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Chapter One
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Overview of Behelor of swigo (b )U5 0599 (5 Olasio
Science in Civil Engineering o 08
FIELD DEFENITION: S y R GRS

The field of civil engineering is one of the
oldest branches of the engineering
profession, which is involved in the design
and construction of all kinds of buildings, the
construction and management of roads,

bridges, railways, aqueducts, canals,
wharves, and warehouses to facilitate
internal  communication and  foreign

exchanges, as well as in the construction
ports, breakwaters and lighthouses that
facilitate commercial activities. Also, where
natural phenomena such as earthquakes,
floods, and landslides are the main source of
damage to human life and property, this field
works by strengthening man-made structures
in order to protect these materials and
spiritual capitals. Actions to provide
sustainable water resources, drainage of
cities, disposal of industrial and domestic
sewage and its treatment are other important
measures in civil engineering. In addition to
the above, energy production and
distribution, development of airports,
construction of chemical process plants and
nuclear power plants, and desalination of sea
water can also be counted among other
applications of this field, which due to the
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tremendous technological developments,
including tools and methods of remote
sensing, and new perspectives regarding

environmental  sustainability and the
necessity of resilience of man-made
structures against natural and artificial

factors, fundamental changes have occurred
in the design and implementation of these
artifacts.
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FIELD PURPOSE:

:4.:..3) XV

The purpose of the civil engineering field is
to train efficient and skilled forces for the
design, construction, monitoring and
maintenance of natural or artificial built
environments, in a sustainable and resilient
manner, in such a way that they meet the
needs of the society. These include roads and
railways, bridges, canals, dams, airports,
sewage  systems, transmission  lines,
structural components of buildings, etc.

Also, it is intended that the graduates of this
field at the bachelor’s level, if they so desire
and have the necessary potential, could
pursue their education at higher levels in the

desired specialty.
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NECESSITY AND IMPORTANCE
OF CIVIL ENGINEERING:

101 308 (WG A ) o g O 59 9O

The importance of civil engineering field
clearly manifests itself when considering the
construction policies needed for the progress
and prosperity of the country and the need for
huge investments for the creation and
construction of: residential, commercial and

industrial and

buildings complexes,
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highways and main and secondary roads,

secured  sustainable  water

supply
networks, and system of collection and

railways,

resources, implementing water

disposal of waste water.
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FUNCTIONS, ABILITY AND
COMPETENCE OF GRADUATES:

2y 90T il Kimnlis 3 o9Ulgi ¢ i

Civil engineering graduates will have the
following skills and abilities:

1-As a member of consulting firms,
the

calculation of conventional buildings and

participating in designing and

structures, highway construction and
structures, water facilities and utility lines,
and preparing project ducuments.

2-As a field engineer in construction

companies, participating in the execution

of construction projects, dams, bridges,

road construction, aqueducts, canals,
power plants, sewerage systems, water
supply projects and other infrastructure.

3- As a supervising field engineer, supervise
the

projects in various fields.

implementation of construction

4- Employment in research institutes and
knowledge-based companies.

5- Continuing education in graduate and
postgraduate  programs in  various

specialized civil engineering programs or

completing specialized research courses.
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PROGRAM LENGTH AND
SYSTEM:

el S 90,99 Job

The average duration of this program is 4
years. Based on the rules and regulations of

the Ministry of Science, Research and
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Technology, it is based on semester-unit
educational system. Each course unit during
each semester is equivalent to 16 hours if it
is theoretical, 32 hours if it is practical, 48
hours if it is of workshop type. The 2
internship units must be completed in 2
months.

P Sl Guls g0 5 jsel el S8 (5 p5lis
w5L 6,k Azl Jluoss 1 Jobo 55 (o yo 02s
el YY b ol asl e 81 el V2 L il
551 ¥ il ge el FA L o, 0ty alS 5 31

Sg alslole ¥ j0 b (55901,18

NUMBER OF UNITS AND TYPE
OF COURSES:

R lb»‘s E9 9ol

This program includes 140 units, including
22 units of General Courses, 20 units of
Basic Courses, 78 units from Core Courses,
9 to 13 units from Selective Courses in four
fields: water and environment, geotechnics
and transportation, structure and surveying, 0
to 4 units from Elective Courses and 7 units
from Skill-Based Courses.
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TERMS AND CONDITIONS FOR
ENTERING THE PROGRAM:

20599 4 99,9 Wulgo o bl pw

Admission to this bachelor's program in civil
engineering is only possible through the
national entrance exam and in accordance
with the rules and regulations of the Ministry
of Science, Research and Technology of

Iran.
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School of Engineering
Department of Civil and Environmental Engineering
Bachelor Curriculum

A- General courses 22 units From Table No. 1

B- Basic courses 20 units From Table No. 2

C- Core courses 78 units From Table No. 3
preferably, in one of the four fields of water and

D- Selective courses 9-13 units environment, geotechnics and transportation,
structure and surveying, from Table No. 4

E- Elective courses 0 - 4 units From Table No. 5

F- Skill-Based Courses 7 units From Table No. 6

Total 140 units

Table No.1- General Courses List
Based on the latest Resolution of the Supreme Council of the Cultural Revolution
Updated: April 2021

Subject Course Title Units Th |_F|>0rurSTotaI Notes
Islamic Thought 1 (Origin & | 5 | 35 | g | 35 | |slamic Thought 1
Theoretic | Resurrection) is prerequisite for
al . Islamic Thought 2 2 32 | 0 32 Islamic Thought 2.
Foundati | (Prophecy & Imamate) 2 Courses from
on of Human in Islam 2 32 | 0 32 these 4 have to be
Islam | Social & Political Rights in
lslam 2 3210 32 Selected
Moral Philosophy
(Educational Topics) 2 3210 32
. Islamic Ethics (Basics & 1 Course from
Iéltiri'ysc Concepts) 2 210 32 these 4 has to be
Ethics of Life (Applied 5 32 | 0 32 Selected
Ethics)
Islamic Scientific Mysticism 2 32 | 0 32
_ Islamic Revolution of Iran 2 32 |0 vy
Islamic . 1 Course from
Revolutio | Constitution of the IR Iran 2 32 |0 vy these 3 has to be
n Political Thought of Imam 9 32 |0 vy Selected
Khomeini
Islamic | Analytical History of 5 32 32
History | Beginning of Islam 1 Course from
& History of Imamate 32 | 0 32 these 3 has to be
Civilizati i ivilizati Selected
History and Civilization of 2 32 | 0 32 electe
on Islam & Iran
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Famil'iari The[natlc Interpretation of 2 32 | 0 32 1 Course from

ty with | Qur’an
: - - these 2 has to be

Islamic | Thematic Interpretation of 5 32 | 0 32 Selected
Sources | Nahj-ul-Balagha

Family & Population Knowledge 2 32 | 0 32

Per5|§n Language 3 48 | 0 48 All Uniits Are

English Language 3 48 | 0 48 Mandatory

Physical Education 1 8 |16 | 24

Teaching Sports 1 1 0 |32] 32

Total 22 units

Table No. 2 -Basic Courses List

No. | Course Name CoNuorse Units | Prerequisite (or Corequisite)
2-1 | General Mathematics 1 3 |-
2-1 | General Mathematics 2 3 | General Mathematics 1
2-3 | Differential Equations 3 Genera_l _I\/Iathemaﬂcs 2 (or
corequisite)
2-4 Englnegr_mg Statistics & 2 | General Mathematics 1
Probability
2-5 | Physics 1- Engineering 3 Genera_l Mathematlcs 1 (or
corequisite)
2-6 | Physics 1 Laboratory 1 Phy3|c§ 1 Engineering (or
corequisite)
2-7 Computer _Concept_s & . 3 1%t Semester and onward
Programming-Engineering
Differential Equations,
2-8 | Numerical Analysis 2 | Computer Concepts &
Programming-Engineering
Total 20 Units
Table No. 3- Core Courses List
No. | Course Name CoNuOrse Units | Prerequisite (or Corequisite)
L : Differential Equations, General
3-1 | Engineering Mathematics 3 Mathematics 2
3-2 | Environmental Engineering 2 3'Y Semester and onward
3-3 | Engineering Geology 2 2" Semester and onward
Engineering Geology Engineering Geology (or
3-4 1 i
Laboratory corequisite)
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Construction Materials & Engineering Geology (or
3-5 2 o
Laboratory corequisite)
Construction Materials &
3-6 | Concrete Technology 2 Laboratory, Strength of
Materials 1
Concrete Technology Concrete Technology (or
3-7 1 -
Laboratory corequisite)
3-8 Fundamentals of Terrestrial 5 Mathematics 1, Engineering
Surveying Probability and Statistics
3-9 | Building Drawing 2 1%t Semester and onward
3-10 | Statics 3 General Mathematics 1
3-11 | Dynamics 3 Statics
3-12 | Strength of Materials 1 3 Statics
3-13 | Fluid Mechanics 3 Dynamics
Engineering Geology, Strength
3-14 | Soil Mechanics 1 3 of Materials 1, Fluid
Mechanics (or corequisite)
3-15 | Soil Mechanics Laboratory 1 Soil Mechanics 1
3-16 | Hydraulics Fluid Mechanics
3-17 | Hydraulics Laboratory 1 Hydraulics (or corequisite)
L Engineering Statistics and
3-18 | Engineering Hydrology 3 Probability, Fluid Mechanics
3-19 | Structural Analysis 1 3 Strength of Materials 1
3-20 | Structural Analysis 2 3 Structu_ral Analy5|_s 1,
Numerical Analysis
3-21 | Design of Steel Structures 1 3 Structural Analysis 1
. Structural Analysis 2, Design
3-22 | Design of Steel Structures 2 3 of Steel Structures 1
. Concrete Technology,
3-23 | Design of RC Structures 1 3 Structural Analysis 1
. Structural Analysis 2, Design
3-24 | Design of RC Structures 2 3 of RC Structures 1
Foundations and Basics of - .
3-25 | Architecture and Urban 2 Bwldm_g Drawings, Structural
. Analysis 1
Planning
. . . Soil Mechanics 1, Design of
3-26 | Foundation Engineering 1 3 RC Structure 1
Fundamentals and Basics of
Buildings Construction Architecture and Urban
3-27 Methodg and Safet 2 Planning, Design of Steel
y Structures 2, Design of RC
Structures 2
: : : Fundamental of Terrestrial
3-28 | Highway Engineering 2 Surveying, Soil Mechanics 1
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Construction Material &
3-29 | Pavement Design 2 Lab(_)rato_ry, nghway_
Engineering, Foundation
Engineering 1
: Dynamics, Engineering
3-30 Elementary Dynamics of 3 Mathematics, Structural
Structures . .
Analysis 2 (or corequisite)
Earthquake Engineering Elementary Dynamics of
3-31 3
Fundamentals Structures
Water and Wastewater Hydraulics, Engineering
3-32 N 3
Engineering Hydrology
. : Buildings Construction
3-33 PrO.JECt Quantity & Cost 1 Methods and Safety (or
Estimate -
corequisite)
Total 78 Units
Table No. 4-1- Selective Courses List
Field of Water and Environmental
No. | Course Name Course Units Prerequ_|s_|te (or
No. Corequisite)
4-1-1 | Hydraulic Structures 3 Hydraulics, Soil Mechanics 1
Fundamentals of Dam Hydraulics, Engineering
4-1-2 S 2
Engineering Hydrology
4-1-3 | Water Resources Engineering 3 Engineering Mathematics,
Engineering Hydrology
Quality Management of Environmental Engineering,
4-1-4 3 N
Water Resources Engineering Hydrology
4-1-5 | Probabilistic Hydrology 3 Engineering Hydrology
4-1-6 | Hydraulic Machinery 2 Hydraulics
4-1-7 | General Chemistry 3 |-
Chemistry and Microbiology
4-1-8 | of Water and Wastewater and 3 Environmental Engineering
Laboratory
Principles of Water Treatment Environmental Engineering
4-1-9 S 3
Engineering and Laboratory
Principles of Wastewater
4-1-10 | Treatment Engineering and 3 Environmental Engineering
Laboratory
4-1-11 | Solid Waste Management 3 Environmental Engineering
Air Pollution and Control . .
4-1-12 Methods 3 Environmental Engineering
Total 34 units
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Table No. 4-2- Selective Courses List

Field of Geotechnics and Transportation
No. | Course Name Ccl)\luorse Units | Prerequisite (or Corequisite)
4-2-1 | Soil Mechanics 2 2 Soil Mechanics 1
4-2-2 | Foundation Engineering 2 3 Foundation Engineering 1,
4-2-3 Prln_(:lple_s of Geotechnical 2 Foundation Engineering 1
Engineering
4-9-4 Fundamental of Rock 3 Construction Materials &
Mechanics Laboratory, Soil Mechanics 1
Principles of Tunnel Fundamentals of Rock
4-2-5 AL 2 )
Engineering Mechanics
Principles of Embankment Foundation Engineering 1,
4-2-6 S 3 .
Dams Engineering Hydraulics
Introduction to Geo- Soil Mechanics 1,
4-2-7 . L 2 . L
Environmental Engineering Environmental Engineering
4-2-8 | Retaining Structures 2 Foundation Engineering 1
4-2-9 Geosynthetics and SP'I 3 Foundation Engineering 1
Improvement Techniques
Introduction to Numerical
4-2-10 | Methods & Software in 2 Foundation Engineering 1
Geotechnical Engineering
Highway Engineering,
. . Concrete Technology,
4-2-11 I\Hlllzgchr:?lr?grﬁer;d Construction 2 Buildings Construction
Methods and Safety (or
corequisite)
. : Engineering Statistics and
4-2-12 | Principles of Traffic 2 | Probabilities, Highway
Engineering . .
Engineering
Engineering Statistics and
4-2-13 | Transportation Engineering 2 Probabilities, Highway
Engineering
4-2-14 | Railway Engineering 2 Pavem_eqt Design (or
corequisite)
4-2-15 Al_rpo_rt Engineering 2 Pavement Design
Principles
4-2-16 | Pavement Laboratory 1 Pavement Design
Total 35 units
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Table No. 4-3- Selective Courses List

Field of Structure
No. Course Name Course No. | Units | Prerequisite (or Corequisite)
4-3-1 | Strength of Materials 2 3 Strength of Materials 1
432 | Loading 9 Structu_re_ll Analysis 2 (or
corequisite)
o Structural Analysis 2,
4-3-3 Elementary Optimization of 3 Engineering Mathematics (or
tructures o
corequisite)
4-3-4 Matrix Analysis of 3 Structural Analysis 2
Structures
4-3-5 | Elementary Finite Elements 3 Stru_ctura_l Analysis 2, .
Engineering Mathematics
4-3-6 Principles of Bridge 5 Design of Steel Structures 2,
Engineering Design of RC Structures 2
Structural Analysis 2,
4-3-7 | Masonry Buildings 2 Construction Materials &
Laboratory
Structural Analysis 2,
4-3-8 | Wood Structures 2 Construction
Material & Laboratory
4-3-9 Maintenance and Repair of 9 Design of RC Structures 2,
Structures Design of Steel Structures 2
4-3-10 | Strength of Materials Lab 1 Strength of Materials 1
. Design of Steel Structures 2,
4-3-11 YX:I(:::?E):Z%?\?\I/%%KQM 2 Building Construction
P P Methods and Safety
Design of Reinforced Concrete
Seismic Design of Concrete Structures 2, Earthquake
4-3-12 3 SN
Structures Engineering Fundamentals (or
corequisite)
N . Design of Steel Structures 2,
4-3-13 Seismic Design of Steel 3 Earthquake Engineering
Structures ..
Fundamentals (or corequisite)
Total 31 units
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Table No. 4-4- Selective Courses List

Field of Surveying

No. |Course Name Course No. | Units |Prerequisite (or Corequisite)
Principles of Remote Fundamentals of Terrestrial
4-4-1 : 3 .
Sensing Surveying
GIS Principles in Civil Fundamentals of Terrestrial
4-4-2 . 2 .
Engineering Surveying
Fundamentals of Fundamentals of Terrestrial
4-4-3 3 .
Photogrammetry Surveying
o GIS Principles in Civil
4-4-4 S(Ieioﬁ\rpcilslcégoi?ia:err]ixvater 2 Engineering, Engineering
g g Hydrology, Hydraulics
4-4-5 | GIS Laboratory 1 GIS_PrlnglpIes in C|V|I_ _
Engineering (or corequisite)
Principles of Global Fundamentals of Terrestrial
4-4-6 L 2 .
Positioning System Surveying
Adjustment Calculations and : :
4-4-7 Statistical Tests 3 Numerical Analysis
4-4-8 Geodetic Surveying and 3 Adjustment Calculations and
Control Networks Analysis Statistical Tests
Microgeodesy and Industrial Geodetic Surveying and Control
4-4-9 . 2 :
Surveying Networks Analysis
4-4-10 | Advanced Route Surveying 2 Highway Engineering
Total 23 units
- . *
Table 5- Elective Courses List
No. Course Name Course No. | Units | Prerequisite (or Corequisite)
5-1 | Engineering Ethics 2 | 6" Semester and onward
] L Engineering Statistics and
5-2 Systems Engineering 2 Probability
. . Foundations and Basics of
5-3 Architectural Design 2 Architecture and Urban Planning
Principles of Construction Project Quantity and Cost
5-4 2 h L
Management Estimate, Engineering Economy
Mechanical and Electrical Building Drawing, Fluid
5-5 o 2 4
Utilities Mechanics
5-6 Engineering Economics 2 7" Semester and onward
5.7 Fundamentals of Electrical 5 Differential Equations, Physics
Engineering 1- Engineering
5.8 Iranian National Building 9 7t Semester and onward
Codes
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5.9 Project Quantity and Cost 1 Project Quantity and Cost
Estimation Project Estimate (or corequisite)
5-10 | Research Project 1™ 1 Last Semester
5-11 | Research Project 2" 2 Last Semester
5-12 | Research Project 3" 3 Last Semester
Total 23 units

*: At most 4 units of Elective Courses can be taken from table number 5, from the list of Selective Courses in
four fields listed in tables number 4, or courses from other university departments (with the approval of the
department council).

**: One of these three items of Table No. 5 can be taken after department council approval and presenting the
project proposal to the council.

Table 6- Skill-Based Courses List

Course

No. Course Name No Units | Prerequisite (or Corequisite)
6-1 Terrestrial Field Surveying 1 Fundamentals of Terr_egtrlal
Surveying (or corequisite)

Water and Wastewater Water and Wastewater

6-2 S : 1 o .
Engineering Project Engineering (or corequisite)

6-3 Reinforced Concrete 1 Design of Reinforced Concrete
Structures Project Structures 2

6-4 Steel Structures Project 1 Design of Steel Structures 2

Highway Engineering, Project
1 Quantity & Cost Estimation (or
corequisite)

Highway Engineering
Project

Passing at least 100 units
including one of the two

6-1 Internship 2 courses of Design of Reinforced
Concrete Structures 1 or Design
of Steel Structures 1

Total 7 Units
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Chapter Three el
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To obtain the latest version of the 090 Jed s 3T 4 obws lp
table of general courses titled . e L

General Courses’ List and 09953 w9 dovx glye b oges
Syllabuses, refer to the portal of the Ooisal Gy by gis Jb, a4 coges

Higher Education Planning Office at

: 30,5 dxxl e | le
the following address 33,5 aszlye py ool 4 J

http://www.msrt.ir/fa/qrid/283
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General Mathematics 1 ) ogos bl
Course No. o9 oyl
No. of Units 3 i aslg Slaxs
Course Category | Basic wb o0 09,5
Course Type Theoretical &b 0 EP
Prerequisite None 3,las Sl
Corequisite e

(caelio FA) 1w > Jodd puw

bjcljcwmmﬁs\u.\b -

QTQl)psjc\j%cﬁﬁ,bgliw -y

s (S g sin glas S| — Y

IS 5 Jroil o> Dl gl (sbLaS (il 5 ISl iy 5 | - F

ubﬁ&utxﬁ))d‘)ib‘.)j‘)g _A

GSee b oy pls | -

b oS @ & o 5 5 4 g JI S5 it L g5 dile (6,8 JI S5 6la gy | -

dgdoesl glag | — A

Course Syllabus:(48 Hours)

1 - | Introduction to analytic geometry, functions, and limits

2 - | Topics on limits, continuity, and derivatives

3 - | Applications of differentiation

4 - | Integrations

5 - | Applications of integrations

6 - | Transcendental functions

7 - | Techniques of integration

8 - | Further applications of integration, change of variable, integration by parts

9 - | infinite series

References:
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Leithold, L., 1990, "The Calculus, with Analytic Geometry", 6" Edition, Harper and Row,

1. Publishers

2 Silverman, R. A., 2014, "Modern Calculus and Analytic Geometry”, The Macmillan
" | Company

3 Stewart, J., Clegg, D. and Watson, S., 2021, “Calculus: Early Transcendentals”, 9" Edition,
" | Boston, MA, Cengage

4 Thomas, G. B. J. and Finney, R. L., 1996, "Calculus and Analytic Geometry", 9™ Edition,
" | Addison-Wesley Publishing Company

5. | Strang, G., 2017, “Calculus”, 3" Edition, Wellesley-Cambridge Press

6. | Field, M. J., 2013, “Differential Calculus and Its Applications”, Dover Publication Inc.

7. | Avez, A., 2020, “Differential Calculus”, Dover Publications Inc.
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General Mathematics 2 Viogos bl
Course No. o9 0 lels
No. of Units 3 ¥ w>lg slasi
Course Category | Basic ab o0 0955
Course Type Theoretical &S s 990 &9
Prerequisite General Mathematics | ) (ogee Lol )
Corequisite Slon

(Celw FA) 1w y0 bad pw

9 M Olades (6 2l)L OYslas | =)

L;A:gm)):dl..éé)s\.a)bﬁ -Y

B1F Gl il 5 (b e dblie SVsles | - ¥

Lad 5o oS o 5 6T Rt s ool | - F

T i 5 IS Grie o it A w5 | - O

Giikéju‘”"uJjLMP@TJﬁjgﬁﬁL?M)ﬁ\?;:&hd\jiﬁ\ Y

Ll e IS0 5 G Slinie 3,087 0L Gl S il csyl5p sls Olse | —

Course Syllabus:(48 Hours)

1 - | Parametric equations and polar coordinates

2 - | Vectors in 2- and 3- dimensional geometrical space

3 - | Conic sections and parameterized curves

4 - | Vector-valued functions, their derivatives, and motion in space

5 - | Multivariable functions and partial derivatives

6- Multiple integrals, double and triple integrals and their applications in geometrical and
physical problems

7. \_/ect_or fields, directional derivatives, gradients, applications of partial derivatives, and
line integrals

References:
Leithold, L., 1990, "The Calculus, with Analytic Geometry"”, 6" Edition, Harper and Row,

1. Publishers
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2 Silverman, R. A., 2014, "Modern Calculus and Analytic Geometry", The Macmillan
" | Company
3 Stewart, J., Clegg, D. and Watson, S., 2021, “Calculus: Early Transcendentals”, 9"
" | Edition, Boston, MA, Cengage
4 Thomas, G. B. J. and Finney, R. L., 1996, "Calculus and Analytic Geometry", 9" Edition,
" | Addison-Wesley Publishing Company
5. | Strang, G., 2017, “Calculus”, 3" Edition, Wellesley-Cambridge Press
6. | Field, M. J., 2013, “Differential Calculus and Its Applications”, Dover Publication Inc.
7. | Avez, A., 2020, “Differential Calculus”, Dover Publications Inc.
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Differential Equations Jad! y30 Yo lao
Course No. o 0 lo
No. of Units 3 Y a>lg Slaxy
Course Category | Basic b QS 09,5
Course Type Theoretical & ks 990 €9
Prerequisite General Mathematics 2 Y oses ol sy
Corequisite General Mathematics 2 Y oses ol e

(Celw FA) 1w y0 bad pw

T o 51 ssate 5 il o> Y slan (s ool canidie |

3 Seal (Ko (Il 45 0 o ol s SVslee | — ¥

b el ks B 5 el ol o 5 0Tal ol o b Km0 45 o o ol s SVslae | — ¥
m?%p.i@\}:9,\;\}56ué\wkcu6ﬂ¢§sgw\,@>av;w& _¥

SO 5 6058 93 33 45 o ol o> SVolne 5 )87 | -
(.,UJj!gfda;w\,ai;;,mwo&u&ﬂsm@ iy

il a5 SV¥slre Jom 55 0T 5,587 5 WY fds | - Y

Course Syllabus: (48 Hours)
Introduction, classification of differential equations, solution of differential equations,

1 -

9. Analytical solution of the first-order differential equations: homogeneous versus
nonhomogeneous

3. Analytical solution of the second-order differential equations with constant coefficients,
method of undetermined coefficients, variation of parameters.

4- Series solution of the second-order differential equations, Legendre polynomials, Bessel

and Gamma functions.

5 - | Application of the second-order differential equations in physics and mechanics
Introduction to analytical solution of system of first and second-order differential
equations.

7 - | Laplace transform and its application in analytical solution of differential equations.

References:
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Boyce, W. E. and Di Prima, R. C., 2012, "Elementary Differential Equations and
Boundary Value Problems”, 10" Edition, John Wiley and Sons, Inc.

Boyce, W. E. and Di Prima, R. C., 2012, "Elementary Differential Equations"”, 10"
Edition, John Wiley and Sons, Inc.

Brannan, J. R. and Boyce, W. E., 2010, "Differential Equations: An Introduction to
3. | Modern

Methods and Applications", 2" Edition, John Wiley and Sons, Inc.

Kreyszig, E., Kreyszig, H. and Norminton, E. J., 2011, “Advanced Engineering
Mathematics”, 10" Edition, John Wiley and Sons, Inc.

Wylie, C. R. and Barrett, L. C., 1995, "Advanced Engineering Mathematics”, 6"
Edition, McGraw-Hill Book Co..

Barbu, V., 2016, “Differential Equations”, Springer International Publishing

Said-Houari, B., 2016, “Differential Equations: Methods and Applications”, Springer
International Publishing

Turyn, L., 2014, “Advanced Engineering Mathematics”, CRC Press, Taylor & Francis
Group

N ook
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Engmegr_mg Statistics & tign i g ko
Probability

Course No. o0 0l
No. of Units 2 Y o> g oluwi
Course Category Basic b Q0 09,5
Course Type Theoretical &k 990 &9
Prerequisite General Mathematics 1 V oges Olusl, 1)
Corequisite oo

(Celw YY) 1 )0 Juad pw

obly 5 b

ol bl s 5 (Bolas slajusie | - ¥

59 Jloy @95 o 398 pwlyy sl oz g0 Olasje ygmmen Slaje miblg 9 Sl

ool slael adgr g Bolal (6,5 dgel | — O

S5 sl 5l 55 Wiga | — F

lel slo il oy51 | = ¥

OS5 omlly Jalo g 5o (Dled b gesl L gal ¢ ool y el (il Jols
o ools py las a3l o y2el)ly yut (slo oy, (903 (Ko
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Course Syllabus:(32 Hours)

1- Introduction to descriptive statistics, set theory, samples and tabular presentation of data
along with mean, mode, median, and variance

2 - | probability: transforming and combining probabilities and related theorems

3 - | Random variables and their distribution

4- Mean and variance of different distributions such as, Poisson’s binomial distribution,
geometric distribution, normal distribution, multivariate random distribution

5 - | Random sampling and random numbers generation
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6 - | Sampling small population
7 - | Estimating statistical parameters
g- Confidence interval, mathematical expectation, t test, hypothesis testing, variance
analysis, regression, correlation, nonparametric statistics, linear regression
9 - | Nonparametric statistics
References:
Salls oy laasl qepaze Ol> " owdigo oVl 5 ,LIMAYATC Ly () Cos
1. | Nemat Elahi, N., 2015, "Engineering Statistics and Probabilities”, 18" Edition, Dalfak
Publications (In Persian)
Benjamin, J. R. and Cornell, C. A., 1970, "Probability, Statistics and Decisions for Civil
Engineers"”, Math. Geol.
3. | Triola, M. F. and Lossi, L., 2018, “Elementary Statistics”, 13" Edition, Addison Wesley
Tung, Y. K., Yen, B. C. and Melching, C. S., 2006, "Hydrosystems Engineering
4. | Reliability
Assessment and Risk Analysis”, Math. Geol.
Ang, A. H. and Tang, W. H., 2007, “Probability Concepts in Engineering: Emphasis on
5. | Applications in Civil & Environmental Engineering”, 2" Edition, John Wiley & Sons,
Inc.
Sy, i Hliw] Ol Ll Y Ol " loddo Jlazl 5 L]t AYAE gz o bogu
6. | Behbodian, J., 2015, "Preliminary Statistics and Probability”, 42" Edition, Astan Quds
Razavi Publishing House (In Persian)
9 ‘nLu oKiils u_:‘)l..u.u‘ AR ul> "'dfﬁo/)éﬁ&[e,.ﬁjju AR “z ‘ul-’%*éﬁ
7. | Behbodian, J., 2020, “Nonparametric Methods", 10" Edition, Payam Noor University
Press (In Persian)
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Physics 1-Engineering g —1 S 3d
Course No. oo oyl
No. of Units 3 Y| oslgolass
Course Category Basic b | o 0s
Course Type Theoretical G| e &Y
Prerequisite General Mathematics 1 ) soges Slosls, iy
Corequisite General Mathematics 1 ) soges Slusl, lowon

(Celw FA) 1w y0 bad pw

Lg)bﬁﬁ_?gba)bﬁ ‘L:bw_ofsl,..f o)'L\.S‘ ‘6“"9 GLQWL@LMT 1doddo |
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(B Jaily (550« Bl S5 SV il (6550 stz (65,50 OB cdnnte 165l g I

oly

bgiye il g ptnid celiy 9l o | -0

Lod (6565 05« Sanlidg0 3 yio 5l «Sealizogn s Jgl o8 g Lo)S cos | =5

Py oy sl

2955 50 e 5SSl d i Seelunge 5 ped 5l 9 (29,8l | —A

Course Syllabus: (48 Hours)

1 - | Introduction: systems of units, measurement of quantities, vectors and vector algebra

2 - | Equilibrium, equilibrium conditions under forces and moments, governing equations

3 - | Motion in 1 and 2 dimensions, velocity and acceleration, types of motion,

Work and energy: introduction, Kinetic energy, elastic potential energy, internal work,
internal potential energy, power

5 - | Impact, principle of conservation law, radiation and related laws

Temperature, heat and first law of thermodynamics, zeroth law of thermodynamics,
temperature measurement

7. Gases kinetics theories: ideal gases, translational kinetics energy, mean free path,
degree of freedom and molar specific heat

8 - | Entropy and second law of thermodynamics: one way process, change in entropy,
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References:

1. | Walker, J., Holliday, D. and Resnick, R., 2014, "Fundamentals of Physics", 10" Edition,
John Wiley and Sons, Inc.

2. | Young, H. D., and Freeman, R. A., 2017, "University Physics with Modern Physics", 14"
Edition, Pearson Education

3. | Kleppner, D. and Kolenkow, R., 2013, "An Introduction to Mechanics", 2" Edition,
Cambridge University Press
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Physics 1 Laboratory ) S 3 olKiislo 3T
Course No. oot

e
No. of Units 1 \ | sy olasy
Course Category Basic b | oy 09yS
Course Type Practical Ses | 0 S
Prerequisite Physics 1- Engineering e =) S s Slasiay
Corequisite Physics 1- Engineering (i =) SO 8 o

(Caslio ¥Y) 1wy Joad o

axmbo ;0 &y g, slp Jols by owyp | - )

Sl le 9 Slowls> ST Py Lg).:f o)'L\S‘ -Y

ool gl jo Slwg &S > (yuilgd oy | =Y

Shaol o5 5losS bl 5,5 031l 5 s I o G35 65 ol | —F

Sl s ol sl S s | -0

& w9t ol sl S 605 ojlul | -F

Sl Jsb blasl gy pewsd | —A

JisS 505 Clis g o s Lod sy | -9

Olaels @l colon co o s | =V

Course Syllabus: (32 Hours)

1 - | Investigation of Equilibrium Condition of Planar Forces

2 - | Measuring Mass Density of Solids and Fluids

3- Investigation of Harmonic Motion of Simple Pendulum

4 - Measuring Water Equivalent Calorimeter and Solid Specific Heat Capacity
5- Determination of Latent Heat of Water Evaporation

6 - Measuring the Latent Heat of Melting Ice

7 - Determination of Volumetric Expansion Coefficient of Fluids

8 - Determination of Coefficient of Linear Expansion of Solids
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9- Investigating Thermometers and Manufacturing Thermocouple
10 - | Determination of Thermal Conductivity Coefficient of Solids
References:
1. Tadayoun, M. (Translator), 1985, "Observation Errors and Its Calculation™, Topping, J.,
Academic Publishing Center (In Persian)
2 Bl
Shahzamanian, M. A. and Feiz, M. H. (Translators), 1991, "Practical Physics", Squizer,
J. L., Academic Publishing Center (In Persian)
Topping, J., 1972, "Errors of Observation and Their Treatment", 4" Edition, Chapman
and Hall
Squires, G. L., 2001, "Practical Physics", 4" Edition, Cambridge University Press
5 Kleppner, D. and Kolenkow, R., 2013, "An Introduction to Mechanics", 2" Edition,
" | Cambridge University Press
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Computer Concepts & Programming- | — yigmels s giack y g ibo
Engineering kg
Course No. oo o le
No. of Units 3 Y RCPRIRES
Course Category Basic b )0 09,5
Course Type Theoretical &S s WV EY
Prerequisite 1%t Semester and Onward an 5 Jol Jlwes Sl
Corequisite BNV

(celo FA) 1 ()0 Jad pu
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Course Syllabus: (48 Hours)

1- Computer elementary concepts and introduction to computer environment and main
components (hardware and software)

2 - | Introduction to applications of computer programming in civil engineering

3 - | Data representation (numbers and characters)

4 - | Introduction to machine language
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5-

Algorithm, sub-algorithm, and flowchart

Introduction to a computer programming language

e constants, variables, arithmetic and logical operators, and different types of
instructions
different types of loops, conditional statements, vectors, and matrices
sub-programs
input and output instructions
e Dasic algorithms (search and sort)

7 -

Practical programming examples suitable for numerical analysis course

References:

Cormen, T. H., Leiserson, C. E., Rivest, R. L., and Stein, C., 2022, “Introduction to
Algorithms”, 4" Edition, The MIT Press

Glassborow, F. and Allen, R., I. A., 2003, "A Beginner’s Introduction to Computer
Programming”, John Wiley & Sons, Inc.

Gonzalez, A. J., 2020, “Computer Programming in C for Beginners”, Springer

e N

Kernighan, B. W. and Ritchie, D. M., 1988, "The C Programming language”, 2" Edition,
Prentice Hall

Magrab, E. B., Azarm, S., Balachandran, B., Duncan, J. H., Herold, K. E., and Walsh, G.
C., 2011, “An Engineers Guide to MATLAB: With Applications from Mechanical,
Aerospace, Electrical, Civil, and Biological Systems Engineering”. 3™ Edition, Prentice
Hall

)")Mﬁ’ W Olimj‘b \:")LA‘M-"M;‘ GW w‘ﬁ's s‘lw-uepojs))_lwwdﬁ)g" s\\ﬂ)\? [ GL;QL}—‘ Co
Hematabadi, M., 2007, "Computer Applications in Engineering”, 6" Edition, Shiraz
University of Technology Press (In Persian)
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Numerical Analysis SO Julxi
Course No. o0 0yl
No. of Units 2 Y| oolgolos
Course Category Basic Wb | o009
Course Type Theoretical & 990 €

Differential Equations, Computer RS =82 I

Prerequisite Consepts & Programming- sy aaby g Sl

Engineering rigs i gaalS

Corequisite e

(Cel YY) 1 )0 Juad pw
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Course Syllabus: (32 Hours)

1 - | Analysis of errors, types, . . .

2 - | Numerical solution of nonlinear algebraic and transcendental equations

3 - | Numerical solution of simultaneous linear algebraic equations

4 - | Matrix algebra, eigenvalues and eigenvectors and their approximation

5 - | Numerical solution of nonlinear systems of equations

6 - | Interpolation, extrapolation and polynomial approximation

7 - | Linear and nonlinear regression analysis

8 - | Numerical differentiation and integration
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Numerical solution of first and second order ordinary differential equations (ODES);

9- ® |Initial-value problems;
e Boundary-value problems

References:

1 Burden, R. L. and Faires, J. D., 2016, "Numerical Analysis", 10" Edition, PWS-KENT
" | Publishing Co.

2 Chapra, S. C., 2018, "Applied Numerical Methods with MATLAB for Engineers and
* | Scientists”, 4" Edition, McGraw—Hill Book Co.

3 Chapra, S. C. and Canale, R. P., 2015, "Numerical Methods for Engineers", 7" Edition,
" | McGraw—Hill Book Co.

4 Constantinides, A., 1987, "Applied Numerical Methods with Personal Computers",
" | McGraw—Hill Book Co.

5 Abramowitz, M. and Stegun, I. A., 1972, "Handbook of Mathematical Functions", Dover
" | Publishing, Inc.

6 Conte, S. D. and Boor, C. D., 1980, "Elementary Numerical Analysis: An Algorithmic
" | Approach”, 3" Edition, McGraw—Hill Book Co.

7 James, M. L., Smith, G. M. and Wolford, J. C., 1993, "Applied Numerical Methods for Digital
" | Computation”, Harper and Row Publishers.

8 Taylor, J. R., 1997, "An Introduction to Error Analysis: The Study of Uncertainties in
" | Physical Measurements”, University Science Books.
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(Core Courses)
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Engineering Mathematics g ©lwol
Course No. 33 6 kans
No. of Units 3 V] aslgolass
Course Category Core aads | (69,5
Course Type Theoretical Sk W0 EY
Prerequisite General Mathematics 2, b st S R
Differential Equations Lewslans Yoles
Corequisite e

(Celo FA) 1w y0 Jad pu
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Course Syllabus: (48 Hours)

1 - | Review of ordinary differential equations (ODES)

2 - | Power series solutions of ordinary differential equations

3 - | Sturm-Liouville problems and orthogonal functions (Legendre's and Bessel's functions)
4 - | Introduction to Fourier Series and Fourier Integral (Fourier transforms)

5 - | Introduction to Partial Differential Equations (PDE)

6 - | Application of Laplace transform in solution of differential equations

7 - | Introduction to complex analysis and algebra

References:
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Duffy, D. J., 2011, “Advanced Engineering Mathematics with MATLAB”, 3 Edition, CRC
Press, Taylor & Francis Group

Kreyszig, E., Kreyszig, H., and Norminton, E. J., 2011, “Advanced Engineering
Mathematics”, 10" Edition, John Wiley and Sons, Inc.

3. | O'Neil, P. V., 2017, “Advanced Engineering Mathematics”, 8" Edition, Cengage Learning

A Stroud, K. E. and Booth, D. J., 2011, “Advanced Engineering Mathematics”, 5" Edition,
" | Industrial Press

5. | Turyn, L., 2014, “Advanced Engineering Mathematics”, CRC Press, Taylor & Francis Group

6 Wylie, C. R. and Barrett, L. C., 1995, “Advanced Engineering Mathematics”, 6" Edition,
" | McGraw-Hill Book Co.

7 Zill, D. J. and Cullen, M. R., 2006, “Advanced Engineering Mathematics”, 3" Edition, Jones

and Bartlett Publishers, New York

Churchill, R. V., Brown, J. W. and Verhey, R. F., 1974, “Complex Variables and
Applications”, 3" Edition, McGraw Hill

Brian, V., 2020, “Applied Engineering Mathematics”, Taylor and Francis
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Environmental Engineering S ) TR gwikigo
Course No. 29 0l
No. of Units 2 Y| aslgslass
Course Category Core (saasS | S 09,5
Course Type Theoretical S| ey
Prerequisite 3" Semester and Onward A g pgw Jluwous Sl
Corequisite B
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Course Syllabus: (32 Hours)

1-

Environmental engineering and its applications
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2 - | Environmental challenges at four levels; local, national, regional and global
3 - |Cause and effect of environmental challenges

4 - | Global warming and climate change

5 - | Solutions to environmental challenges

6 - | Sustainable development and its principles

7 - | Renewable and modern energies

8- | Ecology and bio-diversity

9- | Water crisis in the world and Iran

10- | Water resources and its pollution

11- | Physical, chemical and biological characteristics of water and wastewater

12- | Water and wastewater treatments

13- | Integrated solid and hazardous waste management

14- | Air pollution and its control

15- | Noise control

16- | Strategic environmental assessment and environmental impact assessment

References:

1 Peavy, H. S., Row, D. R., and Tchobanoglous, G., 1987, "Environmental Engineering"”,
* | 7" Edition, McGraw-Hill Book Co.

Blewitt, J., 2008, "Understanding Sustainable Development™, Routledge Publisher

Marriott, B. B., 1997, "Environmental Impact Assessment: A Practical Guide", McGraw—
Hill Book Co

Mines, R. and Lackey, L., 2009, “Introduction to Environmental Engineering”, Pearson

Davis, M. L. and Cornwell, D. A., 2022, “ISE Introduction to Environmental
Engineering”, 6™ Edition, McGraw-Hill Book Co.
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Engineering Geology ewhago wlidh w0 3
Course No. o9 oyl
No. of Units 2 Y| aslgolass
Course Category Core eaass | (w095
Course Type Theoretical S| eSS
Prerequisite 2" Semester and Onward a9 pge Jlaows oy
Corequisite e
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Course Syllabus: (32 Hours)

1 - | Role of geology in civil engineering projects

2 - | Earth formation and its structure

3 - | Geological processes
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4 - | Minerals and rocks
5 - | Structural geology
6 - | Earthquakes
7 - | Weathering
8 - | Wind damage and protection methods against sand motion
9 - | Alluvial formation and wave effects on beaches
10- | Effect of geological parameters on slope stability (land slides)
11- | Introduction to site investigation methods
References:
oy olfils @l el (emo3lgs ol " tige (ol owlid o) AYAY iz )b lons
1. | Memarian, H., 2013, "Geology for Engineers", 12" Edition, Tehran University Press (In
Persian)
Price, D. G., 2009, “Engineering Geology Principles and Practice”, (Edited and Compiled
by M. H. de Freitas), Springer-Verlag, Berlin
Bell, F. G., 2007, “Engineering Geology”, 2" Edition, Butterworth-Heinemann
A Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., 2016, “Developments in
" | Engineering Geology”, Geological Society of London
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Engineering Geology Laboratory ewhgo wlid oo j Ol ko 3T
Course No. o0 0yl
No. of Units 1 V| aslg olass
Course Category Core eaads | )y 69,5
Course Type Practical es | e g
Prerequisite Engineering Geology (i (ol () sl
Corequisite Engineering Geology (i (ol () lcon
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Course Syllabus: (32 Hours)

1 - | Mineral and rock identification

2 - | Use of GIS in engineering geology

3 - | Introduction to topographical and geological maps

4 - | Aerial photos and stereoscopes

5 - | Remote sensing and satellite image in engineering geology

6 - | Using topographical maps for obtaining geological sections

7 - | One-day field visit

8 - | Introduction to geophysical methods
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References:

Johnson, R. B. and DeGraff, J. V., 1994, "Engineering Geology: A Lab Manual", 1** Edition,
L. | Macmillan Publishing Company

Price, D. G., 2009, “Engineering Geology Principles and Practice”, Edited and Compiled by
2. | M. H. de Freitas, Springer-Verlag, Berlin

Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., 2016, “Developments in
3. Engineering Geology”, Geological Society of London

59|261Page



2

S ) .Ew 9 QLQ.OLMJ co‘) (e u~.‘>o ,/1{54-/,,
Department of Civil and Environmental Engineering

Construction Materials & Laboratory olivlo 3T g Sloislw glan
Course No. w0 0l
No. of Units 2(1.5+0.5) CIO+VO)Y | aslgolaxs
Course Category Core eaads | w0 69,5
Course Type Theoretical & Practical s 5 s ka8 990 €Y
Prerequisite Engineering Geology i (ol e shation
Corequisite Engineering Geology i (el e lcon

(CA.CL»» f’) :u»,o J»aﬁ).w
(celuw YF) 15 i - I

Lo g ciby o Sleslo mllas (ib g Cool aasie | — )

S (S g lgy o 59,95 «anglie Linl 8l ¢ ool o po ¢ Sl ol ¢ sl s 3ls pllas | - ¥
Gl wlas 5,15 painaddl 5 (55, o e ST (e SV (az el Slls ples ulu
Oleisle Lo > (568

2 @l 5 shaome Cgllasl SIS Saglie 5 (Sid els> (s o ) 9 g b iosr | - Y

el glos )5 Seglie g (olosd 5 (So3d Lolos s sla by, w8 | - F

alisee slas )5 eglin g oloowd 5 (Sod Loy Wgs slo by, :Sal | = 8

aliee slas )l (s aiils ¢ oly3 1S5 | -

o ] 0,05 5 Sloww Sal awle «Sal aiads b i slo O Lolgs 5 adgitle oMo | =

slal >l ‘).?-T sl u“‘l'“)T walize olg> c):?T Elgil 9 o adds gl g pl> Slge (Sl g ).>T -A
2l b il

Sl g 2leond 9 (o ole wdgi ipleaw | -4

@lizes slas p)l5 calizes plss do K Sloliss (S glail : S | =V

Oy 8‘93‘ colitle Cao oo plS ‘uJS Pl wdg sl gy e | =YY

Syl wdlaw] g 8 glo Ligles] wilises olys s slo by, sedlis] 5 43 | VY

uab:} ‘Lgo).g)lf CJL@.@ cQLo;’.&Lu I ‘5..’#) ) ‘5'{\))9- 6L® d.’Lc e d.’l.c -\v¥

lo (1 028 5 ooy glgil o jordy plsd 5 ()2 o SlSe o5 arly (5351550 izl sl oy | -VF
oleitle o Wz o )5 lisle Cars o

60|261Page



2

S ) .Ew 9 QLQOL» col) (e u~.‘>o //.“-;w;,

Department of Civil and Environmental Engineering

QLA.A}L»A) [T SOV )Q Lﬁbﬁ)ls IT- S " W &‘9}‘ 5;0.1.4..7140. e L)Ob} ‘AA'.Iy LSLQ wﬂ) H=-OWeeW) - W _‘A

(sl V¥) ‘51-0-9 -<

Course Syllabus: (40 Hours)
A - Theoretical: (24 Hours)

1 - | Introduction: significance and role of construction materials in construction
Metallic materials, mechanical properties, elastic constant, strain hardening, corrosion,
2 - | failure, fatigue and other properties of ferous material, cast iron, steel, copper alloyes, lead,
zinc, and aluminium, application of metalic materials in building industry
3 - | Wood: production source ans techniques
4 - | Gypsum: production methods, physical, chemical and strength properties, its applications
5 - | Lime: production methods, physical, chemical and strength properties, its applications
6 - | Soil: properties, classification, different applications
7. Mortars: production and properties of different mortars such as lime and clay, lime, cement
and sand, its applications
g- Brick and ceramic: raw materials and production, classification and brick types, different
properties, tests on brick, brickwork pattern and joinery
9 - | cement: production, physical, chemical and mechanical properties
10- | Stone: types of stone, stone recognition, different properties and usage
11- | Concrete: production techniques, properties, use in building industry, types
12- | Bitumin and asphalt: production techniques, properties, test on bitumin and asphalt, usage
13- | Insulators: thermal and moisture insolation in buildings, insolator materials, usage
14- Polymers:_structure_, polym_er t_echnology, mecha_nicgl, therma_l a_md durability properties,
types and it's usage in building industry, new applications in buildings
15- | Glass: production techniques, properties, types, it's usage in building industry
16- | Introducing Volume 5 of INBC
B — Practical: (16 Hours)
1- Tests on construction materials: determining properties of materials such as brick, gypsum,
lime, rock, steel
References:
1 Domone, P. L. J., and Soutsos, M., (eds), 2018, “Construction Materials: Their Nature and
* | Behaviour”, 5" Edition., Boca Raton, FL, CRC Press, 820 pp.
2. | Grosse, C. U., 2007, “Advances in Construction Materials”, Springer, Berlin. 784 pp.
3 Levy, S. M., 2010, “Construction Databook: Construction Materials and Equipment”, 2"
" | Edition., McGraw-Hill Book Co., New York. 680 pp.
4 Shi, C. and Mo, Y. L., 2008, “High-Performance Construction Materials Science and
" | Applications”, Hackensack, NJ: World Scientific, Singapore. 431 pp.
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Smith, R. C. and Andres, C. K., 1988, “Materials of Construction”, 4™ Edition., McGraw—
Hill Book Co., New York. 401 pp.

Kumar, M. A., 2018. “Building Materials and Construction”, 1% Edition, S Chand and Co.
LTD.
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Kebari, S., 2016, "Construction Materials Cognition", 33 Edition, Danesh and Fan
Publications (In Persian)
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Hamze Gudary, A. A., 2013, "Cognition of Construction Materials", 2" Edition, Eghtesad
Farda Publications (In Persian)

sbe Dl e ol s
Iran National Building Code (INBC), Vol. 5, 2017, "Construction Materials and Products",

5™ Edition, Ministry of Roads and Urban Development, Office of National Regulations (In
Persian)
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Course Syllabus: (32 Hours)

1- Introduction: definition of concrete, its importance and its difference from other materials
especially steel

2. Cement and its different types, production methods, physical, chemical and mechanical
properties, cement tests, properties and usage of different cement types

Aggregate: general classification, physical and mechanical properties such as density, water
3 - | absorption, porosity, shape and texture, gradation and strength, impurities in the aggregate
and its effects

Water: properties of suitable water for producing and curing concrete, effect of water quality
and guantity on concrete properties

Additives: properties and applications, setting accelerators, retarders, water reducer
(plasticizer and superplasticizer)), air entrainment

6- Properties of fresh concrete: workability, test for determining workability, factors affecting
workability, bleeding, segregation

7 - | Concrete work, production methods, transporting, placing, and compacting concrete

8- | Concrete mix design: mix design by field and laboratory techniques

Curing: different curing techniques and its role in concrete properties, hot and cold weather
S- concreting

Properties of hardened concrete: testing of hardened concrete, compressive, tensile and
10- | flexural strength of concrete, concrete and reinforcement bond, elastic modulus of concrete,
concrete shrinkage, creep and role of various factors affecting these properties

11- Concrete failure and durability: physical and chemical damage of concrete, methods of
prevention and ways to increase durability of concrete

12- Concrete types and their applications, lightweight concrete, heavy concrete, precast
concrete, high strength concrete, polymeric concrete, fiber concrete, ferocement concrete

References:

1 Neville, A. M. and Brooks, J. J., 2010, “Concrete Technology”, Trans-Atlantic Publications;
" | 2nd Revised edition

2 Troxell, G. E., Davis, H. E., and Kelly, J. W., 1968, “Composition and Properties of
* | Concrete”, McGraw Hill Book Co. Lt’d

3 Gambhir, M. L., 2004, “Concrete Technology”, Tata McGraw Hill Publishing Company
" L'd

A ACI Committee 211, 2022, "Selecting Proportions for Normal-Density and High-Density
" | Concrete-Guide”, ACI 211.1-22, American Concrete Institute, Detroit
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5. Azizian, M. R., 2011, "Cement Production Technology" 3 Edition, Padideh Kitab
Publications (In Persian)
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Course Syllabus: (32 Hours)

1- Cement testing: specific gravity, setting time, cement fineness, normal mortar and testing
for compressive, tensile and flexural strength
Testing of aggregates: determination of specific mass, density, water absorption and
2 - .
gradation
3 Mix design and production of concrete: concrete mix design based on constituent
" | materials, production, placing, compaction and curing
4 - | Testing of fresh concrete: determination of workability and entrained air
5 Testing of hardened concrete: determination of bulk density, compressive, indirect
" | tensile and flexural strength
6 Non-destructive testing: schmidt hammer tests, dynamic elastic modulus, water
" | absorption
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References:
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Course Syllabus: (32 Hours)

1 - | Basic concepts of surveying

2 - | Theory of errors in observations

3 - | Direct distance measurements

4 - | Leveling, theory, methods and equipment
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5- | Angle measurement
6 - | Indirect distance measurements
7 - | Network (traversing, trilateration, ...)
8 - | Detail surveying
9 - | Topographic mapping
10 - | Introduction to satellite positioning system (GPS)
11 - | Resection, intersection and triangulation
12 - | Introduction to surveying softwares
References:
oleiol s olfisls @l el M wdige o)l 4ii " VYA cp wlgs il
1. Deyanat Khah, M., 2010, "Engineering Surveying", Isfahan University of Technology
Press (In Persian)
2 Bri_nker, R. C_. and Minr)ick, R., 1995, "Surveying Handbook", Springer
' Science+Business Media Dordrecht. 961 pp
3. Kavanagh, B., 2013, "Surveying with Construction Applications”, Prentice Hall
4., Schofield, W. and Breach, M., 2007, “Engineering Surveying”, Elsevier
5. Chandra, A. M., 2005, "Surveying"”, New Age
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Course Syllabus: (48 Hours)
A - Theoretical: (16 Hours)

1 - | Acquaintance with the principles of technical drawing and visual display of parts

2 - | Map reading without using map tools, then using them

3 - | Types of perspectives (isometric-cavalier-two point)

4 - | Recognizing contractual signs in building plans, electrical plans and mechanical plans

5 - | Scale and measurement

Common constructional drawings: site plan, floor plans, foundation plan, frame plan, views,
sections

B - Practical: (32 Hours)

1- Prepairing a complete project drawing album using a common software such as Auto Cad
and...
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References:
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(In Persian)
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Mahmoudi Deh Deh Biglo. K., and Pirtaj Hamedani, S. (Translators), 2013, "Architectural
Drawing for Beginners", Ching, F. D. K., Beyhaq Kitab Publication (In Persian)
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5. | Khajeh Hosseini, H., 2012, "Technical Drawing (1)", Iran Textbook Publishing Company
(In Persian)
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6. | Salehinejad, H., 2015, "General Technical Drawing Workbook", Iran Textbook Publishing
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(In Persian)
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Course Syllabus: (48 Hours)

Forces and force systems, moment of a force, equivalent forces (concentrated and
distributed), free body diagram

2 - | Equilibrium of particles and rigid bodies (2D and 3D)

3D)

Stable and unstable structures, statically determinate and indeterminate structures (2D and

4 - | Properties of bodies I; centroid, center of mass, and center of gravity,
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Analysis of statically determinate structures
Trusses (2D and 3D)
Frames and machines (2D and 3D)
5 - . \ : .
Beams (internal forces' equations and diagrams)
Cables (subjected to concentrated and distributed forces; parabolic and
catenary cables)
6- Properties of bodies Il; second and product moments of area and inertia, principal moments
and directions of area and inertia (analytical and graphical method; Mohr’s circle)
7 - | Friction and its application in statics
8- | Virtual work method and its application in the analysis of statically determinate structures
References:
1 Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2015, "Vector
" | Mechanics for Engineers: Statics and Dynamics" McGraw-Hill Higher Education
2 Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2019, "Vector
" | Mechanics for Engineers: Statics " McGraw-Hill Higher Education
3. | Hibbeler, R. C., 2015, "Engineering Mechanics: Statics", 14" Edition, Prentice Hall
4 Meriam, J. L., and Kraig, L. G., 2011, "Engineering Mechanics: Statics" John Wiley & Sons
" | Inc.
5. | Bedford, A. M. and Fowler, W., 2007, "Engineering Mechanics: Statics", 5" Edition, Pearson
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Course Syllabus: (48 Hours)

1 - | Introduction: review of derivatives and integrals of vector functions

2 Kinematics of particles: absolute and relative motion of particles in cartesian and curvilinear

coordinate systems
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3. Motion (kinetic) of particles: newton's law, dynamic equilibrium, relationship between force,
mass and acceleration in terms of cartesian, path and radial and tangential components

A - Particle motion in terms of work and energy, work of a force, work and kinetic energy
principle, conservative forces, principle of conservation of mechanical energy

5 - | Motion of particles, momentum and impulse

6- Dynamic of particle system: momentum and impulse of system of particles, variable system
of particles, steady stream of particles, systems gainng or loosing mass

7 - | Planar kinematics of rigid bodies

8- | Planar motion (kinetic) of rigid bodies in terms of forces and accelerations

9- | Planar motion (kinetic) of rigid bodies in terms of work and energy

10- | Planar motion (kinetic) of rigid bodies in terms of momentum and impulse

11- Mechanical vibrations: free and forced vibration of undamped and damped single degree of
freedom system

References:

1. Hibbeler, R. C., 2012, "Engineering Mechanics: Dynamics", 13™ Edition, Prentice Hall.

2. Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2015, "Vector
Mechanics for Engineers: Statics and Dynamics" McGraw-Hill Higher Education.

3. Beer, Jr., F., Johnston, E. R., Cornwell, P. J., and Self, B., 2018, "Vector Mechanics for
Engineers: Dynamics " McGraw-Hill Higher Education.

4. | Meriam, J. L., and Kraige, L. G., 2012, "Engineering Mechanics: Dynamics"”, 7th Edition,
John Wiely and Sons Inc.

5. | Bedford, A. M. and Fowler, W., 2007, "Engineering Mechanics: Dynamics", 5"  Edition,
Pearson

6. | Pytel, A. and Kiusalaas, J., 2009, "Engineering Mechanics: Dynamics", 3 Edition, CL
Engineering
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Course Syllabus: (48 Hours)
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1- | Introduction and review of static (internal forces and their diagrams)

Stress: normal stress, shear stress, bearing stress, stress on inclined surface, ultimate
and allowable stresses

3 - | Strain: deformation, linear strain, shearing (angular) strain

Characteristic equation (stress-strain relationship): Hooke's law (modulus of

4 - . . , .
elasticity, Poisson's ratio)

5. Axial loading, axial deformation, statically determinate and indeterminate structures,
thermal loading, stress concentration

6- Torsion: circular sections (shear stress and torsional deformation), closed thin-walled

sections (shear stress and torsional deformation), rectangular sections

7 - | Beam bending (pure bending): calculation of normal stresses and deformations

Beam shear (transverse loading, bending plus shear): calculation of shear and normal
stresses and deformations

9 - | Combined stresses

Transformation of stress and strain: analytical relations and graphical method (Mohr’s

10- circle of stress and strain), principal stresses and strain and their directions

11 - | Thin-walled high pressure vessels

12 - | Deformation of trusses and beams: integration and energy methods

13 - | Column: Euler formula for columns having different boundary conditions

References:

Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2012, “Mechanics
of Materials”, McGraw-Hill Company.

Hibbeler, R. C., 2011, “Mechanics of Materials”, 8" edition, Pearson Prentice Hall.

Shames, 1. H., and Pitarresi, J. M., 2000, “Introduction to Solid Mechanics”, 3™ edition,
Prentice Hall.

Craig Jr., R. R., 2000, “Mechanics of Materials”, 2" edition, John Wiley & Sons.

Gere, J. M., 2004, “Mechanics of Materials”, 6 edition, Brooks/Cole Thomson
Learning.

Gere, J. M., and Timoshenko, S. P., 1999, “Mechanics of Materials” 4™ SI edition,
Nelson Thornes Ltd.
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Course Syllabus: (48 Hours)

1 - | Definitions, fluid properties and classification of fluid flows

2 - | Fluid statics and hydrostatic forces

3 - | Buoyancy and stability of floating and submerged bodies

Fluid dynamics and conservation laws;
(A) Control volume approach in fluid dynamics (large-scale analysis);
(B) Differential approach in fluid dynamics (small-scale analysis);
(C) Experimental approach in fluid dynamics

5 - | Dimensional analysis and dynamic similitude

6 - | Flow measurement

7 - | Introduction to viscous flow in pressurized pipes
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References:

1 Douglas, J. F., Gasiorek, J. M. and Swaffield, J. A., 2001, "Fluid Mechanics", 4" Edition,
Longman

2 Finnemore, E. J. and Franzini, J. B., 2002, "Fluid Mechanics with Engineering Applications",
10" Edition, McGraw—Hill Book Co.

3 Fox, R. W., McDonald, A. T. and Pritchard, P. J., 2020, "Introduction to Fluid Mechanics",
John Wiley and Sons, Inc.

A Munson, B. R., Young, D. F. and Okiishi, T. H., 2018, "Fundamentals of Fluid Mechanics",

* | 8" Edition, John Wiley and Sons, Inc.

5 Streeter, V. L., Wylie, E. B. and Bedford, K. W., 1998, "Fluid Mechanics", 9™ Edition,
McGraw-Hill Book Co.

6 White, F. M., 2021, "Fluid Mechanics", 9" Edition, McGraw—Hill Book Co.
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Course Syllabus: (48 Hours)
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1- Principles of geotechnical engineering, soil structure and origin, engineering geology
and chronological developments
Soil volumetric-gravimetric (phase) relationships, soil texture, soil particle size
distribution, coarse and fine textures and their properties, soil classifications (USCS and
2 - | AASHTO classification systems), field identifications, an introduction to subsurface
explorations, soil profiling, clay minerals, soil structures and fabrics, soil compaction
(theory, laboratory test and field control)
Water in soil: Statics (water tables, capillary, shrinkage, swelling and frost action)
Effective stress concept or principle: total stress and hydrostatic pressure, excess pore
water pressure, intergranular forces and effective stress concept, effective stress
3 - | calculation
Water in soil: dynamics (Bernoulli’s law, Darcy’s law, hydraulic conductivity, seepage
theory and the flow net, seepage force, anisotropic and heterogeneous soils, seepage under
sheet pile walls, seepage underneath and through earth dams)
An introduction to elasticity theory, Cauchy stress and infinitesimal strain concepts,
4 - | equilibrium equations, plane and axi-symmetric problems, governing equations, stress
distribution in soil, elastic and immediate settlement
Consolidation process, long-term consolidation settlement, soil deformability (or
compressibility) during loading and unloading processes and consolidation test,
5. preconsolidation  pressure, normally consolidated and preconsolidated (or
overconsolidated) soils, consolidation settlement prediction, the effect of time, Terzaghi’s
one-dimensional consolidation theory, coefficient of consolidation, secondary
compression
Introduction to the materials failure, strength and failure theories and the concept of the
yield, soil response to loading, relationships between the stress and measures of
6- deformation, friction and dilation angles, Mohr-Coulomb failure (yield) criterion,
laboratory tests, failure envelope, the origin of soil cohesion, limit states and applications
in lateral earth pressures theory and slope stability analysis, introduction to the critical
state friction angle.
7 - | An introduction to rock mechanics, soil dynamics seismic geotechnics
References:
1 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, “An Introduction to Geotechnical
* | Engineering”, 3" Edition, Pearson
2. | Craig, R. F., 1987, “Soil Mechanics”, 4" Edition, Chapman and Hall
3. | Craig, R. F., 2006, “Craig’s Soil Mechanics”, 7" Edition, Spon Press.
4. | Nova, R., 2012, “Soil Mechanics”, John Wiley and Sons, Inc.
5 Powrie, W., 2014, “Soil Mechanics: Concepts and Applications”, 3" Edition, CRC
" | Press, Taylor and Francis Group
6. | Verruijt, A., 2018, “An Introduction to Soil Mechanics”, Springer
7 Ishibashi, I. and Hazarika, H., 2010, “Soil Mechanics Fundamentals”, CRC Press,
" | Taylor and Francis Group
8 Terzaghi, K., Peck, R. B. and Mesri, G., 1996, “Soil Mechanics in Engineering
" | Practice”, 3" Edition, John Wiley and Sons, Inc.
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Course Syllabus: (32 Hours)

1 - | Soil mechanics laboratory briefing and contents of a report

2 - | Soil grain size distribution test (mechanical screening and hydrometry tests)

3 - | Specific gravity of solid particles (Gs)

4 - | Soil compaction tests (standard and modified efforts)

5 - | Field density test
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6 - | Atterberg limit tests

7 - | Soil hydraulic conductivity test

8 - | Sand equivalent test

9 - | Sampling and sample preparation in the lab

10- | Direct shear test

11. | Unconfined compression test

12. | Consolidation test

13. | Triaxial compression test (either of undrained or drained tests)

References:
1 Das, B. M., 2022, “Soil Mechanics Laboratory Manual”, 10" Edition, Oxford
" | University Press.
2 Powrie, W., 2014, “Soil Mechanics: Concepts and Applications”, 3" Edition, CRC
" | Press, Taylor and Francis Group
3 Kalinski, M. E., 2011, “Soil Mechanics Lab Manual”, 2" Edition, John Wiley and Sons,
“ | Inc.
A American Standard for Testing Materials, ASTM Vol. 4.08, 2022, “Soil and Rock (1),
" | ASTM International
5 American Standard for Testing Materials, ASTM Vol. 4.09, 2021, “Soil and Rock (II)”,
" | ASTM International
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Course Syllabus: (32 Hours)

Basic concepts (an introduction to free surface flow, classification of flows, steady vs.

1-

unsteady flows, uniform vs. non-uniform flows, laminar vs. turbulent flows, subcritical,
supercritical and critical flows, open channel terminology, velocity distribution, energy
coefficient, momentum coefficient, pressure distribution)

Energy principle (specific energy and its applications, calculation of critical depth, flow
over transitions)
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Momentum principle (specific force and its applications, critical depth, hydraulic jumps
and sluice gate outlet)

Uniform flow (flow resistance, flow resistance formulas, calculation of normal depth,
equivalent Manning roughness, compound channels, best hydraulic section)

Introduction to gradually varied flow (derivation of the governing equation,
classification of water surface profiles, several schematic examples)

Gradually varied flow calculations and applications (location of hydraulic jump, two
lakes problem, ...)

Introduction to rapidly varied flows

References:

Jain, S., 2001, "Open Channel Flow", John Wiley and Sons

Chaudhry, M., H., 2022, "Open Channel Flow", 3" Edition, Springer

Chow, V., T., 2009, "Open Channel Hydraulics", Blackburn Press

Henderson, M., 1966, "Open Channel Flow", Macmillan Publishing

Akan, A., O., 2021, "Open Channel Hydraulics", 2" Edition, Elsevier

French, R. H., 2007, "Open Channel Hydraulics", Water Resources Publications

N | ook wINIE

Jepson, R., 2011, "Open Channel Flow: Numerical Methods and Computer
Applications", Taylor and Francis
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Course Syllabus: (32 Hours)

1 - | Hydraulics laboratory briefing and contents of a report

2 - | Flow measurements 1 (orifice with constant head, venturimeter, triangular weir)

3 - | Flow measurements 2 (orifice with variable head, rotameter)

4 - | Jet impact

5 - | Centrifugal pumps

6 - | Francis turbine
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7 - | Minor loss in pipes

8 - | Major loss in pipes

9 - | Floe in pipe network

10- | Free and forced vortex

11- | Steady flow in an open channel

References

1 Ahmari, H., and Imran Kabir, S., 2019 “Applied Fluid Mechanics Lab Manual”, Mavs Open
" | Press, University of Texas Arlington

2. | Chaudhry, M., H., 2022, "Open Channel Flow", 3" Edition, Springer

3 Fox, R. W., McDonald, A. T. and Pritchard, P. J., 2020, "Introduction to Fluid Mechanics",
" | John Wiley and Sons, Inc.

4 Munson, B. R., Young, D. F. and Okiishi, T. H., 2018, "Fundamentals of Fluid Mechanics",
* | 8" Edition, John Wiley and Sons, Inc.

5 Streeter, V. L., Wylie, E. B. and Bedford, K. W., 1998, "Fluid Mechanics", 9™ Edition,
" | McGraw—Hill Book Co.

6. | White, F. M., 2021, "Fluid Mechanics", 9. Edition, McGraw—Hill Book Co.
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Course Syllabus: (48 Hours)

1- Introduction to hydrology and hydrologic principles (hydrologic cycle, budget equations,
basic concepts)

2. Introduction to meteorology and hydro-meteorology (air pressure and temperature,
humidity, radiation, types of air front)

3. Hydrologic processes (precipitation, evaporation, transpiration, interception, depression
storage, evapotranspiration, infiltration)

4 - | Introduction to hydrologic measurements (hydrometry, stage-discharge relationship)

5 - | Watershed physiography and its impact on runoff response
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6- Hydrograph analysis (hydrograph components, unit hydrograph, synthetic hydrograph,
time-area methods, the rational method)
7. Introduction to ground water hydrology (types of aquifers, governing equations, well
hydraulics, ground water firm yield)
8- Statistical and frequency analysis (introduction to statistical analysis, fitting distributions,
flood frequency analysis)
References:
1 Bedient, P. B. and Huber, W. C., 2018, "Hydrology and Floodplain Analysis", 6" Edition,
" | Addison-Wesley Publishing Com.
5 Chow, V. T., Maidment, D. R. and Mays, L.W., 2013, " Applied Hydrology", 2" Edition,
" | McGraw—Hill Book Co.
3. | Dingman, S. L., 2002, "Physical Hydrology", 2" Edition, Prentice-Hall, Inc.
4 Linsley, R. K., Kohler, M. A. and Paulhus, J. L. H., 1982, "Hydrology for Engineers", 3"
" | Edition, McGraw-Hill Book Co.
5. | Ponce, V. M., 1989, "Engineering Hydrology: Principles and Practices", Prentice-Hall, Inc.
6. | Subramaya, K., 2013, "Engineering Hydrology", Tata McGraw—Hill Book Co.
7 Viessman, W., Lewis, G. L. and Knapp, J. W., 2003, "Introduction to Hydrology", Harper
" | and Row, Publishers
8. | Singh, V. P. and Jain, S. K., 2019, “Engineering Hydrology”, McGraw-Hill Education
9. | Singh, V. P., 2016, “Handbook of Applied Hydrology, 2" Edition, McGraw-Hill Education
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Course Syllabus:(48 Hours)

1 - | Statical determinacy and inditerminacy of structures - stable and unstable structures

methods

Deflection calculation by moment area method- elastic load and conjugate beam

3 - | Calculation of deflection by energy methods - Castigliano’s theorem

4 - | Virtual work and its application in calculating the deflection

5 - | Analysis of Indeterminate Structures

6 - |Influence line

[ - | Approximate methods of structural analysis

References:
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Hsieh, Y. Y., 1995, “Elementary Theory of Structures”, 4" Edition, Prentice Hall
Publication

2. | Hibbeler, R. C., 2017, “Structural Analysis”, 10" Edition, Pearson Publication

Kassimali, A., 2014, “Structural Analysis”, 5" Edition, Cengage Learning

Utku, S., Norris, C. H., and Wilbur, J. B., 1990, “Elementary Structural Analysis”,
McGraw Hill

wsb cpdllal axles oRiils ol Lazl Mool loddo st vy PR TRY

5. | Badiei, M., 2018, "Introductory Theory of Structures”, Khaje Nasiruddin Tosi University
Press (In Persian)

}1.55).;.9‘ L;'a.'.l.»a Oli.m.;‘d L;Qli.m.;‘d QLQ‘.? Q‘)Lﬁh—‘b‘ s“[‘bd)[w JJ?U’" s\qu s.w ‘@PLE
6. | Tahoni, S., 2014, "Analysis of Structures"”, Jihad Academic Publications of Amirkabir
University of Technology (In Persian)

7. | Atyabi, A. (Translator), 2016, "Structural Analysis", Kassimali, A., Joibar Publications
(In Persian)
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Course Syllabus: (48 Hours)

1 - | Slope deflection method

2 - |Moment distribution method

3 - | Introduction to finite element method

4 - | Matrix analysis using stiffness and flexibility methods

References:

1 Hsieh, Y., Y., 1995, “Elementary Theory of Structures”, 4" Edition, Prentice Hall
" | Publication

2. | Hibbeler, R., 2017, “Structural Analysis”, 10" Edition, Pearson pub

3. | Kassimali, A., 2014, “Structural Analysis”, 5™ Edition, Cengage Learning

4 Utku, S., Norris, C. H., and Wilbur, J. B., 1990, “Elementary Structural Analysis”, McGraw
© | Hill

5 McGuire, W., Gallagher, R. H., and Ziemian, R. D., 2000, “Matrix Structural Analysis”, 2"
" | Edition, Faculty Books 7

6. | Kassimali, A., “Matrix Analysis of Structures”, 2" Edition, Cengage learning
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7. | Badiei, M., 2018, "Introductory Theory of Structures", Khaje Nasiruddin Tosi University
Press (In Persian)
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8. | Tahoni, S., 2014, "Analysis of Structures”, Jihad Academic Publications of Amirkabir
University of Technology (In Persian)
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9. | Atyabi, A. (Translator), 2016, "Structural Analysis", Kassimali, A., Joibar Publications (In
Persian)
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Design of Steel Structures 1 I FO LY 3 MR
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Course Syllabus:(48 Hours)

Understanding the principles and design philosophy: design codes based on allowable
1 - | strength, LRFD and performance-based design, structural systems, safety criteria and
concept of safety margins, design limit states

Types of structural steel, steel behavior (stress-strain diagram, effects of high and low
temprature, fatigue, notch toughness, weathering, etc.), structural steel profiles

Design of tensile members, effect of holes in design of the tension members, effective net
3 - | area of the tensile members, tension connections and load transfer, tension built-up
sections

Compression members under pure axial load, residual stress, stability of compression
4 - | members (overall buckling modes and Euler’s buckling load), local buckling (elements
width-to-thickness ratio), effective area of (slender) sections in compression

Flexural members with and without lateral supports, stability in beams (lateral-torsional
buckling), compact and noncompact sections, design of beams for shear, deflection in

S- beams under service loads, web of wide flange I-shape sections subjected to concentratred
forces, bearing plates, continuous beams, simple column base plate, biaxial flexure

6- Design of beam-columns, second order effects analysis, B1 and B2 bending moment
magnification coefficients, tension and flexure

7. Built-up columns with brackets or horizontal straps, design of multi-profile colums

(noting the limitations)

8- | Plate-girders or deep beams, web transverse stiffener, tension feild action (post-buckling)

9- | Design of composite members (beams and columns)

*The contents of this course shall be in line with the national building codes and regulations.

References:

1. | Segui, W. T., 2013, "Steel Design", 5" Edition, Thomson Canada Limited

ANSI/AISC 360, 2016, “Specification for Structural Steel Buildings”, Revised 2019,
American Institute of Steel Construction.

AISC, 2011, “Steel Construction Manual”, 14" Edition, American Institute of Steel
Construction

2
3.
4. | CSA S16-14, 2014, “Design of Steel Structures”, CSA group.

9 o‘) u)‘)s awm.: u,u)‘fj s"d.)y}.é L;L‘bu[o.‘}[w JL‘}/} C).é" AR ER! sp.ﬁ:\) w ‘Q‘f‘ uLo.oLw (_,;‘Lo u‘)ftbo

oleisle Jy5 u;L“ Olyyhe jgal 180 (o3l
5. | Iranian National Building Code (INBC), Vol. 10, 2022, "Design and Construction of Steel
Structures", 5" Edition, Ministry of Roads and Urban Development, Office of National
Regulations and Building Control (In Persian)
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Design of Steel Structures 2 Y o¥ed s o3l 21 4b

Course No. S 6 lans

No. of Units 3 Y| aslgolaxy

Course Category Core eaass | () 09,5

Course Type Theoretical G| e
1 1 ‘ sY O'LM: 3

Prerequisite Structural Analysis 2, Design of b ') Jel=s 3y
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Course Syllabus:(48 Hours)

Connection tools and technologies in steel structures, rivet, types of bolts (ordinary and
1 - | high-strength bolts), welds (groove and fillet), welding procedures and equpments,
pretensioned bolts, types of bolt connections (snug tightened and slip critical)
Non-eccentric connections of bolt and weld type, brace conenctions, truss member
connections

2 -
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Eccentric connections of bolt and weld type, shear and tension combined in bolts and

3 - | welds, beam-column connection (simple, semi rigid and rigid), column splices, column
to column base plate flexural connection

4. Plate-girders: design of web transverse stiffeners, design of bearing stiffeners, design of
beam flange to web connection & stiffener plates to steel beam connections

5 - | Anintroduction to steel structures seismic design provisions (braced and moment frames)

6 - | Prequalified flexural connections to be used in intermediate and special moment frmaes

7 - | Design of nonprismatic beams, hybrid beams

*The contents of this course shall be in line with national building coes and regulations

References:

1. | Segui, W. T., 2013, "Steel Design", 5" Edition, Thomson Canada Limited

2 ANSI/AISC 360, 2016, “Specification for Structural Steel Buildings”, Revised 2019,
American Institute of Steel Construction.

3 AISC, 2012, “Seismic Design Manual”, American Institute of Steel Construction, 2"

" | Edition

4 ANSI/AISC 341-16, 2016, “Seismic Provisions for Structural Steel Buildings”,
American Institute of Steel Construction
ANSI/AISC 358-16, 2016, “Prequalified Connections for Special and Intermediate

5. | Steel Moment Frames for Seismic Applications”, American Institute of Steel
Construction
5ol Dby oty alg M so¥sd slaplaFlo sl 5 2B VE ) ems e ol pleisle Lo o, e

olexslo Ju8 5 (Lo &) e jgel 1185 ((s5le e
6. | Iranian National Building Code (INBC), Vol. 10, 2022, "Design and Construction of

Steel Structures”, 5" Edition, Ministry of Roads and Urban Development, Office of
National Regulations and Building Control (In Persian)
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Design of RC Structures 1 ) a0, o5 sl 03w 21,b
Course No. 33 6 kans
No. of Units 3 V| aslgolax
Course Category Core aass | () 09,5
Course Type Theoretical S| s ey
Prerequisite Concre_te Technology, Structural ORI Sl
Analysis 1 Vool
Corequisite e
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Course Syllabus: (48 Hours)"

Immediate and long-term mechanical properties of concrete under load, compressive

1 - | strength, tensile, shear concrete, resistance tons of biaxial stress. Concrete deformation
(elastic, shrinkage, creep)

2 - | Types of steel used in reinforced concrete, mechanical properties of steel

3. Design methods of reinforced concrete components, safety concepts and limit states, load

combinations and methods of analysis
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Behavior of reinforced concrete beams under bending in various stages of loading, bending

4- moment resistant beam, beam calculation for bending and review its terms

5. Behavior of reinforced concrete beams under cutting, shearing beam resistant and relevant
regulations

6- Behavior of reinforced concrete elements under torsion, shear and torsion or bending and
twisting Syndicate

7. Theory of cohesion (adhesion) of concrete and steel, harness and method of reinforcing steel
in concrete beams

8- | Operation control (cracking, deformation, vibration, ...)

* : Contents of this course shall be in line with the Iranian National Building Codes (INBC)

References:

Darvin, D., and Dolan, C. W., 2021, “Design of Concrete Structures”, 16" Edition, McGraw-

1. Hill Book Company
2 Wang, C. K., Salmon, C. G., and Pincheira, J. A., 2007, “Reinforced Concrete Design”, 7™
" | Edition, John Wiley & Sons, Inc.
3 McCormac, J. C.., and Brown, R. H., 2015, “Design of Reinforced Concrete” 10" Edition,
" | McGraw-Hill Book Company
4 Ashraf, S. M., 2018, “Practical Design of Reinforced Concrete Buildings” CRC Press, Taylor
" | & Francis Group
5 Moehle, J., 2015, “Seismic Design of Reinforced Concrete Buildings™ 1% Edition, John Wiley
" | & Sons, Inc.
6 ACI Committee 318, 2019, “Building Code Requirements for Structural Concrete” ACI 318-
" | 19, American Concrete Institute, Farmington Hills
7 MNL-17(21), 2021, “ACI Reinforced Concrete Design Handbook, A Companion to ACI
" | 318-19, American Concrete Institute,
3 Hassoun M. N., and Al-Manaseer A., 2020, “Structural Concrete-Theory and Design”, 7"
" | Edition, John Wiley & Sons Inc.
99. | Wight J. K., 2016, “Reinforced Concrete-Mechanics and Design”, 7" Edition, Prentice Hall
5oy Ol ey Giales o] o sloplaiSle (sl 5 ot AYAR ops S ol plezsle (Lo ke
olisls sy sl* Oy e jgel 80 (g5l o
10. | Iranian National Building Code (INBC), Vol. 9, 2020, "Design and Construction of

Reinforced Concrete Structures", 5" Edition, Ministry of Roads and Urban Development,
Office of National Regulations and Building Control (In Persian)
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Course Syllabus: (48 Hours)”

1 - | Design of slabs (one way and two way)

2 - | Design of beam columns

Check-resistant systems, frames and reinforced concrete shear walls, load bearing parts
of the pan and design (unilateral or bilateral)

4 - | Introduction to shear wall design

5 - | Introduction to beam-column connection and details

6 - | Introduction to foundation design

7 - | Seismic design of reinforced concrete segments

*: Contents of this course shall be in line with the Iranian National Building Codes (INBC)
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References:
1 Darvin, D., and Dolan, C. W., 2021, “Design of Concrete Structures”, 16" Edition,
" | McGraw-Hill Book Company
2 Wang, C. K., Salmon, C. G., and Pincheira, J. A., 2007, “Reinforced Concrete Design”,
* | 7" Edition, John Wiley & Sons, Inc.
3 McCormac, J. C.., and Brown, R. H., 2015, “Design of Reinforced Concrete” 10" Edition,
" | McGraw-Hill Book Company
4 Ashraf, S. M., 2018, “Practical Design of Reinforced Concrete Buildings” CRC Press,
" | Taylor & Francis Group
5 Moehle, J., 2015, “Seismic Design of Reinforced Concrete Buildings” 1t Edition, John
" | Wiley & Sons, Inc.
6 Hassoun M. N., and Al-Manaseer A., 2020, “Structural Concrete-Theory and Design”,
* | 7" Edition, John Wiley & Sons Inc.
7 Wight J. K., 2016, “Reinforced Concrete-Mechanics and Design”, 7" Edition, Prentice
* | Hall
8 ACI Cpmmittee 318, 2019, “Building Code Requirements for Structural Concrete” ACI
" | 318-19, American Concrete Institute, Farmington Hills
9 MNL-17(21), 2021, “ACI Reinforced Concrete Design Handbook, A Companion to ACI
" | 318-19”, American Concrete Institute
5ol S)lss iy Gialng ey o slaglaisle (sl 5 2" VYA i s ol ezt Lo (Lo O, e
oleisle JyuS «3" Oy e jgel 180 (g5l o
10. | Iranian National Building Code (INBC), Vol. 9, 2020, "Design and Construction of

Reinforced Concrete Structures", 5" Edition, Ministry of Roads and Urban Development,
Office of National Regulations and Building Control (In Persian)
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Foundations and Basics of 55056 3 53100 il 3 S
Architecture and Urban Planning i i

Course No. o0 0l
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Course Syllabus: (32 Hours)

Foundations and basis of architecture, definition of architecture; becoming familiar with the
architect’s job and his role in the construction plans and projects; cooperation of architects
and civil engineers; acquiring a general knowledge about variety of architectural designs;
defining occupations in architecture; studying the interactions between architectural spaces
in the buildings such as residential, kindergarten, educational, library, industrial buildings,
clinic, and hospital.

Urbanism, history of urbanism; urban types as well as rural and urban development;
analyzing the land use in urban plans; urban rules and regulations; defining the guidance
plans, comprehensive plans, detailed plans, and regional plans; effects of economic and social
issues on urban plans.

References:
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O
Gharagozlu, Z. (Translator), 2021, "Architecture; Form, Space and Order", Ching, F. d. K.,
25" Edition, Tehran University Press (In Persian)

Shia, A., 2019, "Introduction to the Basics of Urban Planning™, Iran University of Science
and Technology Press (In Persian)
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Foundation Engineering 1 ) & owgo
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Course Syllabus: (48 Hours)

Soil identification and subsurface exploration methods (very brief review of lab tests and
focus on field tests) (geophysical methods, drilling, detailed explanation of geophysical
1 - | methods for determination of shear velocity and detection of soil layers’ thickness,
description of different field test methods which are required for identifying effective
parameters for foundation design (SPT, CPT, Vane Shear, etc))
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Shallow foundations: bearing capacity (bearing capacity of show foundations under centric
2. vertical loading, ultimate bearing capacity under eccentric, and inclined loading, bearing
capacity of footings on slope and layered soils, bearing capacity on problematics soils and
finally the effect of water table on bearing capacity of)
Shallow foundations: settlement (stress distribution in depth, elastic settlement, consolidation
3 - | settlement, and foundation rotation, explanation of determination of settlement for various
types of foundations)
4- Retaining walls (introduction to rigid and flexible retaining walls, earth lateral pressure
theory, water hydrodynamic and hydro-static pressure, wall stability control)
Deep foundations (introduction to the determination of bearing capacity of deep foundation
5. in general, bearing capacity determination based on the in situ and static tests, deep
foundation settlement calculation, Introduction to pile group, bearing capacity and efficiency
of pile group)
Earth slope stability (main techniques (infinite slope method, simplified Bishop method, ...),
6 - | earth slope stability in the saturated case and in the presence of water flow, as well as an
introduction to excavation principles)
7. National building and housing standards (the foundation engineering section) (addressing
national building regulations: 7™" topic (foundations and foundation construction))
References:
1. | Bowles, J. E., 1996, “Foundation Analysis and Design”, 5 Ed., McGraw-Hill
2 Coduto, D. P., 2013, “Foundation Design — Principles and Practices”, 2" Edition., Pearson
" | Education
5 OSwme coly Slaghons 35 50 ip90 Gl g FYV-S olads 425 7ol g >l oy (eodiges” ATAD (Dl Jadlls
3 S5l e
Eslami, A., 2016, "Foundation Engineering, Design and Construction”, Publication No. K-
437, 2" Edition, Road, Housing & Urban Development Research Center (In Persian)
785 g3l 5 0ly S)l5s sl Glalng o eige 5 SIS AT i Cons ol pleitle o o ke
QL""‘"L“’ LJ)""S 9 ul“’ “:“))'5"a )5""
4. | Iranian National Building Code (INBC), Vol. 7, 2021, "Geotechnique and Foundation
Engineering", 4" Edition, Ministry of Roads and Urban Development, Office of National
Regulations and Building Control (In Persian)
5 Canadian Foundation Engineering Manual (CFEM), 2006, 4" Edition, Canadian
" | Geotechnical Society
6 Holtz, R. D. and Kovacs, W. D., 1981, “An Introduction to Geotechnical Engineering”,
" | Prentice Hall.
7 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, “An Introduction to Geotechnical
* | Engineering”, 3" Edition, Pearson
8. | Craig, R. F., 2006, “Soil Mechanics”, 7™ Edition, Spon Press
9. | Budhu, M., 2011, “Soil Mechanics and Foundations”, 3" Edition, John Wiley and Sons, Inc.
10. | Fellenius, B. H., 2019, “Basics of Foundation Design”, PileBuck Int. Inc.
ACI 318-19, 2019, “Building Code Requirements for Structural Concrete and
11. | com mentary”, American Concrete Institute
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Buildings Construction Methods
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Course Syllabus: (32 Hours)

1 - | Introduction

2 - | Construction of masonry buildings

3 - | Construction of reinforced concrete buildings

4 - | Construction of steel buildings
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5 - | Introduction to modern construction methods (construction of LSF systems, ...)
6 - | Introduction to health and safety in construction
7 - | Practical project
References:
olesle Jyu8 g Jo ol yae 1588 (s5le g g oly Ol5e il VY Cmlis oyl pl plaxslo Jo ol a0
1- | Iranian National Building Codes, 22 VVolumes, Ministry of Roads and Urban Development,
Office of National Regulations and Building Control (In Persian)
P9 5 W VY Ol DO o leds 4,85 M laiSle (slo) 5 ogar 18 Slamdd” AYAY (Sl g b pllas do
2945 4o g asliy olojle
2- | Technical and Executive System Office, 2014, "Technical and General Specifications of
Building Works", Publication No. 55, 13" Edition, 2" Revision, Plan and Budget
Organization (In Persian)
o lod 4385 " Loy popas Lylid 5 cosos Ll tolizidlpe VYAA o jlins 99T (8 5ol 83 (i 5ol Siglas
35S a9 g dabip lejle FYYY
3- | Office of Technical Affairs and Compilation of Standards, 2019, "Agreement, General and
Private Terms of the Agreement”, Publication No. 4311, Plan and Budget Organization (In
Persian)
4- ACI Committee 347, 2014, "Guide to Formwork for Concrete”, ACI 347R-14, American
Concrete Institute, Detroit
5. ACI Committee 332, 2020, “Code Requirements for Residential Concrete and Commentary”,
ACI 332-20, American Concrete Institute, Detroit
6- Allen, E., Lano, J., 2013, “Fundamentals of Building Construction: Materials and Methods”,
6" Edition, John Wiley and Sons, Inc.
7- | WIT-T, 2020, “Welding Inspection Technology”, 61" Edition, American Welding Society
g- Hughes, P., Ferrett, E., 2015, “Introduction to Health and Safety in Construction”, 5%
Edition, Routledge
O- | Nunnally, S. W., 2019, “Construction Methods and Management” 8™ Edition, Pearson
10- Merritt, F. S. and Ricketts, J. T., 2000, “Building Design and Construction Handbook”, 6™
Edition, McGraw-Hill Professional
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Highway Engineering 3 ™I
Course No. a9 ol
No. of Units 2 Y| oolgolass
Course Category Core aass | (w0 0gyS
Course Type Theoritical S s 990 &9
. i Gy and Sl
Prerequisite Fundarr_lental qf Terrestr!al p) & Sl
Surveying, Soil Mechanics 1 VS SlKe ¢ gine)
Corequisite IR
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St 8 993 159215 @3B (5 (53)5)

ol (eI C)k &zl sl g, ol By ol | -1

Course Syllabus:(32 Hours)

History of roads in Iran and the world, developments in highway engineering, its role and
importance

2 - | Highway design criteria, national and international regulations

3 - | Schematic cross section of road pavement and materials
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4- Introduction, traffic engineering keywords and concepts (traffic flow, speed, density, average
daily traffic volume, design hour traffic volume, capacity, level of service (LOS), etc.)
5 - | Basic traffic flow models and their applications
6 - | Principles of study and design
7 - | Photogrammetry
8- Road variants and maps (horizontal alignment (plan), longitudinal alignment (profile),
Cross-sections, etc.)
9 - | Cross-sectional area calculations, earthwork volume, mass diagram (Bruckner curve)
Simple horizontal circular curve, compound horizontal circular curve, horizontal transition
10- | curves (spirals or clothoids), reverse horizontal circular curves, vertical circular curve,
Vertical parabolic curve
11- | Highway infrastructure, field lay-out methods of highway geometric designs
References:
1. | Kadiyali, L. R., 2019, “Highway Engineering”, Khanna Book Publishing Co.
2. | Kobryn, A., 2017, “Transition Curves for Highway Geometric Design”, Springer
Sharma S.K., 2017, “Principles, Practice and Design of Highway Engineering”, 3" Edition,
3. Schand Publishing Co.
4 Rogers, M. and Enright, B., 2016, “Highway Engineering”, 3" Edition, John Wiley & Sons,
" | Inc.
5. | Kiihn, W. 2013, “Fundamentals of Road Design”, WIT Press
Mannering, F. L. and Washburn, S. S., 2012, “Principles of Highway Engineering and
6. | Traffic Analysis”, 5" Edition,
7. | AASHTO, 2011, “A Policy on Geometric Design of Highways and Streets”, 6™ Edition,
Oolas g 53, anlp iglae FVO o el a5 " L/ (glo ofy wio 2 b aoli o I AYAY (Sl 8 allas b
8. I ey (932,
Technical and Executive System Office, 2012, “Geometrical Design Code for Iran’s Roads”,
Publication No. 415, Plan and Budget Organization (In Persian)
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Pavement Design ofy 5wy
Course No. oo o ylos
No. of Units 2 Y| oslgolaws
Course Category Core aass | w)yd 09,5
. i Slocslw 7las
Construction Material & s Sl o )
Prerequisite Laboratory, Highway Engineering, | «s;leal, oXisl;! Hlediey
Foundation Engineering 1 )
V(2 e
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o) Cosi g e ye slagds; g (Hliwl 5 (b slacsjlug, sl | -
US55 ok Jglaie oty | )
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Course Syllabus:(32 Hours)

1 - | Role of pavement in roads; pavement types, factors affecting pavements design
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Subbase, base coarse and gravelly surface layer; types of bituminous materials; tests for
2 - | properties of bituminous material, tars, cutbacks and emulsions, asphalts, asphalt
concrete, surface treatments, methods of soil stabilization
3 - | Influence of climate (freezing and moisture) condition on pavement design
4. Pavement loading, stresses and strains in pavement layers, equivalent wheel load
factors, pavement fatigue
5 - | Design of rigid pavements
6 - | Design of flexible airport pavements (runways, aircraft parking areas, taxiways)
7 - | Design of rigid airport pavements (runways, aircraft parking areas, taxiways)
8- Methods of design of untreated (gravel and crushed stone) surfaces and bituminous
(asphalt) surfaces
9 - | Condition surveys and evaluation of pavement distresses
10- Maintenance and rehabilitation of untreated (gravel and crushed stone) and bituminous
(asphalt) pavements
11- | Conventional methods of design of resurfacing
12- | Influence of economic factors on pavements design
13- | Pavement construction operations
References:
1 Bhavanna Rao, D. V., Venkatappa Rao, G., Ramachandra Rao, K. and Pahari, K., 2019,
" | “Highway Material Testing and Quality Control”, Dreamtech Press
2 Nikolaides, A., 2017, “Highway Engineering: Pavements, Materials and Control of
" | Quality”, CRC Press
3 Yoder, E. J. and Witczak, M. W., 1975, “Principles of Pavement Design”, 2" Edition,
" | John-Wiley and Sons, Inc.
4 Mallick, R. B. and El-Korchi, T., 2013, “Pavement Engineering - Principles and
* | Practice”, 2" Edition, CRC Press, Taylor and Francis Group Inc.
5. | Kihn, W., 2013, “Fundamentals of Road Design”, WIT Press
6 Thom, N., 2013, “Principles of Pavement Engineering”, 2" Edition, Institute of Civil
" | Engineers, ICE
7 Gbli‘u)‘d )AAAJ )5).0 ‘HOL L;j[“"jj“ s\\ﬂ?f “p ‘ ‘GJL»JQLJD
" | Tabatabaei, A. M., 1985, "Pavement Design", Academic Publishing Center (In Persian)
643)M) g"uL.J/Lg‘[D o/) ‘_;‘./L:Lw/’cg‘)[wj) “Lo[:u.uf' c\\ﬂ%’ ‘J.a_v 9 J,o.‘> «5°m5;’ 9 M.ILO.MJ" 9 ,._e 6M9.n
Sl s 5 oly Dylig azog g aaliy lojl FYF
8. | Bitumen and Asphalt Institute and Transportation Research Institute, 2011, "lranian
Roads Asphalt Paving Regulations™, Publication 234, Plan and Budget Organization,
Ministry of Roads and Urban Development (In Persian)
ol Cglae g i wuos Vo) oyled s pis Mol pogac 15 Clamis! AYAY (Sl g 28 pllas s
I3t eady (50l y OylaS g (6,
9. | Technical and Executive System Office, 2013, "Roads General and Technical
Specifications”, Publication No. 101, 2" Revision, Plan and Budget Organization (In
Persian)
" | Arabani, M., 2010, "Bitumen and Asphalt Tests", Gilan University Press (In Persian)
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Elementary Dynamics of Structures Slowio 0 jlw Swolisd

Course No. o0 0yl

No. of Units 3 V] aslgolass

Course Category Core aass | gy 09,5

Course Type Theoretical & s 990 €Y
i i i Slsl, «Swloo

Prerequisite Dynamlcs: Engineering _ HER) T sy
Mathematics, Structural Analysis2 | vy o5l Juloss o cwiiige
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Course Syllabus: (48 Hours)

General: types of loading properties of the dynamics, ways of limiting the degrees of
freedom, ways to obtain the equation of motion

Single Degree Of Freedom (SDOF) system: system components, equation of motion, the
effect of gravitational forces, the impact of base excitation system of one degree of freedom

3 - | Single degree of freedom system vibration

4 - | Forced vibration of single degree of freedom system

5 - | Multi Degree Of Freedom (MDOF) system vibration, equation of motion, property matrices

111|261 Page



2

S ) .Ew 9 QLQ.OLMJ co‘) (e u~.‘>o ,/1{54-/,,
Department of Civil and Environmental Engineering

6 - | Free vibration of multi degree of freedom system

7. Forced vibration of multi degree of freedom system, mode superposition method, numerical
integration of the equation of motion

References:

1 Clough, R. W. and Penzien, J., 2003, “Dynamics of Structures”, 3" Edition, Computers and
" | Structures, Inc.

2 Chopra, A. K., 2011 “Dynamic of Structures: Theory and Applications to Earthquake
" | Engineering”, 4" Edition, Pearson

3 Paz, M. and Kim, Y. H., 2019, “Structural Dynamics: Theory and Computation”, 6"
" | Edition, Springer Nature, Switzerland AG
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Earthquake Engineering Fundamentals a3y wigo Jgo!
Course No. o0 0yl
No. of Units 3 V| oslgolass
Course Category Core aadss | )y 0gyS
Course Type Theoretical & s 990 €Y
Prerequisite Elementary Dynamics of Structures |  sloads ojle Seoliso i
Corequisite lcod

(Celo FA) 1 ()0 Jad pu
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Course Syllabus: (48 Hours)

1- | Seismology: causes of earthquakes, types of faults, global and Iran seismicity

2 - | Effect of earthquake on environment and structures, subsidence, liquefaction

3. Earthquake scales: intensity, magnitude, Peak Ground Acceleration (PGA), Velocity (PGV)
and Displacement (PGD)

4 - | Determination of strong motion duration

Determination of design earthquake: factors affecting earth disturbance, effect of distance
5- | and soil characteristics, risk assesment and probability of occurane, deterministic and
probabilistic methods of determining design earthquake

6 - | Determination of design spectrum
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7 - | Methods for seismic load analysis: equivalent static, spectral, and time history
8 - | Lateral loads resisting structural systems. moment resisting frames, combined systems
9- Review of Iranian Seismic Building Code (Standard 2800) and Volume Six of The National
Iranian Building Code, equivalent static and spectral method of seismic analysis
References:
1 Chopra, A. K., 2011 “Dynamic of Structures: Theory and Applications to Earthquake
" | Engineering”, 4" Edition, Pearson
5 Newmark, N. M. and Rosenblueth, E., 1971, “Fundamentals of Earthquake Engineering”,
" | Prentice Hall, Inc.Englewood Cliffs, NJ.
3 Duggal, S. K., 2013, “Earthquake Resistant Design of Structures”, 2" Edition, Oxford
" | University Press
4 Elnashai, A. S.and Di Sarno, L., 2004, “Fundamentals of Earthquake Engineering: An
" | Innovative Approach”, John Wiley & Sons
Ui plp o laglaiilo b aoli sl VF) Wiy plp o bplasle b adb bl 6,K5b odls anes
Sl s g e ol y Sl 35 10 ozt ialpg o (FA -« o luilen))
5. | Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022,
“Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5™
Edition, Road, Housing and Urban Development Research Center (In Persian)
(3l g0l Dlsg ke Gilng ' oleiFle o o)l (sla)l" VTN et Come ol nl pleitle (Lo 5
olexsle Ju8 5 (Lo &) i j5el 280
6. | Iranian National Building Code (INBC), Vol. 6, 2019, "Structural Loads", 5" Edition,
Ministry of Roads and Urban Development, Office of National Regulations and Building
Control (In Persian)
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Water and Wastewater Engineering N g T wiigo

Course No. o 0 lold
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Course Syllabus: (48 Hours)
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1- Determining the amount of water consumed: influential factors in consumption,
domestic, industrial, and public uses, fluctuations in consumption
7. Principals of design capacity of water supply system components: water supply
sources, transmission lines, treatment plants, storage tanks, water distribution network
3. Plan period for water supply and sewerage collection systems: population forecast during
the plan period
4 - | Types of water storage tanks and calculation of their volume
5 - | Hydraulic flow in pressurized channels and presenting different calculation methods
6- Fundamentals and technical limitations in the design of water transmission lines and
distribution networks
7 - | Types of water distribution networks and their hydraulic calculations
8 - | Water distribution network components: pipes, fittings, valves
9. Construction of the water distribution network: the location of the pipes in the passages,
pipes placement, pressure testing, etc.
10- Determination of the amount of sewage according to the influential factors of fluctuations
in the amount of sewage and determining the flow rate of the design
11- | Different methods of collecting sewage and surface water
12- | The hydraulic basics of sewage collection networks and their calculation
13- Sewage collection network facilities: pipes, manholes, rainwater inlets, rainwater
overflows, washing basins, etc.
References:
Ol (o olKails 125 35 pe pgd Ll pg o o & jsi sl 4SS AYAY () o ez ol (56
1. | Taebi, A., and Chamani, M. R., 2005, "Urban Water Distribution Networks", 2" Edition,
Isfahan University of Technology Publishing Center (In Persian)
2. | Monzavi, M. T., 1985, "Urban Water Supply", 4" Edition, Tehran University Press (In
Persian)
" | Ashofte, J., 2017, "Urban Water Supply Plan", 2" Edition, Shahrab (In Persian)
42092 g 4sbp lajle (Jol 5LV o)les 05 " Sl 5 st o mje
4. | Technical and Executive System Office and Office of Engineering and Technical
Standards of Water and Wastewater, 2013, "Regulations for the Design of Urban and
Rural Water Transmission and Distribution Systems”, Publication No. 117-3, First
Revision, Plan and Budget Organization (In Persian)
M sl 4S5 b Llys g o AYAD L] g O o g,k g o jlailin] s g Sl g 6 pllas ydo
5. 5948 a3 g anlip losles VVA o leds alals AEY g VIA-Y lo a s 6 S53L " o (slo/
Technical and Executive System Office and the Office of Standards and Water and
Wastewater Projects, 2016, "Basics and Network Design Criteria of Sewerage and
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Surface Runoff", Revision of Publications 118-3 and 163, Rule Number 118, Plan and
Budget Organization (In Persian)

Larock, B. E., Jeppson, R. W. and Watters, G. Z., 2000, “Hydraulics of Pipelines

6. Systems”, CRC Press, London. 537 pp

7 Viessman Jr., W. and Hammar, M.J., 1998, “Water Supply and Pollution Control”,
" | Sixth Edition, Addison-Wesley

8 Qasim S.R., 1999, “Wastewater Treatment Plants, Planning, Design, and Operation”,
" | Technomic Publishing Co

9 Fair G.M., Geyer J.C., and Okun D.A., 1966, “Water and Wastewater Engineering”,
" | John Willy and Sons Inc

10 Mackenzie L. Davis, 2020, “Water and Wastewater Engineering: Design Principles

and Practice”, 2" Edition. WEF Press.
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Project Quantity & Cost Estimate 039599397 2 9050
Course No. 930 0 3laid
No. of Units 1 V| aslg ooy
Course Category Core @S |y 09,5
Course Type Theoretical & s o0 Y

Prerequisite

Buildings Construction Methods and szl sl b,

arety sl g bl
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Course Syllabus: (16 Hours)

1 - | Introduction to material take-off and cost estimate

2 - | Introducing unit price booklet (Fehrest Baha) and how to use it in an actual project

3 - | Introducing the relation between client, consultant and contractor; and their duties

4 - | Types of contracts, holding bids, and contractual conditions stipulated in a contract

5. Introducing different methods of work estimation and provision of work orders (changes

in the construction drawings)
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6 -

Introduction to preparing project temporary and permanent status report

7 -

Project financial relations

8-

Cost balancing

References:

1.

Buchan, R. D., Fleming, F. W. E., Grant, F. E. K., 2003, “Estimating for Builders &
Surveyors”, 2" Edition, Butterworth-Heinemann

Haghayeghi, N., 2015, "Quantity and Estimation and Price Analysis”, Vol. 1, New
Revised 22" Edition, Iran University of Science and Technology Press (In Persian)

ol JUisl bghs wlEog,3 wl g ol ol SelSs Sluuls ¢ 3 5 Slaeasls el zgloas ) 4l axly by Lo)led
O Slaswli 61995 5 (6,10 0 e « Dol 5 O Sl gz (oMol Jlil 5 (6551 o «s3le ds el @595 4K
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Basic Unit Price Index of Fields: Buildings, Electrical Utilities, Mechanical Utilitiess,
Roads, Railways and Airport Runways, Water Transmission Lines, Water Distribution
Network, Dam Construction, Collection and Transfer of Sewage, Water and Sewage
Equipment, Operation and Maintenance of Drinking Water Facilities, Transfer and
Distribution of Rural Water and Marine and Coastal Works, 2022, Plan and Budget
Organization (All In Persian)
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(Selective Courses)
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Hydraulic Structures T sl
Course No. 35 0 ylais
No. of Units 3 Y| aslgolaxi
Course Category Selective Sl w0 09,8
Course Type Theoretical S| S
SHle Sl e
Prerequisite Hydraulics, Soil Mechanics 1 Sy

Y S
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Course Syllabus: (48 Hours)

1 - | Design of stable open channels

2 - | Design of transitions (under, sub, and super critical flows)

3 - | Lake and channel problems
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4 - | Design of culverts
5 - | Introduction to dam and its appurtenant structures
6 - | Introduction to different types of spillways and their applications
7 - | Design of Ogee spillways
8 - | Hydraulic jumps
9 - | Design of stilling basins
10- | Pumps
11- | Introduction to water hammer problem
References:
1 Chanson, H., 2004, “The Hydraulics of Open Channel Flow: An Introduction”, 2"
* | Edition, Elsevier
9 United States Bureau of Reclamation, 1987, “Design of Small Dams”, 3" Edition, Water
' | Resources Technical Publication
3 Hager, W.H., Schleiss, A.J., Boes, R.M., and Pfister, M., 2020, “Hydraulic Engineering
* | of Dams,” CRC Press
4 Novak, P., Moffat, A.I.B., Nalluri, C., and Narayanan, R., 2007, “Hydraulic Structures”,
- | 4" Edition, Taylor and Francis
5. | Jain, S., 2001, “Open Channel Flow”, John Wiley and Sons, Inc.
6. | Akan, A., O., 2006, “Open Channel Hydraulics” Elsevier
7. | Chaudhry, M., H., 2022, “Open Channel Flow” 3™ Edition, Springer
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Course Syllabus: (32 Hours)

History of dam engineering and construction- Lessons learned from dam incidences in the
world

2. Basic dam engineering studies including; hydrology, geology, geotechnic, topography,
hydraulic, economy, society and environment.

3 - | Definition, classification of dams and appurtenant hydraulic structures.

4 - | Dam and appurtenant hydraulic structures layouts.

5 - | Introductory design of dam bodies; earth and concrete dams.
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6 - | Forces acting on dam.
7. Introductory design of hydraulic structures including; diversion system, spillways, intakes,
bottom outlet, and energy dissipating systems.
8 - | Operation and maintenance of dams.
References:
1 Hager, W. H., Schlesinger, A. J., Boes, R. M., and Pfister, M., 2020, “Hydraulic Engineering
" | of Dams,” CRC Press
Guyer, J. P., 2017, “An Introduction to Design and Construction of Dams”, Independently
2. .
Published
3 Novak, P., Moffat, A. I. B., Nakuru, C., and Narayanan, R., 2007, “Hydraulic Structures”,
* | 4" Edition, Taylor and Francis
4. | USBR, 1987, “Design of Small Dams”, 3" Edition, A Water Resources Technical Publication
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Water Resources Engineering ST ailio (witigo
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Course Syllabus: (48 Hours)

1- | Water cycle & water balance

2 - | Water sources and uses in the world and Iran
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3 - | Major water challenges in the world and Iran

4 - | Definition of some practical terms in water resources

5 - | Sustainable water resources management and related activities

6 - | Principles of modeling, simulation and optimization

{ - | Practical and conceptual examples

8 - | Components of an optimization process and their characteristics

9 - | Overview of some linear and non-linear cptimization methods

10- | Introducing some classical and modern optimization methods

11- | Introduction of the river-reservoir system

12- | Optimization of the river-reservoir system operation

References:

Loucks, D. P., and van Beek, E., 2017, "Water Resource Systems Planning and
1. | Management: An Introduction to Methods, Models, and Applications", Springer, jointly
published with Deltares and UNESCO-IHE

2 Karamouz, M., Szidarovsky, F, and Zahraie, B., 2003, “Water Resources Systems
" | Analysis”, Lewis Publisher

ARl sl Olejle 25 T wlie Sy pde " OFAY (T 315505 S 5 o 3l 5

3. Ol g
Bozorghaddad, A., and Grosinejad, A., 2018, "Fundamentals of Water Resources
Management", PubTehran University Jihad Publication (In Persian)
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Course Syllabus: (48 Hours)

Introduction to the general concepts of water resource quality (introduction to the country's
basic issues in the field of water resource quality, definition of pollution, pollutant source,
discharge sources, monitoring points, etc.), presenting a comprehensive example in the
field of water quality.

1-

Parameters and standards and indicators of water quality (physical, chemical, biological
2- | parameters, standard of water resources for different uses, quality index of water resources,
biological indicators).

Different types of pollutant sources (natural and human pollutant sources, point and non-

3- point pollutant sources).
A- Estimation of pollution load (definition of pollutant sources and their load, calculation
and how to estimate it in different pollutant sources).
Measurement of quality parameters in the field and designing a monitoring network (how
5. to determine quality parameters measurement stations, choosing water quality parameters,
how to determine the sampling frequency, introducing some quality parameters
measurement devices, important points in sampling and field measurements).
6- Reactions of pollutants in water receiving environments (types of reactions and reactors,
the cycle of different pollutants in the environment).
Qualitative modeling of rivers (equations of diffusion and transport of pollution, modeling
7. of dissolved oxygen in the water environment of the river, investigation of water salinity

in rivers, numerical methods of solving equations of diffusion and transport of pollution,
introduction of suitable software for simulation of river water quality).

Principles of planning and managing the quality of water resources (introduction of
control and reduction methods of point and non-point pollutant sources (examination of
8 - | the structure of pollution load allocation models, application of pollutant load stock
determination methods, examination of how to apply control and reduction methods
pollution, general review of quantitative-qualitative management models).

References:

oliwlo ul)Lm.u‘ sw..a.ﬂ.b ul} s"L.J/’éJL.d L;[QWL;L_(W)JM} dj") 4.0[:}.1" ‘\\“‘W “y ‘UL}‘)S 9P 4)5.411)5

Karamouz, M. and Karachian, R., 2018, "Planning and Quality Management of Water
Resources Systems”, 7" Edition, Amirkabir University of Technology Press (In Persian)

Perry, J., and Vanderklein, E. L., 1996, “Water Quality: Management of a Natural
Resource”, John Wiley & Sons, Inc.
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3. Akbarzadeh, A., Bashiri, S., Musakhani, M. and Abareshi, M., 2019, "Quality of Water
Resources Management”, Institute of Water and Electricity Industry Publication (In
Persian)

Crittenden, J. C., Trussell, R. R., Hand, D. W., Howe, K. J. and Tchobanoglous, G., 2012,
“MWH s Water Treatment: Principles and Design”, 3™ Edition”, John Wiley & Sons, Inc.
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Course Syllabus: (48 Hours)

1 - | Anoverview on the fundamentals of probability and statistics
2 - | Classification of hydrologic models
3 - | Hydrologic frequency analysis
4 - | Statistical optimization
5 - | Monte Carlo simulation
6 - | Anintroduction to analysis of variance
7 - | An introduction to time series analysis and synthesis
8 - | Anintroduction to sensitivity analysis
References
1 Bedient_, P.B., I—_|uber, W. C. and \_/ieyx, B. E.5 2019, “Hydrology and Floodplain Analysis”,
" | 6™ Edition, Addison-Wesley Publishing Com., New York. 813 pp.
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Bras, R. L. and Rodriguez-Iturbe, 1., 1993, “Random Functions and Hydrology”, Dover

2 Publishing, Inc., New York. 557 pp.

3 Chow, V. T., Maidment, D. R. and Mays, L. W., 1988, “Applied Hydrology”, McGraw-Hill
" | Book Co., New York. 572 pp.

4 Clarke, R. T., 1998, “Stochastic Processes for Water scientists; Development and
" | Applications”, John Wiley and Sons, New York. 183 pp.

5 Haan, C. T., 1977, “Statistical Methods in Hydrology”, The lowa State University Press,
"~ | Ames, lowa. 378 pp.

6 Kite, G. W., 1988, “Frequency and Risk Analysis in Hydrology”, Water Resources
" | Publication, Littleton, Colorado. 257 pp.

v Linsley, R. K., Franzini, J. B., Freyberg, D. L. and Tchobanoglous, G., 1992, “Water
" | Resources Engineering”, 4" Edition, McGraw-Hill Book Co., New York. 841 pp.

8 Maidment, D. R. (ed.), 1993, “Handbook of Hydrology”, McGraw-Hill Book Co., New
" | York.

9 Mays, L. W. (ed.), 2019, “Water Resources Engineering ”, 3" Edition, John Wiley and Sons,
" | New York. 738 pp.

10 McCuen, R. H., 2005, “Hydrologic Analysis and Design”, 3™ Edition, Prentice-Hall, Inc.,
" | New Jersey. 859 pp.

11 McCuen, R. H. and Snyder, W. M., 1986, “Hydrologic Modeling: Statistical Methods and
" | Applications”, Prentice-Hall, Inc., New Jersey. 568 pp.

12 Morgan, M. G. and Henrion, M., 1990, “Uncertainty: A Guide to Dealing with Uncertainty
" | in Quantitative Risk and Policy Analysis”, Cambridge University Press, New York. 332 pp.

13 Ponce, V. M., 1989, “Engineering Hydrology: Principles and Practices”, Prentice-Hall, Inc.,
" | New Jersey. 640 pp.

14, Saltelli, A., Chan, K. and Scott, E. M., 2000, “Sensitivity Analysis”, John Wiley and Sons,

New York. 473 pp.

132|261 Page



2

S ) .Ew 9 QLQ.‘}L»; col) (e u~.‘>o //.“-;w;,

Department of Civil and Environmental Engineering

Hydraulic Machinery ST b omibo
Course No. o oyl
No. of Units 2 Y| aslyslass
Course Category Selective S| wydegyS
Course Type Theoretical G| e
Prerequisite Hydraulics Sy e Shday
Corequisite Sen

(Cel YY) 1 )0 Juad pw

SRS 2 g S8y e led ey e oy ) 198 o 3550 5 2035 s Tle ey (S0 S | -

9

C;))"‘ o) séb)’ s)\.&sd’.‘&o &La.s)‘ 039 Ca& pw ey oo)‘l.gjg:;)dé iy Edis il ) d..s).ba

-Y
S b silse
‘JL:..AJl.‘é:d\b9.|a_">LgLasM‘g)@AJ)ﬁggbﬁT&gbgé)Lﬂélﬁolg%:Lasg;/.uvoﬁ)lf ¢

ML o g

15 0 50 ] e sl 5 5 g1 a8 Wyl g YLl | -

2R sleygige ( Ins slaygige (B Sl ygige =g JUkl bslas g o oy 45 e 093 |

Lg)‘d.e‘f.s 9 Lg)‘a).g 0y u:,ua} c)l.o.o.t o@‘ J?u 5)l.o.o.t ol.f.’:.w.i‘ uLwLw )L..o.) Lgl.ﬁolihw‘ -V

by oy SalesT | Z A

Course Syllabus: (32 Hours)

Pump classes and types: centrifugal pumps, displacement pumps, jet pumps, rotary pumps,

1- reciprocating pumps

9. Pump theory: speed triangle, pump power and efficiency, specific velocity, NPSH and
cavitation, pump head losses, pump characteristic curves

3. Pump selection: types of head loss in pumps, system characteristic curves, pump
performance point, pump combinations, serial versus parallel

4. Pump applications: well pumps for irrigation, water supply, flood control, pump transmission
lines, wastewater pumps

5 - | Pipelines, valves and flanges: suction and discharge lines, storage tanks, surge tanks

6 - | Pump drivers and power transmission, electric motors, diesel engines, gasoline engines

7 - | Pump stations: station building, building location, installation, operation, and maintenance

133|261 Page




2

S ) .Ew 9 QLQ.OLMJ co‘) (e u~.‘>o //.“-;w;,

Department of Civil and Environmental Engineering

8-

Pump testing

References

1.

Hicks, T. G. and Edwards, T. W., 1971, “Pump Application Engineering”, McGraw—Hill
Book Co., New York

Karassik, 1. J., Messina, J. P., Cooper, P. and Heald, C. C., Editors, 2008, “Pump Handbook”,
4" Edition, McGraw—Hill Book Co., New York

Menon, E. S. and Menon, P. S., 2010, “Working Guide to Pump and Pumping Stations:
Calculations and Simulations”, Elsevier Science Publishers Ltd., Oxford, England

Puchovsky, M. T. and Isman, K. E., Editors, 1998, “Fire Pump Handbook”, 1% Edition,
National Fire Protection Association, Inc., Quincy, Massachusetts

Rayner, R., 1995, “Pump Users Handbook”, 4" Edition, Elsevier Science Publishers Ltd.,
Oxford, England

Sulzer Pumps, L., 2010, “Centrifugal Pump Handbook”, 3™ Edition, Elsevier Science
Publishers Ltd., Winterthur, Switzerland
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Borremans, M., 2019, “Pumps and Compressors” 1% Edition, John Wiley & Sons, Inc.
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Course Syllabus: (48 Hours)

Introduction: Chemistry, Dalton's atomic theory, chemical combination laws,
1- : : . . .
atomic weight and gram atom, Avogadro's number, Mole, computational chemistry.

2- | Atom: introduction, electrical nature of matter (Thomson model, Millikan model).

Atom structure: Rutherford model, electromagnetic radiation, quantum theory
(classical theory of radiation, Bohr model photoelectric effect, radiation spectrum
and atomic number), quantum mechanics (particle and wave duality, line spectrum,
3 - | uncertainty principle. Schrédinger equation, particle in a box), hydrogen atom
(quantum numbers s, m, L, n), atoms with more than one electron, energy levels,
electron configuration, periodic table, atomic radius, ionic energy, electron affinity,
atomic nucleus, isotopes, radioactivity.

4- Thermochemistry: principles of thermochemistry, spontaneous reactions, free
energy and entropy, Gibbs equation, Helmholtz.

5. Gaseous state: gas laws, real gases, kinetic theory of gases, distribution of molecular
speeds, specific heat of gases.

Chemical bonds: ionic and covalent bonds, atomic and molecular orbitals, bond
6 - | distance, bond angle, octet rule, multiple bonds, polarity of bonds, resonance,
hydrogen bond, metallic bonds, semiconductors, non-conductors (examples).

7. Liquids and solids and solutions: evaporation, vapor pressure, boiling point, freezing
point, vapor pressure of solids, purification, solvation, vapor pressure of solutions.

g- Chemical equilibrium: reversible reactions and chemical equilibrium, Equilibrium
constants (gases, solids, liquids), Le Chatelier's principle.

Chemical reaction rate: reaction rate, effect of concentration on reaction rate, rate
9 - | equations, catalysts (with examples of explosion, immediate decomposition, energy
conversion).

10- Acids, bases and ionic equilibrium: Arrhenius theory, Bronsted-lowry theory, Lewis
theory, weak electrolytes, amphoterism, hydrolysis, buffer solutions.

Oxidation and reduction: oxidation state, half-reaction theory, balancing redox
11- | reactions, galvanic cell, Nernst equation, other chemical cells (fuel cells, batteries,
corrosion).

References:

1. | Suchocki, J., 2004, “Conceptual Chemistry”, 2" Edition., Benjamin Cummings

Ebbing, D. D., and Gammon, S. D., 2009, “General Chemistry”, 9" Edition,
Houghton Mifflin Co.

2
3. | Mortimer, C. E., 1986, “Chemistry”, 6" Edition, John Wiley & Sons, Inc.
4

Theodore, L. and Brown, H. E., 2017, “Chemistry: The Central Science” In SI
Units, Int’] Edition, Pearson Education Limited

136|261 Page



2

S ) .Ew 9 QLQ.OLMJ co‘) (e u~.‘>o ,/1{54-/,,
Department of Civil and Environmental Engineering

Chemistry and Microbiology of Water 9T 398 ong S0 g (owi
and Wastewater and Laboratory oliulo 3T g WO
Course No. 3 0 3laid
No. of Units 3(2+1) V+V)Y | aslgolaxs
Course Category Selective Sl | o egyS
Course Type Theoretical and Laboratory 2Eislel g g ks oS E9
Prerequisite Environmental Engineering Gy Japore  cwdige s
Corequisite o2
(Celis £F) 1 ()0 Joad yu

(el YY) g,k 1

@ bgpo ylgd g sbml g gumlonST 5 i aST L soges cowd CIlae (5,900L ¢ cogas oo
Oplise g S Jobs

ot Jols Jl slo ofy oy5g0m ue g Higed (pleond Jobad 1 aS ol | - ¥

sle (v, 4 65 031l (615 o5l lug g diges 50,5 oolel (g,l0 p digai b oliil i oS cons

—f

ST 9 (£)9

col jo Oyl as e Sl olyl 655l (a9l ( ST (55l QI e ,S) Seoliosge i 1S cowd
Spe el ol llis ol slale o Sl o b iiSitlle i ik (ol |

55518 g Lo 0351 _oliond St el ol o Jghog iUl 5 Lvog 550 oo 25 < Jgloo
o oix

S 50 Lo l8 y9l5 S golin o 3l8 555 500 (st 4dIS” g Slooguas) OMSL 5 O (§3g)gm9,500
(0oL (Glee 33l sl e ol Loy (Sloo 5238 y5l9 oo o 5308 53l S Lol g b yLeds NS 5 | -5
(JolSS b o slen 5235 519,50

(sl ¥Y) oo Lol too

o gy plo b g o S5 glag,S (s togidy xSl (g, 40 4355 1 hlug 5l eolan] SgSs 9 15 Jgol | -

ds) (Lo Ikl oy @ b olone 30,8 o Jaitinl o Loy sl Jslowe 4ngd 23 bl slo Jolona
calize slo aldlo 5 b g 9 SO 58 g desl ags

-Y

137|261 Page



2

S ) .Ew 9 QLQOL» col) (e u~.‘>o //.“-;w;,

Department of Civil and Environmental Engineering

85 Al 5 oy g0 b 00l jeais pan SigKz 5 55 03] by, el ] Lol olie

(o 3 MPN L IS 5,05 ) o3l s Som bl 5 5 e | —F

Course Syllabus: (64 Hours)
A: Theoretical (32 Hours)

Introduction: general explanation about water, wastewater, water pollution control, industrial
wastewater and environmental health.

General chemistry: reminder of general chemistry with more emphasis on oxidation and
regeneration and laws related to ion balance and ionization.

Qualitative chemistry: homogeneous and non-homogeneous chemical balance, ways of
transferring chemical balance

Quantitative chemistry: familiarity with sampling, preparing samples and measuring devices,
measuring by weight and volume methods.

Physical chemistry: thermodynamics (heat, work, energy, enthalpy, entropy, free energy,
effect of temperature on the equilibrium constant), vaporization pressure of liquids, surface
tension, dissolution of solids in liquids, osmosis, dialysis, principle of extracting soluble
substances, electrochemical, electrodes and electro-cells, conductivity, chemical kinetics of
enzymes and catalysts, surface adsorption

6-

Microbiology of water and wastewater (characteristics and classification of microorganisms,
sources of microorganisms in water and wastewater, enumeration and identification of
microorganisms, pathogenic microorganisms, indicator microorganisms, evolving
microorganisms).

B: Laboratory (32 Hours)

The principles of work and use of the equipment: analysis by spectrophotometry,

1- chromatography, or other methods.
2. Standard solutions: preparation of normal solutions, standardization of solutions by primary
standards, preparation of sulfuric acid and soda with different normality.
The topics of turbidity, color, pH, acidity, chemical coagulation, hardness and its removal,
3- chlorine and chlorides, DO, BOD, COD, iron, nitrogen, manganese, fluorine, etc. In these
topics, the health effect of each of the above parameters, the main sources, the method of
measurement and the interpretation of the data will be discussed.
4- | Enumeration and identification of microorganisms (measurement of coliforms, MPN, etc.)
References:
1 Edberg; L., 2013, “Chemistry and Biology of Water, Air, And Soil: Environmental Aspects”,
" | 1% Edition, Koros Press Limited
2 Sarai, D. S., 2005, “Basic Chemistry for Water and Wastewater Operators”, Revised Edition,
" | American Water Works Association (AWWA)
3. | Hauser, B., 2001, “Drinking Water Chemistry a Laboratory Manual”, CRC Press
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Lahav, O. and Birnhack, L., 2019, “Aquatic Chemistry: for Water and Wastewater Treatment
Applications ”, De Gruyter, Berlin, Boston

APHA, 2017, “Standard Methods of the Examination of Water and Wastewater”, 23"
Edition, American Public Health Association, Washington DC

Tchobanoglous, G., Stensel, H., Tsuchihashi, R., and Burton, F., 2014, “Wastewater
Engineering: Treatment and Resource Recovery”, 5th Edition, Metcalf & Eddy, Inc.

Suchocki J., 2004, “Conceptual Chemistry”, 2" Edition, Benjamin Cummings

Ebbing, D. D., and Gammon, S. D., 2009, “General Chemistry”, 9" Edition, Houghton
Mifflin Co.

© o N | ok

Mortimer, C. E., 1986, “Chemistry”, 6" Edition, John Wiley & Sons, Inc.
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Course Syllabus: (64 Hours)

A: Theoretical (32 Hours)
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1. |Available water sources and their polluting sources
2. |Chemical, and biological characteristics of water
3. Laws related to the quality of drinking water and the necessity and importance of purifying
drinking water
A- Physical purification of water: separation of suspended solids from water, different types of
sedimentation
5 - |Chemical treatment of water: coagulation and flocculation, related principles and theories
6 - |Water Softening: removal of hardness with chemicals and ion exchange methods
7. Filtering and clarifying water: characteristics of filters, hydraulics of filters, components of
filters
8 - |Methods of removing soluble minerals and organic substances in water
9 - | Aeration and its principles and application in water purification
Water disinfection: using chlorine, ozone, ultraviolet rays, and other water disinfection
10-
methods.
11- | Hydraulic analysis of water treatment plants

B: Laboratory (32 Hours)

Measurement methods, and interpretation of data of turbidity, color, pH, acidity, alkalinity,
1. | suspended matter, jar test, chemical coagulation, hardness, chlorine, chlorides, DO, and
coliforms MPN, will be discussed.
References:
1 Mackenzie L. D., 2020, “Water and Wastewater Engineering: Design Principles and
* | Practice”, 2" Edition. WEF Press.
2. | MWH, 2015, “Water Quality Principles and Design”, 3" Edition
3 Reynolds, T. D. and Richards, P. A., 1996, "Unit Operations and Processes in
" | Environmental Engineering”, PWS Publishing Company, Boston, USA.
4, | Sarai, D. S., 2006, “Water Treatment Made Simple for Operators”, John Wiley and Sons.
Kumar, R. and Singh, R. N., 2006, “Municipal Water and Wastewater Treatment”. Capital
S. Publishing.
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Principles of Wastewater Treatment |3 @%b adai wiige Jgof
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Course Syllabus: (64 Hours)

A: Theoretical (32 Hours)
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1- [Sources of wastewater production (urban, industrial, agricultural, runoff)

2- | Chemical, and biological characteristics of wastewater

Laws related to the discharge of wastewater into the environment and the necessity and

3- importance of wastewater treatment

4 - Preliminary treatment of wastewater: familiarization with coarse and fine screening, grit
chamber, flow measurement devices, preliminary sedimentation

5. Secondary treatment processes: Familiarity with different activated sludge systems, trickling

filters, stabilization ponds, secondary sedimentation, and sludge treatment.

6 - |Disinfection of wastewater

7 - | Disposal and reuse of treated wastewater

8 - |Hydraulic analysis of wastewater treatment plants

B: Laboratory (32 Hours)

Measurement methods, and interpretation of data of total suspended solids, volatile
suspended solids, dissolved oxygen (DO), coliforms MPN, Biochemical Oxygen Demand

1. (BOD), Chemical Oxygen Demand (COD), Metals, Nitrogen, and Phosphorus will be
discussed.

References:

1 METCALF & EDDY, 2014, “Wastewater Engineering: Treatment and Resource Recovery”,
* | 5" Edition, McGraw-Hill., USA.

2 Mackenzie L. D., 2020, “Water and Wastewater Engineering: Design Principles and
* | Practice”, 2" Edition, WEF Press

3 Reynolds, T. D. and Richards, P. A., 1996, "Unit Operations and Processes in
" | Environmental Engineering”, PWS Publishing Company, Boston, USA.

A Kumar, R. and Singh, R. N., 2006, “Municipal Water and Wastewater Treatment”. Capital
" | Publishing.

5 APHA, 2017, “Standard Methods of the Examination of Water and Wastewater”, 23™
" | Edition.
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Course Syllabus: (48 Hours)

1- | History of municipal solid waste management

2- | Functional elements of municipal solid waste management

3 - |Legislation and regulation of solid waste management

4 - |Composition of municipal solid waste

5 - |Physical, chemical and biological characteristics of solid waste

6 - |Adaptive integrated solid waste management principles

7 - |Classification of municipal solid waste

8 - |Preparation of solid waste

9 - | Separation, reuse and composting residential solid waste at the source

10- | Hazardous municipal solid waste

11- | Storage of municipal solid waste

12- | Transportation of municipal solid waste

13- | Transfer stations

14- | Physical, chemical and biological organic solid waste

15- | Processing and recycling solid waste equipment

16- Solid waste landfilling: site selection, site preparation, solid placement, gas management,
leachate management, surface water management, odor management

17- | Waste to energy

References:

Kreith, F. and Tchobonoglous, G., 2002, “Handbook or Solid Waste Management”,
McGraw-Hill, 2" edition.

Tchobanoglous, G., Theisen, H., and Vigil, S. A., 1985, “Integrated Solid Waste
Management: Engineering Principles and Management Issues”, McGraw Hill.

Chang, N. B. and Pires, A., 2015, “Sustainable Solid Waste Management”, Wiley
Publication.

Burnley, S., 2014, “Solid Waste Management”, Wiley Publication.

g w N

Pichtel, J., 2014, “Waste Management Practices”, Boca Raton: CRC Press.
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Air Pollution and Control Methods J55 sbgigs 3190 FogT
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Course Syllabus: (48 Hours)

1- | Air pollutants and their main sources

2- | Air pollution effects on human health and environment,

3 - | Air pollutants and regional and global climate issues, global warming

4 - | Air pollution trend in Iran and world

5 - | Principals of air sampling and air pollution measurements
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6 - | Air pollution index and air pollution standards
7 - | Air pollution emission estimates
8 - | Atmospheric chemistry and meteorology for air pollution control engineers
9 - | Air pollution dispersion mechanisms
10- | General ideas in air pollution control and air pollution prevention
11- | Indoor air pollution
References:
1 De Nevers, N., 2000, "Air Pollution Control Engineering”,2" Edition, Mc-Graw-Hill Book
" | Co.
2 Cooper, C. D. and Alley, F. C., 2002, "Air Pollution Control: A Design Approach"”, 3™
" | Edition, Waveland Press Inc.
3 Flagan, R. C., and Seinfeld, J. H., 2013, “Fundamentals of Air Pollution Engineering”, Dover
" | Publications.
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Course Syllabus: (32 Hours)

1 - | General: Review of important subjects of classical soil mechanics

Introduction to the mechanics of unsaturated soils: history, applications, basic principles,
concept of suction and negative pore pressure, principle of effective stress in unsaturated soils

Stability of slopes: Review of application of shear strength of soils in the stability of soil
slopes, different methods of analysis of stability of slopes
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Complementary shear strength theory of soils: standard triaxial compression tests and
4- interpretation of their results, stress paths in different spaces, the concepts of peak and critical
state friction angles, triaxial extension tests and other shear strength tests, estimation of soil
parameters for design
Lateral soil pressure: review of the application of soil shear strength in estimation of lateral
5 - | pressures, different methods of estimation of soil lateral pressures in static and pseudo static
cases, geotechnical design of earth-retaining structures
Advances in consolidation: review of standard consolidation test, theory of three-dimensional
6 - | consolidation, drainage wells and methods of expediting soil consolidation, isotropic
consolidation in triaxial test and the basis of critical state soil mechanics
7 - | Selected topics on the mechanics of Iran and Farse province soil
References:
1 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, “An Introduction to Geotechnical
* | Engineering”, 3" Edition, Pearson
2. | Mitchell, R. J., 1983, “Earth Structures Engineering”, Springer
3. | Lambe, T. W. and Whitman, R. V., 1969, “Soil Mechanics”, John Wiley and Sons, Inc.
4 Fredlund, D. G. and Rahardjo, H., 1993, “Mechanics of Unsaturated Soils”, John Wiley and
" | Sons, Inc.
5. | Craig, R. F., 2006, “Craig’s Soil Mechanics”, 7Tth Edition, Spon Press
6. | Nova, R., 2012, “Soil Mechanics”, John Wiley and Sons.
7 Ishibashi, I. and Hazarika, H., 2010, “Soil Mechanics Fundamentals”, CRC Press, Taylor
" | and Francis Group
8. | Verruijt, A., 2018, “An Introduction to Soil Mechanics”, Springer
9. | Budhu, M., 2011, “Soil Mechanics and Foundation”, 3™ Edition, John Wiley and Sons, Inc.
10 Powrie, W., 2014, “Soil Mechanics: Concepts and Applications”, 3" Edition, CRC Press,
" | Taylor and Francis Group.
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Course Syllabus: (48 Hours)

1 - | Review of bearing capacity of shallow foundations

2 - | Review of different types of shallow and deep foundations

3 - | Structural design of single square footing
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4 - | Structural design of single rectangular footings
5 - | Structural design of combined footings
6 - | Structural design of cantilever footings
7 - | Structural design of strip footings supporting several columns
8 - | Definition of soil modulus of subgrade reaction
9. Application of modulus of subgrade reaction in design of strip footings supporting several
columns
10- | Introduction to SAFE computer code for design of different types of footings
11- | Design of continous footings using SAFE
12- | Different types of retaining walls
13- | Structural design of cantilever retaining walls
References:
1. | Bowles, J. E., 1996, “Foundation Analysis and Design”, 5" Ed., McGraw-Hill Book Co.
2 Coduto, D. P., 2013, “Foundation Design — Principles and Practices”, 2" Edition., Pearson
" | Education
u‘..o.»..?-l.w ul..n.».ﬂ.?u )S)A ‘Ho ‘-)AAJ‘)JB A‘Y’V—J O)Lmi.! 4)).4.».) ‘”L’?/j <_$_>/j.é ‘st ‘SAA/W“ ‘\\“‘\a ‘Gey.w‘ J.A.AJ‘yl
3. OS5 9
Eslami, A., 2016, "Foundation Engineering, Design and Construction”, Publication No. K-
437, 2" Edition, Road, Housing & Urban Development Research Center (In Persian)
e Sl 80 giloped 5 ol D)ls g mtige 5 KT O F e i e (ol pleztle Lo 2 ke
olizle 7S
4. | Iranian National Building Code (INBC), Vol. 7, 2021, "Geotechnique and Foundation
Engineering", 4" Edition, Ministry of Roads and Urban Development, Office of National
Regulations and Building Control (In Persian)
5 Canadian Foundation Engineering Manual (CFEM), 2006, 4" Edition, Canadian
" | Geotechnical Society
6 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2011, “An Introduction to Geotechnical
* | Engineering”, 2" Edition, Pearson
7. | Craig, R. F., 2006, “Soil Mechanics”, 7" Edition, Chapman and Hall/Spon Press
8 Budhu, M., 2011, “Soil Mechanics and Foundations”, 3" Edition, John Wiley and Sons,
" | Inc.
9. | Fellenius, B. H., 2019, “Basics of Foundation Design”, PileBuck Int. Inc.
10. | Bazant, Z., 2014, “Methods of Foundation Engineering”, Elsevier
11 ACI 318-19, 2019, “Building Code Requirements for Structural Concrete and
* | Commentary”, American Concrete Institute
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Course Syllabus: (32 Hours)

1 - | Purpose of site investigations

2 - | Description and classification of different types of soil and rocks

3 - | Methods of subsurface investigations

4 - | Different methods of sampling and assessing disturbed samples
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5 - | Methods of obtaining undisturbed samples

6 - | Laboratory tests and investigations

7 - | Field tests and investigations

8- | Equipments for site investigations

9- A site investigation project is presented in which all necessary laboratory and field tests are

described and how the data is used is explained.

References:

1. | Das, B. M., 2006, “Principles of Geotechnical Engineering”, 5" Edition, Thomson

2 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2011, “An Introduction to Geotechnical
* | Engineering”, 2" Edition, Pearson

3. | Craig, R. F., 1987, “Soil Mechanics”, 4™ Edition, Chapman and Hall

4. | Craig, R. F., 2006, “Craig’s Soil Mechanics”, 7" Edition, Spon Press.

5. | Nova, R., 2012, “Soil Mechanics”, John Wiley and Sons

6 Briaud, J. L., 2013, “Geotechnical Engineering: Unsaturated and Saturated Soils”. John
" | Wiley & Son, Inc.

7. | Budhu, M., 2011, “Soil Mechanics and Foundations”, 3" Edition, John Wiley & Sons, Inc.
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Course Syllabus: (48 Hours)

1 - | Introduction to the role of rock mechanics in engineering projects

2 - | Intact rock and rock mass properties

3 - | Laboratory tests on rocks

4 - | Field tests on rock mass
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5 - | Rock classification systems

6 - | Introduction to rock slope stability

7 - | Introduction to foundations on rock

8 - | Introduction to rock excavation methods

9 - | Introduction to computer codes

References:

1 Goodman, R. E., 1989, “Introduction to Rock Mechanics”, 2" Edition, John Wiley & Sons,
" | Inc.

2. | Wyllie, D.C., 1999, “Foundations on Rock”, Taylor & Francis

MT )Jw) s"«_f«.w/u@ L?b‘éj Kew giuLio" Avay ) waile
3. | Hatef, N., 2018, "Rock Mechanics and Design of Foundation on Rock ", Aaineh Publishing
(In Persian)

4., | Aydan, O, 2019, “Rock Mechanics and Rock Engineering”, CRC Press.

5 Fjer, E., Holt, R. M., Horsrud, P., and Raaen, A. M., 2008, “Petroleum Related Rock”,
" | Elsevier.Mechanics
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Principles of Tunnel Engineering g qwinigo Jgo!
Course No. 35 0 3lad
No. of Units 2 Y| oolgolos
Course Category Selective Sl | o 09,
Course Type Theoretical S| ey
Prerequisite Elementary Rock Mechanics Sledie S Sl Sty
Corequisite TP
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Course Syllabus: (32 Hours)

History of tunnel engineering and planning considerations (history of tunneling, types of

1- tunnels, design problems, design process)
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Rock mass structure and collecting geological information (review) (main types of structural
2 - | complications, important features of discontinuities, methods of collecting and analysis of
geological information)
Classification of rock masses (review) (concepts related to the classification of rocks and
3 - | their necessity, classification of rock by Terzaghi, Stini and Lofer method, classification of
RSR, RMR and Q system, evaluation of rock mass classification systems)
Analysis of stresses around excavations and tunnels (distribution of stresses around single
4- holes, stress distribution in circular tunnels, influenced area around tunnel (after excavation),
problem of tunnel profile in the distribution of stresses in the tunnel wall, rock pressure and
its measurement)
Design of retaining systems and strengthening tunnels (principles of tunnel supporting and
strengthening, descrete barrier for the stability of mountains and blocks suseptible to
5 - | downfall and sliding, analysis of retainer and rock interaction, application of rock
classification systems in estimating the required retainer, theoretical and analytical methods
of predicting needed tunnel support)
6 - | Rock bolts and shotcrete design
7 - | Rock mechanics computer codes
References:
1. | Goodman, E (1989): Introduction to Rock Mechanics.
2 Whittaker, B. N. and Frith, R. C. (1990): Tunneling: Design, Stability and Construction,
" | London: Institution of Mining and Metallurgy.
3 Hoek, E and Brown, E.T. (1980): Underground Excavations in Rock, The Institution of
" | Mining and Metallurgy, London
4. | Bieniawski, Z. T. (1984): Rock Mechanics Design in Mining and Tunneling, Balkema.
anl i M B owaige IYAY iz o o IS5 g eIl sle gy wisla
5. | Hatef, N., Abedi Dariuni, A. S. and Tavakoli, M. H., 2014, "Tunnel Engineering", Aaineh
Publishing (In Persian)
6. | Aydan, O., 2019, “Rock Mechanics and Rock Engineering”, CRC Press
7. | Wahlstrom, E., 1973, “Tunneling in Rock”, Elsevier
8 Celada, B and Bieniawski, Z. T., 2021, “Ground Characterization and Structural Analyses
" | for Tunnel Design”, Taylor & Francis
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Principles of Embankment Dams .

cIpe: TG b guntigs Jpo!
Engineering
Course No. 30 6 kans
No. of Units 3 V| aslgolax
Course Category Selective Sl | w0 09,
Course Type Theoretical S| s ey

: ar ) :
Prerequisite Foundation Engineering 1, R SLcien
Hydraulics Sy o

Corequisite BNV
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Course Syllabus: (48 Hours)

geology, geotechnical investigation, hydraulics, economy and environmental study

General aspects of dam engineering: site Investigation, topography of damsite, hydrology,

2 - | Dam types and criteria for selecting suitable dams for a given site

3 - | Borrow areas and zoning of dams

4 - | Loading conditions for dam analysis

state, rapid drawdown, etc.)

Stability analysis of dam body under different loading conditions (end of construction, steady
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6 - | Instrumentation of dams
Tips on construction, maintenance, operation . . . of dams
7 - | (It is recommended that a site visit to a dam under construction or in operation be planned
during this course).
References:
1 Kutzner, C., 2018, “Earth and Rockfill Dams: Principles for Design and Construction”,
" | Routledge
2 Sherard, J. L., Woodward, R. J. and Gizienski, S. F., 1963, “Earth and Earth Rock Dams:
" | Engineering Problems of Design and Construction”, John Wiley & Sons
3 U. S. Government Printing Office, 1987, “Design of Small Dams”, New York University
" | Press
4 Fell, R., MacGregor, P., Stapledon, D. Bell, G. and Foster, M., 2018, “Geotechnical
* | Engineering of Dams”, 2" Edition, CRC Press
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Introduction to Geoenvironmental S ) SuiKigh§ 9 (51 doio

Engineering shwe

Course No. 30 6 kans
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Course Type Theoretical S| ey
; ; ; DS SOl

Prerequisite SO|I_ Mec_hanlcs 1, Environmental * 3y
Engineering G s cwdige

Corequisite BNV
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Course Syllabus: (32 Hours)

1 - | Introduction to geoenvironmental engineering

2 - | Introduction to landfill engineering

3 - | Introduction to soil contamination and remediation techniques

4 - | Introduction to recycling of construction materials

5 - | Introduction to pollution due to explosions and vibrations

6 - | Site visit
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References:

1 Reddy, L. and Inyang, H. 1., 2000, “Geoenvironmental Engineering: Principles and
" | Applications”, CRC Press

2 Rowe, R. K., Editor, 2012, “Geotechnical and Geoenvironmental Engineering Handbook”,
" | Springer Science and Business Media, L L C

Mohamed, A. M. O. and Paleologos, E. K., 2018, “Fundamentals of Geoenvironmental
3. | Engineering: Understanding Soil, Water, and Pollutant Interaction and Transport”,
Butterworth-Heinemann
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Retaining Structures obeSi b o 3w
Course No. 35 0 3lad
No. of Units 2 Y| oolgoloxs
Course Category Selective ELESHE PSR TY
Course Type Theoretical S| Y

Prerequisite

Foundation Engineering 1
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Course Syllabus: (32 Hours)

1 - | Introduction to excavation and retaining structures

2 - | Excavation methods and machineries

3 - | Methods of stability analysis for excavations

4 - | Retaining and anchoring techniques for excavations

5 - | Anchoring walls using horizontal and inclined members

6 - | Retaining walls reinforced/anchored with tensile elements
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7 - | Sheet piling
8- | Review of Iranian Geotechnical Code- Excavation chapter
O- | Site visits
References:
1. | Bowles, J. E., 1996, “Foundation Analysis and Design”, 5" Edition, McGraw-Hill
2 Coduto, D. P., 2001, “Foundation Design — Principles and Practices”, 2" Edition, Prentice
" | Hall
3 <
Eslami, A., 2016, "Foundation Engineering, Design and Construction”, Publication No. K-
437, 2" Edition, Road, Housing & Urban Development Research Center (In Persian)
5 be ke 85 wgilu e g ol D)l g (wdige 5 TtTp" N Fe e plie Cone )l pl pleisle Lo ke
oozl J s
4. | Iranian National Building Code (INBC), Vol. 7, 2021, "Geotechnique and Foundation
Engineering”, 4" Edition, Ministry of Roads and Urban Development, Office of National
Regulations and Building Control (In Persian)
5 CFEM, 2006, “Canadian Foundation Engineering Manual”, 4" Edition, Canadian
" | Geotechnical Society
6. | Budhu, M., 2011, “Soil Mechanics and Foundations”, 3@ Edition, John Wiley and Sons, Inc.
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Geosynthetics and Soil Improvement | ;e ol i, g b Sl
Techniques S
Course No. o oyl
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Course Syllabus: (48 Hours)

1 - | Introduction to soil improvement: history, applications and methods

2. Geosynthetics design and construction methods for drainage, erosion control, subgrade
protection and strengthening,

3 - | Micro piles, soil improvement by bearing capacity increase

4.- Soil consolidation and stabilization, seepage control and isolation, filling of holes and
sinkholes, remediation and reconstitution, uplift of structures experiencing settlement

5 - | Site visit

References:

1 Moseley, M. P. and Kirsch, K., editors, 2004, “Ground Improvement” 2" Edition, Spon

" | Press, Taylor and Francis Group
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Sarshy, R. W., editor, 2006, “Geosynthetics in Civil Engineering”, Woodhed Publishing
Limited, Cambridge, England

Koerner, R.M., 1997, “Designing with Geosynthetics”, Prentice Hall, New Jersey, U.S.A.

Holtz, R.D., Christopher, B.R. and Berg, R.R., 1997, “Geosynthetic Engineering”, Bitech
Publishers Ltd., Canada

AR L I

Van Santvoort, G. P. T. M., 2017, “Designing with Geosynthetics”, CRC Press
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Introduction to Numerical Methods 05 g 505 iy b bt
& Softwares in Geotechnical . :

Engineering g5 uige 39 o131
Course No. o o ylold
No. of Units 2 Y| ool olass
Course Category Selective LBl wys e,
Course Type Theoretical S| ey
Prerequisite Foundation Engineering 1 V& e iy
Corequisite e
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Course Syllabus: (32 Hours)

1 - | Principles of numerical modeling in geotechnical engineering

2 - | Analysis and design of reinforced soil walls software (SNAILZ)

3 - | Analysis and design of foundations software (SAFE, MAT)

4 - | Analysis and design of deep foundations software

5 - | Analysis and design of slopes software

6 - | Analysis of seepage flow in soil software (Seep/W)
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References:

1. | Pots, D. M. and Zdravkovi¢, L., 2001, “Finite Element Analysis in Geotechnical
Engineering”, Thomas Telford

2. | Geo-Studio User Manual, 2018, Geo-Slope Inc. https://www.geoslope.com/

3. | SAFE User Manual, 2022, Computers and Structures Inc. https://www.csiamerica.com/

4. | MAT3D User Manual, 2019, https://www.scribd.comwa.org
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Highway and Construction _— .
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Machineries
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Course Syllabus: (32 Hours)
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Introduction:

1 - | A review on construction techniques, Construction planning and management, Principles of
soil compaction, Field density and compaction control
Road and Construction Machineries:

2. Roadwork machineries: (trucks, rollers, tractors, scraper, compactors, grader, ripper,
bulldozer, loader, backhoes, ...), Road asphaltic layers machineries (bobcat, finisher,
milling machine, trimmer, steel-tire roller, ...), Construction machineries
Other Machineries:

3 - | Ground exploration machineries (drilling machines, augers, sampling machines)

Tunneling machineries (jumbo drill, drill wagon, hammers, miners, rockbolters, TBM, ...)

4- Complementary Topics:

Controls and experiments (plate load test, pile load test, rockbolt tensile strength test, ...)

References:

azdgs g dali ol FFF o,leds o i ‘"‘_sJL*‘*‘: oY silo uj')u" AYAN (Gt 8 pllas 2o
1. | Executive Technical and Executive System Office, 2009, "Introducing Construction
Machinery", Publication No. 446, Plan and Budget Organization (In Persian)
9 Day, D. A. and Benjamin, N. B. H., 1991, “Construction Equipment Guide”, John Wiley
" | and Sons, Inc.
3 Schaufelberger, J. and Migliaccio, G. C., 2019, “Construction Equipment Management”,
" | Routledge.
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Principles of Traffic Engineering Sdl 5 witigo Jgo!

Course No. 35 0 3lad

No. of Units 2 Y| oolgolos
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Course Type Theoretical S| ey
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Course Syllabus: (32 Hours)

1 - | Introduction to transportation engineering and traffic engineering

Study of the traffic flow, concepts and parameters such as speed, traffic density, traffic
volume, traffic flow, capacity and their measurement methods

3 - | Controlling systems in urban regions, traffic signals, types and their design methods

4 - | Parking, study and design

5 - | Urban roads capacity and their influencing factors
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6 - | Urban transportation systems
7 - | Traffic and environmental effects
8 - | Safety in traffic and its influencing factors
References:
1. | Rogers, M., 2003, “Highway Engineering”, Blackwell Science Publications
Roess, R. P. Prassas, E. S. and McShane, W. R., 2019, “Traffic Engineering”, 5 Edition,
2. p
earson
3 Mannering, F. L. and Washborn, S. S., 2020, “Principles of Highway Engineering and
* | Traffic Analysis”, 7" Edition, John Wiely and Sons, Inc.
4 Currin, T. R., 2012, “Introduction to Traffic Engineering: A Manual for Data Collection
* | and Analysis”, 2" Edition, Cengage Learning
5 PRI 53 58 50 pges Ola M etz AYVD g ol
" | Shahi, J., 1996, "Traffic Engineering", 3" Edition, Academic Publishing Center (In Persian)
5 LS olKazils ol jLaasl M sl pwdzge ol AYAA cp e Sl ye
" | Arabani, M., 2009, "Principles of Traffic Engineering”, Gilan University Press (In Persian)
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Transportation Engineering S5 (wkigo

Course No. o9 0 les
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Course Syllabus: (32 Hours)

1- Introduction: transportation and its influence on urban developments, history in Iran and
in the world
7. Transportation systems: ground transportation, air transportation and marine
transportation
3 - | Transportation planning: planning process, urban domestic and regional transportations
Transportation planning models (trip production, trip distribution, trip separation, route
4 - J
selection, . . .)
5 - | Transportation systems management
References:
1 Wright, P. H. and Ashford, N. J., 1998, “Transportation Engineering: Planning and
* | Design”, 4" Edition, John Wiley and Sons, Inc.
2 Papacostas, C. S. and Prevedouros, P. D., 2000, “Transportation Engineering and
* | Planning”, 3" Edition, Prentice Hall
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3 Fricker, J. D. and Whitford, R. K., 2018, “Fundamentals of Transportation Engineering:
* | A Multimodal Systems Approach”, 2" Edition, 6" Printing, Pearson Prentice Hall,
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Railway Engineering ol ol
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Course Syllabus: (32 Hours)

1- History of railway engineering

2- Cross sections of one-way and two-way railways
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3- Mechanical investigation of lanes and systematics of axis in a lane
4- Static and dynamic analysis of railways under vertical loads and elastic deflections,
velocity factor
5- Rail cross-section and its completion with rail strength
6- Rail: Cross-sections, optimum cross-section, rail-wheel contact, rail technical
properties, special rails, rail welding, rail failures
7. Traverse sleepers: Materials (wood, steel, concrete), role, physical properties,
advantages and disadvantages.
8- Connection devices: Nails and bolts, elastic connectors
9- Joints, types of joints, long rails, stress calculation in a rail section
10- Ballast: Role, materials, role in stability, types of ballast, design
11- Railway construction in plane curves, widening under different conditions,
additional strength in curves, derailing risk and superelevation.
12- Urban transportation system, light weight trains, tramway, monorail and metrorail.
References:
Chandra, S. and Agarwal, M. M., 2013, “Railway Engineering ", 2" Edition, Oxford
L University Press.
2 Li, D., Hyslip, J., Sussmann, T. and Chrismer, S., 2019, “Railway Geotechnics”,
' Paperback, CRC Press
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Principles of Airport Engineering ol 8g 5 wiigo Jgo!
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Course Syllabus: (32 Hours)

1- Introduction (traffic and transportation engineering, airport transportation systems, flight
traffic, economy and history of iran and world air transformation)
7. Aerial navy (effect on airways transportation planning, physical characteristics of airplanes,
airport loading, introduction to IATA, ICAO, FAA and other organizations)
3- | Air traffic (air traffic control, airways, navigation systems, etc.)
A- Airport (site selection and its criteria, configuration model, environmental, geotechnical, and
seismic considerations, safety and security problems, design, etc.)
5- | Special airports (helicopter and short runway airports)
References:
1 Kazda, A. and Cavez, R. E., 2015, “Airport Design and Operation”, Emerald Publishing
" | Limited
2 Horonjeff, R. McKelvey, F., Sproule, W. and Young, S., 2010, “Planning and Design of
* | Airports”, 5" Edition, McGraw-Hill Education
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Pavement Laboratory Slwg y olisle 3T
Course No. 35 0 3lad
No. of Units 1 V| aslg olass
Course Category Selective Sl | s 09,8
Course Type Practical Ses | S EY
Prerequisite: Pavement Design oly s3lwg, ) by
Corequisitr: t)loon

(Caclio ¥Y) 1y Joad

¥

g oo ¢ Slg oS o oSl Cpols ¢ Jlail (gadais ¢ o (g4 )0 g5 g4z ,0 18 sla yiolej]
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J,..»'Lo)'i Wiy B Qo) ynd geo— P9 Sl “_g';_lLé.J bolse jiSlos L_gl§.> “_ﬁ;;JLé_J -Y

Course Syllabus: (32 Hours)

Bitumen (asphalt) tests: penetration test, ring and ball softening point test, degree of

1 - | ignition temperature, ductility test, viscosity test by Sybolt-Furol apparatus and kinematic

viscometer, bitumen density test

Asphaltic concrete test: aggregation distribution test, Marshall stability test, aggregation
and asphaltic concrete density tests, maximum density of the asphalt mix, calculations an

d

2- determination of the optimum bitumen content, bitumen extraction test (determination of
bitumen content)
References:

1. | Kett, I., 1998, "Asphalt Materials and Mix Design Manual", Elsevier

Arabani, M., 2014, "Bitumen and Asphalt Tests", Gilan University Press (In Persian)

3. | Nicholls, C., 2017, “Asphalt Mixture Specification and Testing”, CRC Press.
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o jlw

(Structure)
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Strength of Materials 2 Y &law cuoglio
Course No. 30 0 ko
No. of Units 3 Y| oslg ol
Course Category Selective 2Bl | s eg,S
Course Type Theoretical & S o0 €S
Prerequisite Strength of Materials 1 V dlas Cwglis pLPe W]
Corequisite e

(caelio FA) 1w > Jodd puw
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Course Syllabus: (48 Hours)

1 - | Stress and strain transformations in 2D and 3D, plane stress and plane strain states, pressure
vessels

2 - | Yield and failure criteria, introduction to the theory of plasticity

3- Buckling of columns and compression members

4 -

Energy and approximate methods in deformation analysis
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5 - | Beams on elastic foundations

6 - | curved and non-prismatic beams

7. | Plastic analysis of frame structures

8. | Introduction to 2-D theory of elasticity, introduction to theory of shells and plates

References:

1 Cook, R. D. and Young, W. C., 1999, “Advanced Mechanics of Materials”, 2" Edition,
" | Prentice Hall, New Jersey. 481 pp.

2 Boresi, A. P. and Schmidt, R. j., 2003, “Advanced Mechanics of Materials”, 6™ Edition, John
" | Wiley & Sons, Inc., New Jersey. 611 pp.

3 Ugural, A. C. and Fenster, S. K., 2003, “Advanced Strength and Applied Elasticity”, 4"
" | Edition, Pearson Education, Inc., New Jersey. 544 pp.

4 Timoshenko, S., 1956, “Strength of Materials”, part 1, part 2 and part 3, 3" Edition D Van
" | Nostrand Co.

5 Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2020, “Mechanics of
* | Materials”, 8" Edition, McGraw-Hill Book Company.

6. | Hibbeler, R. C., 2011, “Mechanics of Materials”, 8" Edition, Pearson Prentice Hall.

7. | Popov, Egor P., 1999, “Mechanics of Materials”, 2" Edition, Prentice Hall.
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Loading S,
Course No. o9 0yl
No. of Units 2 Y| aslgslass
Course Category | Selective EiESHE PSR TY
Course Type Theoretical & S o €S
Prerequisite Structural Analysis I Y oojle Judo Sl
Corequisite Structural Analysis 11 Voosle Julo e
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Course Syllabus: (32 Hours)

1 - | An introduction to loading of structures, codes, structural design philosophy, load

combinations

2 - | Dead loads, live loads, soil pressure, and hydrostatic pressure loads, tributary area, reduced

live loads

3- Flood, rain, and ice loads

4 - | Snow loads, balanced and unbalanced load, partial load, minimum load, sliding snow
drift on lower roofs

loads,

5 - | Wind loads, general requirements, basic wind speed, factors (ground elevation, exposure,

wind directionality, topographic, ...), wind dynamic loading
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6 -

Earthquake load

7-

Introduction to Special Loadings

References:

ASCE Standards, ASCE/SEI 7-22, 2022, “Minimum Design Loads and Associated Criteria
for Buildings and Other Structures”, American Society of Civil Engineers

IBC, 2021, “International Building Code”, International Code Council, Inc.

Fanella, D., 2018, “Structural Load Determination: 2018 and 2021 IBC and ASCE/SEI 7-
16>, 1% Edition, McGraw Hill

(il g oy Dyl30 pylaz Gialng (ol le o 0 slayl" AV (i Come ol nl pleisle o e
oleilo J5S 5 (Lo ol ke 50l 8
Iranian National Building Code (INBC), Vol. 6, 2019, "Structural Loads", 5" Edition,

Ministry of Roads and Urban Development, Office of National Regulations and Building
Control (In Persian)

Jii oy o loplasle b aob ool AoV @il ol o agleasle b 4l o8l 6,550 sels S
Sl s g e ol y Sl 35 10 ozt ialpg o (FA -« o luilen))
Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022,

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5%
Edition, Road, Housing and Urban Development Research Center (In Persian)

Gl ) llasl iis Olo Mleajle (s, 5L AYAF s ol Sy

Mostufinejad, D., 2015, "Loading Structures”, 7" Edition, Arkan Danesh Publications (In
Persian)
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Elementary Optimization of

B o jlw Jlowio b aug
Structures
Course No. o9 0ol
No. of Units 3 Y| aslyolas
Course Category | Selective Sl | w0 0,5
Course Type Theoretical | e

Structural Analysis 2, Engineering Sledly ¥ ojla Jolow

Math : Sl
athematics iy

Prerequisite

Corequisite Engineering Mathematics e Slusls e

(Celw FA) 1 ()0 Jad
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by blaw gomaius g ola | =Y
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SIS Sla S5 5l onliiul b 55les aud L o piie iz biaige bilew J> | = ¥

SIS oSS 5l onliiasl b g5lasls o b o pitie wiz olbdigy Lilos > | — A

SolSS Sl > slogis, b olal | -9

Course Syllabus: (48 Hours)

1 - | Introduction to optimization, engineering applications of optimization

2 - | Statement and classification of optimization problems

3 - | Formulation of optimization problems with emphasis on structural engineering
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4 - | Optimization concepts using the graphical method

5 - | Sensitivity analysis in optimization problems

6 - | Solution of single-variable optimization problems using classical techniques

7. Solution of multi-variable optimization problems with equality constraints using classical
techniques

g- Solution of multi-variable optimization problems with inequality constraints using classical
techniques

9 - | Introduction to evolutionary optimization techniques

References:

1. | Rao, S.S., 2009, “Engineering Optimization, Theory and Practice”; 4" Edition, John Wiley
and Sons. Inc.

2. | Arora, J. S., 2012, “Introduction to Optimum Design”, Elsevier Inc.

3. | Kirsch, U., 1993, “Structural Optimization: Fundamentals and Applications”, Springer-
Verlag, New York, 1993.

4. | Vanderplaats, G.N. ,1984, “Numerical Optimization Techniques for Engineering Design:
With Applications”, McGraw-Hill Book Co., New York

5. | Jeter, M. W., 1986, “Mathematical Programming: An Introduction to Optimization”, Marcel
Dekker, New York
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Matrix Analysis of Structures L0 jlw (s ilo Julxi
Course No. o9 oyl
No. of Units 3 V] oaslgolaws
Course Category Selective Sl oy 095
Course Type Theoretical S| ey
Prerequisite Structural Analysis 2 Y oojle Julow Sl
Corequisite e

(caelio FA) 1w > Jodd puw

e umijflﬁﬁ}ﬁdlum -
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Course Syllabus: (48 Hours)

1 - | Introduction to matrix algebra and numerical computations

2 - | Matrix analysis of plane trusses

3 - | Matrix analysis of beams

4 - | Matrix analysis of plane frames

S5 - | advanced topics: member end releases, temperature and secondary effects
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6- | Matrix analysis of three-dimensional structures

7. | Introduction to matrix analysis of shells and plates

8. | Introduction to nonlinear analysis of structures

References:

1 Kassimali, A., 2012, “Matrix Analysis of Structures”, 2" Edition, Cengage Learning, Inc.

2| Mc Guire, W., Gallagher, R. H. and Ziemian, R. D., 2000, “Matrix Structural Analysis”, 2"
Edition, Cengage Learning, Inc.

3. Hibbeler, R. C., 2020, “Structural Analysis”, 10" Edition in SI Units, Pearson Publication

4 Sennett, R. E., 1994, “Matrix Analysis of Structures”, Prentice Hall
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Elementary Finite Elements | PRY-PRCPRE PR REL

Course No. oo oyled

No. of Units 3 V| aslgolax

Course Category Selective SB[ s 0,8

Course Type Theoretical Y 990 &9
1 1 1 QLuélJ sY O'LM: J.Al.?‘_’

Prerequisite ﬁﬂt;l:ﬁgl:rr]z[[@:aly3|s 2, Engineering SIS .
'

Corequisite BNV
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Course Syllabus: (48 Hours)

1 - | General concepts in finite element and matrix analysis methods

2 - | Solution of differential equations in 1D domains with FEM: trusses and beams

Solution of differential equations in 2D and 3Ddomains with FEM: Heat conduction and
elasticity problems

4 - | Introduction to the element technology, iso-parametric elements, numerical integration.

Introduction to the computerized implementation of FEM and its application in a
commercial software package.

References:

Zienkiewicz, O. C., and Taylor, R. L., 2005, “The Finite Element Method”, Vol’s 1 and 2,
5™ Edition, McGraw Hill Book Company

2. | Bathe, K. J., 2014, “Finite Element Procedures”, 2" Edition, Klaus-Jiirgen Bathe
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Reddy, J. N., 2005, “An Introduction to the Finite Element Method”, 3 edition, McGraw-
Hill Education.

Cook, R., 1995, “Finite Element Modeling for Stress Analysis”, John Willey and Sons, Inc.

Logan, D. L., 2007, “A First Course in the Finite Element Method”, 4" Edition, Thomson
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Principles of Bridge Engineering B wigo Jgo!
Course No. o 0lold
No. of Units 2 Y| aslgolass
Course Category | Selective EESH RSN TR
Course Type Theoretical S| s ey

&Ys8 slaosls b
o sl (b oY Sy

Y oae,l

Design of Steel Structures 2, Design

Prerequisite of Reinforced Concrete Structures 2

Corequisite BNV
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Course Syllabus: (32 Hours)

1 - | Introduction to bridge engineering: history, bridge types, construction methods

2 - Bridge loading (based on Iranian loading standards and international standards)

3- Loading distribution systems: introduction, load distribution and analysis methods
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Influence lines: envelope diagram for shear and flexural moment

Reinforced concrete bridges: planar bridges, girder bridges.

Steel bridges: girder bridges, composite bridges, fatigue in the design of steel decks.

Bridge bearings: neoprene bearing pads, rocker bearings.

Bridge piers and abutments: span size, bridge pier scour, structural design

Introducing bridge analysis & design softwares

References:

4391 9 aslip ylojles gl a8 auass VYA o lads 4 pii Mo b (g S0 ol T VFe e Sl g b pllas zds
Technical and Executive System Office, 2021, "Specifications for Bridge Loading",
Publication No. 139, 1% Revision, Plan and Budget Organization (In Persian)

20585 " 59Y38 slo o (Pl Jahgios AYAS alil 5l 26 5yl alS 5 o lons (g o33 3l 280

Sl gely Oylig J& g e 0aSdaghy g (555007 Canlyy (g0 pal) D)lai g 55 aelp Ciglae TR0 o Lol

Office of Technical Affairs, Compilation of Criteria and Risk Reduction due to Earthquake,

2007, "Guidelines for Design of Steel Bridges", Publication No. 395, Plan and Budget

Organization and Transportation Research Institute of the Ministry of Roads and
Transportation (In Persian)

O ael oSl 4y Bl ise YA @ yis Mo, [ i slo L dewlo g 2ol aoli o I AYAY (Sl 8 pllas 8o
Sstez Lawlyy (63 ply Ol g (o35 sl Ziglae (]
Technical and Executive System Office, 2008, "Code for Design and Calculation of

Reinforced Concrete Bridges", Publication No. 389, Anex to Iran's Concrete Code, Plan and
Budget Organization (In Persian)

bablie slgsg, 5 Saloys Gos i sloatal)” AYAY (DT (i 3 lbsl 285 5 baJlns (2505 5 (33 5l 280

505 2039 9 0958 Siey alip 5 Cupae Slojle TP ojled w85 8L (slo l sogazme 0 o/

Bureau of Technical Affairs and Development of Criteria and Bureau of Water Engineering

Standards, 2002, "Guidelines for Determining Scour Depth and its Remedial in the Vicinity

of Bridge Foundations", Publication No. 260, Plan and Budget Organization and Ministry of
Energy (In Persian)

s o5y ShLasl e Sy 5 Y35 b 2 Sle) o DL YAV i Gl
Tahoni, S., 2018, "Bridge Design (Reinforced Concrete, Steel and Prestressed Concrete
Bridges)", University of Tehran Press (In Persian)

AASHTO, 2002, “Standard Specifications for Highway Bridges”, 17" Edition, American
Association of State Highway and Transportation Officials

Chen, W. F. and Duan, L., 2003, “Bridge Engineering: Construction and Maintenance”, 1%
Edition, CRC Press

Chen, W. F. and Duan, L., Editors, 2014, “Bridge Engineering Handbook” Five Volumes,
2" Edition, CRC Press

© o N o

Chen, W. F. and Duan, L., Editors, 2014, “Bridge Engineering Handbook, Seismic Design”,
2" Edition, CRC Press
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Masonry Buildings S sbplesl
Course No. o 0lodd
No. of Units 2 Y| aslyslas
Course Category | Selective Sl s e
Course Type Theoretical S| s S
Prerequisite Structyral Analysis 2, Construction gllas \‘ o3l Jelod Sy
Materials & Laboratory Biulo;l g Slaslo
Corequisite e
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Course Syllabus: (32 Hours)

1 - | Background and types of masonry buildings

2 - | Material properties of masonry units and mortars
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3 - | Mechanical properties of masonry units and mortars
4 - | Mechanical properties of masonry prism
5 - | Seismic behavior and modes of failure of masonry buildings and their components
6 - | Numerical modelling of masonry buildings and their components
7 - | Methods of construction of masonry buildings
8- | Unreinforced masonry (URM) buildings
9- | Confined masonry (CM) buildings
10- | Introduction to reinforced masonry (RM) buildings
11- | Design and construction of jack arch slabs
12- | Design and construction of concrete beam-block slabs
References:
1. Beall, C., 2012, “Masonry Design and Detailing”, 6" Edition, McGraw Hill
2| Hendry, A. W., Sinha, B. P. and Davis, S. R., 1997, “Design of Masonry Structures”, 3"
Edition, CRC Press
3. | Masonry Standards Joint Committee (MSJC), 2013, “Building Code Requirements and
Specifications for Masonry Structures”, Joint Publication of The Masonry Society
Roberts, J., Arasteh, a. r., Camilleri, D. H., Fudge, C. and Valentine, J. P., 2018, “Manual for
4. | the Design of Plain Masonry in Building Structures to Eurocode 6, 2" Edition, Institutaion
of Structural Engineers
(il g oly )l (o e b slaplaiFlo izl 5 2" AYAN oiie cone lpl pleitle Lo o, e
5 olesle Ju8 5 (Lo &l ie gl 1280
" | Iranian National Building Code (INBC), Vol. 8, 2019, "Design and Construction of Masonry
Building", Ministry of Roads and Urban Development, Office of National Regulations and
Building Control (In Persian)
5 Sama coly Dl 35 0 M laisle (Lo Oy o pidis domeo slozal)" AV (latle Lo ) jae cpgas 8
6 S5l e
" | National Building Regulations Compilation Office, 2020, "Guide of Vol. 8 of Iranian
National Building Codes", Road, Housing and Urban Development Research Center (In
Persian)
7 35 i 5 (oolied W3l Mallor o8ty " opd G sl o szl 5 shoj (L ATAY o) o s p2lo
" | Maheri, M. R., 2004, "Seismic Design and Construction of Arch Slabs", International
Institute of Seismology and Earthquake Engineering (In Persian)
asl p ylojls DY o,leis 4y s ' Il g d> i slocdiw (s>l g (b JorSl g AV (Sl g 8 pllas ubs
8. a9
Technical and Executive System Office, 2011, "Instructions for Design and Construction of
Joist and Block Slabs"”, Publication No. 543, Plan and Budget Organization (In Persian)
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Wooden Structures 9> ol
Course No. 30 6 kans
No. of Units 2 Y| aslgolass
Course Category Selective Sl | o eg)S
Course Type Theoretical & o0 €S
. Structural Analysis 2, Construction las ¥ o5l Jolov o e a
Prerequisite ) ] L)
Material & Laboratory oKislejl 5 Slexsla
Corequisite e
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Course Syllabus: (32 Hours)

1- | Wooden building types, design criteria and codes

2- Design loads, wooden structures behaviour under loads

3 - | wood properties, lumber grading, structural laminated glued lumbers

4- | Beam design, structural wood panels
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5 - | Axial load and combined loading (compression and flexure)

Wooden diaphragm, wooden shear wall, wooden trusses

7 - | Fasteners in wood, nails, bolts, lag bolts/screws

8 - | Connection details, connection hardware, wood diaphragm to shear wall anchorage

9- | Seismic provisions for irregular structures, wooden buildings inspection and repairement

References:

1. | ANSI/AWC, 2018, “National Design Specification for Wood Construction”, ASD/LRFD,
American Wood Council

2. | ANSI/AWC, 2015, “Special Design Provisions for Wind and Seismic”, American Wood
Council

3. | csa 086, 2019, “Engineering Design in Wood”, Canadian Standard Association.

4. | Breyer, D. E., Cobeen, K., and Martin, Z., 2020, “Design of Wood Structures”, 8" Edition,
McGraw Hill.
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Maintenance and Repair of Buildings PR PYES PP PR RV
Course No. 30 ko
No. of Units 2 Y| oslgolas
Course Category Selective SBEl | ey 09)F
Course Type Theoretical & o0 EY

Prerequisite Structures 2, Design of Steel sloojle b (¥ 4ol iy

Design of Reinforced Concrete oG b

Structures 2 Y ooVss

Corequisite e
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Course Syllabus: (32 Hours)

1 - | Introduction to vulnerability, repair, strengthening and service life of structures
2 - | Introduction to seismic assessment of existing steel and reinforced concrete structures
3 - | Introduction to seismic strengthening of existing steel and reinforced concrete structures
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4 - | Assessment of damaged concrete structures due to chemical agents

5 - | Different repair materials of concrete structures

6 - | Methods for utilization of repair materials in concrete structures

7 - | Repair of underwater concrete structure

8 - | Different corrosion protection methods of reinforced concrete and steel structures

9 - | Programming and management for maintenance of different structures

10- | Introduction to different service life prediction models

References:

1_ »)).4)' ).w.: :1/’,&»?.5@ <.§)/~‘4-i’j poiORS ! AYAY T 5‘5‘\.\.»...)).40)
Zomorshidi, 2005, "Building Repair and Maintenance", Zomord Publication (In Persian)

oyl Cato g ple olfisls @l lasl Mo pae g ol ]t s ojle jrens™ ATAA (O o cwgad

2- | Quddousi, P., 2019, "Concrete Structures Repair; Strategy and Management”, Iran
University of Science and Technology Press (In Persian)

3- FEMA 273, 1997, “NEHRP Guidelines for the Seismic Rehabilitation of Buildings”,
Federal Emergency Management Agency

4- ACI 546R-96, 1998, (Reapproved 2001), “Concrete Repair Guide”, American Concrete
Institute,

5. ACI 546.2R-10, 2010, “Guide to Underwater Repair of Concrete”, American Concrete
Institute
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Strength of Materials Laboratory Tlaw a0 glio olKislo 3T
Course No. o939 0 Lo
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Course Syllabus: (32 Hours)

1- | Tension test of metals

2- | Hardness test of metallic materials

3- | Impact test of metal specimen

4- | Torsion test of mettalic sections
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5- | Buckling test of metallic columns with different restrained conditions
6- | Unsymmetrical bending test on mettalic beams and determination of shear center
7- | Continuous metallic beam test (stress, strain and deflection)
8- | Introduction to displacement measurement instruments
9- | Introduction to fatigue tests
10- | Introduction to photoelasticity tests
References:
ASTM, 2022, “Annual Book of Standards”, Volumes 01.03, 01.04, 01.05, 03.01, 03.03,
1. |04.01, 04.02,04.08, 04.09, 04.11, 04.12 and 04.13, American Standard for Testing and
Materials, ASTM International, West Conshohocken, PA
2 Punurai, W., Hsu, C. T. T., 2012, “Mechanics of Materials - Laboratory and
" | Experiments”, LAP Lambert Academic Publishing.
3 Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2020, “Mechanics of
" | Materials”, McGraw-Hill Book Company.
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Course Syllabus: (40 Hours)
A- Theoretical: (28 Hours)

1- Welding history and definition

2 - | structure and properties of metals, metallurgical study of steels

3- Welding symbols, how to read welding drawings?

4 - | Weld types (according to welding execution method): SMAW, GUAW, FCAW,
GTAW, SAW, PAW, ESW

5 - | Connection types and welding defects

6 - Welding program schedule, methods for weld measurement

7 - | Weld examination methods, visual inspection, weld defect acceptance tolerance

8 - | Weld destructive and nondestructive examination methods, weld defect acceptance
tolerance

9- Welding in special environments and conditions

B - Workshop: (12 Hours)

1- | Training workshop and welding plants visits

References:

1 1948 63, b g Cupae plojle ol Ll YYA
Deputy Technical Affairs, Office of Technical Affairs and Standards Compilation,
2001, "Structural Welding Regulations of Iran", Publication No. 228, Publications of
the Management and Planning Organization (In Persian)

2 | WIT-T, 2020, “Welding Inspection Technology”, 6™ Edition, American Welding
Society

3. | William, A. B., Mark, A. B., Kevin, E. B., 2009, “Welding Technology Fundamentals”,
Goodheart-Willcox
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Seismic Design of Concrete Structures | (s slojl sloy s 10
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No. of Units 3 Y| oaolgolas
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Course Syllabus: (48 Hours)

1- | General seismic design requirements

2- | Analysis of structures, Seismic Force Resisting System (SFRS)

3_ Design philosophy and ductility in reinforced concrete structures, general requirements in
ductile design of members and connections

4- | Reinforced concrete load-bearing wall systems

5- | Reinforced concrete moment frames (ordinary, intermediate, and special)
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6- | Simple reinforced concrete frames with shear walls or steel bracing
7- | Composite and dual seismic force resisting systems
References:
1. | ACI-318-19; 2019 "Building Code Requirements for Structural Concrete”, American
Concrete Institute
2 Paulay, T., and Priestley, M. J. N., 1992, “Seismic Design of Reinforced Concrete and
" | Masonry Buildings”, John Wiley and Sons, Inc.
3 Moehle, J. P., 2015, “Seismic Design of Reinforced Concrete Buildings”, Mac Graw-Hill
" | Book Company
4 Fardis, M., Carvalho, E., and Fajfar, P., 2015, “Seismic Design of Concrete Buildings to
" | Eurocode 8”, CRC Press
50y Ol3s ez Gilng )] o slepleitle (ol 5 2" AYA gt ! pleitle e O 5k
olexslo Ju8 5 (Lo &) i jgel 1185 ((s5le e
5.
Iranian National Building Code (INBC), Vol. 9, 2020, "Design and Construction of
Reinforced Concrete Structures”, 5™ Edition, Ministry of Roads and Urban Development,
Office of National Regulations and Building Control (In Persian)
Ui ol o laglaisle b 4ol ol VEN Wiyl 0 biplasle b adb (5T 6,550 odls S
6 Sl s 9 (pSms woly Slihond 35 pa oty Gl g o (MA- - o, i)
* | Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022,
"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5"
Edition, Road, Housing and Urban Development Research Center (In Persian)
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Seismic Design of Steel Structures Y o8 slaojlu sloy o 21,b

Course No. 33 6 kas
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Course Type Theoretical & o €S
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Course Syllabus: (48 Hours)

General seismic design requirements

Analysis of structures, Seismic Force Resisting System (SFRS) of steel structures

3 - | Design philosophy and ductility in steel structures, steel as a ductile material, general
requirements in ductile design of members and connections
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4 - | Moment frames (ordinary, intermediate, and special), prequalified connections in moment
frames

5 - | Braced frames (concentric and eccentric), shear walls

6- Composite and dual seismic force resisting systems

7 - | Novel SFRS’s in steel buildings

8 - Tests, procedure for seismic performance approval of members, connections in SFRS’s

References:

1. | ANSI/AISC 341-16, 2016, “Seismic Provisions for Structural Steel Buildings”, American
Institute of Steel Construction

2. AISC, 2018, “Seismic Design Manual”, 3" Edition, American Institute of Steel Construction

3. | ANSI/AISC 358-16, 2016, “Prequalified Connections for Special and Intermediate Steel
Moment Frames for Seismic Applications”, American Institute of Steel Construction

4. | Gioncu, V., and Mazzolani, F., 2017, “Seismic Design of Steel Structures”, 1% Eition., CRC
Press.

5. | Bruneau, M., Uang, C. M., and Sabelli, R., 2011, “Ductile Design of Steel Structures”, 2"
Edition, McGraw-Hill Book Company
g oly Oylig ey sl g ‘"d‘oy}.‘f sloylozle /> 4 C)L" AP (epo Cone oolpl leisle GL Ol yoe

6 olexsle J58 5 o ol yhe 5l 85 (g5l et
Iranian National Building Code (INBC), Vol. 10, 2022, "Design and Construction of Steel
Structures”, 5 Edition, Ministry of Roads and Urban Development, Office of National
Regulations and Building Control (In Persian)
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Principles of Remote Sensing 299 3 i (Sl
Course No. o039 0 Lo
No. of Units 3 Vi aslgolax
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Course Syllabus: (48 Hours)

1 - | Introduction to Remote Sensing (RS), RS component

2. Physical principles of RS, electromagnetic wave, interaction of objects with, electromagnetic
wave, thermal radiation

3 - | Platforms and sensors

4 - | Introduction to some of Earth observation satellite missions

5 - | Image preprocessing, radiometric correction, geometric correction
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Introduction to image processing, interpretation, color composite, image enhancement,
principal component analysis (PCA), filtering

7 - | Digital image processing (pattern recognition, image classification, image segmentation)

8 - | RS applications and products

References:
Richards, J. A. and Xiuping, J., 2013, “Remote Sensing Digital Image Analysis”, 4" Edition,
1. Springer

2. | Weng, Q., Quattrochi, D., and Gamba, P., 2018, “Urban Remote Sensing”’, CRC Press

oé‘)'] u‘)L.&..sJ‘ ‘W ul} ‘ Hjjdj/u&?(‘m ‘j‘zr.o" 5\?‘ \ “s 5‘51Lo) 9 - - ‘SQLLS
3. | Fatemi S. b. and Rezaei, Y., 2022, "Fundamentals of Remote Sensing", 5" Edition, Azadeh
Publications (In Persian)
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Course Syllabus: (32 Hours)

1 - | Introduction, GIS definition, GIS history, GIS component
2 - | Modeling spatial data
3 - | Data type w.r.t. number of dimensions
4 - | Data storage and visualization in computer
5 - | Methods of spatial data generation
6 - | Projection systems and georeferencing
7 - | Database, Database Management System (DBMS) and its type,
8 - | Attribute information
9 - | Topology
10- | Interpolation, deterministic, geostatistic
11- | Spatial database, spatial indexing
Spatial data analysis in GIS, overlay functions of vector layers, overlay functions of raster
12- | layer, arithmetic operations, spread function, searching function, Analytic Hierarchy Process
(AHP)
13- | Modeling using Atrtificial Neural Network (ANN)
References:
1 Chang, K., 2018, “Introduction to Geographic Information System”, 9" Edition, McGraw-
" | Hill Education.
Davis, B. E., 2001, “GIS: A Visual Approach”, Onward Press
3 Longley, P. A., Goodchild, M., Maguire, D. J. and Rhind, D. W., 2011, “Geographic
" | Information Systems and Science”, Wiley
" | Ali Mohammadi, A., 2009, "Basics of Geographical Information Sciences and Systems",
University Humanities Books Compiling Organization (In Persian)
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Course Syllabus: (48 Hours)

1 - | Introduction to photogrammetry

2 - | Principle of imaging system (cameras and other imaging devices)

3 - | Image measurements

4 - | Single-image photogrammetry
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5 - | Stereophotogrammetry

6 - | Introduction to analytical photogrammetry

7 - | Introduction to aerial photogrammetry

8 - | Introduction to UAV photogrammetry

9 - | Introduction to close-range photogrammetry

10- | Photogrammetric products and applications

References:

1 Wolf, P. R., Dewitt, B. A. and Wilkinson, B., 2014, “Elements of Photogrammetry with
" | Applications in GIS”, 4™ Edition, McGraw-Hill Education

2 Luhmann, T., Robson, S., Kyle, S. and Boehm, J., 2013, “Close-Range Photogrammetry and
* | 3D Imaging”, 2" Edition, De Gruyter Publisher

3 Fernando Carvajal-Ramirez, F., Agiiera-Vega, F., and Martinez-Carricondo, P., 2021, “UAV
" | Photogrammetry and Remote Sensing” MDPI publisher

4., | Schenk, T., 2005, “Introduction to Photogrammetry”, The Ohio State University
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Course Syllabus: (32 Hours)

1 - | Introduction: water resources and GIS, GIS component

2 - | Digital data sources for water resources

3 - | Geodatabase: geodatabase data model, Arc hydro data model
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4 - | GIS analysis functions and operations

5 - | GIS for surface water hydrology

6 - | GIS for groundwater hydrology

7 - | GIS for water quality

8 - | GIS for water resources monitoring and forecasting

References:

1 Johnson, L. E., 2009, “Geographic Information Systems in Water Resources Engineering”,
* | CRC Press

Dixon, B. and Uddameri, V., 2015, “GIS and Geocomputation for Water Resource Science
and Engineering (Wiley Works)”, American Geophysical Union

3 Patel, D., 2014, “Application of RS and GIS in Water Resources Management”, LAP
' | LAMBERT Academic Publishing
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GIS Laboratory 28152 CLEND! i olialo 3T
Course No. o9 oyl
No. of Units 1 V| aslg olass
Course Category Selective Sl | s 0,8
Course Type Practical Ses | S EY
— R SleMb | " Lo
Prerequisite EIS_Prlnplples in Civil o 6’ Sons
ngineering Ol e (omdigen o bdl i
— R SleMb | " Lo
Corequisite Iganlsirljerlnf:lples in Civil (o 6’ L
gineering Olres (i ;0 k8l

(Cel YY) 1 )0 Juad pw

alol) oy ledbl Jooz @Y 0,8 aslsl AICMap . sl assie ArcGIS , ol asais

Lo 4Y ol | ArcCatalog | - ¥

PP s 3 125 ¢ 908 i i3S (00,5 @ po (yoy | = ¥

Slpe lplisile 098, | - F

e aly | -0

oy Sledbl oS @ goin> | - F

oy sle Y g9, OVErlaY wlys w, slo 4Y g9, OVErlay wlg overlay «lg | - v

Course Syllabus: (32 Hours)

Introduction to ArcGIS, introduction to Arcmap, adding layer (raster & vector), opening

1- attribute table (add filed, edit, ...)

2 - | ArcCatalog, new layer generation

3 - | Georeferencing, reprojection, projection definition
4 - | Digitizing, edit toolbox
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5 - | Proximity functions

6 - | Searching by attribute

7 - | Overlay functions, overlay functions in raster, overlay functions in vector

8 - | 3D analysis, TIN, contour, slope, aspect, ....

References:

Hillier, A., 2011, “Manual for Working with ArcGIS10”, University of Pennsylvania,

1. School of Design, SELECTWORKS Press

2. | Law, M. ,2022, “Getting to Know ArcGIS Desktop 10.8 ”,6™ Edition, Esri Press

3. | Price, M. H., 2022, “Switching to ArcGIS Pro from ArcMap ”, 2" Edition, Esri Press
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Principles of Global Positioning| ., . . L
Sl Card g0 (it i (o
System
Course No. 33 6 lans
No. of Units 2 Y| oolgolos
Course Category Selective Bl | s 09,8
Course Type Theoretical 3= oS EP
. . by s gl
Prerequisite Fundamentals of Terrestrial Surveying oty
&)
Corequisite BNV

(Cel YY) 1 o Juad pw

CorBye (ot i OS5 | = Y

ol s o bl g el | Y

235 St 5 Slaiie slapive dapyis

ol 2 Cadee el Al o hg, | - O

3B pleel Jo slasass | - #

o o> o5 s o o o bl laca b | -V

).i{o 6|°)|9-°L° 6)-.’9“ L§L°r°3-"‘*:‘."’“ - A

Course Syllabus: (32 Hours)

1 - | Introduction to GPS

2 - | GPS details

3 - | GPS errors and biases

4 - | Datums, coordinate systems, and map projections

5 - | GPS positioning modes
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6 - | Ambiguity-resolution techniques
7 - | GPS standard formats and GPS applications
8 - | Other satellite navigation systems
References:
1. | Blokdyk, G., 2022, “Global Positioning System ”, 3" Edition, 5STARCooks
2 Leick, A., Rapoport, L. and Tatarnikov, D., 2015, “GPS Satellite Surveying”, 4" Edition,
" | John Wiley and Sons, Inc.
3 Hoffmann-Wellenhof, B., Lichtenegger, H., and Collins, J., 1994, “Global Positioning
* | System: Theory and Practice”, 3" Edition, Springer-Verlag
Krakiwsky, E. J., 1973, “Conformal Map Projections in Geodesy”, Department of Geodesy
4. | and Geomatics Engineering, Lecture Note No. 37, University of New Brunswick,
Fredericton, New Brunswick, Canada
5 Teunissen, P. J. G., Jonge, P. J. and Tiberius, C. C. J. M, 1995, “A New Way to Fix Carrier-
" | Phase Ambiguities”, GPS World, Vol. 6, No. 4, pp. 58-61
Vanicek, P. and Krakiwsky, E. J., 1986, “Geodesy: The Concepts”, 2" Edition, Elsevier
6. Science
7 Kaplan, E. D., and Hegarty, C. J., 2005, “Understanding GPS: Principles and Applications”,
* | 2" Revised Edition, Artech House Publishers
8 El-Rabbany, A., 2006, “Introduction to GPS: The Global Positioning System”, 2" Revised
" | Edition, Artech House Publishers
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Adjustment Calculations and | b (39037 g Sy lbuwilono
Statistical Tests & sbT
Course No. RILES
No. of Units 3 Y| oolgolass
Course Category Selective Sl | wys 09 S
Course Type Theoretical XY WIS EY
Prerequisite Numerical Analysis 3 Jolo pLIvN)
Corequisite S

(Celw FA) 1w yo bad pw

Slase S Sy | )

Slapo cp oS polod 2 ygpe | - Y

S5 ey d Sy | =Y

Soyialyl gy 4 Sy | —F

bys &V¥olee gy s Sy | — O

Dy 3l S b ygeil [ - Y

Sy dm glo goil |~ A

Course Syllabus: (48 Hours)

1 - | Least squares adjustment

2 - | Areview of least squares properties

3 - | Mixed model

4 - | Observation equation model

5 - | Condition equation model

6 - | Adjustment with constraints
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{ - | Testing before adjustment
8 - | Testing after adjustment
References:
1 Teunissen, P.J.G., 2006, “Probablity and Observation Theory”, Lecture Notes, Delft
" | University of Technology
2 Leick, A., Rapoport, L. and Tatarnikov, D., 2015, “GPS Satellite Surveying”, 4™ Edition,
" | John Wiley & Sons, Inc.
3. | Vanicek, P., and Krakiwsky, A., 2015, "Geodesy the Concepts", North-Holland Publishing
4, | Kariya, T., and Kurata, H., 2004, "Generalized Least Squares"”, John Wiley & Sons, Inc.
5 Bjorck, A., 1996, "Numerical Methods for Least Squares Problems"”, Society for Industrial
" | & Applied Math.
6 Wolf, P. R., and Ghilani, C. D., 1997, "Adjustment Computations: Statistics and Least
* | Squares in Surveying and GIS", 3" Edition, John Wiley & Sons, Inc.
Cooper, M. A. R., 1987, "Control Surveys in Civil Engineering", Collins Professional and
Technical Books
8. | Mikhail, E. M., 1983, "Observations and Least Squares", University Press of Amer
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Geodetic Surveying and Control | JxigSeiog s hs aidi

Networks Analysis JS b 4

Course No. o