Disputes Management.

Gamal Nassar, ASU
e Handbook of EPC Projects, Wieley 2016.

Course A_\ppli(_:ati(_)ns i Value. . W e .

Title: Engineering in Construction Appdil) o jldie (8 Al dusnigl) liplas
Projects

ggggfe Prerequisite Credit hrs. Lec C?J?Ct i Lab.

CIV775 4 4 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: sodall g gina

Value management- the concepts and | — 2wl ajlie & dedll aseda — Aadl 30

principles- tools and techniques s- functional
analysis and weighted evaluation matrices —
value planning- value analysis- value
engineering- EVM ; earned value management
technique- Save organization — value forms —
preparing value engineering studies- space,
energy, cost, quality models, life cycle
assessment techniques. Case studies.

— Al aglads — Aadll jualial ada ol Jladl)
— el Auigh b Aeaiied) Cllul) 5 <l saY)
— el engdl el 6 Aeddiedl g3l
gooiall dal e G Lell Aunigh ageda gk
Y palial duwll o 5eY) Adgde — Aabisdl)
i)y jliia B a8l 481 ) g Amliall - ik )
gl il AuSal dadll 5ol aladinl
e Dl s dlee ATl — il oy jlia (B Al
s5ally daludly A8l Zila -l gl
A\M\.Mﬂ\)}&w&})ﬁmﬂg%ﬁjjﬁjm\j
SAVE  dugl b, fuedll duxgll cilul s

L) ke Sle Baamie Cilanhai A, jaY)

References:

1al )
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e Handbook of EPC Projects, Wieley 2016.

e Value Engineering and its Applications in Construction, Wieley 2016.

Course Security & occupational health - g ) ;

Title: and safety at workplaces; HSE- Al a8l ga 8 AaDl) 5 dniall 5 a3
management

ggg;?e Prerequisite Credit hrs. Lec C?J?Ct hrs. Lab.

CIV776 4 4 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: s8¢ gina

Introduction to security & occupational health
and safety at workplaces, international
specifications, and Standards; OSHA, OHSAS,
NEBOSCH, HSE MANAGEMENT,
PLANNING, INSPECTION AND REPORT
WRITING, hazod/ hazop analysis, tools and
techniques, job hazards analysis, hazards
identifications and response strategies.

nlae — digall Al g dsiall g el e dadia
Jaall e b digall ALy Aaaalls eV
Aalail 5ol 5 daglads — A gal) Cilieal sall 5 lutadll
oY) e Aedia — Jaall adl se A ALalSial) 2D
ilial gall — A 5a¥) L Y Suaa Ly LoDl
Aigal) LDl 5 daall 5 (Y1 3 la) aUadl Al
(o A sall salgl) - iy 5l OHSAS el ik
Yl Aalail e oS e ADLl g (Y Adad)
daall bba dle) - apdill a8l 8 Al
el Gl — 2t o lie o i Akl
— ol slae) g digall Al g dsaall Ak

hazop Jwiall dalee oL plalaal) dallaial aaas

References:

1pl el

e OHSAS 18001, 1SO14001, 1SO9001, 1SO45000

Course Application of BIM Modeling in | abis o Leilinla g JalSiall olidl e slae 2adad
Title: construction projects il

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct il L ab.
CIvr77 4 4 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g gl

Building Information Modeling, BIM, Uses,
Principles, Guidelines, Dimensions, 4th D, 5th

— Al aaladl — JalSiall el il glae Andas
— Aadalll — Gadaill y clalaaiuy) g a1 gl Ll

, 6th D, Integration of Designs, Case studies and | 2Ly s s olexdll praaill dada
Applications Addae OV il — Gldiall SilSha 9 Sy
References: 3Pl
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e BIM Handbook, CRC 2020

(B) Water Resources Field
C_ourse Planning & Management of Water Aidl AL ALY 1 3,13y i
Title: & Environmental Systems
Course . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut L ab.
CIVv78l ClVve81, CIV682 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

This course aims to provide participants with a
thorough understanding of the planning and
management principles applied to water and
environmental systems. It covers the integration
of scientific, engineering, and policy
perspectives to address challenges related to
water resources, environmental sustainability,
and resilience.

Jeldi agdy S liall 235 (I 300l 228 Chags
sl Akl e Andadl) 5oyl Jadadill (galual
Apaigl) 5 daalell HlaN Clga 5 JalS3 ary 5 4l
Al 3, sally Aalaiall ulaall dgal sl Aol

g el 5 Al dalaiud) g

References:

:&\JAJ‘

¢ Vighi, Marco, Antonio Finizio, and Sara Villa. "The evolution of the environmental
quality concept: from the US EPA Red Book to the European Water Framework
Directive."” Environmental Science and Pollution Research(2006)

e Saeid Eslamian, 2014. Handbook of Engineering Hydrology Fundamentals and
Applications. CRC Press, ISBN 13: 978-1-4665-5244-9 (eBook - PDF)

management. Quantitative overview of the
engineering, economic, and policy aspects of
water and environmental systems. Topics in
water and environmental planning and

Course Management & Conjunctive Use e . oy b
Title: gof Water Rescj)urces ohoell b Rl otV AatSiddi s )Y
gggg‘?e Prerequisite Credit hrs. Lec. C?J?Ct i Lab.
CIv782 Clve6sl 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 0 Jz;.d\ $ $iaa
Fundamental —and practical issues of | ull Jawdadill g 3 la3U daleall g dsuliaY) Jal g2l
environmental and water planning and | AbaBY) s bl sl e dde 3 Sl

3)\3\2“ u‘; QLG‘}AA}A -K_Cu,d\ (‘.\.E..\S\J bw LMJ:\@J‘}
S bl A s et sleall ) asdadll
elall — Jaill (Gysndll land) ¢ il cdalsl)

A - Lt g alaill Jalas )l Julas
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management include benefit cost analysis,
contingency evaluation, inflation, pricing,
marketing, transfers, uncertainty and decision
analysis, and system analysis and their
applications.
References: ) el

Kolechkina, 2021.

e Janos J. Bogardi, Joyeeta Gupta, K. D. Wasantha Nandalal, Léna Salamé, Ronald R.P.
van Nooijen, Navneet Kumar, Tawatchai Tingsanchali, Anik Bhaduri, Alla G.

e Handbook of Water Resources Management: Discourses, Concepts and Examples,
Springer, ISBN 978-3-030-60145-4 ISBN 978-3-030-60147-8 (eBook)

_leiotlljer:se Water Management Operations olaall 3l Cilalee

ggggfe Prerequisite Credit hrs. Lec C?J?Ct e Lab.
CIV783 Clve81, ClVv682 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

This course aims to provide participants with
practical knowledge and skills in the
operational aspects of water management,
covering water treatment processes, distribution

A ety (S JLEall 255 ) sl 1 gy
colsal B 51aY Adiil) il sad) 8 dgland) il gl g
sl Ladail s olad) dallae Ciblee ki il
clzm B)\J) &L\T}Lu:j L).;a;l\ éLL\A]\ @ olzml\ EJ\J;\}

systems, urban water management and (eall G yall
wastewater management operations.
References: HE

Kolechkina, 2021

e Janos J. Bogardi, Joyeeta Gupta, K. D. Wasantha Nandalal, Léna Salamé, Ronald R.P.
van Nooijen, Navneet Kumar, Tawatchai Tingsanchali, Anik Bhaduri, Alla G.

¢ Handbook of Water Resources Management: Discourses, Concepts and Examples,
Springer, ISBN 978-3-030-60145-4 ISBN 978-3-030-60147-8 (eBook)

Course Engineering Analysis for Risk in . . .

Title: Vsater Regourcez & Irrigation Dt gl sl

ggz::e Prerequisite Credit hrs. Lec. C?J?Ct I L ab.
Clv784 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (5 gina
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Characterizations of quality (serviceability,
durability, safety, compatibility) in the life-
cycle of engineered systems. Reliability and

Ludigl) ALl sl By A gl Canas
Al 3k -(Rae Sl — ) — Jaaill deaall)
Jal sl cclllidl s CUIKeY) i - laiaY)

probability methods. Engineering guidelines. | cligall  aS5i5 3l Ay dally  Aluw sl

Evaluation of demands and capacities. Human | s — (obai@¥)-delaay) Al Al j4l)

and organizational factors. Recognition and | & bl Gokll lgilagy ¥l Gawads

management of reliability constraints (physical, | ¢Sa ) Jssall Al paasl Aleal) 5 0Lyl

psychological, social, economic). Assessments Ade AaieV)

of impacts and consequences. Historic,

economic, and standard-of-practice methods to

determine acceptable or desirable reliabilities.

References: HE S

e Mohammad Karamouz Ferenc Szidarovszky Banafsheh Zahraie, 2003. Water
Resources System Analysis, Lewis Publishers, ISBN 1-56670-642-4.

_(Izi(illjer:se Turbulence and its Measurement ol il 5 5 @l sl

ggg;?e Prerequisite Credit hrs. Lec. Cc_’PJECt hrs. L ab.

CIV785 3 3 0 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: 1A (5 gina

The physics of turbulence measurable quantities
and its physical significance — examples of
turbulent flows — measurement techniques — hot
wire anemometer — analysis of fluctuating
signals — temperature and concentrations
measurements.

Gaall Al - e Sl il dagla
Al d) Lee ) il 5 el bl — o ylacadll

References:

:&\JAJ‘

Chalmers University of Technology, Sweden,

Lars Davidson, 2020. Fluid mechanics, turbulent flow and turbulence modeling,

http://www.tfd.chalmers.se/"lada/postscript files/solids-and-fluids turbulent-flow

turbulence-modelling.pdf

(©) Public Works Field
?i(illjerse Sanitation master plan >all Capall dile g il alall Jaladl)
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: g Lec. \ Tut. \ Lab.
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CIV790 H 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1Rl (o giaa

Comprehensive vision for water and sanitation
projects - Countries' strategy for providing
utility services - Importance of master plans for
design work - Preparation of master plans -

—GA..A\ &J_).-aﬂ} olsall A"_ch_j).-.uj FRPAIN L}J
el — @ cled aaid gl dua i)
Lhid) sl aeaill Jlel ddball cilalidl)
oo Lalaie 35— Hall Lhid) daal e — olall

review of master plans - Implementation of a bdlaall saaY
master plan for one of the governorates.
References: a2l )

e Kelly, Eric Damian. Community planning: An introduction to the comprehensive plan.

Island Press, 2012.

C_ourse Infrastructure projects iiadl) ) e 5 ka3l

Title: management ’

ggg;?e Prerequisite Credit hrs. Lec. C(')IE]J?Ct ks L ab.
CIv791 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Determining the activities for the different
stages of design i (hydraulic - mechanical - civil
- electrical) - i Determining the technical
specifications for civil and electromechanical
works - Design and implement obstacles -

Sl yam) Adlisd) apaail) Jal jal AdiY) aaas
4l Cldial gall poat (2 S - (Pl — Sl
apanail) 8 g — L8180 5 SV 5 dpinall Jlee DU
—Aabia ) Ada sl A 3l Jglaall slac) — danl)
ORI st Al - zoall ) A4k

Preparing timetables for different activities - Jlec V)
Critical path method - Studying the

identification of items overlaps.

References: 1al )

e Jha, Kumar Neeraj. Construction project management: Theory and practice. Pearson

Education India, 2011.

e Metcalf, Eddy, M. Abu-Orf, G. Bowden, F. L. Burton, W. Pfrang, H. D. Stensel, G.
Tchobanoglous, R. Tsuchihashi and AECOM (2014). Wastewater engineering:
treatment and resource recovery, McGraw Hill Education.

Course Environmental methods .
il (3 yall Lia o g3<8
Title: technology e
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: g Lec. \ Tut. \ Lab.
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CIV792 H 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1Rl (o giaa

Pollutant transmission paths - Evaluation,
design and implementation of treatment and
reform systems - Sludge sources inside
treatment plants - Sludge treatment units -
Anaerobic sludge treatment - Reuse of water

Akl gaadat g avenalt g ani — Ul slal) Jlam) ) jl
Glhaase Jals slaall jalas — Z3LaY15 dalladll
40 U dadleall — slaaldl dadlee cilaa g — dallzall
O Al sleadl s slaall alaain¥) sale) — slaall
Ao ) 638 it - aual) Copall dallas Slass

™

and sludge from sewage treatment plants - A
Modern technological applications.
References: el

management".

Routledge, 2022.

e Hoornweg, D. and P. Bhada-Tata (2012). "What a waste: a global review of solid waste

e Moran, Emilio F. Human adaptability: An introduction to ecological anthropology.

_leiotlljer:se Economics of highways <l jUadl 5 @kl cilalatsl

gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 Lab.
CIV793 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Advanced studies in highway construction cost
— Sensitivity analysis for vehicles operation cost
according to road characteristics - analysis and
economic evaluation for re-execute or maintain
highways/roads (income and outcome, overall

Ayl okl L) AdSS G deasie bl
s LSS J A Apuleall s
sale Y (gabai®y) anill y Julasll — gy phall (ailiad
ol 5 Jaall) G khll/An jull bl Aila 5l Lt
(JAAl Y axa dadliall w‘ ‘ULA;‘X\ aal<il)

cost, net value, income rates, ............. ). Pricing ol Sl (L
policies.
References: o am

Press; 2nd Edition, ISBN-10 : 0801834295.

measure. Manageme

e Adler, 1987.Economic Appraisal of Transport Projects Rev: A Manual with Case
Studies (EDI Series in Economic Development), Publisher: John Hopkins University

e Hezam, I. M., Mishra, A. R., Krishankumar, R., Ravichandran, K. S., Kar, S., &
Pamucar, D. S. (2023). A single-valued neutrosophic decision framework for the
assessment of sustainable transport investment projects based on discrimination

e Wang, T., Xu, J,, He, Q., Chan, A. P., & Owusu, E. K. (2023). Studies on the success
criteria and critical success factors for mega infrastructure construction projects: A
literature review. Engineering, Construction and Architectural Management, 30(5), 1
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_(Izicilljer:se Traffic Accgﬁgj and Roads ke L 5 5yl sl sl
ggzgf’e Prerequisite Credit hrs. Lec. C?J?Ct 1L L ab.
CIV794 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l g giaa

Accidents incidents and conflicts, Types of
accidents, Identification of high accidents
locations, Human factors and behavior,
vehicular and pedestrian safety requirement,
Data collection procedures of accidents,
Accidents statistics, Accidents rates and their
usage, statistical analysis of before and after
accidents data, Accidents prediction models,
Site analysis, Geometric and physical
conditions of the site, Evaluation of safety at
site, Approaches to highway safety, New
techniques of safety analysis, Traffic conflict
techniques.

&8 50 39385 (il sall £ i canliaill Tl 5 ol sall
Cibllata el glaall g Ay paall Jal gall cdadi yall Chal gal)
GAlly aen Glel ja) Blially Gl jall dadl
Gl gl AVaze il gl Gliiliaa) &l gall
2y Jd Lo il Slaal! Jdaill dgaladinl
(@isdl Jiai nlally pul gz sl
o Al a5 cad gall Apalall 5 Aprigh) o ykal)
LD g puall 3kl LDl il e ¢ad sall

sl ) pall il dadld) Jlas) sagaal)

References:

1pl el

e tephen R. Barnes, Louis-Philippe; Beland, Jason; Huh, Dongwoo. Kim .The Effect of
COVID-19 Lockdown on Mobility and Traffic Accidents: Evidence from Louisiana
Global Labor Organization (GLO), Essen (2020) GLO Discussion Paper, No. 616.

Course Selective topics in highwa . . C e .
Title: pavemeﬁt materigls ’ D e
gggg?e Prerequisite Credit hrs. Lec. C?J?Ct 1 L ab.
CIV795 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Soil classification and physical, chemical and | &dbeslly Al 58l leal dy 4 Al Cayias

engineering properties and its validation in
highway and airport pavements i - different
methods for soil stabilization - slope stability
for road banks under subjected operating loads
- different types of compactions, engineering

Gkl dia i B lina e @il dpigl)
- Aol il Aaliad) 3kl - el jUal) 5 ey )
Juddll Jleal caas (3 lall Calaal ¢l jaaial) el
il Gal ) Ailiad) cleall o) g1l - dazalal)
& Aaainadl o) sall Agilagall <l LEaYI s | s

Gk Ca )
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properties, lab. and field tests for materials used
in road pavement.
References: el

e Egyptian code for design and construction of rural and urban roads.

Course uality control of rigid highways S e o ol e %o

Title: ey constructi%n o e Al GBI oL 25 481 e
ggggfe Prerequisite Credit hrs. Lec C?J?Ct 15 Lab.
CIV796 3 3 0 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Quality concerns in construction, saving in time
and fund, improvement safety, organizing for
quality and work and material specifications,
quality control and inspection, statistical
methods, sampling by Competencies and
variables, total quality management, concepts
and regulations.

Wl g gl b el 8 sy eall cilalaial
Cilial sa s Jaall s 33sal) adaiis Dol (pund
by il g saeall A e el sl
cQ\)..yL"\A”} Gl ) e il A;\_, c:\.\.\LAAY\

22 sl g maalia g ALl 3 gall 3 )

References:

:&\JAJ‘

e Managing Quality”, Barrie G. Dale, Ton van der Wiele, Jos van Iwaarden, 5th Edition,
2007, Wiley-Blackwell, ISBN: 978-1-4051-4279-3.

e Construction Quality Management: Principles and Practice”, Paul Watson, Tim
Howarth, Routledge ( 2011) , ISBN-13: 978-0415569118
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