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Academic Program Description Form

Reviewing the performance of higher education institutions
((review of the academic program))

This description of the academic program provides a brief summary of

the most important characteristics of the program and the learning
outcomes expected of the students to achieve, demonstrating whether
he/she has made maximum use of the available opportunities. It is
accompanied by a description of each course within the program

1. The educational institution University of Anbar

2. University Department/Center College of Engineering

3. Academic Program Dams and Water Resources
Engineering

4. The name of the final certificate Bachelor of Dams and Water

Resources Engineering

5. The academic system Semester

6. Accredited Accreditation Program | N/A

7. External influences N/A
8. The date of preparing the 10/11/2020
description

9. Academic Program Objectives:

1- Preparing graduates specialized in dams and water resources engineering
who contribute to the development of the country.
2- Meeting the needs of multiple sectors in the field of dams and reservoirs




with highly qualified staff.

3- Encouraging distinguished people in this field to work as teaching
assistants in the department so that they can be faculty members in the
future.

4- Graduates of the department have the ability to develop and hold senior
positions.

5- Graduates of the department have the ability to pursue postgraduate
studies to participate in academic work and scientific research.

10.Required learning outcomes and teaching, learning and evaluation
methods

A. Knowledge and Understanding:
1. Knowledge in mathematics, science and engineering.
2. The ability to design and conduct experiments, as well as to analyze
and interpret data.
3. Knowledge of contemporary issues.
4. Understand professional and ethical responsibilities.

B. Subject-specific skills:
1. The ability to work with a multidisciplinary team.
2. The ability to identify, formulate and solve engineering problems
includes the ability to evaluate and synthesize information and develop
alternative solutions.
3. The ability to express ideas clearly, prepare written reports, graphical
reports, and make written and oral presentations.
4. The ability to use the necessary modern engineering techniques, skills,
and tools.

11. Program Structure:




Credit Hours and Unites

Weekly | Weekly hours ngésee Course Name Level/Year
hours Lec. | Tut. | Lab.
3 3 1 - DWE 1201 | Calculus-1
4 3 1 3 DWE1203 | Physics -1
4 3 3 DWE1205 | Chemistry First Year
3 2 1 | 3 | DWE1302 | Engineering Geology 1** Course
3 3 - DWE 1101 | Arabic Language
3 2 1 3 DWE1209 | Computer Science
20 16 4 | 12 Total
3 3 1 - | DWE2211 | Calculus-3
3 3 1 - | DWE2304 | Dynamics
3 3 1 - | DWE2311 | Electric Circuits Second Year
2 1 1 | 3 | DWE2306 | Engineering surveying | 1% Course
3 2 - 3 | DWE2307 | Technology Building Materials
3 3 - - | DWE 2103 | English Language-2
17 15 4 6 Total
3 2 1 3 | DWE3214 | Engineering Numerical Methods
3 3 1 - | DWE3315 | Hydraulic Machine
3 2 1 3 | DWE3313 | Strength of materials .
2 2 1 - | DWE3317 | Engineering Hydrology IQ "go:j??;
2 2 1 - | DWE3314 | Open Chanel
3 2 5 3 | DWE3316 Soil Mechanics |
16 13 7 9 Total
2 Introduction to reinforced
2 2 - | DWEA4323 | o crete structures
2 2 2 - DWE4324 | Economic of water resources |
3 3 1 ) DWE4322 Sani_tary z_ind Environmental
Engineering Fourth Year
3 3 1 - | DWE4326 | Design of Dams 1%t Course
2 2 2 - DWE4327 | Foundations Engineering |
2 2 - - DWE4328 | Senior Design |
3 3 - - DWE Elective Class
3 3 - - - DWE Elective Class
20 20 8 - Total
3 3 1 -- | DWE1202 | Calculus-2
4 3 3 DWE1204 | Physics -2
3 3 1 - | DWE2303 | Statics First Year
4 3 1 3 | DWE1210 | Engineering Drawing 2" Course
3 3 -- | DWE 1102 | English Language-1
2 2 - - | DWE 2104 | Human Rights
20 17 3 6 Total
3 3 1 - DWE2212 | Calculus-4
Construction for Water Second Year
2 2 i - | DWE2308 | posources Projects 2" Course
3 2 1 3 | DWE2309 | Concrete Technology




2 1 1 3 | DWE2310 | Engineering surveying Il
3 3 ---- | DWE2213 | Engineering Statistics
3 2 1 3 | DWE2305 | Fluid mechanics
2 2 - - | DWE 2105 | Democracy
18 15 4 9 Total
3 2 2 3 | DWE3316 | Soil Mechanics Il
3 3 2 ) DWE3319 Engineering Management &
Economy
3 2 1 3 | DWE3320 | Hydraulic Structures Third Year
3 3 - - | DWE3321 | Theory of Structures 2" Course
3 2 3 | DWE3312 | Water quality control
2 2 ) - | DWE 3106 | Administration and Leadership
skills
17 14 6 9 Total
3 Method of Construction and
3 1| - | DWBAS29 | £ oimation
2 Design of Reinforced
2 2 i DWE4331 Concrete Hydraulic Structures
2 2 2 - | DWE4325 | Irrigation engineering Fourth Year
2 2 2 - | DWE4332 | Foundations Engineering Il " course
3 3 1 - DWE4333 | Safety, and Operation of Dams
1 - - 3 | DWE4334 | Senior Design Il
2 2 2 DWE4330 | Economic of water resource Il
3 3 - - - DWE Elective Class
18 17 | 10 | 3 Total
12. Degrees:
Bachelor

1.

13. .Planning for personal development:

Knowing and studying how to analyze engineering obstacles and link them to reality to

direct the student’s thought towards practical life.
2. Analyzing the results and comparing them with reality to what extent they match the
actual design values.
3. Analyzing the results obtained by the student by conducting practical reports and

determining the extent of their reality.

14.

Admission standard (establishing regulations related to admission to the college or
institute):

The student must have an average of no less than 85% in the subjects of mathematics
and physics, and the number of students in one stage must not be less than 10 and not
more than 40.

15.

The most important sources of information about the program: ABET
requirements.
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COURSE SYLLABUS
Course Title Soil Mechanics |
Course Code DWE3310
Credit Hours 2
Pre-requisite(s) Strength of Material (DEW2307)
Co-requisite(s) -
Semester 2 (Fall) Year 2021-2022
Instructors Name Dr. Nabil Shaker & Ahmed Amin Jubair, MSc
Office Location DWE105
Tel. No. 07711244395
Email jubair a@uoanbar.edu.iq
Lecture Times 8:30AM-10:30AM -10:30AM, Tuesday(lab.),Sunday, Tuesday
Office Hours 8:30AM-10:30AM Tuesday, 12:30AM-2:30PM Wednesday,
12:30AM-2:30PM Thursday

Course Description:

The objective of this course is to introduce the subject of soil mechanics and provide
the basics of geotechnical engineering to all civil engineering students. In this course,
students will understand the basics of soils through hands on experience in the
geotechnical laboratory. Some of the important topics that students will learn during the
course: methods of predicting soil settlements, the stress-strain-strength response of


mailto:jubair_a@uoanbar.edu.iq

soils, and earth pressures. Students will get acquainted to several geotechnical problems
and documentation of geotechnical observations.
Course Objectives/Goals (optional):

Upon successful completion of the course, students should be able to apply fundamentals of
soil mechanics and principles of geotechnical engineering in the analysis, design, and
construction of civil engineering projects.

Course Learning Outcomes:

By the end of this course students will be able to:

1. Understand the principle of effective stress, and be able to apply this to calculate the stresses
causing soil deformation.

2. Ability to Calculate quantities of water flowing through the ground, and understand the effects
that water flow has on the soil.

3. Ability to Calculate the settlements, and rates of settlement, under structures of various
shapes and sizes.

4. Explain the advantages and limitations of the different methods of settlement calculation.

5. Ability to Determine the strength parameters appropriate to a range of stability problems, and
understand the difference between total and effective stress approaches.

6. Ability to work in a group..

7. Ability to design and conduct laboratory experiments and to collect, analyze, interpret, and
present data.

8. Use a spreadsheet to analyze a geotechnical design problem.

Alignment of Course Student Learning Outcomes to Program Student Learning Outcomes

Course  Learning  Outcomes:  After Link to Link to School Learning Outcomes (SLO-1-9)
successfully completing this course, the
students will be able to: ABET SO's Item SLO-1 | SLO-2 | SLO-3 | SLO-4 | SLO-5 | SLO-6 | SLO-7 | SLO-8 | SLO-9
1. Understand the principle of effective Link 1 1 3 2 1 1 2 1 1
stress, and be able to apply this to calculate 1,2 " " "
the stresses causing soil deformation. Assess --- --- ’EO“ ’EO“ - - ’EO“ - -
2. Ability to Calculate quantities of water Link 2 3 3 2 1 1 1 1 1
flowing through the ground, and understand
g ghtheg : 1,2,6 o ha Tha e
the effects that water flow has on the soil Assess e e e e
3. Ability to Calculate the settlements, and Link 2 3 3 2 1 1 1 1 1
rates of settlement, under structures of 12,6
various shapes and sizes " Assess H, Ha Ha Ha - - - - -
: QE E E E

4. Explain the advantages and limitations of Link 2 3 1 2 1 1 2 3 1
the different methods of settlement 1,2,3,7 m
calculation. Assess Q,'E H'EO“ --- DP,H - - DP,H | DP,H -
5. Ability to Determl.ne the strength Link 2 3 1 2 1 1 1 1 1
parameters appropriate to a range of
stability problems, and understand the ]_'2,3 H,Q, | HQ y
difference between total and effective Assess E E --- 'EO“ --- --- -—
stress approaches.

Link 1 1 1 3 1 1 1 3 3
6. Ability to work in a group. 2,4,5 DP

Assess - - - ! - - - DP,H DP,H
H -

7. Ability to design and conduct laboratory 1’4'7 Link 3 1 1 3 1 1 1 1 1




Course Learning Outcomes: After . .
successfully completing this course, the Link to M e e L ez (O )
experiments and to collect, analyze, DP,
. Assess - - DP,H - - - - -
interpret, and present data. H
Link
8. Use a spreadsheet to analyze a 17 " 3 1 1 1 1 1 1 1 1
geotechnical design problem. ’ Assess op, H . . . . . . . .
3=Full Contribution, 2=Moder:?te C.ontrlbutlon, overall | 1.87 | 2.0 162 | 2.12 1 1 137 | 175 | 1.25
1=Weak or No Contribution

1.

Weekly Distribution of Course Topics/Contents

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training, = FW:
Field Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other

Week

Topic

Comments*

Course SLO

1.

Introduction:

Soil problems in civil engineering, Soil as a
construction material, The solution of soil
engineering problems.

1,,5,6

Stresses in Soils. Normal and Shear Stresses on a
Plane, Mohr’s circle.

1,5,6

Stresses within a Soil Mass, Geostatic Stresses,
Added Stresses, Stresses due to surface Loading,
The stress Isobar Diagrams..

3,5

Vertical Stress and Principal Stresses induced by
uniformly loaded circular area, rectangular area,
strip load, and triangular strip load. Newmark's
graphical, Approximate method.,

2,5,7

Total Stresses and Effective stresses, Pore Pressure,
Capillarity in Soils, and Effective Stress in the zone
of Capillary Rise.

2,5,7

Compressibility of Soils, One-Dimensional
Consolidation, Compression Curve, Maximum Pre-
consolidation Pressure, Over-consolidation Ratio,
Consolidation settlement.

Terzghi’s consolidation Theory (1925, Types of
Drainage Conditions, types of u, secondary
compression ,Secondary settlement, Consolidation
Ratio, Average Consolidation Ratio.

4,6,7

Consolidation Test, Procedure.

4,6,7

Shear strength of Soils, Coulomb Failure Criterion,
Mohr-Coulomb Failure Envelop, Soil type according
to shear Strength, Tests for Measuring shear
strength parameter c and O.

4,6,7

10.

Drained and Undrained Loading, Shear Strength
Parameter From CD, Consolidated-Undrained Test
(CU), Pore Water Pressure in Undrained loading,

4,6,7




Week Topic Comments* | Course SLO

Shear Strength Parameter From CU,
Unconsolidated-Undrained Test,

11. | Shear Strength Parameter From Unconfined 4,7
Compression Test

12. | Stress Path, Mohr-Coulomb Failure envelop and KF- 4,6,7
line.

13. | Stress Path, Relationship between the Kf-line and 4,6,7
the Mohr-Coulomb failure envelope

14. | Slope Stability (Finite failure slope stability). 4,6,7

15. | Slope Stability (infinite failure slope stability). 4,5,6,7

16. | Final Exam

* In the comments, you can add the relevant chapter or notes, etc.

Scheduling of laboratory and other non-lecture sessions, including online sessions, as

appropriate (if applicable)

Week Topic Comments

2 EXPERIMENT 1: CONSOLIDATION TEST.

3 EXPERIMENT 2 : PERMEABILITY FROM ODOMETER
TEST.

4 EXPERIMENT 3 : UNCONFINED COMPRESSION TEST.

5 EXPERIMENT 4: DIRECT SHEAR TEST.

6 EXPERIMENT 5: CBR TEST.

7

8

12

13

Information on out-of-class assignments with due dates for submission
Assignment/Activity Due Date Comments

Stresses in Soils. Normal and Shear Week 2

Stresses on a Plane, Mohr’s circle

Total Stresses and Effective stresses, Pore Week 5

Pressure, Capillarity in Soils, and Effective

Stress in the zone of Capillary Rise

Consolidation Test, Procedure Week 8

Drained and Undrained Loading, Shear Week 11

Strength Parameter From CD,
Consolidated-Undrained Test (CU), Pore
Water Pressure in Undrained loading,
Shear Strength Parameter From CU,
Unconsolidated-Undrained Test




Students’ Assessment:

Students are assessed as follows:

Assessment Tool(s)** Date Weight (%)
Semester activities. These include quizzes, classroom Week 15 20
interactions
Mid semester exam Week 7 20
laboratory - 10
Final Exam Week 16 50
Total 100
** You can modify / add other tools relevant to the course.
Course Outcome Assessment Plan:
Teaching/Learning Assessment Performance
Course SLOs .
Method(s) Tool(s) Indicators
1 Lectures and tutorials E,H Q 50% pass
2 Lectures and tutorials E,H, Q 50% pass
3 Lectures and tutorials E,H, Q 50% pass
4 Lectures and tutorials E,H Q 50% pass
5 Lectures and tutorials E,H Q 50% pass
6 Lectures and tutorials E,H, Q 50% pass
7 Lectures and tutorials E,H, DP 50% pass
Lectures and design
8 . E, H, DP 50% pass
submittals

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training, FW: Field Work,

PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other

Teaching and Learning Resources:
Text Book(s):

Braja M. Das, Principles of Geotechnical Engineering, 2nd Edition, Southren lllinois University at

Carbondale. PWS-KENT Publishing Company Bosten.
T. William Lambe, and Robert V. Whitman, Sail

Mechanics.

Massachusetts

Technology, 1969.

Recommended Readings:

Bolton M., A Guide to Soil Mechanics

Scott C.R. An Introduction to Soil Mechanics and Foundation Engineering

Institute of



Smith G.N. Elements of Soil Mechanics.

Budhu M. Soil Mechanics and Foundations -

Other Resources:
Course supplements will be used to present extra information not covered in the textbook.

Attendance policy:

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive
1** warning notice and a student missing 7% will receive 2" warning notice. A student missing
10% will be forced to withdraw and considered failed for the current academic year (in
accordance with the university regulations).

Plagiarism/Cheating:

Students are expected to do their own work. You are allowed to work on assignments in teams
only if specified by the instructor. In other words, students are encouraged to communicate
about general principles of the course, but all assignhed homework must be done on an individual
basis. The instructor is available to provide any assistance that you may need. Cheating is
considered a serious offense by the university. You should be aware of the severe penalty for
cheating.

Notes:

Daily homework will be due at the beginning of the next class after it is assigned unless
otherwise noted in class. All homework assignments should be turned in before class begins.
Work turned in late will be penalized in increments of 10% per day. Work will not be accepted
beyond two days late without special coordination affected prior to the due date. Students in this
course with disability requiring an accommodation should contact the professor as soon as
possible or contact the head of the department

MODULE DESCRIPTION FORM
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Module Information
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Module Title ENGINEERING DRAWING Module Delivery
Module Type Core Xrheory
Xlecture
Module Code KLab
ECTS Credits 5 O tutorial
[Practical
SWL (hr/sem) 75 CBeminar




Module Level

1 Semester of Delivery 2

Administering Department

DWE College ENG

Module Leader | Dr.Ahmed Adnan Saeed e-mail Ahmed.adnan@uoanbar.edu.iq
Module Leader’s Acad. Title Lecturar Module Leader’s Qualification Ph.D.
Module Tutor Ahmed Ashoor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 01/06/2021 Version Number | 1.0
Date

Relation with other Modules

6 DAY Agul Hall o) gall ae 48Dlall

Prerequisite module Construction Building Semester 5

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

A0L5 )Y il simall g alail) il g Al )l salall Calaad

Module Objectives
o Al salall Calaal

1. Recognize the value of engineering graphics as a language of
communication.

2. Infer the nature of engineering graphics, the relationships between 2D and
3D environments.

3. Visualize, comprehend, and deduce wide variety of objects, drawing the
missing views/section views, and orthographic projections of an object.

4. Produce three dimensional drawings utilizing CAD software.

Module Learning
Outcomes

Al 5 Balall lesl) s jia

1.Understand the engineering drawing and measurement
2. Understand drawing with Autocad programme

3. Engineering drawer by hand and computer

Indicative Contents
4ol W) el siaal)

1- Drawing and Measurement

1.1- Standards of line type

1.2- engineering operation with draw
1.3- Dimensional Analysis

1.4- engineering projects

1.5- Sections




1.6- Isometric

2- Autocad

2.1- principles of draw
2.2- items of Modify
2.3- Dimensions

2.4- text

Learning and Teaching Strategies

aslacil] g alesll ol jial

Strategies

Engineering drawing and AUTOCAD courses require effective learning and
teaching strategies to ensure students develop a strong understanding of
complex concepts and their practical applications. The range of strategies that
can enhance the learning experience for students in engineering drawing and
AUTUCAD courses. These strategies include lecture-based teaching, practical
applications, problem-solving assignments, group work and discussions in
studio , technology integration with computer , guest speakers, assessments
and feedback, continuous learning, and encouraging self-directed learning. By
incorporating these strategies, educators can create an engaging and
comprehensive learning environment that equips students with the
knowledge, skills, and critical thinking abilities necessary for success in the
field of engineering drawing by hand and computer.

Student Workload (SWL)
\.c;)..m\ \OJ‘.—’W%‘JMW\JJ\ Jaall

Structured SWL (h/sem)

Structured SWL (h/w)

75 . 6
Jomdl) IO U il gl 51 Jas Lo sl LA 2l 5l Jaal
Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) .
dhadll oA Gl alaiiall ye o yall Jaal) e sl Qlall aliindd) jee ol Al Jaadl

Total SWL (h/sem)
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Module Evaluation
3...3“\).33\ alall ?‘Lm

Time/Num | Weight (Marks) | Week Due | Relevant Learning




ber Outcome

Quizzes 2 10% (10) 5and 10 | LO#1, #2
Formative Assignments 2 10% (10) 3and12 | LO#3, #5
assessment | studio. 10%(10) 3-13

Report
Summative | Midterm Exam 2hr 20% (20) 8and 12 | LO#1-#4
assessment | Final Exam 3hr 50% (60) 16 All
Total assessment 100% (100

Marks)

Delivery Plan (Weekly Syllabus)
Slaall e s Z Ll

Material Covered

Week 1 | Introduction: graphic language, standards, instruments, letters...etc
Week 2 | Basics for interpreting drawings, line types, types of drawings and sketches
Week 3 | Rules for using calipers to draw circles

Week 4 | Engineering processes and their application for drawing geometric shapes
Week 5 | Applications on the computer using the AutoCAD program

Week 6 | Orthographic views. Deducing front, top, and side views from a pictorial
Week 7 | Dimensioning and Drawing Scale

Week 8 | Applications on the computer using the AutoCAD program

Week 9 | Sectional views: full and half sections

Week 10 | Applications on the computer using the AutoCAD program

Week 11 | Applications on the computer using the AutoCAD program

Week 12 | Drawing a missed view from given two views

Week 13 | Applications on the computer using the AutoCAD program

Week 14 | pictorial sketching: isometric and oblique

Week 15 | Applications on the computer using the AutoCAD program

Week 16 | Preparing to final exam




Delivery Plan (Weekly Lab. Syllabus)
il e gl zlgial

Material Covered

Week 1 | Principles of Autocad

Week 2 I[tems of Draw

Week 3 | Items of Modify

Week 4 Items of Dimensions

Week 5 Texts

Week 6 | Drawing of shape

Week 7 | Drawing of shape

Learning and Teaching Resources
u»..g‘)dﬂ\} (J:uj\ JJLAAA

Text Available in the Library?
Required Texts e sl de — uig) an ) QLS yes
Recommended
No
Texts
Websites
Grading Scheme
Group Grade PeRcul Marks % | Definition
A - Excellent Dbl 90-100 | Outstanding Performance
s B - Very Good las 2 80 - 89 Above average with some errors
Gl:if‘ess C - Good SrES 70-79 Sound work with notable errors
D - . . . . .
(50 - 100) : Lo 5ia 60-69 | Fair but with major shortcomings
Satisfactory
E - Sufficient Jsie 50 -59 Work meets minimum criteria
. . . More work required but credit
- Aallaall 08 | -
Fail Group FX = Fail (* £) el | (45-49) awarded
(0-—49) F — Fail s (0-44) Cons-iderable amount of work
required




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.

LA (g g zd gad
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Fundamental concepts. Properties of fluids. Fluid Statics. Momentum and energy
equations, applications. Bernoulli equation, applications. Dimensional analysis and
similitude. Introduction to viscous flows. Internal flows, laminar and turbulent
flows. Head loss and friction factor. Flow over immersed bodies (external flow).

D dals faigl) A4S
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Upon completion of this course, students will be able to:

1 The students should be able to define and describe the following basic
properties of fluid such as relative density or specific density, viscosity, surface
tension, atmospheric pressure as well as Newtonion and Non-Newtonion fluids.
2. The students will be able describe and define the hydrostatic forces on
submerged surface, and calculate it.

3. The student will be able to identify the laminar and turbulent flow .

4. The students should demonstrate an understanding of the following concepts
relating to fluid in motion: Quntiuity equation, Bernolli equation, Momentume
concept

5. The student will be able to apply the fundemental concepts to problems of
flow in pipes.

6. The student will be able to determine the losses of flow in pipes.

7. The students will learn the differences and similarities between pipe flow
systems like, pipes in series, pipe in parallel and brach pipes and how solve
these problems.

a5 alail) g el (330 s g aledll cla sia -10

A4l Cilaal oYl
1 Use rectangular, normal-tangential, and polar coordinate systems to describe the motion
(kinematics) of a
particle, system of particles, and rigid bodies.
2 Use Newton’s Second Law, Work-Energy, and Impulse-Momentum principles to determine
the kinetics of
particles, systems of particles, and rigid bodies.
3 Understand and solve introductory vibration problems.
4 In applying the above principles, continue to develop a systematic, orderly procedure for
solving
engineering problems and design mechanical device using their knowledge in Dynamics.
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1. To know the basics, importance, and methods of water supply.

2. To study the various sources and properties of water.

3. To understand the various methods of conveyance of water.

4. To learn the objectives and methods of water treatment and to study the
features and function of different water treatment units.

5.To study the various sources and characteristics of water.

6.To qualify water demand and population forecasting.

7.To understand the properties and the design criteria of the conventional water
treatment plant (WTP).
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1.Identify the quantity, quality, types and characterization of wastewater generated
2.To understand the properties and the design criteria of the conventional
wastewater treatment plant (WWTP).

3. To learn the objectives and methods of sewage treatment and to study the
features and function of different primary treatment units.

4. To study the features and function of different secondary treatment units.

5. To learn the objectives and methods of sewage disposal.

6. To learn the objectives and methods of sludge treatment.
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CHEMISTRY
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Chemistry and Measurement and significant figures. Atoms, molecules
and ions. Formulas and names. Stoichiometry and chemical calculations.
Chemical reactions. Thermo chemistry and enthalpy changes. Quantum
theory of the atom and electron configuration. Chemical bonding and

molecular geometry.
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1. Define the structure of the atom in terms of the nucleus with protons and neutrons, and
electrons.

2. Write and balance chemical equations, name inorganic compounds and ions and describe
the properties of the main group elements.

3. Carry out chemical calculations, including mass relations in chemical reactions, limiting

reagent and reaction yield calculations, and calculations involving reactions taking place in

solution..

4. Understand the concept of oxidation-reduction, calculate oxidation numbers, and balance

redox reactions.

5. Apply the ideal gas law in solving problems involving the gas phase.

6. Solve problems in chemical thermodynamics and calorimetry.

7. Predict the electronic structure of atoms and ions from quantum theory, and9) relate the

position of an element in the periodic table to its

electronic structure and to the physical and chemical properties of the

elements.

8. Describe the principles of chemical bonding and write Lewis structures

9. Predict the geometry of the electron pairs and the shape of molecules using VSEPR theory;

predict bond polarity and molecular dipoles

10. Describe the valence bond theory, predict the hybridization of atoms in molecules, and

describe bonding in molecules with single, double and triple bonds in terms of and 7T bonds,

and delocalized molecular orbital's
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Measurements .Handling Numbers.
aial. Lddlie Dimensional Analysis in Solving
. ERYE Measureme | Problems .
¢ Jlsa Ja cag pu v , , 6 JsY)
i g e 9 nts Recognize chemical safety and
i hazardous materials icons, and apply
laboratory safety rules.
Atomic Number, Mass Number, and
Isotopes. The Periodic Table.
. ' Molecules and lons.
‘.JEAM“ “uilia Ls)lé-" Atomic, Describe laboratory instruments and n
¢ Jilesa o o “ Molecules ) . . 6 al
IRy e s and lons some.bas‘.lc technlques. used.ln the -
chemistry laboratory, including
balances and standard volumetric
equipment.
Chemical Formulas. Naming
Compounds. Atomic Mass. Avogadro’s
Oladale Ad8lia .. . number and Molar Mass of an
¢ Jlsa Ja (g o M Chemical Element. 6 Sl
g e s Formulas Describe and use UV/VIS
spectrophotometric methods of
analysis.
Molecular Mass. The Mass
Spectrometer. Percent Composition
of Compounds. Experimental
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i g e g Mass Equations.
i Describe how to Prepare accurate
laboratory reports of their
experimental results.
Mass and Volume Measurements.
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Rl Resonance | Bond Energy. Molecular
Geometry.Dipole Moment.
Spectrophotometric Analysis of
tetracycline
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Water Quality Control

s uA (dajg

The student first learn about pollution, types and sources ,water needs
and water quality , natural water characteristics ,physical , chemical , radiation
and biological water quality parameters . then go into water pollution and its
control, then learn about salinity in water and distillation processes , sediment
and its control , finally present wastewater reuse for industrial , agricultural ,
municipal and other uses. In addition to some important water lab. Tests
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. know the basics and importance of environment and water characteristics .

. identify the ways in which humans influence aquatic systems and Identify the major types
of water pollution and their effects on aquatic ecosystems

. know the technological solutions to water resources related problems

. assess / Evaluate quantitative results pertaining to changes in water quality and propose
different methods to solve water quality problems

. know the wastewater reclamation ways to reduce water pollution

. know standard water quality tests on a laboratory.
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Scheduling of laboratory and other non-lecture sessions, including online sessions, as

appropriate (if applicable)

Week Topic Comments
2 Measurement of pH, TDS,E.C
Measurement of Alkalinity and Hardness by EDTA
3 method
4 Estimation of Chlorides and Residual Chlorine.
6 Determination of Turbidity by using Nephlometer and
Estimation of Optimum Coagulant Dose by Jar Test
Estimation of Suspended, Settleable, Volatile and
8 fixed solids
Estimation of D.O. by Wrinkler's methods and BOD
10
test for water and waste water
12 COD test for water and waste water
Estimation of Ammonia Nitrogen
14 Estimation of Sulphat
: Jsdl -13
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10 Al e 2ae B
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Reinforced Concrete Design. Behavior of reinforced concrete elements under
different natural and physical conditions and under normal force, shear,
moment and torsion. Ultimate Design of Reinforced Concrete, Working
Strength Design used in this course to help the student develop an intuitive
feeling about structural and material wise behavior and design of reinforced
concrete systems .The code related of the American Concrete Institute for
reinforced concrete buildings.
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1. To know the basics, importance, and methods of Irrigation Engineering.
2. To study of water consumption of crops.
3. To understand the relationship between soil, water and crops.
4. To learn the objectives and methods of Irrigation Engineering.
5.To study the Irrigation Efficiencies.
6. Study the irrigation structures.
7.To understand the water infiltration in the soil.

el 5 aladll 5 aalatll (330 jha g alaill il 2 11




La) y el 30k |

il palaa 1
White Board e gy oIS IS SN aladiuly Alae 435 JI Gl jualae + dplai + 4y b

il (@l

5_yaill laieY!

Tl il 5l

sl + B )

A el ey

PER RN

OV WN

Al syl

).\Ssﬂ\ Q\J\.@.A -z

((eand) kil g (il i) A0 Aaleiall (5 AY) il leall ) A iiall 5 Aalall &l el - o

Jaall Ay JSLEL ae Jalaill 4048 1,

L sladl alag) e 3 yaall 5 JSLE rasccall juaill 2,
Lt g Lgaladind g Jaall il 203,

Aulial) Jaall yulae 23874,

) g 3 AS geleal) Jaall g o glatll 7 5 ) 40ai8 5,

@\fﬂj ‘)JLA.AAM o Jelat) qu 3‘)331\
Fameigl) JSLEAN e ol e 58l
ol il e 5

G Ja g Sla yiaall apads e 5 sl
4.1)\3.4]\} Ctul»‘ﬁ\ ‘_“Js 'é).ﬁj\




Doaall Ay 12

4k
il

(Blesall / 3.\333\‘ eu\
&3.«'43.43\ 9

alail) cila e
4 sihaal)

£ sau)

Introduction of
Irrigation
Engineering

Estimation
consumption use

Basic factors for
irrigation design

Soil water

Irrigation
Efficiencies

Irrigation Methods

Continuous
discharge

-

Intermittent
discharge

Water duty.

Irrigation Canal

10

Irrigation pumping

11

Irrigation structures

12

-

Siphon design

13

Canal fall

14




-

AS JLdia g Introduction.

+ ol (ladal | ) ualaa Type of canal fall 3 15
sy +alaly
A jLia g
Afiadll 4l 13
) il gal) - 4 slhall el
UGATION AND DRAINAGE | Mohammed al sallawe ool (S m
ENGINEERING & Amer mohammed GoA =

T = Gty ) Bpe i1 el
(sl cilud 3 gl




L4l u.«a\gcl}d

(s gabisl) daaf ja)) (Aot antail) Ciloss3a 5131 A2l e

A ciay i 13 )l Lukiie adY Gailad ) jiall cily i g alail) dad gial) (ya

lldal) LgBas
U e Las 13) (S 88 gha BALEILY) (5 gl (pa g alaitl) Aalial), AN g Cpa oy 1 L
(g Aa g
b,
Anigl) A0S/ ) dnals Lpaleill ds ) |
Llall 3 sall 5 3 gauell Ausria anid Sl / alal) sl
Technology Building Materials/ DWE2307 DA ey /el
s NS Lt Jay 1) el all
o) pl 5 Al ) geaall JIKGET
2020/ JsY ol / Jadl)
48 (S Al Al clelad) 2xe
2021-2020 Coa ll 138 alac) & )5

liiall ae Jalaill Janall 5 eba) 43Y Ll o) 9o ale lllall agéy -1 ) il Calaal
Apaigl
Lg_.\ ialall u\)lﬁay‘ ;«\);\) c«\.'t..\l\ J\}A & dA\.:C\S\ :\:ﬁgﬁ :\.\XH\ é\)d\j (-;QA '&JLU’ -2

il g aladl) g aalail) (G531 o g aladll s j3a 10




Ll ,all cliinall L deadina) clidl o) e e Cojaiy -1: agdll 54 gl -
doa HAN Caglall Lan g2t die L) o) go (o pail Al Sl 3l 3 je 22
Awaighh &) LAY &) jal IR e Jeall Aalall o) gall 48 jaal 3 ja8 43y (lldal) clac) -3
sl 3 e & sl s LSSl al a1 e o el -4
sl 3 gaple (82 sale JSI (3 ,kil) -5

sl 3l ga alal dluadi Au) )3 -] ;g g gally daldd) ) Hlgall -
el 3l o (al 63 Al 322
Jaxl) a8 ga A Ll 3 ga aladiul e Ak ganll Lpea) e lllall &l jal 334 3-3
3 gall e Jalaty CoS Co oy all (udiga dlae -4

Al ardail) s iy dilaiall aanal sall 5 b0 Adkall 3y 35 -1 aleill g adedll (330 5k
ol ol ) gl 3 palaall o sl 3yl e dalaadl JSLEAD Al il jleall
Bkl e I e Adatl) 5 Aleall ALY (e de gana a2
Alaad) JSLEL (ary s Ga sk e Adlall AS e &y A8l 35k e -3
L5 i) e gV g Aalaal) A gl &l HLAAY) -4
Lo BB 4 g yISIV a) gl oany M) DUl ol ) -5

WY BUA Ga dbeal) A8 jLEall a3 ellae) 51 yh e (5208 S5 Akl sl - apill 33 )k
LAY e

LAk s dlee Al e gy Sllatel Gl e el IS0 Alball i -2

als da sl U AUS Jie dba Y lal 5 sl (32 yb 0o (oelan US4 Aol oy -3
Balall agagh s aladl agilal aniil (oMl Apaila 4y yed cililaial-4

LAl S sall Ailgill clilaiaY) -5

M\ &L}‘)L@.A -z
Agleall hadl o alllall S8 a3 281 1l Leday 55 e liall ) a0 Gl 53 Al 53 548 2 -
avarail o ) Lefillaa (53 5 Lid ol gl pe Letiflie y &y it cilin gl gl Jila3 2
sl

‘1 “ 55 LA‘ dmj.m r ",..] 1) ﬁ)&:ﬂ‘ ¢\ﬁ;\ dj; % ;.JLLJ\ Lg_.,\lc daa:.\ ‘;ﬂ\ C._\UJ\ d,,da:i —3

86l Jie okl 5 alell Cilall e 8 sl Jilu gl alasiin) - alall g agleil) 3305k
Data Show .lUall ) Juadl J 5 <4l Jeail dlhall 0k 5 jlaall (adal
Al (8 ey 41D )yl ) jlge A agie bl diia Y a9 Akl glac) -2




R ¢ ) e Ay ySall ALY ke 3k e dnilEl clalall A e Al il i) -3
_EAJM@.\'A\)A(LficwieGSA
e Akl (53l RSl @l all Jimds Jal (e Aliall B3l 5 (Al Caae bl aladial -4
300310 Leda ) 5 Amalad) S Al pall Ja jall 8 Al 53 3 ga (g 0281 i La Ty ) D&

olenll @811 4l 5 Ty 5 A (e dileall il jlgall ullall LS -5

ol o il oy a3l 5k
% 20 : 4 el clilaig -]
% 10 : Aes cllaial -2

% 5 : Sl sl -3
% 5: 4saglldS el + Al il o) 351 -4
%10 leall laia¥) -5
% 50: S Jaidl-6

(il ol 5 Cala gl 06 dileiall (5 AY) il jlgall ) A siiall g Aalall il lgall - o

A ) 5 Aiadatl) Ll g A 80l (g Allal) (S5 -

Ly QY8 e lgle dems ) Gl a5 llegbeall (a3 alldall 58 ki -2
sland) 28 gl e daled (g3l & guia sl

Jilsall Jalas L 50 A0 5 salall alad) 5 Lalad) cu¥alaall aladind (o calldall €05 -3
LGt IS Gsum G\)s:u\ K

Cdial) 8 evigall JalS e a5 ) JSLE) dpant] ilanall sl 6] sa) (e allal) S0 -4




ool A 11

/ 8aa ) 3“\

prfil) Ay ph | el 48y ke 3 Gl ’l’ji‘ ::f,“ clelull | g gad)
£ s 5all i
Olalale Addlia sk Theories | 3 1
¢ Jilaa Ja cag pu Theories of Failure
o el of
Failure
Olalale Addlia sk Materials | 3 2
¢ Jilaa Ja cag pu Material Engineerin
o )l s g
Engineer Concepts
ing
Concepts
Oladale Addlia S ki Nature Nature of | 3 3
¢ Jilesa da g | of Materials
== g Material
s
Olalaele Addlia sk Steel Steel 3 4
¢ Jibwa Ja (g
o )l
Oladialc Addlia Steel Steel 3 5
¢ Hlusa Ja cag QA&
el
Cladale Ad8lia ks Aluminum Aluminum 3 6
¢ Jibwa Ja (g
el
Oladale Addlia ki Aggregates Aggregates 3 7
¢ Jilwada copm |
=y
Oladale Addlia S Aggregate Aggregate 3 8
¢ Qia da | T
I At
Claialc AdBlia TN Portland Portland Cement | 3 9
¢ Jlasa Ja cag pu Cement
JPITRREN Y
Cladale Addlia S Portland Portland Cement | 3 10
¢ Qia da | T Cement
= )y
Oladiale Addlia ks Wood Wood 3 11

cd.‘\b.u.ad;c&)u




s

OLA".\AR Lﬂl.h S o Wood
¢ Jlasa Ja B "
et

Wood 3 12

Oladiale Addlia Lﬁ)}m Asphalt
3 d.il.uu JA c&}w
ey

Asphalt 3 13

Oladale Addlia Lec Asphalt
¢ Jlasa Ja B "
= el

Asphalt 3 14

dgiadl) Al 12

A g )68 sl Al jAd) L ol S - 4y ) e ) all
H-MJ,I‘ daay slid) Gldal ga QLS oot K .
Jsall 13
REPRN| dall) bbbl
10 Al e 2ae B
40 Al (e 230 LS




L4l u.«a\gcl}d

(s galigl) daal ja)) (Aot antail) Ciloss3a 5131 42l ya

A ciay i 13 )l Lukiie adY Gailad ) jiall cily i g alail) dad gial) (ya

llal) Lgdas
U e Las 13) (S 88 gha BALEILY) (5 gl (pa g alaitl) Aalial), AN g Cpa oy 1 L
(g Aa g
b,
Anudigll LIS/ HLiV) daals Aaplail) A all
Bl 3l pall 5 3 gl Baia oo SR/ el el
Construction for Water Resources Projects Rl ey / and
DWE2313
s 8K Lo Jay Al al all |
) pl 5 daliall ) sl JIST
2020 / S Bl / Sl |
48 (AN) Al yall cle bl 2xe
2021-2020 Coa ll 138 dlac) 25

o bl Jandlly o) 4 el oLl oo U gl -1 ial cilaal
il Ll
La e 3305 488 5 A0 5 Huel)  Slial) ae Jaladll 40 ST 4] &) 3 5 agd 3305 -2
(o el Jaal g (8 213500 Zauiial) LYY 3 o AR5l A (e el Y
s 5kl 3k s Fum AT Ca g Rl oy cibiiall el dlen 3




el 5 aladll 5 aalatll (330 5k g alatll Cils H3e 10

LS 5 ynel) ciliidl 8 Aeadisall olil) 3 5o e Cayaiy -1 agdll 5 b yadll -
A ) i g yBall Lain ya e RS0 5 pasgl) ilsall i at] U ) 3l 3 35 -2
il ) s o ghos s ACAS sl Gl A e el -3

Sl Ll ale 8 aa sale JS (3 kil -4

el L) alal luadi Aul )3 -] ;g g galls daldld) ) Hlgal) -
S5 suell (Plaall (el s Al )3 -2
Jaxl) a8 ga A Ll 3 ga aladiul die da ganll Lpea) e Qllhall &l il 834 3-3

Al anleil) s iy Aleiad) aaal gall 5 sl Adhall 3y 3 -1 aledll 5 adedll (330 5k
il ol sl sl 8 pualaall 5l G Gk e dulead) JSLELN Ja &l jleall
Bl ap2e Ji (e Al g dleal) ALY e de gana Ja -2
Al JSLE Gany s 3k e Aallal) AS Ui o AG8LY 335k oo -3
3 paiuall A ganY) s Raaliall A sl ol LiaY) 4
Lo BB 4 5 STV bl gl amy () DUl ol ) -5

WY IS e dial) S jLoall i 3 slhae | (52 ph (e (52,8 JS Adlall i - il (35,
ALY e
Ak s Rlee Al Be gy il 1 ph G oolen JS0 Ahal) i -2
Sl da ) S LS e dda ¥ Slal s elhae) (32 sk 0o olen JS0 Ak a0 -3
Balall agagh s alall agilal aill CoBUall 4paila 4y jed ililaial-4
Ll s I sall Al clilaiaY) -5

el Gl g -z
Aslen) sladl g calldall S8 4pa g3l 481 1l Leday )5 4S5 haedl (Slaall Gaal o Al 53 5 48 pae -
Leiia 530 ) Joasil 5 dleall ) 61 a) JMA (e Ll Lle Juany il il Qs -2

3ea) Jie okl 5 alall Cilall (e 8 Aaadl Jilu gl alasin) - aledll g sl (330 5k
i) ) Juadl (<35 5 <4l Juatd 4llall adp kil sl Data Show
A LR 3k 410 O et 5 Ol jlee J pgie llaT ddia Y Cilal Akl slac) -2
L ¢ ) e pSall ALY 2 ol 3k e Al clilall A e dlall ol i) -3
ad“@m\ﬂ(d\cw\c‘;\a




O Adlal) gl A8 jiall il ) Jeads Jal (e daliad)l L2230 5 R Caiae sl aladinl -4
330al0 Loy ) 5 Amalal) i Al Jall el 8 Al 53 3 ga (g 0281 i La Ty ) DA
lead) &l 5lL aiul o Jay ) JBA e dleal) il jlgall Adhall LS| -5

ol o apdl Sy il 3 )k
% 20 : 4edcllaid -]
% 10 : desollaidl -2
% 5 : lal sl -3
% 51 doasll A Lad) + alsall ol Y -4
%10 leadl Glaia¥) -5
% 50 Sl ol -6

((eantl) ) shail) g Cada gl AL daliall (5 AV il leall ) A sl g dalad) il jlgall - o

A el 5 Ll Ll s 8 ol (g Allall (4 -

L) A G lggle duas il bl i 5 Glogbeall Jidad 8 ) 5,8 ki -2
. el &8l gl e aalat (s & gin gall

Jilosal) Jalas 8 Leba aliuY) 408 ¢ 3alall dalal) 5 daldll ¥ alaall aladind (o Qlllall (p€a3 -3
LGBy IS sl ) Al

C i) A Geaigall JAlS e x5 ) JSLE) dpaa] lagall sl ¢l ja) (e callhl) S0 -4




ool A 11

s} 43, 5k “f{h Guuall [Baagll pudd |- pldl clada | L £ sy
pdasl) g pagall o 4y glhaall
Oladialc AdBUia Sk 2. Introduction 1. Introduction | 2 1
¢ Jilwa da cgm |
)
Oladialc Addlia Sk 3. 1. Construction | 2 2
Cdilaa da iy | Construction materials
== el materials
Oladalc Addlia < s Equipment used in | Equipment used | 2 3
¢ Jilsa Ja e the creation of in the creation of
ey buildings buildings
Oladalc Addlia < s Equipment used in | Equipment used 2 4
¢ Jilsa Ja e the creation of in the creation of
o )l buildings buildings
Cladele AdBlia sk The The 2 5
¢ Jibwa Ja (g buildings above gro | buildings above g
= ) g und level round level
Oladiale LBl NS The The 2 6
¢ Jlaa Ja cag pu ) buildings above gro | buildings above g
==l und level round level
cilaa da g | buildings below the | buildings below
= el level of the earth's | the level of the
surface earth's surface
Oladale Addlia s The The 2 8
¢dila da | T buildings below the | buildings below
ey level of the earth's | the level of the
surface earth's surface
Oladialc Lidlia s ok The The 2 9
¢ Qe Ja (o buildings below the | buildings below
= g level of the earth's | the level of the
surface earth's surface
Sladialc ALddlia Lining. Lining. 2 10
¢ Jilwa Ja g LAAQ
= ) g
Oladialc AddUia sk Lining. Lining. 2 11
¢ Jilwa Ja (g
= )y




Oladale L8l sk The The 2 12
¢ Jibwa Ja (g buildings above gro | buildings above g
2 ) und level round level
Aiadll 4l 12
Building construction,Zuhir Sako s do sl e all
< AY) 8‘&‘ Jiall S .
soa .
RENPYNY Jrw e Jadi o) e laia) Glaadl)
(Ailasal) il a5 gl
Jdsdll 13
— ALl L]
10 Akl (g 22 8
40 TRV e 2 L]




L4l u.«a\gcl}d

(s galigl) daal ja)) (Aot antail) Ciloss3a 5131 42l ya

A ciay i 13 )l Lukiia adY Gailad ) jiall cily i g alail) dad gial) (ya

, lal) Lg88as
Uia ja Les 13) @S 2B gl BalELLY) (5 acll) (pa b alail] Aaliall, AN g (e day ) g
(g Aa g
el ),
B EEPIEN Lpaalell dansall |
Alall ) sall 5 2 paal) dsria and/ duxigll 430S el / eralall sl
DWE3310/ Calculus III Rl ey / and
Calculus III led Jay Al al pall |
Aalidl ) gaal) JISET
2020/J5¥) Juadll Ll / Jadll |
60 (S0 Zh ol e Ll oo |
2021/01 Caa 1 138 dlae) G 5
© el Calaad

Faaloaally Faiglly Adlaall ol N e 3 bl ] il 5 alall &gl ool
Fanaigl) ¥ alacall Al Sl (LA Alala b L)

e o) s Sy iyl Jle b

Cilnaby Y 5ale Ly ol A 3N Apaadll ol Jleall (g oShiay ppimalas Cppalaa dlac|

Ul g 53 8 Al g )8 s oy agiSas Ly ) (5 palal) ALY das

ol 1 Bale Gy 2 gl axinY Uy sl s dpalaill Jilos )l IS 46 Allal) LS

il g aladl) g aalail) (G531 o g aladll s j3a 10




pedl) 48 jaall -
1. Recognize the 3-space in different types of coordinates systems.
2. Do operations on vectors.
3. Identify different types of equations of lines, planes and surfaces.

4. Recognize different types of calculus operations of vector-valued functions.
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Recognize the three space in different types of coordinates systems. .1
Do operations on vectors. .2
Identify different types of equations of lines, planes and surfaces .3
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Edition, 2002, Wiley DRl IS
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be accepted beyond two days late without special
coordination affected prior to the due date. Students in
this course with disability requiring an accommodation
should contact the professor as soon as possible or
contact the head of the department.
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1. Solve problems using the Fundamental Theorem of Calculus.
2. Evaluate Limits of the functions and their continuity.

3. Find the derivative of algebraic, trigonometric, exponential, and logarithmic
functions.

4. Sketch the graph of a function using the information for the first and second
derivatives

5. Solve problems involving applications of integrals including finding volume of solids of

revolution and area between curves
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This is of a required course for the D.W.R Engineering Program. It deals with:
External forces and concept of stress, types stresses. Stresses and strains relationship,
Hook’s law. Axial loading and axial deformation. Statically indeterminate members.
Internal forces in beams, pure bending. Transverse loading and shear stresses in beams.
Beam deflection. Unsymmetrical beam sections. Transformation of stresses and strains,
principal stresses and Mohr's circle. Axially compressed members and buckling of columns.
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1. Understand the concept, types, analyze and solve problems of stresses.

2. Analyze and solve problems involving Strains, stress-strain relationships, Hook's Law,
Mechanical properties and axial deformations.

3. Determine Internal forces in beams in bending and draw shear force and bending
moment diagrams for beams with different boundary and loading conditions.

4. Recognize the concept of principal stresses and construct Mohr's circle for stresses.

5. Select and apply methods for calculation of Beam deflection.
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4. Apply math and science principles in the design and analysis process.
5. Analyze and interpret field and laboratory data to obtain design properties.

6. Design major geotechnical structures from a geotechnical perspective.
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Analyze and interpret field
and laboratory data to
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