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Chapter One

Overview of Bcheloro f
Science in Civil Engineering
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FIELD DEFENITION:

5AcE

The field of civil engineering is one of th
oldest branches of the engineeri
profession, which is involved in the desi
and construction of all kinds of buildings, t
construction and management of rog

bridges, railways, aqueducts, can:
wharves, and warehouses to facilita
internal communication and foreig

exchanges, as well as in the construc]
ports, breakwaters and lighthouses t
facilitate commercial activities. Also, whe
natural phenomena such as earthqua
floods, and landslideg@the main source ¢
damage to human life and property, this fij
works by strengthening mamade structure
in order to protect thesenateriab and
spiritual capitals Actions to provide
sustainable water resourcesraidage of
cities, disposal of indwisal and domesti(
sewage and its treatment are other impor
measures in civil engineering. In addition
the above, energy production &
distribution, development of airport
construction of chemical process plants i
nuclear power plants, and désation of sea
water can also be counted among of

applications of this field, which due to ti

AiGAERE © €1¢ ¢ O Fa T A

¢ WA%D v AAp Aw
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WAZHLE WAV W Y WBiaé i

grw- j&rwy £; wO)
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o KEyW i WoldWHASEE C 84
a° €WwAIP2 0 AUFAX)E W
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¢ 3z
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BiaG® °EwvAp 0 AE v
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#o ¢ Qi Wb pdlia B v
Y%z 0y ABRRCPDARV Y
| avi i IEACRYORADANKEE |
¢w & WOCHI: EJ daaiiy w - ¥
COAGA BvEN ¢ ¢ jw A EvE &
Az Bk K BLzak @& BSiér 1
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tremendous technological developmel
including tools and methods of e@mote
sensing, and new perspectives regarq
environmental sustainability and i
neessity of resilience of mamade
structures against natural and artifig
factors, fundamental changes have occu

Y wa Y%y A2y wh & &
BOCw BANA Y | YEW AC
%y WE ¢ EBAO v E
Qy ApQp OV &4 WHE wiio -
i WiV pAA vy K@ QIGE CBG

in the design and implementation of the ) ¢ Av
artifacts.
FIELD PURPOSE: 5AaE

The purpose of the civil engineering field
to train efficient andskilled forces for the
design, construction, monitoring al
maintenance of natural or artificial bu
environments in a sustainable and resilie
manner,in such a way that they meet t
needs of the societyheseanclude roads anc
railways, bridges, canals, dams, airpo
sewage systems, transmission lin
structural components of buildingstc.

Also, it is intended that the graduates of t
| ifdheyesd desire

and have the necessary potentiabuld

field at the bacheldr s

purdle their education at higher levels in
desiredspecialty.
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woep Oy a° E AGGEWA 9
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NECESSITY AND IMPORTANCE
OF CIVIL ENGINEERING:

05v %0 Y AR Yh AGUC U

The importance of civil engineering it
clearly manifesgtitself when considering th
construction policies needed for the progr|
and prosperity of the country and the need
huge investments for the creation &

construction of: residential, commercial a

industrial  buildings and comptes,

A z A QA B4 WZAOOAE”
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highways and main and secondary rog ® VWAWEE § WA | 15\
railways, s'ecured .sustainable wa i E j 1 o+ A K § A7z x|
resources, implementing water supj
networks, and system of collection a ) !
disposal of waste water.
FUNCTIONS ABILITY AND " R = o >

] 0 1
COMPETENCE OF GRADUATES: Stuwosm-Auj Eyv
Civil engineering graduates will have tl ¢tCozwé ¢éviny!? 0\
following skills and abilities: 51 Az oc‘bt W
1-As a member of consulting firmg 151 LAY IAEBE (b A0 Yeh

participating in the @signing ang
calculation of conventional buildings ai
structures, highway construction and
structureswaterfacilities andutility lines,
and preparing project ducuments
2-As a field engineer in construeti
companiesparticipating in theaxecution
of constructon projects dams, bridges
road construction aqueducts, canal
power plants, sewerage systemegater
supply projectand other infrastructure
3- As a supervising field engineeypervie
the implementation of constructic
projects in various fields.
4- Employment in research institutes a
knowledgebased companies.

5- Continuing education ingraduate anc

CAWGhawi oy wika A{ A
| AOA z 36y, W/EEEWAEIG3-
y* wspwlev yA CAA Of

WE AV Y-
ool ¢ vawil Bhv O B -8
CV Yaw v VAR OB nBRH o ke

| ¢ ¢ WA ~ | IC§ gvuinhd

| & i Y W v a8 wisdzej w
& ywokhwa  a Ay o A(

Wi - w A 3

U /AE %k awiewwy
) a6 asApCiEgat Cy
v A E£iwe B U BE &5y A

OwCp z ¢ E ¥k

. _ wmt CoCunfy i Eal
postgraduate programs in  various A
specialized civil engineeringrogramsor ay %ay C Ao bAU A¥ @}
completing spealized research courses ) Cii , E @lE/zvyé céa
PROGRAM LENGTH AND 5-wUV 61
SYSTEM : ' y

The averageaduration of this programis 4
years. Based on the rules and regulation

the Ministry of Science, Research an(

Y%z C)0Y BWARU a ey 1 OB

y jwécCeé £ | +A0
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Technology, it is based on semestenit
educatioal system. Each course unit duri
each semester is agalentto 16 hours if it
is theoetical 32 hoursif it is practical, 48
hours if it is of workshop type The 2
internship units must be completed in

months

v §C8 g CE¢AU]
°Ewz ¢%nUy A°yw|
| ¢-Ywhle 3%zv 3z 1° B
23 W EwBwWz

) L AE- Yoo P ¢

Sz Vv

NUMBER OF UNITS AND TYPE
OF COURSES

5CAwnt w3iaco°s

This program includes Ddunits, including
22 units of General Courses, 20 units
Basic Courses/8 units from Core Course
9 to 13 units from Selective Courses in fo
fields: water and mvironment, geotechnic
and transportation, structure and surveyin|
to 4 units fromElective Courses and units
from Skill -Based Courses.

ciyvguwhkE °arwipsCi
°233v | Ag w2 wy | CuM
w1 K3 eygwel C1 R
avle v v AprEACAUS AD
¥ CAAWERo WYLy 1 Y. B ¢ A
) °© Bz Yaw A U 2

TERMS AND CONDITIONS FOR

with the rules andegulations of the Ministry
of Science, Research and Technologfy
Iran.

-— 1 e 1 b4 1 e
ENTERING THE PROGRAM 5 Sarnyr Az 'y
Admission to this bachelor's program in ci oV WADE OV %0 ¥ Gy
engineering isonly possiblethrough the
national entrance exam and in accorda i v%¥%eéeu y OzvAN

i LAllv 8.8y wp & y
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School of Engineering
Department of Civil and Environmental Engineering
Bachelor Curriculum

A- General courses 22 units
B- Basic courses 20 units
C- Core courses 78 units
D- Selective courses 9-13 units
E- Elective courses 0 - 4 units
F- Skill-Based Courses 7 units
Total 140 units

From Table No. 1
From Table No. 2
From Table No. 3
preferably, in one of the four fields wfater and
environment, geotechncsand transportation,
structure and sirveying, from Table No. 4

From Table No. 5
From Table No. 6

Table No.1- General Courses List

ocC”

2

Based on the latest Resolution of the Supreme Council of the Cultural Revolution

Updated: April 2021

Subject Course Title Units ™ |-F|>c|)rursTotaI Notes
islamic Thought 1 (Origin& 5 | 25 | o | 32 | |slamic Thought 1
Theoretic Resu_rrectlon) is prerequisite for
al . Islamic Thought 2 32 32 | Islamic Thought 2.
Foundati | (Prophecy & Imamate) 2 Coursesrom
on of Human in Islam 32 32 these 4 have to be
Islam | Social & Political Rights in
slam 32 32 Selected
Moral Philosophy
(Educational Topics) 2 5210 32
. Islamic Ethics (Basics & 1 Coursefrom
Iélt%rizf Concepts) 2 3210 % these 4 has to be
Ethics of Life (Applied > 32 | 0 32 Selected
Ethics)
Islamic ScientificMysticism 2 32| 0 32
_ Islamic Revolution of Iran 2 32 | 0O -

Islamic — 1 Coursefrom
Revolutio | Constitution of the IR Iran 2 32| 0 - these3 has to be
n Politica_l T_houghtof Imam > 2|0 _ Selected

Khomeini
Islamic | Analytical History of
History | Beginning of Islam 2 3210 % 1 Coursefrom
& History of Imamate 32 32 these3 has to be
Civilizati | History andCivilizationof 32 32 Selected
on Islam & Iran
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Famil_iari Themaflc Interpretation of > 32| 0 32 1 Coursefrom

tywith |[Qur édan
; . - these2 has to be

Islamic | Thematic Interpretation of > 32| 0 32 Selected
Sources | Nahjul-Balagha

Family & Population Knowledge 2 32| 0 32

Persllan Language 3 48 | 0 48 All Units Are

English Language 3 48 | O 48 Mandatory

Physical Education 1 8 [16]| 24

Teaching Sports 1 1 0 |32] 32

Total 22 units

Table No. 2-BasicCourses List

No. | Course Name Congrse Units | Prerequisite (or Corequisite)
2-1 | General Mathematics 1 3 |-
2-1 | GeneraMathematics 2 3 | General Mathematics 1
2-3 | Differential Equations 3 Ge”e“’%" _Mathematlcs 2 (or
corequisite)
2-4 Englnec_-:'_nng Statistics & 2 | General Mathematics 1
Probability
2-5 | Physics 1 Engineering 3 Genera}l .Mathematlcs 1 {or
corequisite)
2-6 | Physics 1 Laboratory 1 Phy5|c§ .1Eng|neer|ng (or
corequisite)
2-7 Computer Qoncepts &. 3 | 18tSemester and onward
ProgrammingEngineering
Differential Equations,
2-8 | Numerical Analysis 2 | Computer Concepts &
ProgrammingEngineering
Total 20 Units

Table No. 3 Core Courses List

No. | Course Name Congse Units | Prerequisite (or Corequisite)
. . . Differential EquationsGeneral
3-1 | EngineeringViathematics 3 Mathematics 2
3-2 | Environmental Engineering 34 Semester and onward
3-3 | Engineering Geology 2 24 Semester and onward
Engineering Geology Engineering Geolog{or
34 1 L
Laboratory corequisite
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Construction Materials & Engineering Geolog{or
35 2 o
Laboratory corequisite
Construction Materials &
3-6 | Concrete Technology 2 Laboratory,Strength of
Materials 1
Concrete Technology Concrete Technologfor
3-7 1 -
Laboratory corequisite
3-8 Fundamentals of Terrestrial 5 Mathematics 1, Engineering
Surveying Probability and Statistics
3-9 | Building Drawing 2 15t 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, Strengt
3-14 | Soil Mechanics 1 3 of Materials 1, Fluid
Mechanicqor corequisite
3-15 | Soil Mechanics Laboratory 1 1 Soil Mechanics 1
3-16 | Hydraulics 2 Fluid Mechanics
3-17 | HydraulicsLaboratory 1 Hydraulics(or corequisitg
. . 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 Analys_|s L,
NumericalAnalysis
3-21 | Design of Steel Structures 1 3 Structural Analysis 1
: Structural Analysis 2Design
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 2Design
3-24 | Design ofRC Structures 2 3 of RC Structures 1
Foundations and Basics of . .
3-25 | Architecture and Urban 2 Buﬂdm_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 Methoc?s 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 Labqratory, Highway .
Engineering, Foundation
Engineering 1
. Dynamics Engineering
3-30 Elementary Dynamics of 3 MathematicsStructural
Structures . .
Analysis 2(or corequisite)
EarthquakdEngineering Elementary Dynamics of
3-31 3
Fundamentals Structures
Water and Wastewater Hydraulics, Engineering
3-32 . . 3
Engineering Hydrology
. , Buildings Construction
3-33 Pro_Ject Quantity & Cost 1 Methods and Safetfpr
Estimate e
corequisite
Total 78 Units

Table No. 41- Selective Courses List

Field of Water and Environmental

No. | Course Name Course Units Prereqq|s_|te (or
No. Corequisite)
4-1-1 | Hydraulic Structures 3 Hydraulics Soil Mechanics 1
Fundamentals of Dam Hydraulics, Engineering
4-1-2 ) . 2
Engineering Hydrology
4-1-3 | Water Resources Engineerin 3 Engineering Mathematics,
Engineering Hydrology
Quality Management of Environmental Engineering,
4-1-4 3 - :
WaterResources 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 andNVastewater and 3 Environmental Engineering
Laboratory
Principles of Water Treatmer Environmental Engineering
4-1-9 ) : 3
Engineering and Laboratory
Principles of Wastewater
4-1-10 | Treatment Engineering and 3 EnvironmentaEngineering
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. 42- Selective Courses List

Field of Geotechncsand Transportation

No. | Course Name C?\Iti)rse 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 Prlnplple§ 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 . i 2 )
Engineering Mechanics
Principles of Embankment Foundation Engineering 1,
4-2-6 ) . 3 )
Dams Engineering Hydraulics
Introduction to Geo Soil Mechanics 1,
4-2-7 : : . 2 : . .
Environmental Engineering Environmental Engineering
4-2-8 | Retaining Structures 2 | Foundation Engineering 1
4-2-9 Geosynthetics and S.'O'l 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 algm\ilr?grg;d Construction 2 | Buildings Construction
Methods and Safety (or
corequisite)
I : Engineering Statistics and
4-2-12 | Principles of Traffic 2 | Probabilites, Highway
Engineering . ;
Engineering
Engineering Statistics and
4-2-13 | Transportation Engineering 2 Probabilities, Highway
Engineering
4-2-14 | Railway Engineering 2 Pa"em.ef.“ Design (or
corequisite)
4-2-15 Airport Engineering 2 | Pavement Design
Principles
4-2-16 | Pavement Laboratory 1 Pavement Design
Total 5 uBits
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Table No. 43- 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 5 Structu.ra.tl Analysi® (or
corequisite)
o Structural Analysis 2
4-3-3 glementary Optimization of 3 Engineering Mathematics (or
tructures o
corequisite)
4-3-4 Matrix Analysis of 3 Structural Analysis 2
Structures
- ) Structural Analysis 2,
4-3-5 | Elementary Finite Element: 3 EngineeringVlathematics
436 Principles of Bridge 5 Design of Steel Structures 2,
Engineering Design of RCStructures 2
Structural Analysis 2,
4-3-7 | Masonry Buildings 2 ConstructionrMaterials &
Laboratory
Structural Analysis 2,
4-3-8 | Wood Structures 2 Construction
Material & Laboratory
4-3-9 Maintenance and Repair of 5 Design of RC Structures 2,
Structures Design ofSteel Structures 2
4-3-10 | Strength of Materials Lab 1 Strength of Materials 1
. Design ofSteel Structures 2,
4-3-11 Yr\]/slilggoﬁe;:;\%?ggho 2 Building Construction
P b Methods andbafety
Design of Reinforced Concret
4-3-12 Seismic Design of Concrets 3 Structures 2, Earthquake
Structures Engineering~undamentalgor
corequisite)
I . Design of Steel Structures 2,
4-3-13 Seismic Design of Steel 3 Earthquake Engineering
Structures ! .
Fundamentalgor corequisite)
Total 31 units
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Table No. 44- 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
L , GIS Principles in Civil
4-4-4 GIS Appllcathns n Water 2 EngineeringEngineering
Resource&ngineering i
Hydrology, Hydraulics
4-4-5 | GIS Laboratory 1 GIS_Prlnc_:|pIes In C'V”. .
Engineeringor corequisite)
Principles of Global Fundamentals of Terrestrial
4-4-6 I 2 )
PositioningSystem Surveying
4.4.7 |Adiustment Calculations an 3 | Numerical Analvsis
Statistical Tests y
4.4.g |Geodetic Surveying and 5 | Adjustment Calculations and
Control Networks Analysis Statistical Tests
Microgeodesy and Industrig Geodetic Surveying and Contr
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
! . . Engineering Statistics and
5-2 System<£Engineering 2 Probability
. . Foundations and Basics of
53 Architectural Design 2 Architecture and Urban Plannii
Principles of Construction Project Quantity and Cof
5-4 2 . : .
Management Estimate Engineering Econom
Mechanical and Electricd Building Drawing, Fluid
5-5 o 2 .
Utilities Mechanics
5-6 Engineering Economics 2 7" Semester andnward
5.7 Fundamentals of Electrical 5 Differential Equations, Physics
Engineering 1- Engineering
5.8 I[ranian National Building 5 7 Semester andnward

Codes
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5.9 Project Quantity and Cos 1 Project Quantity and Cof
Estimation Project Estimate(or corequisite)
510 | Research Project 1 1 Last Semester
511 | Research Project 2 2 Last Semester
512 | Research Project 3 3 Last Semester
Total 3 uRits

*%*

At most4 units of Elective Courses can be taken from table number 5, from the list of Se(Gmiirges in
four fieldslisted in tables number 4, or courses from other university departments (with the approval of the

department council).

project proposato the council.

Table 6- Skill-Based Courses List

No. | Course Name (I\:lgurse Units | Prerequisite (or Corequisite)
6-1 Terrestrial FieldSurveying 1 Fundamentals of Telrr.estrlal
Surveying(or corequisitg
Water and Wastewater Water and Wastewater
6-2 . . ) 1 . . -
Engineering Project Engineeringor corequisite
63 Reinforced Concrete 1 Design of RinforcedConcrete
Structures Project Structures 2
6-4 | Steel Structures Project 1 Design of Steel Structures 2
. . . Highway Engineering, Project
6-5 nghway Engineering 1 Quantity & Cost Estimatioor
Project 2
corequisite
Passing at least 100 units
including one of théwo
6-1 Internship 2 courses of Design ofdénforced
ConcreteStructures 1 or Desig
of Steel Structures 1
Total 7 Units
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To obtain the latest version of the

Ay Y1
table of general courses titled X o 11
Gener al Cour sesoé Ay_/2
Syllabuses, refer to the portal of the Cé Auj
Higher Education Planning Office at ) 1
the following address

http://www.msrt.ir/fa/grid/283

¢ £ ¢, OC U ﬁ

a WAy Ajp
¢ Ae % CAU
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General Mathematics1 , CuAay
Course No. Al 3
No. of Units 3 . 03 vy
Course Category | Basic A ¢ A 151
Course Type Theoretical ¢ 3 A Yt
Prerequisite None 1 1% ¢ wC
Corequisite W

°©3 y UzvAE (,

0j iv%»AoAr §y Uz ¢

eskEu CiE¢ACa (

Ov¥oomyv §y OCAEYyV %kt (/

aom, 0 jw{Aw (0

Cowbar| {

wWa %Al Az AEA-£ §y A« Az Al (2
1y o udy (3

Course Syllabus:(48 Hours)

1 - | Introduction toanalytic geometry functions, andimits

2 - | Topics on limits, continuity, anderivatives

3 - | Applications of differentiation

4 - | Integrations

5 - | Applications of integrations

6 - | Transcendental functions

7 - | Techniques of integration

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

O - | infinite series

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

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

Stewart, J., Clegg, A n d Wa t s o nCalcufis: Early2Téa@iséenderiials, " Edition,
Boston, MA Cengage

Thomas, G. B. J. and Finney, R, 1996 "Calculus andAnalytic Geometry, 9" Edition,
AddisonWesleyPublishing Company

Strang, G., 201 fCalculus, 3¢ Edition, WellesleyCambridge Press

Field, M. J., 2013fiDifferential Calculus and Its ApplicationsDover Publication Inc

Nio ok

Avez, A., 2020/Differential Calculu®, Dover Publications Inc
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General M athematics?2 -C 0 A i Yiv G
Course No. Al 3
No. of Units 3 : 03 vy
Course Category | Basic A 6 A 11
Course Type Theoretical ¢ 3 A Y1
Prerequisite GeneraMathematics | , CuUAUOY ¢ W (
Corequisite e W

# ¢ YIWR 5 Povhis

))) ¥ C{0Oeée |,

copbz AA y|

UzvAE ¢%Houavhw~| (

wOa Yl ¢i %E | (/

wAyj] CtA« § [(0

CieéACa y CAepa ot wAama, (

O
(@]}
<

, Cp  pu oO6v¥mdoyv § CtA« V(2

Course Syllabus:(48 Hours)

1 - | Parametriequations angbolar coordinates

2 - | Vectors in 2 and 3 dimensionaljeometical space

3 - | Conicsections angharameterized curves

4 - | Vectorvaluedfunctions, their derivatives, amabtion in space

5 - | Multivariable functions angartial derivatives

6- Multiple integrals double andriple integrals and thespplications ingeometrical and
physicalproblems

7. \_/ec?orfields,directionalderivatives,gradientsapplications ofpartial derivatives, and
lineintegrals

References:

1 Leithold, L., 1990, "TheCalculus, withAnalytic Geometry, 6™ Edition, Harper and Row

" | Publishers
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Silverman, R. A.2014 "ModernCalculus andAnalytic Geometry, The Macmillan

2. Company

3 Stewart, J., Cl egg,Cal@lus: Barydranseendsentgs, " 9S .
" | Edition, Boston, MA, Cengage

4 Thomas, G. B. J. and Finney, R, 1996 "Calculus andAnalytic Geometry, 9" Edition,
" | AddisonWesleyPublishing Company

5. | Strang, G., 201 %Calculus, 39 Edition, WellesleyCambridge Press

6. | Field, M. J., 201 3fDifferential Calculus and Its ApplicationsDover Publication Inc

7. | Avez, A., 2020fDifferential Calculug, Dover Publications Inc
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Differential Equations 6 C/EY V ¥
Course No. At 3
No. of Units 3 . 03 vy
Course Category | Basic A 8 A Y1

Course Type Theoretical ¢ 3 A Y1

Prerequisite General Mathematics 2 - CuUAGY e W C
Corequisite General Mathematics 2 - CUAUY ¢, W (

#¢ YWR 5 A

WAYj] 03 ¢v %AUpuU | (,
i

))) y uodGawy 1 aodal| |
wa o lv¥%w~ %CCEAEf Cy% y ucCbuwy vy (
w O Wizl WASEIvERA 8pA d &w#AG T Az 6 Cy4(/

i Cywiao y 1¢6ACa %i[(0

+yt y o6yv A{E£%0u CO-| {

6 CAEYyvV et jdrwbhui|(2

Course Syllabus:(48 Hours)

1- Introduction,classificationof differential equations,solution of differential equations
é

5. Analytical solution of the first-order differential equations: homogeneousversus
nonhomogeneous

3. Analytical solution of the £condorderdifferential equationswith constantoefficients,
methodof undeterminedoefficients,variationof parameters.

A.- Seriessolution of the £condorderdifferential equations, Legendneolynomials, Besse
and Gammdunctions.

5 - | Applicationof the fcondorderdifferential equationsin physicsand mechanics

6 Introduction to analytical solution of system of first and secondorder differential

" | equations.
7 - | Laplacetransformand its applicationin analytical solution of differential equations.
References:
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Boyce,W. E. and Di Prima, R. C., 2@, "Elementary Differential Equations and

1 Boundary Value Problemis10" Edition, John Wiley and Sons, Inc
2 Boyce, W. E. and Di Prima, R. C., 201EJementary Differential Equatiofis10"
" | Edition, John Wiley and Sons, Inc
Brannan, J. R. and Boyce, W. E., 201Differential Equations: An Introduction to
3. | Modern
Methods and Applications2" Edition, Johrwiley and Sons, Inc
4 Kreyszig, E., Kreyszig, H. and Norminton, E.2011, fiAdvancedEngineering
" | Mathematicé 10" Edition, John Wiley and Sons, Inc.
5 Wylie, C. R. and Barrett, L. C., 1995Advanced Engineering Mathematicg™
" | Edition, McGraw Hill Book Co..
6. | Barbu, V., 2016fDifferential Equations, Springerinternational Publishing
7 SaidHouari, B., 208, fiDifferential Equations: Methods and Applicati@n$pringer
" | International Publishing
3 Tur yn, [|Advanced BnbideeringiMathematics CRC Pr es s,

Group
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Probability
Course No. Al 3
No. of Units 2 - °©3 vy
Course Category | Basic A & A Yt
Course Type Theoretical ¢ 3 Av1 U
Prerequisite General Mathematics 1 , CuAuYy ¢, wC
Corequisite W

#¢ YwR 5 AW
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Ay wé ¥ G
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Course Syllabus:82Hours)

Introduction todescriptivestatistics,set theory,samples andabularpresentation otlata

1- aong withmean,mode, median,andvariance

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

3 - | Randomvariablesand their distribution

A.- Mean and variance ofdifferent dstributions suchas P o i @nsnoiah dissibution,
geometricdistribution, normaldistribution, multivariate randomdistribution

5 - | Randomsampling and random numbers generation
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6 - | Samplingsmall population
7 - | Estimatingstatistical parameters
3. Confidence interval, mathematical expectation, t tésipothesistesting variance
analysis, regressiogprrelation nonparametric statistics, linear regression
9 - | Nonparametrictatistics
References:
iedvt | vVHBWEAY D AU of AsdideyF)ed |
1. | Nemat Elahi, N.2015 "Engineering Statistics and Probabilitlest8" Edition, Dalfak
PublicationgIn Persian)
2 Benjamin, J. R. and Cornell, C. A., 1978r8bability, Statistics and Decisistior Civil
" | Engineer§, Math. Geol.
Triola, M. F. &lemkntdryoSsassiics, "HdBion, Rddidos \Vesléy
Tung, Y. K., Yen, B. C. and Melching, C. S., 2008ytirosystems Engineering
4. | Reliability
Assessment and Ri8kalysis, Math. Geol
Ang, A. H. and HArebabiity CoMlepts HEnginee2irlyOEmMphasis on
5. | Applications in Civil & EnvironmentaEngineering 2" Edition, JohnWiley & Sons,
Inc.
CARDE awohAj | WBEAME REYINy ,dl.nail o) 3ey
6. | Betbadian, J., 20%, "Preliminary Statistics and Probability 42" Edition, Astan Quds
Razavi Publishing Houggn Persian)
Ay +wC~ +dwd BS v v Yoy i @
7. | Behbodian, J., 20, "Nonparametric Methods 10" Edition, Payam Noor Universit
Press (In Persian)
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Physicsl-Engineering CAop AW
Course No. A Y28 Yo\
No. of Units 3 . A
Course Category | Basic Ag A ?Yy
Course Type Theoretical ¢3 AwnOUA
Prerequisite General Mathematics 1 . CuiAamNy (@ E
Corequisite General Mathematics 1 ) Cu iﬁﬂ]w W

HYWwBABST &

¢ Yov WhazwBa{Yev 1 Y4z | wa ¢ CUOi ¢ % (
AOAz%u UCyv

6és8 AzwEu y ucCulug¢
v C

Co 1 dCAEywe~ EA%mUyv 1 CoH- v % 7
Q
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C~y%Hoyv B 0mpCa A Ul¥LEe | (3

Course Syllabus:(48 Hours)

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

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

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

A.- Work andenergy: introduction, kinetic energy, elastic potential energy, internal wa
internal potential energy, power

5 - | Impact,principle of conservation lawadiation and related laws

6- Temperatureheat and first law of thermodynamics, zeroth law of thermodynamics
temperature measurement

7. Gaseinetics theories: ideal gases, translational kinetics energgn free path,
degree of freedom and molar specific heat

8 - | Entropy andsecondaw of thermodynamics: one way process, change in entropy
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References:

1. | Walker, J., Holliday, Dand Resnick, R2014 "Fundamentals of Physi‘t;sldh Edition,
John Wiley and Sons, Inc

2. | Young, H. D.and Freeman, R. A2017, "University Physicsvith Modern Physics 14"
Edition, Pearson Education

3. | Kleppner, D. and Kolenkow, R2013 "An Introduction to Mechani¢s 2" Edition,

Cambridge University Press
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Physicsl Laboratory , 1 ¢6ACA
a ¥

Course No. ~
A 1
No. of Units 1 , 03 vyy
Course Category | Basic Ag ABY :
Course Type Practical Co| AwDA
Prerequisite Physicsl- Engineering CAcop AU ¢y B
Corequisite Physicsl- Engineering CA° QAU i W

# ¢ YW 1BH1 4
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i whbeéwu Ca-3 |(2

i v°uwiwAoeyAQ (3

O ~Ai AUNE ¢ - wi 4
i vOeuw« jVv¥v¥y(,
Course Syllabus:(32 Hours)
1- | Investigation of Equilibrium Condition of Planar Forces
2 - | Measuring Mass Density of Solids and Fluids
3- Investigation oHarmonic Motion of Simple Pendulum
4 - MeasuringWater Equivalent Calorimetand Solid Specific Heat Capacity
5- Determination of_atent Heabf Water Evaporation
6 - Measurng theLatent Heabf 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 ThermometeedManufacturingThermocouple
10- | Determination of Thermal Conductivity Coefficient of Solids
References:
CAWOEY®'| B~ AL Aur ™ &) Bl. AP dWE QT
1. Tadayouwn, M. (Translator), 985 "Observation Errors and Its CalculationTopping, J.,
Academic Publishing Centéin Persian)
U%EY) & VaOhCU BACl EDikdAk ol $) + | DCA
Shahzamanian, M. A. andeig, M. H. (Translatos), 1991, "Practical Physic% Squizer,
J. L., AcademicPublishing Centefin Persian)
3 Topping, J., 1972 Errors of Observation and Their Treatm&m™" Edition, Chapman
" | and Hall
Squires, G. L., 2001 Practical Physicy 4" Edition, Cambridge University Press
Kleppner, D. and Kolenkow, R2013, "An Introduction to Mechanits2" Edition,
Cambridge University Press
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Computer Concepts & Programming-| (%£AC Aoy ez
Engineering GAo |
Course No. Al 3
No. of Units 3 : 03 vy
Course Category Basic A g A 1
Course Type Theoretical ¢3 Awl
Prerequisite 15t SemesteandOnward yBb B H w ¢ wC
Corequisite W

#¢ YW 5 A

viv A 4(\AY2 v Ay C YIE ACS e vy AC O (,
OvmayY CA° p AUA WY ¥32B 8 (
CH 9T §C BAE &V (
0 CHBwazg W (/
w0 yineda ¢ A & | (0
¢ Aw v vi 268& ¢ v
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waA ey 3 t
C« {3k -y &Qu@a b 6 § Y2/
0 Y % PAR ol % § v v d %2 A
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Course Syllabus: (48 Hours)

1- Computerelementary enceptsand introduction to@mputerenvironment and main
components (hardware and software)

2 - | Introductionto applications of computer programming in cieilgineering

3 - | Datarepresentation (numbers and charagters

4 - | Introductionto machine language
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5 - | Algorithm, subalgorithm, and flowchart
Introductionto a computer programming language
1 constants, variables, arithmetic and logmaérators, and different types of
instructions
6 - 1 different types of loops, conditional statements, vectors, and matrices
1 subprograms
1 input and output instructions
i basic algorithms (search and sort)
7 - | Practicalprogramming examples suitable for numereadlysis course
References:
1 Cor men, T. H. , Lei serson, C. Btroductiéhi toy
* | Algorithms , " Edition, The MIT Press
2 Glassborow, F. and Allen, RI. A., 2003 "A Be g i n rintraddcgson to Computer
" | Programming’, John Wiley & Sonslnc.
3. |Gonzal ez, Gomputér.Progrénniddin C fér Beginners Spr i nge€
4 Kernighan, B. W. and Ritchie, D. ML988§ "The C Programming languatye2"® Edition,
" | Prentice Hall
Magrab,E. B., Azarm,S., BalachandranB., Duncan,J. H.,Herold,K. E., andWalsh G.
5 C., 2011, fAn Engineers Guide to MATLAB: With Applications from Mechan
" | Aerospace, Electrical, Civil, and Biological Systems Engineérif§ Edition, Prentice
Hall
o CHEGBMO Ey Vg EiEw WAty o A 1C 545 Wwwd1 | &ELaw
6. | Hematabadi, M., 207, "Computer Applicationsin Engineering, 6" Edition, Shiraz
University of Technology Rss(In Persian)
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Numerical Analysis Loy
Course No. A Y28 Yo\
No. of Units 2 - 03y
Course Category | Basic Ag Ary
Course Type Theoretical ¢3 AwnUA
Differential EquationsComputer J ° AC _'CE ¢ E
Prerequisite Consepts &Programming C AC Ay
Engineering & A { Bk Q
Corequisite W

))) ¥ %[« €

¢%{ « CO- | dmnsy

WAV | VyVExéEwarkvy ug R|

))) YV %[« CO. 33

Uzv AE vy %é

CO. #%Ca pcd (2

¢ 1 € V60 %oveONAv (3

+y1 y 6yv A{£%u 3¢

Course Syllabus:(32 Hours)

1- | Analysisof errors, types. . .

2 - | Numericalsolution of nonlinear algebraic and transcendental equations

3 - | Numericalsolution of simultaneous linear algebraic equations

4 - | Matrix algebra, eigenvalues and eigenvectorsthait approximation

5 - | Numericalsolution of nonlinear systems of equations

6 - | Interpolation extrapolation and polynomial approximation

7 - | Linearandnonlinear regression analysis

8 - | Numericaldifferentiation and integration
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Numericalsolutionof first and second order ordinary differential equati(@BES);
9- 9 Initial-value problems
1 Boundaryvalue problems

References:

1 Burden, R. L. and Faires, J.,[2016, "Numerical Analysi§ 10" Edition, PWSKENT
" | PublishingCo.

2 Chapra, S. C.2018, "Applied Numerical Methodsvith MATLAB for Engineersand
* | Scientist$, 4" Edition, McGraw Hill Book Co.

3 Chapra, S. C. and Canale, R, P015, "Numerical Methodgor Engineers, 7" Edition,
" | McGraw Hill Book Co.

4 Constantinides, A. 1987 "Applied Numerical Methodswith Personal Computets
" | McGraw Hill Book Co.

5 Abramowitz, M. and Stegun, I. AL972 "Handbookof Mathematical Functior's Dover
" | Publishing, Inc

6 Conte, S. D. and Boor, ., 1980 "Elementary Numerical Analysis: An Algorithn
* | Approachi, 39 Edition, McGraw Hill Book Co.

7 James, M. L., Smith, G. M. and Wolford, J, 993 "Applied Numerical Methodsr Digital
" | Computatiot, Harper and Rowublishers

3 Taylor, J. R, 1997 "An Introductionto Error Analysis: The Studgf Uncertaintiesin
" | Physical MeasuremernitsUniversity Science Books
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Engineering Mathematics CA°opAu
Course No. Al 3
No. of Units 3 . 03 vy
Course Category | Core Ci1 Aw
Course Type Theoretical ¢3 At
Prerequisite GeneraMathematics, -IA C . _ QY ¢ wC
Differential Equations 0 C /Ey w3
Corequisite W

#¢ YIWR 5 A

CoAubPu B6CAEYY (,
Cy VCABER Gowa ¢ %Ch  a%Az| |
#0/Ez § %°yvAgs WkwE (
A BOVEHD Y V (/
C¢ N OEUWEYy wiaet 1| (0
AEEEC WL £y v %g L
Ooayva@Yv 6CH| (2
Course Syllabus: (48 Hours)
1 - | Reviewof ordinary differential equation®©DES)
2 - | Powerseries solutions of ordinary differential equations
3 - | SturmLiouville problems and orthogonal functiofisegendre's and Bessédiisctions)
4 - | Introduction to Fourier Series and Fourier Integral (Fourarsforms)
5 - | Introduction to Partial Differential Equatio(iBDE)
6 - | Application of Laplaceransform insolution of differential equations
7 - | Introduction tocomplexanalysis andidgebra
References:
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Duffy, D. J, 2011, fiddvancedEngineeringMathematicsvith MATLAR, 3" Edition, CRC

1. Press, Taylor & Francis Group

2 Kreyszig, E, Kreyszig, H., and Norminton, E. J2011, fiAdvanced Engineering
" | Mathematics, 10" Edition, John Wiley and Sons, Inc.

3. | O'Neil, P. V, 2017, fiddvancedEngineeringMathematics, 8" Edition, Cengage Learning

4 Stroud, K. E. and Booth, D.,2011, fiAdvancedEngineeringMathematics, 5" Edition,
" | Industrial Press

5. | Turyn, L, 2014 AAdvancedEngineeringMathematics, CRC Press, Taylor & Francis Gro

6 Wylie, C. R. and Barrett, L. C1995 fiAdvancedEngineeringMathematics, 6" Edition,
" | McGraw Hill Book Co.

7 Zill, D. J. and Cullen, M. R2006 fiAdvancedEngineeringMathematics, 3 Edition, Jones
" | and Bartlett Publishers, New York

3 Churchill, R. V., Brown, J. W. and Verhey, R., 974 fiComplex Variables an
" | Application®, 39 Edition, McGraw Hill

9. | Brian, V. 2020 fAppliedEngineering Mathematiés Taylor and Francis
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Environmental Engineering ¢ Ee ¢ OC
Course No. A Y8 Yo\
No. of Units 2 - vy
Course Category | Core Ci ABY 3
Course Type Theoretical ¢3 AwnOUA
Prerequisite 34 Semester and Onward °pz vy ey E
Corequisite i W
# ¢ YW /o1 a
aj cwa *t %z Ywi| (,
CywA« y ¢v AéOpu 1 Cou 1|
CoOCrAmiec ¢ *A«Al ¢ (
5Coév %CCal (/
COC U ¢AEE:, Cwi (
aj Cyw{| X
Ay ¢ (2
CoEe¢ UADPE| (3
Gv #4cv y 4
aj ¢wa Cnat A,
AOAz %0 ¢cwa t¥%voeyweAv y x Blew| (,
x ENwa y xj ACQ( |
aAcy y ¢rwyY d¢( .
Q| 6 ¥p ¥ WAEA g (,
aj 0 ¥ypi W wi(, (
COC U ¢A&E¢ cwa °awC~ | (1
Course Syllabus:(32 Hours)
1- | Environmentakngineeringand its applications
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2 - | Environmentathallengestfour levels; local, national, regionahd global
3 - |Causeand effecf environmental challenges
4 - |Globalwarmingand climate change
5 - | Solutionsto environmental challenges
6 - | Sustainablelevelopmenand its principles
7 - | Renewableand modern energies
8- | Ecologyand bio-diversity
9- | Watercrisisin the worldand Iran
10- | Waterresourcesnd its pollution
11- | Physical,chemicaland biological characteristia¥ waterand wastewater
12- | Waterand wastewater treatments
13- | Integratedsolid and hazardous waste management
14- | Air pollutionand its control
15- | Noisecontrol
16- | Strategicenvironmental assessmenid environmental impact assessment
References:
Peavy, HS., Row, D.R., and Tchobanoglous,.GL987,"Environmental Engineerifg
7" Edition, McGraw-Hill Book Co.
2. | Blewitt, J.,2008 "Understanding Sustainable DevelopnieRoutledge Publisher
3 Marriott, B.B., 1997,"Environmental Impachssessmeni Practical Guidg McGrawi
" | Hill Book Co
4. | Mines, R andLackey, L, 2009,fIntroduction toEnvironmental Engineeriny, Pe
5 Davis M. L. and Cornwell, D. A., 2022, AISE Introduction to Environment:
* | Engineering 6" Edition, McGrawHill Book Co.
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Engineering Geology CA°opAu
Course No. At 3
No. of Units 2 - 03 vy
Course Category Core CiT1 Aw
Course Type Theoretical ¢ 3 Aw?
Prerequisite 24 SemesteandOnward ° RBBzy O w ¢ wC
Corequisite W

#¢ YwR 5 A
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Course Syllabus:(32 Hours)

1- | Role ofgeology in civil engineering projects

2 - | Earthformation and its structure

3 - | Geologicalprocesses
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4 - | Minerals andocks

5 - | Structuralgeology

6 - | Earthquakes

7 - | Weathering

8 - | Wind damage angrotection methods against sand motion

O - | Alluvial formationand wave effects on beaches

10- | Effect ofgeological parameters on slope stabiliang slide}

11- | Introduction tosite investigation methods

References:

Ov %AE awoEwWwi GAYpwaa yovy, $1 28 A0
1. | Memarian, H., 203, "Geology for Engineets 12" Edition, Tehran University Preg$n
Persian)

2 Price, D. G.2009 Enfineering Geology Principles and PracticéEdited anl Compiled
" | by M. H. de Freitas)gpringefrVerlag, Berlin

Bell, F. G.,2007,fEngineering Geologdy 2" Edition, ButterworthHeinemann

Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., ,2fDévelopments if
Engineering Geology Geological Societpf London
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Engineering Geology Laboratory CAopAu CAwp
Course No. A Y28 Yo\
No. of Units 1 ; A A
Course Category | Core Cl 1 ABY ;
Course Type Practical Co| AnOA
Prerequisite Engineering Geology CA°o pAU v E
Corequisite Engineering Geology CAo b Au W
#¢ YW 1BHT &

Co At Ag Wy AVDy s VALV | (

CA°pAU CBBpE vi @l ¢

CAwpEuU,:, V RB&W) (

| AT AAE %o AV Yawed| (/

Céavv Aawu &icww (
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i ¢ ACEKWA ¢G\ (3

Course Syllabus:(32 Hours)

1 - | Mineral and rock identification

2 - | Useof GISin engineeringyeology

3 - | Introductionto topographical andeological maps

4 - | Aerial photos and stereoscopes

5 - | Remotesensing and satellite image in engineering geology

6 - | Usingtopographical maps for obtainimggological sections

7 - | Onedayfield visit

8 - | Introductionto geophysical methods
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References:

Johnson, R. BandDeGraff, J. V.,1994,"Engineering Geology: A Lab Manualls Edition,
1. | Macmillan Publishing Company

Pri ce, D Engi@eering @edlOy9 Rrinciples and Practic&dited and Compiled b
2. | M. H. de FreitasSpringerVerlag, Berlin
3 Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., ,2i0évelopments ir

Engineering Geology Geological Societpf London
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Construction Materials & Laboratory awoEEwu¢j
Course No. At 3
No. of Units 2(1.5+0.5) H) &0%- °0 3 vy
Course Category Core CT1 Aw

Course Type Theoretical & Practical Couayl Auw:

Prerequisite Engineering Geology CA° pAl ¢ wC
Corequisite Engineering Geology CAo b Au W
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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, cor
2 - | failure, fatigue and other properties of ferous material, cast iron, steel, copper alloye
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 applicat
5- | Lime: production methods, physical, chemical and strength properties, its applicatio
6 - | Soil: properties, classification, different applications
7. Mortars:production and properties of different mortars such as lime and clay, lime, ¢
and sand, its applications
3. Brick andceramic: raw materials and production, classification and brigkstydifferent
properties, tests on brickrickwork pattern and joinery
9 - | cement: production, physical, chemical and mechanical properties
10- | Stoneitypes of stone, stone recognition, different properties and usage
11- | Concreteproductiontechniques, properties, use in building industry, types
12- | Bitumin andasphalt: production techniques, properties, test on bitumin and asphalt,
13- | Insulatorsthermal and moisture insolation in buildings, insolator materials, usage
14 Polymers:g.tructure, _polyme_r te_chnology, mechar_1ica_|, the_zrmal_ a_nd durability prope
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- | IntroducingVolume 5 of INBC
B 1 Practical: (16 Hours)
1- Testson construction materials:atiermining properties of materials suchoaigk, gypsum,
lime, rock,steel
References:
1 Domone, P. L. J., and Soutsos, M., (edsp 1 8qgnstriictionMaterials Their Nature and
" | Behavioud , ™ Edition.,Boca Raton, FLCRC Press820 p.
2. | Grosse, CU., 2 OAdvances iitConstructionMaterialsd Springer Berlin. 784 pp.
3 Levy, S M., 2 0Cbrstuctidh Databook:Construction Materials and @ipmend |, "
" | Edition.,McGraw Hill Book Co.,New York.680 p.
A Shi , C. and Mbligh-Pefformahce Gnstididh&lateriafs Science anc
" | Application® Hackensack, NJ: World Scientifi§ingapore431 mp.
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Smith, RC. and Andr e Materidls.ofCdhstructiotd 9 BEdtion. AVcGrawi
Hill Book Co., New York. 401 pp.

Kumar, M. A., 2 0 1 Building Materials andConstructiom , S Edition, S Chand and C
LTD.

U& ¢ Evy.v.!| WOAwE, y2va By A
Kebari, S., 206, "Construction Materials Cognitidn 339 Edition, Danesh and Fa
PublicationgIn Persian)

vizAwl oévwByvtewE ywA 12k, widd ) 1) W
Hamze Guery, A. A., 2013, "Cognition of ConstructioMaterials', 2" Edition, Eghtesad
Farda Publicationfin Persian)

| ¢ ¢ WA%MNBD VE BOWRHE BioYa WAy chwdldal ey p 34! y{ @ 6
CSou am

Iran NationaBuilding Code (INBC)Vol. 5, 2017, "Construction Materials and Produ¢ts
5™ Edition, Ministry of Roads and Urban Development, Office of National Regulatior]

Persian)
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Concrete Technology oz ¢

Course No. A Y28 Yo

No. of Units 2 - 03y

Course Category | Core Cill A=m W 3

Course Type Theoretical ¢33 A%nUA
¥ Cy wi

- Construction Materials & Laboratq NN B A . Con B

Prerequisite Strength of Materials 1 tuyweo NE ¢ E
, 24

Corequisite W
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Course Syllabus: (32 Hours)
1- Introduction definition of concrete, its importance and its difference from other matg
especiallysteel
5. Cement andts different types, production methods, physical, chemical and mech
properties, cement tesfmoperties and usage of different cement types
Aggregategeneralklassification physical andnechanicapropertiessuch agdensity,water
3 - | absorption porosity,shape andexture gradationandstrength,impurities in theaggregate
andits effects
A Water:propertiesof suitable water foproducingandcuring concreteeffect of waterquality
andquantity onconcreteproperties
5. Additives: properties andapplications setting @&celerators retarders water reducer
(plasticizer anduperplasticize}) air entrainment
6- Propertieof fresh concretewvorkability, test for determining workabilifyffactors affecting
workability, bleeding, segregation
7 - | Concretework, production methoddranspoiing, placing, andcompactingconcrete
8- | Concretamix design:mix design by field anthboratoy techniques
0- Curing differentcuringtechniquesind its rolan concrete properties, hahd coldweather
concreting
Propertiesof hardened concrete: testimg hardened concrete, compressive, tensile
10 | flexural strengtlof concrete, concrete and reinforcemieond, elastic modulus ebncrete,
concrete shrinkage, creepdarnle of various factors affecting these properties
11- Concretefailure anddurabiity: physical and chemical damagé concrete, methods ¢
prevention and ways to increase durability of concrete
12- Concretetypes and their applicationdightweight concrete, heavy concrete, prec
concrete, high strength concrete, polyimeoncretefiber concrete,drocementoncrete
References:
1 Neville, A. M. and Brooks, J. 2010,AiConcrete TechnologyTransAtlantic Publications
" | 2nd Revised edition
2 Troxell, G. E., Davis, H. E., and Kelly, J. WL968, iComposition and Properties
Concret®é , Mc Gr aw Hi |l | Book Co. Ltod
3 Gambhir, M. L.,2004,iConcrete Technology, Tata McGraw Hil
" | L'td
4 ACI Committee 2112022 "Selecting Proportions for Norm#@ensity and HigkDensity
ConcreteGuide', ACI 211.1-22, American Concrete Institute, Detroit
a°¢o~ IxwhkA hEeuredEiep v~ UorALAG
5. Azizian, M. R., 2011 "Cement Production Technoldgy™ Edition, Padideh Kitah
PublicationgIn Persian)
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Concrete Technology Laboratory oz @&&AG.
Course No. A Y28 Yo\
No. of Units 1 / 3wy

Course Category | Core CT 1 ABY
Course Type Practical Co AvOA
Prerequisite ConcreteTechnology Uoz v B
Corequisite Concrete Technology unrz W
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Course Syllabus:(32 Hours)

Cementesting: specific gravitysettingtime, cementfinenessnormal mortaand testing

- for compressive, tensile and flexusatength
5. Testing of aggregates: determinatiaf specfic mass, density, water absorptiand
gradation

3 Mix designand productionof concrete: concrete mix desigrased onconstituent
" | materials production, gadng, compactiorand curing

4 - | Testingof freshconcretedetermination of workability and entrained air

5 Testing of hardened carete: determinationof bulk density, compressive, indire
" | tensileand flexural strength

6- Non-destructive testing: schmidt hammer tests, dynamic elastic modulus, water

absorption
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References:

Neville, A. M. and Brooks, J. J.2010, fiConcrete Technology, TransAtlantic
Publications; 2nd Revised edition

Troxell, G. E., Davis, H. E., and Kelly, J. WL968, iComposition and Properties
Concret® , Mc Gr aw Hi | | Book Co. Lt 6d.

Gambhir, M. L.,2004,fiConcrete Technology, Tat a Mc Gr aw Hi |
L'td.

ACI Committee 2112022,"Selecting Proportions for Normd&lensity and HigkDensity
ConcreteGuide', ACI 211.1-22, American Concrete Institute, Detroit.

BOEO ~ IxwhkA HEBGLEME eV~ UGAA §
Azizian, M. R., 2011, "CementProduction Technology3 Edition, Padideh Kital
PublicationgIn Persian)
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Fundamentals of Terrestrial Surveying CpClu¢g ¢ vy
Course No. Al 3§
No. of Units 2 - °3 vy
Course Category | Core Ci1 Aw
Course Type Theoretical ¢3 Aw?
, COAGNW
precquste | METETACRLERONESTG | gwGat LwC
EAo°
Corequisite W
#¢ Yw$ 5 A
Acw~ w3 (,
¢%vl ¥z REEW (
gCéna £l (
Yov Az VA § YAUGE (/
Czw (0
gCéun /Fu {
Co°pi(2
i wCt Aq (3
CavunA~-14 4
¢v anvAawu ¢ (,
¢opz | 67[(,
¢¥%v?t ¥z AEEY(,
Course Syllabus: (32 Hours)
1- | Basicconcepts of surveying
2 - | Theoryof errors in observations
3 - | Directdistancemeasurements
4 - | Leveling theory, methods and equipment
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5- | Angle measurement

6 - | Indirectdistance measurements

7 - | Network(traversing, trilateration € )
8 - | Detail surveying

9 - | Topographianapping

10- | Introduction tosatellite positioning systefGPS

11 - | Resectionintersection and triangulation

12 - | Introductionto surveying softwares

References:

GOwAel v CppphEamd & ye 14134z 4
1. Deyarat Khah, M.,201Q "Engineering Surveyirig Isfahan University of Technolog
Press (In Persian)

Brinker, R. C.and Minnick R, 1995 "SurveyingHandbook, Springer
Science+Business Media Dordrec®®1 pp

KavanaghB., 2013 "Surveying with Construction Application®rentice Hall

Schofield W. andBreach M., 2007, AiEngineering Surveyiny Elsevier

aiRw N

ChandraA. M., 2005 "Surveying, New Age

68| 61Page


http://www.amazon.ca/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Barry+Kavanagh&search-alias=books-ca

¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Building Drawing Gwiao. wA
Course No. At 3
No. of Units 2 (1+1) , & $- °0 3 vy
Course Category | Core CT1 Aw

Course Type Theoretical andPractical Co Vi Y| At

Prerequisite 15t Semeser and Onward °CBbBEYW ¢, wC
Corequisite W

#¢ Y/IWSA BT H
# ¢ YW B §(38

¢ %e AT £ LAlyz Cipvab @&\ ] (,

wa 0) atwemAv wz A A # H&OAED AN

o
# A GEGOI yEyBaei 0y AC v
Cicywiu y Cé%uz {wACAmME ¢w

W@¥%z | waway | ¢Aé% %UCE OGE~ | C

(
/
¢y a8 Q
L
O

YAut)Cady 6 C{ é ¢ WAVCAAW- £+ BYE vir 67 (,

Course Syllabus (48 Hours)
A - Theoretical: (16 Hours)

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

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

3 - | Types of perspectiggisometriccavaliertwo point)

4 - | Recognizingcontractual signs in building plarelectrical plans and mechanical plans
5 - | Scale and measurement

6- Common constructionalrdwings: site plan, floor plars, foundatiorplan, frameplan views

sections

B - Practical: (32 Hours)

1-

Prepairinga complete projeadrawing albumusingacommon software such as Auto Ca

and...
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References

L0 ) By Uowe W E2W)EE Y
1. | zamarshidi, H.200Q "Technical andComprehensive€ivil Drawing', Zomorod Publisher
(In Persian)

YOp OFEwd © o f 0 C v BgA. 6HsRM RVAe GIBE Yy VACEGFE  © WAFHS
2 xwai yeA
" | Mahmoudi Deh Deh Biglo. K., and Pirtaj Hadani, S. (Translators), 2013Afchitectural
Drawing for Beginner§, Ching, F.D. K., Beyhaq KitabPublication(In Persian)

CEA{ &I Wi o YaEANYCET blAEBIL)YyH A
3. | Hejehpourani, M., 889 "Principles of Building Design and Drawihg Ordibehesht
Publisher(In Persian)

Gvauev CABY §whwx e ibfiECHY A
4. | Paakkho, F., 208, "Building Technical Drawinty Iran Textbook Publishing Comparfin
Persian)

Ov %evx WAL UEWRAE |Cuhdl. WilkieueCAES v
5. | Khajeh Hosseini, H.2012 "Technical Drawing (1) Iran Textbook Publishing Compar]
(In Persian)

Qv ¥%evx AL LEWRGW A dw GH &ifto A 13) Gl
6. | Salehimgjad, H., 205, "General Technical Drawing WorkbobKran Textbook Publishing
Company(In Persian)

¢CiBalwe o - wAAEGAUY, CEIA\)GABE|ICE T &o)yedw § -l &2 vy
0V 3%E W w@A %13/
7. Dourandish, A., Khanmohammadi, M. A., €djini, S., and Farrokhzad, M., 281

"Technical Drawing anduilding General Drawinty Iran Textbook Publishing Compatr
(In Persian)

0 ONA/E v x kil YaEw 3ty % w ono A B& FiER!, | . A WIC!
8. | Farrokhzad, M., 208, "Computer Use in Architectural Drawitigran Textbook Publishing
Company(In Persian)
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Statics i CEW
Course No. A Y28 Yo
No. of Units 3 . 0 31vyy
Course Category | Core Cilil A=m Yy
Course Type Theoretical ¢3 AwnUA
Prerequisite GeneraMathematics 1 . CujAaNY Qv E
Corequisite W

HYwWwMBABST a

Lv ¢ ol A L-Holminw Y0 YA GASRAMYE CY  GW (,

wOa Wy §d Ba b {

wO &t Y%A Gal C & wlhiiBodeRiEiy,

668 Ai %U | =%« Af+30E« (/

Ci CEwoAv aa

# ¢ °yp zZ AR~ 3 -
#¢° yeAWWA UCEwO | (O

#wanv:iAuy Vv AGi wsd
#CEWC-y¢ ¥ ECAUAA bzwi Jat s
awmcvt | CA%pev IyCAMbE vEoji v Olhw Axdudy [

Y

i CEwoAv 31 &g O oW (2

GChPUO éwa a¢whA @&jwbgizae (3

Course Syllabus:(48 Hours)

Forces andforce systems, moment of a force, equivalent forces (concentrate

1- distributed), free body diagram

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

3. Stable andinstable structures, statically determinate and indeterminate stru¢@Desand
3D)

4 - | Properties obodiesl; centroid, center of mass, and center of gravity
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Analysis ofstatically determinate structures
Trusses (2D and 3D)
Frames andhachines (2D and 3D)
Beams ipternal forces' equations and diagrams
Cables g$ubjected to concentrated and distributed forces; parabolic and
catenarycable3

Properties obodies Il;second and produatoments of area and irtigr, principal moments
anddirectionsof areaand inertia(analytical and graphical methddohré sircle)

Friction andits application in statics

Virtual work method and its application in the analysis of statically deternsiraietures

References:

Beer, Jr.,F., JohnstonE. R, MazurekD., Cornwell, P. J.and Self, B.,2015, "Vector
Mechanics for Engineers: Statics and DynarhideGraw-Hill Higher Education

Beer, Jr.,F., JohnstonE. R, MazurekD., Cornwell, P. J., and Self, B2019, "Vector
Mechanics for Engineers: StatitdMcGraw-Hill Higher Education

Hibbeler, R. C.2015, "Engineering Mechanics: Statlgsl4™ Edition, Prentice Hall

Meriam, J. L., and Kraig, L. G., 2@, "Engineering Mechanics: Staticdohn Wiley & Sons
Inc.

ap bk jwrnN

Bedford, A. M. and Fowler, W., 2007Engineering Mechanics: Statig$™" Edition, Pearson
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Dynamics @ &
Course No. A Y28 Yo\
No. of Units 3 : 03 wyy
Course Category | Core Cil Amy:
Course Type Theoretical “( AwnOA
Prerequisite Statics iEw (@B
Corequisite ¢ W

#HYwBAKBS] &

YvU A £ a4y WA (

£OWiaLACBEEC WD vESY 6 OD %5 Gwivae @i EepE |

O, [B"wH

y A3z wBA @Bz O IC0 Wivpo 1 WeE A Ay Gwew8@sh wi| (

A wudiw B ce 68RG W AA ef b widA :
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& wi e

Advd Gic iaw303elpol wik 23 (0

Yoivo-@ak Gug v YAY A (1 v B AV EHE | IV 6 BiaeyCAIT &)

Eaw iyEy A dwal ao@ g

yofwAaxk aBwWs pEEpE(2

WR W aGEYY. Y hwio + w Ak 1a8iQHie i 3 (3

A V5pWaill o 4 w Ak " 1a8Iq8He i 3 4

Ay @i 3% 9804 w Aok 1a8iQHe i 3 (,

QBB € VALY oG MEY ¥ v € jw BECYIWE | (,

Course Syllabus:(48 Hours)

1-

Introduction review of cerivatives andntegralsof vectorfunctions

2 -

Kinematicsof particles: absolutand relative notion ofparticlesin cartesiamand curvilinear
coordinate systems
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Motion (kinetic) of particles: newton's law, dynamequilibrium, relationship between forc
massand acceleratioin termsof cartesianpath and radial and tangent@mponents

Particlemotion in termsof work and energy, workof a force, workand kinetic energy
principle,conservative forcegyrinciple d conservation omechanical energy

Motion of particles momentumand impulse

Dynamicof particle systemmomentum and impulse efstemof particles, variable systen
of particles, steady strearof particles, systemgainng or loosing mas

Planarkinematicsof rigid bodies

Planamotion (kinetic)of rigid bodiesin termsof forcesand accelerations

Planamotion (kinetic)of rigid bodiesin termsof work and energy

Planamotion (kinetic)of rigid bodiesin termsof momentum adimpulse

11-

Mechanicalibrations: freeand forcedvibrationof undamped and dampseohgledegreeof
freedom system

References:

Hibbeler, R. C.2012, "Engineering Mechanics: DynamI'cSLSth Edition, PrenticeHall.

Beer, Jr.,F., JohnstonE. R, MazurekD., Cornwell, P. J.and Self, B.,2015, "Vector
Mechanics folEngineers: Statics and DynamidglcGraw-Hill Higher Education

Beer, Jr.,F., JohnstonE. R, Cornwell, P. J., and Self, B2018, "Vector Mechanics fo
Engineers: Dynamics McGraw-Hill Higher Education

Meriam, J. L., and Krag L. G., 2A.2, "Engineering Mechanics: Dynamigs/th Edition,
John Wiely and Sons Inc.

Bedford, A. M. and Fowler, W., 2007Engineering Mechanics: Dynamig&™" Edition,
Pearson

1
2
3
4.
5
6

Pytel, A. and Kiusalaas, 2009 "Engineering Mechanics: Dynamigs3 Edition, CL
Engineering
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Strength of Materials 1 ,2 6 wel ooy
Course No. A Y8 Yo
No. of Units | 3 : 3wy
Course Core Cl 1 ABY ;
Category

Course Type | Theoretical LA AvOA
Prerequisite | Statics i Ew ¢y B
Corequisite W

#HYWwMBABST &

WAAGW [ A W ECHY & W A AW (

¢ Wi 10 & A Edva A ORELPIE A WHIIEEE 3EDI£6 W P
YOVGECEY Ay AAIE| GUAE{ 5By3eq  (
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A{SAw i avip V) O EF-C+ EEEY ERP £ A #4300 BvE
@ o O WP B-382aCN b
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Course Syllabus:(48 Hours)
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1- | Introduction andeview of static (nternalforces andheir diagram}
5. Stressnormal stress, shear strelgsaringstress, stressn inclined surfaceultimate
and allowablestresgs
3- | Strain:deformationJinear strainshearing (angular) strain
4- Characteristieequation(stressstrainrelationship): Hooke's law (odulus of
elasticity, Poisson'satio)
5. Axial loading, &ial deformation statically determinate and indeterminateistures
thermal loading, teessconcentration
6- Torsion:circular sections ghearstress andorsionaldeformation) closedthin-walled
sections ghearstress andorsionaldeformation) rectangulasections
7- | Beambending pure kending):calculaton of normal $resses andeformations
5. Beamshear(transverséoading,bendingplus shear calculaton of hear andhormal
stresses andeformations
9- | Combinedstresses
10- Transformationoft r ess and strain: anal yti ca
circle of stress and strain), principal stresses and strain and their directions
11- | Thin-walled high pressure vessels
12- | Deformation oftrusses and beams: integoatand energy methods
13- | Column: Euleformula for columns having different boundary conditions
References:
Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., @@&2hanics
of Material®, McGrawHill Company.
2. |Hi bbel er, Mechans of Mageals 1" edtiéin, Pearson Prentice Hall.
3 Shames, I. H., and Pitarresi, J. .0 0 Bitroduftion to Solid Mechanios, " edition,
" | Prentice Hall.
4. |Crai g Jr . ,MeéhanicRof Mate2ats 0"Oedfitiorii John Wiley & Sons.
5 Ger e, J . Méchanics200 Materials i!" eflition, Brooks/Cole Thomso
" | Learning
6 Gere, J. M.and Timoshenko, S. P1999, fiMechanics of Materials ™ &I edition,
" | Nelson Thornes Ltd
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Fluid Mechanics i dwCA
Course No. A Y28 Yo\
No. of Units 3 . 0 31wyy
Course Category | Core Ci 1l Any

Course Type Theoretical ¢y AwnUA
Prerequisite Dynamics i Cl (B
Corequisite W

wYwMBABST a

Oweé %« ¢°pz A (

i CEwonAvyndwah

vy AOAa y %ywpE

wéz UCyvAj{(/

i dWCA 1 Cowpery %t O6%uapi
i dWCA 1 Cuwpe1] wt CoC Ay
i dwCA i1 Cuwpéry %t CawokE
Az wEE 16&CQ

0wce %« X

vLwE& ¢ £ ¢¥nw-y (2

Course Syllabus (48 Hours)

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

2 - | Fluid statics and hydrostatic forces

3 - | Buoyancyandstability of floating andsubmerged bodies

Fluid dynamics and conservation laws
(A) Controlvolume approach in fluid dynamics (largeale analysis)
(B) Differentialapproach in fluid dynamics (smatale analysis)
(C) Experimentabpproachin fluid dynamics

5 - | Dimensionaknalysis and dynamic similitude

6 - | Flow measurement

7 - | Introduction to Vscousflow in pressurized ipes
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References:

Douglas, J. F., Gasiorek, J. M. aBdaffield, J. A, 2001, "Fluid Mechanics, 4" Edition,
Longman

Finnemore, E. J. and Franzini, J, B002 "Fluid Mechanics witlEngineeringApplications,
10" Edition, McGrawi Hill Book Co.

Fox, R. W., McDonald, A. T. and Pritchard, P.2D20, "Introduction toFluid Mechanics,
John Wiley and Sons, Inc.

Munson, B. R.Young, D. F. and Okiishi, T. H2018, "Fundamentals dfluid Mechanics,
8" Edition, John Wiley and Sons, Inc

Streeter, V. L., Wylie, E. B. and Bedford, K. WL.998§ "Fluid Mechanic8, 9" Edition,
McGraw Hill Book Co.

1
2
3
4.
5
6

White, F. M, 2021, "Fluid Mechanics, 9" Edition, McGraw Hill Book Co.
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Soil Mechanicsl , Ew-
Course No. A Y28 Yo
No. of Units 3 . R A
Course Category | Core Cill Any:
Course Type Theoretical ¢3 AwnUA
T CA° p AUl C
proequiste | Soneetta Cecogy Steraho 2 g 0 | e
i dwCA
Corequisite Fluid Mechanics i dwCA & W
Y wiBAES T &
Az ewAPRBEWCYE CdumbvE- LyCHUT | Yamde - w/ (,
C, ¢Y
| via | wCi AT - ¢ya wizy viteAnw@d % vi v Y»EngLe (fizy
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#CHE ol +%BAE 1T w{éawehREop i .(
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“WEAUAERAE & | %8 A
¢y UCYAT{Ew TG @WE yaw E | CA%v i (OAy
#Ciw- E¢wa°A y wa¥n A 3%E g whh!
¢ Yav Vah Yow e wé B pL&E A wEY@ARO ¢ ERHY (/
| AdE&Owe Vo Q\iv'dfivé wé ! wECBACIHWEA C W o
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Course Syllabus:(48 Hours)
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1-

Principles of geotechnicahgineering, soil structure and origin, engineering geology
and chronological developments

Soil volumetriegravimetric (phase) relationships, soil texture, soil particle
distribution, coarse and fine textures and their properties¢lagsifications (USCS an
AASHTO classification systems), field identifications, an introduction to subsu
explorations, soil profiling, clay minerals, soil structures and fabrics, soil compzg
(theory, laboratory test and field control)

Waterin soil: Statics (water tables, capillary, shrinkage, swelling and frost action)
Effective stress concept or principle: total stress and hydrostatic pressure, exce
water pressure, intergranular forces and effective stress concept, effective
calculation

Waterinsoikdy nami cs (Beranouybsi 6aw| awydbaul
theory and the flow net, seepage force, anisotropic and heterogeneous soils, seepd
sheet pile walls, seepage underneath and through earth dams)

An introduction to elasticity theory, Cauchy stress and infinitesimal strain con
equilibrium equations, plane and ayimmetric problems, governing equations, st
distribution in soil, elastic and immediate settlement

Consolidation process, ng-term consolidation settlement, soil deformability
compressibility) during loading and unloading processes and consolidation
preconsolidation pressure, normally consolidated and preconsolidated
overconsolidated) soils, consolidation setégemt pr edi cti on, t h
onedimensional consolidation theory, coefficient of consolidation, secor
compression

Introduction to the materials failure, strength and failure theories and the concept
yield, soil responseot loading, relationships between the stress and measur
deformation, friction and dilation angles, Me@Goulomb failure (yield) criterion
laboratory tests, failure envelope, the origin of soil cohesion, limit states and appli(
in lateral earth gessures theory and slope stability analysis, introduction to the ¢
state friction angle.

7 -

An introduction to rock mechanicsoil dynamicsseismic geotechnics

References:

Holtz, R. D., Kovacs, W. D. and Sheahan, T. C2320Amintroduction to Geotechnicg
Engineering, 39 Edition, Pearson

Craig, R Soil Mechanids 9 "8Edition, £hapman and Hall

Craig, RCrRigoa0 &6, Bdkm, Shoa Rréss. s

Nova,R.,2 0 1 3ajl Md@thanicgd John Wiley and Sondnc.

Powrie, W., 2014iSoil Mechanics: Concepts and Application3® Edition, CRC
Press, Taylor and Francis Group

Verruijt, A., 2018,AAn Introduction to Soil MechaniosSpringer

N |o g | MwdE

Ishibashi, I. and Hazarika, H., 20%&oil Mechanics Fundamenta)]<CRC Press,
Taylor and Francis Group

Terzaghi, K., Peck, R. B. and Mesri, G., 19860il Mechanics in Engineering
Practicad, 39 Edition, JohnWiley and Sons, Inc.

© | ®
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Soil Mechanics Laloratory 1 , éw- 1Cy
Course No. A 158 Y\
No. of Units 1 / 03y
Course Category | Core Cill1 Amyj
Course Type Practical Co AvOA
Prerequisite Soil Mechanicsl , ew: ¢ Qy E
Corequisite Soil Mechanicdl , e w:- W
# ¢ YW B8 1 &

#O0WNVEO& S CAEARYY GvveAwit & | (,

#C %o 0y e CAVEKT (

(Gs) éw- 20w« j

a°E +Eiv y | (
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Course Syllabus:(32 Hours)

1- | Soil mechanics laboratotyriefing and contents of a report

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

3 - | Specific gravity of solid particles €5

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 tegeither of undrained or drained tests)
References:
1 Das, B. M., 2022fiSoil Mechanics Laboratory Manual10" Edition, Oxford
" | University Press.
) Powrie, W., 2014{iSoil Mechanics: Concepts and Application3? Edition, CRC
" | Press, Taylor anBrancis Group
3 IKaIinski, M. E., 2011fiSoil Mechanics Lab Manu@! 2 Edition, JohnWiley and Sons
" | Inc.
4 American Standard for Testing Mater.
" | ASTM International
5 American Standard for Testiddat er i al s, ASTM Vol . 4. (
" | ASTM International

82|X61Page



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Hydraulics i Coy
Course No. At 3
No. of Units 2 - ©3 vy
Course Category | Core Cil1 Aw
Course Type Theoretical ¢y Awt
Prerequisite Fluid Mechanics i dwC/ ¢ wC
Corequisite i W

#¢ YWR 5 AL

0 w eiBaue &% A & K 200 70 Wi Awe vz éen U € 8 wiA\d
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WG ¢ {
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H ° LBy ( (
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#Ci Coy %o Ca UO@Rwi ¢ % /
CaW@ay %~ ¢°pz Aée{ O | Aui w30 wliyen W\ (0
#Owe %« 0CaAY 33w d
#))) | A -wéewrt yr Ow{£¥%v AwéHmk I {
Ué %A %uCaau | (2

Course Syllabus: (32 Hours)

Basic conceptsafi introduction to free surface flow, classification of flows, steady v
unsteady flows, uniform vs. namiform flows, laminar vs. turbulent flows, subcritica

1- supercritical and critical flows, open channel terminology, velocity distribution, ene
coefficient, momentum coefficient, pressure distribution)
2. Energyprinciple @pecific energy and its applications, calculation of critical depth, fl

over transitions)
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Momentum principlegpecificforce and its applications, critical depth, hydraulic jum
and sluice gate outlet)

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

Introduction to gradually varied flovadérivation of the governing equation,
classification of water surfacegdiles, several schematic examples)

Gradually varied flow calculations and applications (location of hydraulic jump, tw
| akes problem, ¢é)

Introduction to rapidly varied flows

References:

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

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

Chow, V., T, 2009 "Open Channel Hydrauli¢sBlackburn Press

Henderson, M.1966 "Open Channel Floly Macmillan Publishing

Akan, A., O, 2021, "Open Channel Hydraulic;sznd Edition, Elsevier

French, R. H.2007, "Open Channel HydraulitsWater Resources Publications

N o ok iw N E

Jepson, R2011, "Open Channel Flow: Numerical Methods and Computer

Application$, Taylor and Francis
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Hydraulic s Laboratory I Coy %e C
Course No. Al 3§
No. of Units 1 : 03 vy
Course Category | Core CT1 Aw

Course Type Practical Co A Y1

Prerequisite Hydraulics i Co & w(Q
Corequisite Hydraulics i C6 ¢ W (

# ¢ Y. WA 5 A 1wt

CACAyaACHV Al 16CE Y |
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U0 Aé YA

|,¢ B 8 Yaik

{

# %o 0WEY Y 10WE Faa )

(

¢« 1A &

(/

1 (0

t
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Course Syllabus: (32 Hours)

1 - | Hydraulicslaboratory 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, rotapeter

4 - | Jetimpact

5 - | Centrifugalpumps

6 - | Francisturbine
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Minor loss in pipes

Major loss in pipes

Floe inpipe network

Free andorced vortex

Steadyflow in an open channel

References

Ahmari, H., and AppliedFuidKlechanics lab $ManiaiMavs Open
Press University of Texas Arlington

Chaudhry, M., H., 282, "Open Channel Floly 3" Edition, Springer

Fox, R. W., McDonald, A. T. and Pritchard, P. J2@0'Introduction to Fluid Mechanics'
John Wiley and Sons, Inc

Munson, B. R., Young, D. F. and Okiishi, T. 2018 "Fundamentals of Fluid Mechanigs
8" Edition, John Wiley and Sons, Inc

Streeter, V. L., Wylie, E. B. and Bedford, K. W., 1998Juld Mechanics!' 9" Edition,
McGrawi Hill Book Co.

SR L N I R A B o

White, F. M., 2@1, "Fluid Mechanics"9". Edition, McGraw Hill Book Co.
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Course No. A Y28 Yo
No. of Units 3 . 03 wyy
CourseCategory | Core Cil Amy13
Course Type Theoretical ¢3 AwnUA
i dwu x
. EngineeringStatisticsand Praability, Y AA N -
Prerequisite Fluid Mechanics i QYAPI D k-
i d
Corequisite ¢ W

#HYwBAKBS] &

#Aew~ gCaweaeu A-&7j%$ AFAvPAN (,

« | UEPEE]| (-

{
1Al awcC- » | (.

.0 Ca ¢ ¢ (/

6
C«y % xwyvyy %zl (0

#))) 1°3vy Av¥iy®%e Cal| (1

#)l)aw §y iwCd y e Ca | Aai w3 jdtw (2

¢wuj | (3

Course Syllabus (48 Hours)

Introduction to hydrology and hydrologic principles (hydrologycle, budget equations,

1- 1 pasic concepts)

9. Introduction to meteorology and hydneeteorology (air pressure and temperature,
humidity, radiation, types of air front)

3. Hydrologic processes (precipitation, evaporation, transpiration, interception, depress

storage, evapotranspiration, infiltration)

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

5 - | Watershed physiography andiitspact on runoff response
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Hydrograph analysis (hydrograph componeutst, hydrograph, synthetic hydrograph,
time-area methods, the rational method)

Introduction to ground water hydrology (typesagfuifers governing equations, well
hydraulics ground water firm yied)

Statistical and frequency analysis (introduction to statistical analysis, fitting distributig
flood frequency analysis

References:

Bedient, P. B. and Huber, W. 2018 "Hydrology andFloodplain Analysis', 6 Edition,
AddisonWesley Publishing Com.

Chow, V. T., Maidment, D. R. and Mays, L.\2013 " Applied Hydrology', 2"® Edition,
McGraw Hill Book Co.

Dingman, S. L.2002 "Physical Hydrology, 24 Edition, PrenticeHall, Inc.

Linsley, R. K.,Kohler, M. A. and Paulhus, J. L. HL982 "Hydrology forEngineers, 3¢
Edition, McGraw Hill Book Co.

Ponce, V. M. 1989 "EngineeringHydrology. Principles andPractices, PrenticeHall, Inc.

Subramaya, K2013 "EngineeringHydrology', Tata McGrawHill Book Co.

Viessman, W., Lewis, G. L. and Knapp, J.,\28003 "Introduction toHydrology', Harper
and Row, Publishers

Singh, V. P. arEdgindedng hydrol&y , KM¢-idIE@ukadign

© O N~ jwINE

Singh, V.P.,20l&iHandbook of A p"HditionMcGiawtill Edlcatigny
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Structural Analysis 1 . a ¢ wLQ

Course No. A YA

No. of Units 3 : 03

o»

Course Category | Core

Course Type Theoretical

Prerequisite Strength of Materials 1 )
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Corequisite
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Course Syllabus(48 Hours)

1 - | Staticaldeterminacy anchditerminacy of structuresstable andunstablestructures

Deflectioncalculation by moment area meth@thsic load andconjugatebeam
methods

3 - | Calculation ofdeflection by energy method€a st i gl i anods t heo

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

5 - | Analysisof Indeterminate Structures

6 - |Influenceline

7 - | Approximatemethods of structural analysis

References:
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Hsieh,Y. Y., 1995, fElementaryTheory ofSructure® 4" Edition, Prentice Hall
Publication

Hibbeler,R. C., 2017fiStructuralAnalysi® , ™ Hdifion, Pearsoublication

KassimaliA . ,  2S@uctdralAndlysi® , " Edition, Cengage Learning

Utku, S.,Norris,C. H., andWilbur, J. B.,199Q ElémentarySructural Analysi®,
McGraw Hill

CBiule ° BAw 3@l oy Evyvally BRiGsAwd B W £4 ) +
Badiei, M., 208, "Introductory Theory of StructurgKhaje Nasiruddin Tosi University
Press (In Persian)

wC{Csiehiv awo Eywv kiweiEsndsEyssl ) Cw
Tahoni, S., 204, "Analysis of StructurésJihad Academic Publicatiorasf Amirkabir
University of Technologyln Persian)

Yow {VEYARE & y IV i, @idig A WA 0D # o K ¥
Atyabi, A. (Translator), 20, "Structuial Analysis, Kassimali, A., Joibar Publications

(In Persian)
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Structural Analysis 2 - a ¢ wLa
Course No. A Y28 Yo
No. of Units 3 . 0 31vyy
Course Category | Core Cill Amy
Course Type Theoretical ¢3 AwnUA
- StructuralAnalysis 1 Numerical 6Coagwh -
Prerequisite Analysis 61 d @ k&
Corequisite ¢, W (

HwYwWwMBABSIT a

wa xwé y C¢HAWENA cws (,

agwuau

-

Lyo U % owl (

Gy Cy¥» y Ca, Ewa@y (/

Course Syllabus:(48 Hours)

1 - | Slopedeflection nethod

2 - |Momentdistribution method

3 - |Introductionto finite element method

4 - |Matrix analysis usingtiffness and flexibility methods

References:

1 Hsieh,Y., Y., 1995 fiElementary Theory of Structueg™" Edition, Prentice Hall
" | Publication

2. | Hibbeler,R., 2017 fiStructuralAnalysi® , ™" Hdifion, Pearson pub

3. | Kassimali,A . , 2SOructdral Andilysi® |, ! Edition, Cengage Learning

4 Utku, S.,Norris, C. H., andWilbur, J. B.,199Q0 Elémentary Structural AnalysisMcGraw
| Hill

5 McGuire,W., Gallagher, RH., andZiemian,R. D., 2000fiMatrix Sructural Analysis , "
" | Edition, Faculty Books 7

6. | Kassimali,A., iMatrix Analysis ofSructures , " Edition, Cengage learning
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CBuAe ° BAw 3aG oy Bvyvally Bra@usinwd B al£4 R ) +
7. | Badiei, M., 208, "Introductory Theory of StructurésKhaje Nasiruddin Tosi University
Press (In Persian)

wC{CsdChiv awo Ey v %iwgdgnmtisElys41l ) Cw
8. | Tahoni, S., 204, "Analysis of Structurés Jihad Academic Publicationsf Amirkabir
University of Technologyln Persian)

Yow {VEYIME &y I i, eidiG A M4 0 # @ « Yo

9. | Atyabi, A. (Translator), 208, "Structuml Analysi$, Kassimali, A., Joibar Publication@n
Persian)
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Design of Steel Structures 1 , ¢1 dAvacCayd
Course No. A %58 Yo
No. of Units 3 : °c3ilvwy
Course Category | Core CT 1 ABY ;
Course Type Theoretical ¢3 AwnUA
Prerequisite StructuralAnalysis 1 , adw, (@E
Corequisite i W
HYWMRBABST &
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Course Syllabus(48 Hours)

Understanding the principles and design philosophy: design codes based on al

1- | strength, LRFD and performanbased design, structural systems, safety criteria
concept okafety margins, design limit states

5. Types of structural steel, steel behavior (sttsmin diagram, effects of high and Ig
temprature, fatigue, notch toughness, weathering, etc.), structural steel profiles
Design of tensile members, effect of holes in design of the tension members, effec

3 - | area of the tensile members, tension connections and load transfer, tensiup
sections
Compression members under pure axial load, residual stressitystabcompression

4 - | members (overall buckling modesdEul er 6s buckling | oa
width-to-thickness ratio), effective area of (slender) sections in compression
Flexural members with and without lateral supports, stability amse(lateratorsional

5. buckling), compact and noncompact sections, design of beams for shear, defle
beams under service loads, web of wide flangigape sections subjected to concentra
forces, bearing plates, continuous beams, simple colusen@ate, biaxial flexure

6- Design of beantolumns, second order effects analysis, B1 and B2 bending mc
magnification coefficients, tension and flexure

7. Built-up columns with brackets or horizontal straps, design of +prdfile colums
(notingthe limitations)

8- | Plategirders or deep beams, web transverse stiffener, tension feild actiot(pkbng)

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

*The contents of this course shall be in line with the national building codesauidtions.

References:

1.

Segui,W. T.,2013,HSteel Desigh 5" Edition, Thomson Canada Limited

ANSI/AISC 360, 2016fiSpecification for Structural Steel BuildingfRevised 2019,
American Instituteof Steel Construction.

AISC,2 0 1 $teel Gonstruction Manual14h" Edition, American Instituteof Steel
Construction

2
3.
4

CSA S1614, 2014,ADesign of Steel Structur@sCSA group.

y  alw¥%p iBEBYWSAEA T winwed whh,Ich ke dY %00 10
0wua - wAC S6o3km by bvalyvsé

IranianNationalBuilding Code (INBC)Vol. 10,2022, "Design andConstructiornof Steel
Structured, 5" Edition, Ministry of Roads and Urban Development, Office of Natiq

Regulationsand Building Contro(ln Persian)
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Design of Steel Structure2 - ¢t dAd &wa
Course No. A Y28 Yo\
No. of Units 3 . 03y
Course Category | Core Cil A=m Yy
Course Type Theoretical ¢3 AwnUA
Prerequisite Structural Analysis 2Design of C 3 vi %?’OV LW E
SteelStructures 1 . ¢l dAa

Corequisite ¢, W (

#HYwBABS] &
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i dwl £v Ov ®Cw | C
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wa OGAcA 6wl £v AweEy apaobhvAsCi || (

CA« C3vuub 1 CAwue acoppi ¢, A 6/43((/

#CEG- xwé y aOEQCGAE@zAl/%&WuCWW\F(O

a°E °Cewe |

wa Y (2

c ¢
Y Ewz #WAEi CuA% Adwy uGCtj$ OGwu

Course Syllabus(48 Hours)

Connection tools and technologies in steel structures, rivet, types of bolts (ordina
1 - | high-strength bolts), welds (groove and fillet), welding procedures and equpr
pretensioned bolts, types of bolt connections (snug tightened and slip critical)

5. Non-eccentric connections of bolt and weld type, brace conenctions, truss m
connections
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Eccentric connections of bolt and weld type, shear and tension combined in bg

3 - | welds, beartolumn connection (simple, semi rigid and rigid), colusplices, columr
to column base plate flexural connection

a.- Plategirders: design of web transverse stiffeners, design of bearing stiffeners, de
beam flange to web connection & stiffener plates to steel beam connections

5 - | Anintroduction tosteel structures seismic design provisions (braced and moment fr

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

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,Hsteel Desigh 5" Edtion, Thomson Canada Limited

2 ANSI/AISC 360, 2016fiSpecification for Structural Steel BuildingfRevised 2019,
American Instituteof Steel Construction.

3 AISC,2 0 1 Seismié Design Manu&lAmerican Institutef Steel Construction,"?

" | Edition

4 ANSI/AISC 34116, 2016,ASeismic Provisions for Structural Steel Buildiags
American Instituteof Steel Construction
ANSI/AISC 35816, 2016,fPrequalified Connections for Special and Intermediate

5. | Steel Moment Frames for Seismic Applicatio#snerican Instituteof Steel
Construction

yooavge-ph WY FAATwwd wh, dAvedddy Yy {HI%A (v ¥
Gwiao.- wA 6%uopbdy
6. | Iranian National Building Code (INBC) Vol. 10, 2022, "Design andConstructionof

Steel Structurés 5" Edition, Ministry of Roads andJrban Development, Office g
National Regulationand Building Control (In Persian)
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Design of RC Structures 1 AUt A o @AY
Course No. A Y8 Yo\
No. of Units 3 . 0 31vyy
Course Category | Core Cilil A=m W 3
Course Type Theoretical “( AwnOA
- Concrete Technologystructural @ &z AA . Con B
Prerequisite Analysis 1 A @ E
Corequisite W

Y W AABABST A

¢ U VI WIEUECEZ Ii % WeERYI W &° Uy & WWEYs6 Yafle 8 WE 3G VETV U/

WCACH© EI U@ ASdiy B 1 EACR A WEAEDES U1 |
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AOCKzWBANY GBILE Y AU WjlwERLW (O

EGYE G v EGYy C¥awl AE®” £AWMd2v AswBAi
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# )ICWPOETEZIE i L6BPEYLE taBEAZz Ve (3

) ° B4k £ A A WEiyw U o6 v A GA%Ie Wz p & viizZA Valy 6 w d

Course Syllabus:(48 Hours)

Immediate and longerm mechanical properties of concrete under load, compre

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

2 - | Types of steel used meinforced concrete, mechanical properties of steel

3. Design methods of reinforced concrete components, safety concedimiarstates load

combinations and method$ analysis
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Behavior of reinforced concrete beams under bendingrilous stages of loading, bendi

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

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

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

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

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

* . Contents of this course shall be in line witie Iranian MtionalBuilding Codes(INBC)

References:

Darvin, D., and DdignobQoncret€Struciizd 6" Rdaich IMcGraw
Hill Book Company

Wang, C. K., Sal mon, C. Ré@nfocedcContretéDesigpyH
Edition, John Wiley & Sons, Inc.

Mc Cor mac, J. c. ., aDesignoBReinforced CoRcredel A", Editior?,
McGraw-Hill Book Company

As hr af , SPractMalDesighdf Rethforceill Concrete Building€RC Press, Taylg
& Francis Group

Moehle, J., 2015, fASei smic DeSEditipmJolonfwiley
& Sons, Inc.

ACICommi t t e e 3BLilding Cade Reguirenfents fiructural Concreté A C}
19, American Concrete Institute, Farmington Hills

MNL-17(21) , 2021, AACI Reinforced Conci
31819, American Concrete Institute,

© | N s lw I E

Hassoun M. N.,, and AMan as e e r StructuralZon2réterhediy and Design , I
Edition, John Wiley & Sons Inc.

(o]
(]

Wi ght J. Reéinforced Zontré&dlechnics and Design, " Edition, Prentice Hall

-
©

Vyooavw-p AMEEN ullywd o ¢ whh , VA%« w Ay ¥ %Pu |
Gwlua - wA 6%opbdy
I[ranian National Building Code (INBC) Vol. 9, 2020, "Design andConstruction of

Reinforced Concrete Structute$™ Edition, Ministry of Roads and Urban Developme
Office of National Regulationand Building Control (In Persian)
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Design of RC Structures2 -AU %] Ungs ¢
Course No. A Y28 Yo
No. of Units 3 . 03y
Course Category | Core Cil A=m Yy
Course Type Theoretical “( AnDA
- - oIV I Yo ! o
. Structural Analysis 2Design of RC C :
Prerequisite Structures 1 | AU ] ¢ E
Corequisite ¢ W

Qo

“w Y wBABI

#Aa%wdyr y Aai (,

¢y %Cy wz avywuiE Eda- || Z¥%RA7 Wy %LwE ‘
#C
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2 9 /FE0 Uwz jwbOé (2

Yo Ewz # WACRT] $C a0Awt cAwndy Co 0§ v ¥2%6%

Course Syllabus:(48 Hours)

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

2 - | Design of beam columns

3. Checkresistant systems, frames and _reinforced concrete shear walls, load bearin
of the pan and design (unilateral or bilateral)

4 - | Introduction to kear wall design

5 - | Introduction to beartolumn connection and details

6 - | Introduction to foudation design

7 - | Seismicdesign ofreinforcedconcretesegments

*: Contents of this course shall be in line witle Iranian MtionalBuilding Codes(INBC)
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References:

Darvin, D., and DesitnaohConc@te Sthttutesld Editibn,
McGraw-Hill Book Company

Wang, C. K., Sal mon, C. Ré&nforceddandretdPDesign
7" Edition, John Wiley & Sons, Inc.

Mc Cor mac, J. C. ., BesighofBeinfoned Condete OMHEdition,?
McGraw-Hill Book Company

Ashraf , S Prachtal DesignofIR8inforcéd Concrete Building€RC Press
Taylor & Francis Group

Moeh!l e, Seismic De€gh 6f Reinfiorced Concrete Building$Edition, John
Wiley & Sons, Inc.

Hassoun M. N., and AMla n a s e e r  SAructural ZZOn2réer hedily and Desigh
7" Edition, John Wiley & Sons Inc.

Wi ght J. Ré&nforcedZ0ntrétylechmnics and Design, " Edition, Prentice
Hall

ACI Cpmmittee3 1 8 , Bulldin§ CoddiRequirements f8iructural Concreté A
31819, American Concrete Institute, Farmington Hills

© l© | N | g~ w DN

MNL-17(21), 2@1, AGIi Reinforced Concrete Design HandboAkKZompanion to AC
318190, American Concrete Institute

10.

yooav@-h) ARGy Wae z - ovld C ¥ ddlve Ay A %G 0 |
Gwao .- wA 6%uopbdy
Iranian National Building Code (INBC) Vol. 9, 2020, "Design andConstructionof

ReinforcedConcrete Structurds5™ Edition, Ministry of Roads and Urban Developme
Office of National Regulationand Building Control (In Persian)
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Foundations and Basts  of

: ) ¢ ¢ WANAE § ¢
Architecture and Urban Planning
Course No. Al 3
No. of Units 2 - 03 vy
Course Category | Core Cil1 Aw
Course Type Theoretical ¢y Aw?

i - Owae - wA .
Prerequisite Eundm.g Drawings  Structural ) R'Te
nalysis 1 . a¢é w,

Corequisite ¢ W

#¢ YW 5 AW

cwad aAyun~ y wAz %O wz AOzvy % | (,
¢:O0 UvAyv CAREW%- WREC p AU %0 Y Livwl
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c

v alwemAv aA’y 0CO0 £ y ACA-£ || |
| COICU Gk «+ 3@ L avAWEAV Al ¢ ¢ WA KAE HH4Gh ¥
¢ ¢ wABRSED ¢a CYwUl o « VA @

Course Syllabus: (32 Hours)

Foundations and basis of architecfwefinition of architecturehbecoming familiar withthe
architectoés job and hi s projeats; eooperation arohiteats
and civil engineersacquiring a general knowledge about variety of architectural deg
defining occupations in architecture; studying the interactions between architectural
in the buildings such as residentikindergarten, educational, library, industrial buildin
clinic, and hospital.

Urbanism history of urbanism;urban types as well as rural and urban developn
analyzing the land use in urban plamnsban rules and regulationdefining theguidance|
plans, comprehensive plans, detailed plans, and regional gif@&ess of economic and soci
issues on urban plans.

References:
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2

25" Edition, Tehran University Pregg Persian)

awo Ely 0| WiVEOWESRIWE y w84/l + +3H50 ¥4

Gharagozlu, Z. (Translator), 2D02'Architecture Form, Space and Ordé&rChing, F. d. K.,

av

and Technology iRess (In Persian)

QOB NV Vv 06 Yy & & EADAEY5:24 BEWBETYIN

Shia, A., 209, "Introduction to the Basics of Urban Planning”, Iran University of Scig
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Foundation Engineering1 , C~ C
Course No. A Y28 Yo\
No. of Units 3 . 0 31vyy
Course Category | Core Cli ABY

Course Type Theoretical ¢3 AwnUA
Prerequisite Soil Mechanic., Design of C3 v %GN ! Ty

ReinforcedConcreteStructures 1 , AU Y2
Corequisite ¢ W

CCH2r PENGEAYA CawdP & wl CYL &GN (
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0y %UCH %y Adey wig B¢y wEAOT d Bw.- N Sjwa
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Course Syllabus:(48 Hours)

1-

Soil identification and subsurface exploratioethods(very brief review of lab tests ar
focus on field testsjgeophysical methods, drilling, detailed explanation of geophy
met hods for determination of shear v
description of different field test methods which are required for identifying effe

parameters fordundation design (SPT, CPT, Vane Sheatr, etc))
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Shallow foundations: bearing capacibeéring capacity of show foundations under cer
9. vertical loading, ultimate bearing capacity under eccentric, and inclined loading, b
capacity of footings oslopeandlayeredsoils, bearing capacity on problematics soils
finally the effect of water table on bearing capaoity
Shallow foundations: settlemeistréss distribution in depth, elastic settlement, consolidg
3 - | settlement, and foundationtation, explanation of determination of settlement for var
types of foundations)
A.- Retaining walls ifitroduction to rigid and flexible retaining walls, earth lateral pres
theory, water hydrodynamic and hyestatic pressure, waditability control)
Deep foundationsiftroduction to the determination of bearing capacity of deep found
5. in general, bearing capacity determination based on the in situ and static test
foundation settlement calculation, Introduction t@ gjtoup, bearing capacity and efficien
of pile group)
Earth slope stabilityfai n t echni ques (infinite slo
6 - | earth slope stability in the saturated case and in the presence of water flow, as we
introducton to excavation principles)
7. National building and housing standards (the foundation engineering seetidng@gsing
national building regulationsopic (foundations and foundation construction))
References:
1. | Bowles, J. E., 1996Foundation Analysis and Desigrb" Ed., McGrawHill
2 Coduto, D. P., 208, fiFoundation Desigii Principles and Practicas 2" Edition., Pearson
" | Education
vy o0 AR Clea % Ali(&ua Yow DIE % EE WELE QN vIZODLC TE A
3 C ¢ W
" | Eslami,A., 2016, "Foundation Engineering, Design and Constructiddublication No. K
437,2" Edition, Road,Housing& Urban DevelopmenResearch Centéin Persian)
%o 816 ¢ wA BABLWAIPAOBRE ieihE A+ A goaa | 7 {0 |
Gwao .- wA 6 %44
4. | Iranian National Building Code (INBC) Vol. 7, 2021, "Geotechnique and Foundatic
Engineering, 4™ Edition, Ministry of Roads and Urban Development, Office of Natio
Regulationsand Building Control (In Persian)
5 Canadian Foundation Engineering Manual (CFEM), 2008, Edtion, Canadian
" | Geotechnical Society
6 Holtz, R. D. and Kovacs, W. D., 198fiAn Introduction to Geotechnical Engineerag
" | Prentice Hall.
7 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C23®An Introduction to Geotechnics:
" | Engineering, 3" Edition, Pearson
8. | Craig, R. F., 2004iSoil Mechanicg, 7" Edition, Spon Press
9. | Budhu, M., 2011fiSoil Mechanics and Foundation$™ Edition, John Wiley and Sonsnc.
10.| Fellenius, B. H., 2019Basics of Foundation DesignPileBuck Int. Inc.
ACI 31819, 2019,Building CodeRequirements for Structural Concrete and
11. Commentary, Ameri can Concrete Institute
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Buildings Construction Methods| .,k . . .
9 Chuwad vWOéw-%wﬁ@y
and Safety
Course No. ALt a
No. of Units 2 - 03 vy
Course Category Core Ci A 51
Course Type Theoretical and Practical Coay Auwt
I N
Fundamentals and Basics y ¢ /ZWAU bu
Architecture  and Urba & WA Ct ¢ W e
Prerequisite Planning, Design of Ste _ . A 3 g ¢ W
Structures 2, Design of R T W\ -C3 ¢
Structures 2 - Al d
Corequisite W

#D)SF ) Comp/EC A Y v $

V %« Vv

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- |l ntroduction to modern construction mg
6 - | Introduction to health and safety in construction
7 - | Practicalproject
References:
Gwio- QB860%ed 1LY d ¢ wABYETIW{ &V ¥ 0 v %D
1- | Iranian National Building Codeg&2 VolumesMinistry of Roads and Urban Developmen
Office of National Regulationand Building Control (In Persian)
| + Sy, |G HUAGEEGU b -cmicdavd Y 60 841 i préov
BAEi A«! A
2- | Technicaland Executive System Office, 204, "Technicaland GeneraSpecifications o
Building Works", Publication No. 55, 1B Edition, 2" Revision, Plan and Budge
Organization(In Persian)
a Yaw UhEWw & EAB 6 yC1EAOE W AE wiha 8 & aiamCra 112A0 v ¥
oAkt AzQ0 wol AN
3- | Office of Technical AffairsandCompilation of Standards, 291"Agreement, General anc
Private Terms of the Agreement”, Publication No. 4%lan and Budget Organization (If
Persian)
A ACl Committee347, 2014,"Guide to Formwork for ConcreteACI 347R 14, American
Concrete Institute, Detroit
5. ACI Committee 3322020,fiCode Requirements for Residential Concrete and Commen
ACI 332-20, American Concrete Institute, Detroit
6- Allen, E., Lano, J.2013,AFundamentals of Building Construction: Materials and Metlip
6" Edition, John Wiley and Sus Inc.
7- | WIT-T, 220, fiwelding Inspection Technoloi" Edition, American Welding Society
3 Hughes, P., Ferrett, E2015, fintroduction to Health and Safety in Constructiom, 5"
Edition, Routledge
O- | Nunnally, S. W.2 0 1 @gnstréiction Methods and Managenterit Bdition, Pearson
10 Merritt, F. S. a rBdildirfg DesigneahdComstructionHariBbook, 62
Edition, McGraw-Hill Professional
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Highway Engineering ¢ ¢ w
Course No. A Y%a Y\
No. of Units 2 - A
Course Category | Core Cill1 Aay

Course Type Theoritical ¢33 AwnUA
Prerequisite Fundar_nental c_)f Terrestrial C A 3{4 Z_ L E

Surveying, Soil Mechanics 1 . B w- I C
Corequisite W

# ¢ Y.w$ABdT 4
0j ¢Cuav y APAAELI aviwA&A (,

Co 6®zv VA ID®WI|] ¢Ilwav

2

Ta y tvAu| (

6 w
CawaaddAya Aveael (/

OAAcu 1 Cav#ut | Cojwog
v ACy %A 2 OA vy

#)))

W] ! %z wwi oy 6ol

C3 v b Y ](

¢ Yo | (2

#y) ENpesa €wal CoAO AE&Y % (3

#upi v Y%z Chilvp-o$i wibkbes Wpnaaadwe Add 4

CoEfi%z ¢Aéo3 AAé | #°CCt AEAGA] (,
CAUAA ot wé AAé

avy CA° gacy+s.a & (,

Course Syllabus(32 Hours)

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

2 - | Highway design criteria, national and international regulations

3 - | Schematic cross section of road pavement and materials
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A.- Introduction, traffic engineering keywords and concepts (traffic flow, speed, density, a
daily traffic volume, design hour traffic volume, capacity, level of service (LOS), etc.)
5 - | Badc traffic flow models and their applications
6 - | Principles of study and design
7 - | Photogrammetry
3. Road variants and maps (horizontal alignment (plan), longitudinal alignment (profile)
crosssections, etc.)
9 - | Crosssectional areaalculationsearthwork volumemass diagram (Bruckner curve)
Simple horizontal circular curyeompound horizontal circular curylorizontaltransition
10- | curves ¢pirals or clothoids) reverse horizontal circular curvegertical circular curve
Vertical parabolic curve
11- | Highway infrastructurefield lay-out methods of highway geometric designs
References:
1. | Kadiyali, L. R., 2019fiHighway Engineering Khanna Book Publishing Co.
2. | Kobryn, A., 2017 fiTransition Curves for Highwageometric Desighy Springer
Sharma S.K., 2017Principles, Practice and Design of Highway Engineedirgf® Edition,
3. Schand Publishing Co
A Rogers, M. and Enright, B., 201fighway Engineering 3¢ Edition, JohnWiley & Sons,
" | Inc.
5. | Kuhn, W. 2013fiFundamentals of Road DesgWIT Press
Mannering F. L. and WashburnS. S.,2012, fiPrinciples of Highway Engineering ar
6. | Traffic Analysi®, 5" Edition,
7. | AASHTO, 2011 fiA Policy on Geometric Design of Highways and Stie@SEdition,
i YawUy  § VG A0&M O Eh MESME Y& Wi W Bls. A VB v+ 3
8. BLAAG« A
TechnicalandExecutive System Office 2 0Gkdnetrical Design Codeo r  Raadeén
Publication No. 415Plan and Budget Organization (In Persian)
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Pavement Design avy ¢
Course No. A Y& Yo\
No. of Units 2 - A
Course Category | Core Cill Awyj
Course Type Theoretical ¢3 AwvUA
Construction Material & y Cyw L
Prerequisite Laboratory, Highway Engineering | ¢ ¢ wZAE ¢ E
Foundation Engineeringy G~ (

Corequisite ¢ W
#¢ YW BT 4

W WAy Qs % BLE WA Y & BARY (,

ew: ¢ C¥ YEHBME, j¢ Waw 3ARTEL UV {

WEe WAY ¥ £ %0 Bt o #e (

EewAyv Con/E | 6 wiEY EwEy GnoBiy AN | (/
wE vy Cphraz &8 (
#way¥ CAEi WE § wiuC~v A& ;awmioyerd AraE] X
#way¥ CEi WE y wiC~v Ad waAwore &A460 (2
CoowadgE ¢ ¢wAELT (3
¢ e wAyGz ¢wa § 4

WBj CEABEYV Y% i UG oodkmByy| (,

Eiy¥ +3%0Cq.(,

cwéd ¢ wAy ¥ %0 |,

wa vy ¢¢wli,

Course Syllabus(32 Hours)

1- | Role ofpavement in roads; pavement types, factors affecting pavements design

109|261P age



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Subbase, base coarse and gravelly surface kgpes of bituminous materials; tests

2 - | properties of bituminous material, tars, cutbacks and emulsions, asphalts,
concrete, surface treatments, methods of soil stabilization

3 - | Influence of climate (freezing and moisture) condition on paveoesign

a.- Pavement loading, stresses and strains in pavement layers, equivalent whe
factors, pavement fatigue

5 - | Design of rigid pavements

6 - | Design of flexible airport pavementsi(iways aircraft parking areasaxiways)

7 - | Design of rigidairport pavementgiinways arcraft parking areasaxiways)

3. Methods of design of untreated (gravel and crushed stone) surfacéguanithous
(asphalt) surfaces
9 - | Condition surveys and evaluation of pavement distresses

10 Maintenance ancehabilitation of untreated (gravel and crushed stonebamchinous
(asphalt) pavements

11- | Conventionamethods of design of resurfacing

12- | Influence of economitactors on pavementesign

13- | Pavement construction operations

References:

1 Bhavanna Rao, D. V., Venkatappa Rao, G., Ramachandra Rao, K. and Pahari, K

" | AiHighway Material Testing and Quality ConttpDreamtech Press
2 Nikolaides, A., 2017fHighway Engineering: Pavements, Materials and Contro
" | Qualityd, CRC Press
3 Yoder, E. J. and Witczak, M. W., 197 rinciples of Pavement Desigr2" Edition,
" | JohrWiley and Sons, Inc.
4 Mallick, R. B. and EKorchi, T., 2013,AiPavement Engineering Principles and
" | Practiced, 2" Edition, CRC Press, Taylor and Francis Group Inc.
5. | Kuhn, W., 2013fiFundamentals of Road DesiyrWIT Press
6 Thom, N., 2013fPrinciples of PavemeriEngineering, 2" Edition, Institute of Civil
" | Engineers, ICE
. Cawo Eyhav 13hE g Wi iHYAL)E
" | Tabatabaei, A. M., 485 "Pavement DesignAcademic Publishing Centéin Persian)
CA CHiL E QUL % 6 dvsedifuivic j. 4 6léy &° 0E3Yy A~ VA&
¢ e WARLAEAGL Ax %V |- ey

8. | Bitumen and Asphalt Institute and Transportation Research Ins@2@id, "Iranian
Roads Asphalt Paving Regulations"”, Publication Z34n and Budget Organizatio
Ministry of Roads and Urban Developméint Persian)

AWy yaw b 0, H& S9A EBENES 1ICUATE, ICHB-H v YOl &
BLAAUL« ACt %

9. | Technical and Executie System Office, 2013, 'Roads General and Technic
Specification$ Publication No. 1012" Revision,Plan and Budget Organization
Persian)

10 GECRA awoHE ¥ wgA jacdnicabry € v

" | Arabani, M.,201Q "Bitumen and Asphalt Te&tsSilan University Pess (In Persian)
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Elementary Dynamics of Structures CE£ wall 2 ved &
Course No. A Y28 Yo\
No. of Units 3 . 03 wyy
Course Category | Core Cil 1 Aayq
Course Type Theoretical Bl AwnOUA
- Dynamics Engineering i W . con B
Prerequisite MathematicsStructural Analysis 2| - ac,wACE ¢ E
Corequisite Structural Analysis 2 - ag@’ & W

#HyYwBA5L 1 &

CYvi W« v AL WAC G dvipt w AELA T -waé YAORVVAMBT

¢ AT 0 wmHALAg O

o e~ Y& B8 £0 & EHSUMIEC | AR oG BRI ASCEWA & jépt oCA
Co ¥ VA VLY

OWUGHCEL @1 3 & @y 8 CACW - 5 S/ g gw

Vol Y@ YA A wadICT yCA U Banta B Hwivs '@ cCRACY 3¢ w ()
T AGRGEC! °6NMAC I 8 0 dwa ¥ & 9év Vel Ave BNVl ¥

Ad B Wboued AT WA S EW A F Alz ¢ 1A%S WAXL2 ¢ 5CA

_ . . 0
Cw E B AGYA | WICTAE | |

Wizy Aoy QVHER ¢ £ %A 0 0 WOPAE ¥4 E 5/« 9L fp cCARL vCow
¢ A v ABMY AL

g HRAAFA R 0 aC Yy 0O A & § 345 VAK[Ype AEY 3¢ W ( 2

Course Syllabus:(48 Hours)

General:types ofloading properties of the dynamics, ways of limiting the degree
freedom, ways to obtain tleguation of motion

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

3 - | Single degree of freedom systerbration

4 - | Forced vibration of single degree of freedom system

5 - | Multi DegreeOf Freedom(MDOF) system vibration, equation of motion, property matri
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6 - | Free vibration of multi degree of freedom system

7. Forced vibration of multi degree of freedom system, mode superposition method, nu

integration othe equation of motion

References:

1 Clough R. W.and Penzien]., 2003fiDynamics of Structurés, " Edtion, Computers ang

Structures, Inc

2 ChopraA. K., 2011ADynamic of Structures: Theory and Applications to Earthquake

Engineering 4" Edition, Pearson

3 Paz M. andKim, Y. H., 2019 AStructural Dynamics: Theory and Computatiof™

Edition, SpringerNature, SwitzerlandG
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Earthquake Engineering Fundamentals AcRBp AR
Course No. A Y28 Yo\
No. of Units 3 : 03 wyy
Course Category | Core Cill Any:
Course Type Theoretical “( AwnOA
Prerequisite ElementanDynamics ofStructures CEwaig®kdl WE
Corequisite ¢ W

#HYwBAKSI] &

By B Ada ¢ @ Ailv AG ABS Ewh| (

Gt v LW EEYW wRIGA O dAD AW

0 Cb w- z wxw GRS YRR TABS 22808 b fia Adly

A R &, % wjuegiced (/

6 wyb g wbloanwdd ATVA 6 (Gandd ¢ i H%48 @ WvyAKX 60K

o 1 (0
iwoamwyo@@éigyu(

1 AwdAa | {

Gty w LWl 6 ! WEbvEo AWy ~ W aC | (2

y | W@ cCACE G6wa vie o § ¢ Wi &%ber v G ¢ ~wWlhivEs® B| (3

WEC I BWBw U o - wAg ES 60 3 wHhavecly v eARBvSCA |

& W& woi]

Course Syllabus:(48 Hours)

1- | Seismologycauses of earthquakes, types of faults, global@mdseismicity

2 - | Effect of earthquakeon environment ad structures, subsidencéjuiefaction

3. Earthquake scalemtensity,magnitude PeakGroundAccelerationPGA), Velocity (PGV)
and Displacement (PGD)

4 - | Determiration ofstrong motion duration
Determiration of designearthquake factorsaffecting earth disturbance, effect ofstance

5- | and soil characteristicsrisk assesmenand probability of occurane deterministic ang
probabilisticmethodsof determinng designearthquake

6 - | Determiration ofdesign spectrum

113|261 P age

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

7 - | Methods forseismicloadanalysis equivalent static, spectral, and time history
8- | Lateralloadsresistingstructuralsystems momentresisting famescombined gstems
9- Review of Iranian Seismic Building Cod8tandad 2800) and Volume Six dfthe National
Iranian Building Codeequivalent static and spectral method of seismic analysis
References:
1 ChopraA. K., 2011iDynamic of Structures: Theory and Applications to Earthquake
" | Engineering 4" Edition, Pearson
5 Newmark N. M. and Rosenbluetlk., 1971 fifundamentals of Earthquake Engineeiing
" | Prentice Hall, Inc.Englewood Cliffs, NJ.
5 |DuggalS.K.,2013fiEart hquake Resi st @2'M Editidd @©sfordy n
" | University Press
4 ElnashaiA. S.andDi Sarno,L., 2004,iiFundamentals of Earthquake Engineering: An
" | Innovative Approach, John Wil ey & Sons
AGAG ;U Wit w %wA Wf S \wBO AAB DBW (1 Fs@oRaz C Y ¥aOw 3A U
¢ ¢ WAYAE v  UTgAD ~| FBGHe Hieay
5. | Permanent Committee for Revision@dbde forBuildings Design against Earthquak®22
"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard" 288(
Edition, Road, Housing and Urban Development Research Qénteersian)
| ¢ ¢c WARAE| § vabh ey Eow#hg Bz 4B @kl I wEdswlz O v
Owa 6 %w@S 6§y Yae
6. | Iranian National Building Code (INBC), Vol. 6, 2019, "Structural Loads, 5" Edition,
Ministry of Roads and Urban Development, Office of National RegulatoaksBuilding
Control (In Persian)
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Water and Wastewater Engineering x ENwa
Course No. A Y28 Yo\
No. of Units 3 ° 3 yy
Course Category | Core Ci1 A By 3
Course Type Theoretical ¢3 AwnUA
- ar CAAB Y W o
- Hydraulics, Engineering C ;
Prerequisite Hydrology & Ao Qv E
Corequisite ¢ W

| Ayw- ACe&el £ | 6wéaoyv OAO-
xj Ué

¢ AE A
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Course Syllabus:(48 Hours)
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1- Determining the amount of water consumed: influential factors in consum
domestic, industrial, and public uses, fluctuations in consumption
5. Principals of design capacity of water supply system components: water s
sources, transmission lines, treatment plants, storage tanks, water distribution ng
3. Plan period for water supply and sewerage collection systems: population fotgiras|
the plan period
4 - | Types of water storage tanks and calculation of their volume
5 - | Hydraulic flow in pressurized channels and presenting different calculation methg
6- Fundamentals and techalclimitations in the design of watéransmission lines an
distribution networks
7 - | Types of water distribution networks and their hydraulic calculations
8 - | Water distribution network components: pipes, fittings, valves
9. Construction of thevater distribution network: the location of the pipes in the pass
pipes placement, pressure testing, etc.
10 Determination of the amount of sewage according to the influential factors of fluctu
in the amount of sewage addtermining 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, manholesnwater inlets, rainwate
overflows, washing basins, etc.
References:
OwAaei v Cobpli awyBEAEL x JE YAC 1A 8B &P Wi Y| ¥
1. | Taebi, A.,andChamani, MR., 205, "Urban Water DistributiorNetworks, 2" Edition,
Isfahan University of Technology Publishing Cer{terPersian)
OV BABLAE awo EyhF 524 Evhew A Yoy )A
2. | Monzavi, M. T., 1985, "Urban Water Supply 4" Edition, Tehran University Pregn
Persian)
3 Xj AE W %4 E C Blwdl A Cy
" | Ashofte, J., 207, "Urban Water Supply Plan2"? Edition, Shahral§ln Persian)
Y Cvbav EBBmBa WO ZAmAgAE R & ¢ wa wC B v ypai
A«t Az § Addabdyga a0As0BpBwl A% ELEx
4. | Technical and Executive Syste@ffice and Office of Engineering and Technig
Standards of Water and astevater, 2013, Regulations for the Design of Urban a
Rural Water Transmission and Distribution SysténfBublication No. 113, First
Revision, Panand Budget Organizatigiin Persian)
X ENwd ¢wa AbY E4ACWa®20 Yz w A NE @8 \CH e
5 WBAET A« Az BypwA B WA eIwAwE ¢ ABFZE O A /7
" | Technical ancExecutive System Office and theOffice of Standards andVater and
Wasteavater Projects 2016, "Basics andNetwork Design @teria of Sewerage ang
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Surface Runoff, Revision ofPublications 1183 and 163Rule Number 118Plan and
Budget Organization (In Persian)

Larock, B. E., Jeppson, R. W. and Watters, G2@0Q fiHydraulics ofPipelines

6. Systems, CRC Press, London. 537 pp

7 Viessmanir, W. and HammarM.J., 1998 fiWater Supply and Pollution Contipl
" | Sixth Edition, AddisoANesley

3 Qasim S.R.1999 fWastewater Treatment Plants, Planning, Design, and Opexatio
| Technomic Publishing Co

9 Fair G.M., Geyer J.C., and Okun D.A966 iWater and Wastewater Engineergng
| John Willy and Sons Inc

10 Mackenzie L. Davis, 202(iWater and Wastewat&mngineering: Design Principles

and Practic®, 2" Edition. WEF Press.
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Project Quantity & Cost Estimate a A a4 4 a s
Course No. A Y28 Yo
No. of Units 1 : A
Course Category | Core Cil Amy:
Course Type Theoretical “( AwDA
- . SV YV
- Buildings Construction Methods ar CV 7 . Gon E
Prerequisite AL e E
a Safety Chud@waay P
. Buildings Construction Methods ar CV YV .
Corequisite A - . e W
Safety Chudaway

# ¢ YV90A /61T &

L %y | Yz (,

1 3z %wi  aA"y Yy

aewuUy +=%E | wiywuacC~ V| (.

GwaC~ OEvH%E vy jw(/

vwi w“AsAr gCUpE | (O

alp®é y ¢éA0 ¢wa ¢C| X

aAy v~ 1] (2

o

0

¢ (3

Course Syllabus: (6 Hours)

1- | Introduction to material takeff and cost estimate

2 - | Introducing unit pricdooklet(Fehrest Bahaand how to use it in an actual project

3 - | Introducingtherelation betweewlient, consultant and contract@nd theirduties

4 - | Types of contracts, holding bids, and contractual conditions stipulatezbimract

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

in the construction drawings)
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Introduction topreparing projectemporary and permanestatus report

Project financial relations

Costbalancing

References:

1.

Buchan, R. D., Fleming, F. W. E., Grant, F. E. K., 20@stimating for Builders &
Surveyorg, 2" Edition, ButterworthHeinemann

Qv %ev ¢ bP-i| WO EaPo<Y0l favmotyimpwz: A C O Wy j4V 3 1
Haghayeghi, N., 2015, "Quantity and Estimation and Price AnalysisVol. 1, New
Revised 22" Edition, Iran University of Science and Technold®ess (In Persian)

I xj Owawf vy DWEYWaIaBEE 17 umdEy ADpEA v EY A AW
Xj i WAECAMEYLAzZy O IAOENwWa ¢yevxtj¥%zi vACA-£ | X
BAET A« Azl Rowwhz yo o avd Ber ¢ wi

Basic Unit Price Index ofFields: Buildings, Electrical Utilities, MechanicalUtilitiess,
Roads,Railways andAirport Runways,Water TransmissiorLines, Water Distribution
Network, Dam Construction,Collection andTransfer of Sewage,Water andSewage
Equipment, Operation andMaintenance ofDrinking Water Facilities, Transfer an
Distribution of Rural Water andMarine andCoastalWorks, 2022, Plan and Budget

OrganizationAll In Persian)
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(Sdective Courses)
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(Water & Environmental)
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Hydraulic Structures Czj
Course No. At 3
No. of Units 3 . 03 vy
Course Category | Selective Czw Aw
Course Type Theoretical ¢ 3 Aut
Prerequisite Hydraulics Soil Mechanics 1 Pey V\Oégy i wC
Corequisite e W
YW 5Av
v © € w~0 wyw\ (,
#Cyv ¥ DwEA& ®EBE| {
6wywi v GA,| (
i LAdQ (/
wAYj C{yw« ¢wa (0
WAY j L 3z Yow 1
C«yv A (2
Ci Coy e Ca |(3
Euav ¥ A 4
Pa~ (g,
-Aé Az %N | (,
Course Syllabus: (48 Hours)
1 - | Design of stable open channels
2 - | Design of transitionsuder, suh 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 differentypes of spillways and their applications
7 - | Design of Ogee spillways
8 - | Hydraulic jumps
9 - | Design of stilling basins
10- | Pumps
11- | Introduction to water hammeroblem
References:
1 Chanson, H.2004 fiThe Hydraulics of Open Channel Flow: An Introductio@"
' | Edition, Elsevier
5 United States Bureau of Reclamatjd®87 fiDesign of Small Danis3 Edition, Water
' | Resources Technical Publication
3 Hager, W.H., Schies A.J., Boes, R . M .Hydraalio Enhgirfedring
*|ofDams 0 CRC Press
4 Novak, P., Moffat, A. 1. B. , HydadulicBtrugtures
* | 4" Edition, Taylor and Francis
5.1Jai n, SOpenChafnélEloov,Ai John Wil ey and Sons
6. |Akan, A . , Opé&h.ChanrzlHQd6aylicsi EI1 sevi er
7. | Chaudhry, M., H.2022, iOpen Channel Flow3 Edition, Springer
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Fundamental of Dam Engineering o A C Aol
Course No. Al 3
No. of Units 2 - 03 vy
Course Category Selective Czw Awl
Course Type Theoretical ¢y Awt
¢ AAB Y %S .
Prerequisite Hydraulics, Engineeringlydrology & Ao ¢ wC
Corequisite W
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Course Syllabus: (32 Hours)

History of dam engineering and constructibiessons learned from dam incidences in

1| world

2. Basic dam engineering studies includirg;drology, geology, geotechmitopography
hydraulic, economy, society and environment.

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

4 - | Dam and appurtenant hydraulic structures layouts.

5 - | Introductory design aflam bodies; earth and concrete dams.
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6 - | Forces acting on dam.
7. Introductory design of hydraulic structures including; diversion system, spillways, in
bottom outletand energy dissipating systems.
8 - | Operation and maintenance of dams.
References:
1 Hager, WH., Schlesinger, Al., Boes, RM., andPfister, M.,2020,fiHydraulic Engineering
"|ofDams 6 CRC Press
Guyer, JP.,2017,iAn Introduction to Design and Construction of Daimsmdependently
2. )
Published
3 Novak, P., Moffat, Al. B., Nakuru, C.and Narayanan, R2007,fHydraulic Structureg,
" | 4" Edition, Taylor and Francis
4. | USBR,1987 fiDesign of Small Dands3" Edition, A Water Resources Technical Publicat
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Water Resources Engineering xj Uzw
Course No. Al 3
No. of Units 3 °3 vy
Course Category | Selective Czw A Y1
Course Type Theoretical ¢ 3 A Y1
A o}
- Engineering Mathematics, I CA b1 . -
Prerequisite Engineering Hydrology, CA°o p AU ¢we
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Course Syllabus: (48 Hours)

1-

Watercycle & water balance

2 -

Watersources andises in thevorld and Iran
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3 - | Major water challengem theworld and Iran
4 - | Definition of some practical terms water resources
5 - | Sustainablevater resources managemant related activities
6 - | Principles ofmodeling,simulation andoptimization
7 - | Practical andonceptual examples
8 - | Components of agptimization process and thelnaracteristics
9 - | Overview of soméinear anchon-linearcptimization methods
10 | Introducing somelassical ananodernoptimizationmethods
11- | Introdudion of theriver-reservoirsystem
12- | Optimization oftheriver-reservoirsystemoperation
References:
Loucks, D P, and van Beek, E 2017, "Water Resource Systems Planning
1. | Management: Aintroduction to Methods, Models, and Applicatitr8pringer, jointly
published with Deltares and UNESABE
2 Kar amouz, M. , Szi dar ov s kWater Fesourcaa Systei
" |Analysi®, Lewi s Publisher
CAwoEy v ByyA LERGHsk Wil 2 3ERWWG | § ¥
3. 0\
Bozorghaddad, A., and Grosinejad, A., B)1'Fundamentals of Water Resourg
Managemerit PubTehrarUniversity Jihad Publicatiofin Persian)
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Quality Management of Water ’ .
X ] Uzwpu
Resources
Course No. Awvt 3
No. of Units 3 : °©3 vy
Course Category | Selective Czw Aw?
Course Type Theoretical ¢ 3 Awl
- Environmental Engineering, I ¢ AC ¢ . -
Prerequisite Engineering Hydrology CA°o p AU ¢cwC
Corequisite i W
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Course Syllabus (48 Hours)

Introduction tathe general concepts of water resource qualityoduction tathe country's
basic issues in the field of water resource quality, definition of pollution, pollutant s
discharge sources, monitoring points, etprgsentinga comprehensive example in t
field of water quality.

1-

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

Differenttypes of pollutant sources (natural and humarupanit sources, point and ro

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

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

Principles of planning and managing the quality of water resources (introducti
control and reduction methods of point and 4p@mt pollutant sources (examination
8 - | the structure of pollution loadllocation models, application of pollutant load stq
determination methods, examination of how to apply control and reduction mg
pollution, general review of quantitathgpialitative management models).

References:

awo Elywa adby [awWEwpw ¢ wa oo G A HCeCiyw Q ¢ ¥
1 uC{ i3
" | Karamouz M. and Karachian, R., 281 "Planning and Quality Management of Wa
Resources System3™" Edition, Amirkabir University of Technology Rss (In Persian)

2 Perry, J., andVanderklein E. L., 1996 fiwater Quality: Management of a Natur
" | Resource JohnWiley & Sons, Inc.
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Akbarzadeh, A., Bashiri, S., Musakhani, M. and Asshr, M., 208, "Quality of Water

ResourcesManagement Institute of Water ancElectricity Industry Publication (In
Persian)

4 CrittendenJ. C.,Trussell R. R.,Hand D. W.,Howe, K. J. andlchobanoglousG., 2012,
"|AMWHO6 s Water Treat mend, "E¥rincng) edoln
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Probabilistic Hydrology ¢ Yawuj
Course No. Al 3
No. of Units 3 : 03 vy

Course Category Selective Czw Aw

Course Type Theoretical ¢3 Awl
Prerequisite Engineering Hydrology CA° p Al ¢ wC
Corequisite W
YW 5Ay!

i dwuwrsd3v y | (,

Ci eAABY »%° Cé ¢

CTCAAﬁyl/zOCé (

¢ Yawu j| (/

AG Yow i ¢ (O

Ay V\éﬁ@ﬂ/%ﬁ (1

Cywiu¢ CwAEG %A | (2

¢ CAWGEE 6 %E | (3

Course Syllabus: (48 Hours)

1 - | An overview orthefundamentals of probability and statistics
2 - | Classification ohydrologic models
3 - | Hydrologic frequency analysis
4 - | Statistical optimization
5 - | Monte Carlo simulation
6 - | An introduction to analysis of variance
7 - | An introduction to time series analysis and synthesis
8 - | An introduction tosensitivity analysis
References
1 Bedie_r!t, P.B., _Huber, W. C. and_ Vi_eux, BMEO19 Hyidlrology and-loodplain Analysi,
" | 6" Edition, AddisorWesley PublishingCom., New York. 813 pp.

131| 261Page



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Bras, R. L. and Rodrigudmrbe, |, 1993 fiRandomFunctions andHydrologyo, Dover

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

3 Chow, V. T., Maidment, D. R. and Mays, L. V¥988 iAppliedHydrologyo, McGrawi Hill
" | Book Co., New York. 572 pp.

4 Clarke, R. T. 1998 fStochastic Processes forWater scientists Development an
" | Application®, John Wiley and Sons, New York. 183 pp.

5 Haan, C. T.1977, fiStatisticalMethods inHydrologyo, The lowa State University Pres
" | Ames, lowa. 378 pp.

6 Kite, G. W, 1988 fFrequency andRisk Analysis in Hydrologyo, Water Resource
" | Publication, Littleton, Colorado. 257 pp.

E Linsley, R. K., Franzini, J. B., Freyberg, D. L. and Tchobanoglous 1802 fiWater
" | Resource€ngineering, 4" Edition, McGrawi Hill Book Co., New York. 841 pp.

8 Maidment, D. R.(ed.) 1993 fiHandbook ofHydrologyd, McGraw Hill Book Co., New
" | York.

9 Mays, L. W. (ed.)2019 AWater Resources Engineerigd® Edition, John Wiley and Sons
" | New York. 738 pp.

10 McCuen, R. H.2005 fiHydrologic Analysis andDesigro, 39 Edition, PrenticeHall, Inc.,
" | New Jersey. 859 pp.

11 McCuen, R. H. and Snyder, W. M.986 fiHydrologic Modeling: StatisticaMethods ang
" | Application®, PrenticeHall, Inc., New Jersey. 568 pp.

12 Morgan, M. G. and Henrion, M199Q AUncertainty: AGuide toDealing withUncertainty
" | in QuantitativeRisk andPolicy Analysi®, Cambridge University Press, New York. 332 j

13 Ponce, V. M, 1989 fiEngineeringHydrology: Principles andPractices, PrenticeHall, Inc.,
" | New Jersey. 640 pp.

14 Saltelli, A., Chan, K. and Scott, E. M200Q fAiSensitivityAnalysi®, John Wiley and Son:s

New York. 473 pp.
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Hydraulic Machinery Czju CE
Course No. Al 3
No. of Units 2 - ° 3 vy
Course Category | Sdective Czw Awt
Course Type Theoretical ¢3 Ayl
Prerequisite Hydraulics i C6 W o
Corequisite ¢, W (
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Course Syllabus: (32 Hours)

1- Pump classes and typesntrifugal pumpsgisplacement pumpsget pumpsyotary pumps
reciprocating pumps

5. Pump theory:speed trianglepump power and efficiencyspecific velocity, NPSH an(
cavitation,pump head lossepump characteristic curves

3. Pump selectionitypes of head loss in pumpsystem characteristic curvegump
performance poinpump combinations, serial versus parallel

A.- Pump applicationsvell pumps for irrigation, water supply, flood contqalymp transmissiof
lines,wastewatepumps

5 - | Pipelines, alvesand fanges suction and discharge linegprage tankssurge tanks

6 - | Pump drivers and power transmissielectric motors, diesel engines, gasokmgines

7 - | Pump stationsstation building, building locatiorpstallation operation, and maintenanc
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8-

Pump testing

References

Hicks, T. G.ad Edwar ds, Pimp ApMlicationlEAgmhéering McGraw Hill
Book Co., New Yok

Karassik, I. J., Messina, J. P., Cooper, P. and Heald, Editars, 2008 AiPump Handboak
4™ Edition, McGrawi Hill Book Co., New Yok

Menon, E. S. and Menon, P.,201Q fiWorking GQuide to Pump andPumping Stations
Calculations and iulation®, Elsevier Science Publishers Lt@xford, England

Puchovsky, M. T. and Isman, K. Editors, 199§ fiFire Pump Handboak 1 Edition,
National FireProtection Association, Inc., Quincy, Massachusetts

Rayner, R.1995 fiPump Users Handbook4™ Edition, Elsevier Science Publishers Lt
Oxford, Englaad

Sulzer Pumps, 1..201Q fiCentrifugal Pump Handbook 39 Edition, Elsevier Sciency
Publisherd.td., Winterthur, Switzerland

N o s~ L N

Bor r eman s ,Purs and Qotnpréssors’iidition, John Wiley & Sons, Inc.
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General Chemistry Cu AGrC
Course No. A B 15\
No. of Units 3 : °© 31wy
Course Category | Selective Czw Away
Course Type Theoretical ¢3 A%nUA
Prerequisite None 11 ¢wC
Corequisite ¢ W
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Course Syllabus: (48Hours)

1- Introduction: Chemistry, Dalton's atomic theory, chemical loio@ttion laws
atomicweight and gram atom, Avogadro's number, Mobenputational chemistry

2- | Atom:introductionelectrical nature ofmatter (Thomson model, Millikan model),

Atom structure: Rutherford modelglectromagnetic radiationguantum theory
(classical theory of radiation, Bohr model photoelectric effiexdiation spectrum
and atomic numberyjuantum mechanics (particle awadve duality, line spectrum
3 - | uncertainty principle. Schrodinger equatigrarticle in a box),hydrogen atom
(quantum numbers s, m, L, ri@poms with more than one electraamergy levels,
electron configurationperiodic tableatomicradius,ionic energyglectron affinity,

atomicnucleusjsotopesradioactivity.

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

Gaseous statgas laws, real gases, kinetic theorgas$es, distribution of molecule
speeds, specific heat of gases

Chemical bondsionic and covalent bonds, atomic and molecular orbitals, b
6 - | distance, bond angle, octet rule, multiple bonds, polarity of bonds, resor
hydrogen bond, metallic boadsemiconductors, nesonductors (examplgs

Liquids and solids and solutioreraporation, vapor pressure, boiling point, freez
point, vapor pressure of solids, purification, solvation, vapor pressure of solut

Chemical equilibriumreversible reactions and chemical equilibrium, Equilibri
constants (gases, solids,Uids), Le Chatelier's principle.

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

Acids, bases andbnic equilibrum: Arrhenius theory, Bronstddwry theory, Lewis

10- theory,weak electrolytesamphoterismhydrolysis,buffer solutions.

Oxidation andreduction: oxidation state, hakaction theory, balancingedox
11- | reactionsgalvanic cell, Nernst equationther chemical cellsfgel cells, batteries

corrosion).
References:
Suchockj J.,2004,fiConceptual Chemistdy , " Edition., Benjamin Cummings
5 Ebbing D. D., andGammon$S.D., 2009,AiGeneral Chemisty 9" Edition,
" | Houghton Mifflin Co.
3. | Mortimer, C. E., 1986,fChemistry , " Edition, John Wiley & Sondnc.
A Theodor e, L. and Brown, H. E., 201
"|Uni t s, I nt 01 Edition, Pearson Educ
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Chemistry and Microbiology of Water y xj C¢AAGY
and Wastewater and Laboratory awo EEwu g
Course No. Al 3
No. of Units 3(2+1) ,# &8 03 vy
Course Category | Selective Czw Awt
Course Type Theoreticaland Laboratory CAWOEGE& Awl
Prerequisite Environmental Engineering ¢ Ee¢ O ¢cwC
Corequisite ¢ W
#¢ YWHA BT 0
#CYWAC YL
OC"u ¢Evewx YEKwd®pll xj Cat Adj |(,
Az OAz3%iu uGuCyvAé y iwC3v y 0ACA
aACAvAc]
CEwCUuCE 6! wbf Owéoyv ¢wa (
cwad CVy¥% Az ¢%CA ac¢cveyv ARION vﬁz(/
Cuﬂ3
¢Czw8g Bl | Y%y 3 A«¥%l ¥%§v | 1vej &
v Au 6@w¥%, MO wer | AGAv | j wbéwl
| WA%YACOWEWI § wad sCAY] Cewcaci X
C” OA
Xj %' WAUACywAa%yvy¥% Cu Uzwpu |
|1 - wE ¢EWAUACY Wi %y WinATAY v VIval LO%W] L
#o6uwi £ oOws3
#¢Yw awoeE
wad Cy% %uewA wé y | CavuAAEWLY %i (,
| ACoyv c¢wat bvoeywoAv AGLAYI Ak C A
Ao, 0 ¢wa AoCow|

137|261P age

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

| wa %y %6i v %oi | 0] oOovpd bAy Lyl
CcA&d ¢wa ABGAéUu dwvi 8Ll¥%EA DWW BR (
) ¢ A

0
a%i °avA- %nLv¥é | Tz BAUL wa

#WPN) WO YaeeCowid ACYVBRA %y 0§ (/

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

Introduction:general explanation about water, wastewatater pollution control, industrig
wastewater and environmental health

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

Qualitative chemistry: homogeneous and shemogeneous chemical balance, ways
transferring chemical balance

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

Physical chemistry: thermodynamics (heat, work, energy, enthalpy, entropy, free ¢
effect of temperature on the equilibrium constant), vaporization pressure of liquids, {
tension, disolution of solids in liquids, osmosis, dialysis, principle of extracting sol
substances, electrochemical, electrodes and eleelisy conductivity, chemical kinetics
enzymes and catalysts, surfacesagbtion

6-

Microbiology of water and wastewater (characteristics and classification of microorgal
sources of microorganisms in water and wastewateumerationand identification of
microorganisns, pathogenic microorganismsindicator microorganisms evolving
microorganisms)

B: Laboratory (32Hours)

The principles of work and usef the equipment: analysis bgpectrophotometry

1 chromatographyor other methods.
2. Standard solutions: preparation of normal solutions, standardization of solutiprisayy
standards, preparation of sulfuric acid and soda with different normality.
The topics of turbidity, color, pHacidity, chemical coagulatiginardness and itemoval,
3 chlorine and chlorides, DO, BOD, COD, iramfrogen, manganese, fluorindceln these
topics, the health effedf each of the abovparametersthe man sourcesthe method o
measurement and the interpretation of the data will be discussed.
4- | Enumeratiorand identification of microorganisms (measurement of coliforms, MPN, €
References:
1 Edberg;L., 2013,iChemistry and Biology of Water, Air, And Soil: Environmental Aspe
* | 1% Edition, Koros Press Limited
2 SarajD. S., 2005fBasic Chemistry for Water and Wastder Operators, Revised Edition
" | American Water Works Association (AWWA)
3. | HauserB., 2001 ,ADrinking Water Chemistry a Laboratory Manéa] CRC Pr e
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Lahav, Qand Birnhack, L, 2019 fiAquatic Chemistry: for Water and Wastewater Treatn|
Appl i c ®e¢ Groyter8erlin, Boston

APHA, 2017, iStandard Methods of the Examination of Water and Wastedya2&f
Edition, American Public Healtssociation Washington DC

TchobanoglousG., Stensel,H., Tsuchihashi,R., and Burton, F., 2014, fiWastewatel
Engineering: Treatment and Resource Recavéith Edition, Metcalf & Eddy, Inc.

Suchocki J.2004,fConceptual Chemistdy, " Edition, Benjamin Cummings

Ebbing D. D., and Gammon S. D., 2009, fiGeneral Chemistly 9" Edition, Houghton
Mifflin Co.

© ® No gk

Mortimer, C. E., 1986,iChemistry , " E@ition, John Wiley & Sondnc.
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Principles of Water Treatment y xj ACel £
Engineering andL aboratory awo E
Course No. Al 3
No. of Units 3(2+1) #H&S$ 03 vy
Course Category Selective Czw Al
Course Type Theoretical and.aboratory CAWOEEW Awl
Prerequisite Environmental Engineering CGEO & Ao ¢ wC
Corequisite W
# ¢ YW 5 A !
#¢YWE %0
wdal | ac°pcada,j Uz (,
XA R2OIGEIC EX0G @ ATl |
X%E xj ACeael £ ¢CuavAhzy QA (
ACEAE &avab £0 | x| ¢ vé wehovPiaaRaak (/
AOAA &MU FondN ov, & ¢ye wAweé B (0
CyAt o01@W§ FACHN o WGUTE V! JIzCAGaGE| {
wWa¥%uooCad i VA«v | wa%noddad § C(2
X ] wnt 6A6° 0 C@gj(3
xAe€l £ %t 0jCary 4
xj Coy REGBWEL & y | Eeebz v %ad BOEY (,
@el C@ Y@@ v %~ yx jOdE~ ABBJARD JGia C ¢ (
# ¢ Y.w$ a wo E5ex
V¢ ALe GAWIC ot QpApld wi B y AV ER g @BYER Y AG e f
) ¢ & %A ° A VMRN viaw.ed 6 Wi ¢ BABR Ak v
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 pur
drinking water
A.- Physical purification of water: separation of suspended solids from wdterent types of
sedimentation
5 - |Chemical treatment of water: coagulation and flocculation, related principles and thec
6 - |Water Softening: removal of hardness with chemicals and ion exchange methods
7. Filtering and clarifying water: chacteristics of filters, hydraulics of filters, components
filters
8 - |Methods of removing soluble minerals and organic substances in water
9 - | Aeration and its principles and application in water purification
Water disinfection: usinghlorine, ozone, ultraviolet rays, and other water disinfection
10-
methods.
11- | Hydraulic analysis of water treatment plants

B: Laboratory (32 Hours)

1.

Measurement methods, and interpretation of data of turbidity, color, pH, acidity, alke
suspende@ matter, jar test, chemical coagulation, hardness, chlorine, chloridesario(
coliforms MPN, will be discussed.

References:

Mackenzie L. D, 202Q fiwater and Wastewater Engineering: Design Principles
Practiced, 2" Edition. WEF Press.

MWH, 2015 Widiter QualityPm ci pl es a HHditiihesi gno, 3

Reynolds T. D. and Richards,P. A., 1996 "Unit Operations and Processes
Environmental EngineeriigPWS Publishing Company, Boston, USA.

Sarai,D. S.,2006 fiWater Treatment Made Simgta Operator® John Wiley and Sons

SR I I

Kumar, R.and SinghR. N.,2006 fiMunicipal Water and Wastewater TreatmerZapital
Publishing
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Principles of WastewaterTreatment y xERNwad AC
Engineering andL aboratory awoE
Course No. Al 3
No. of Units 3(2+1) ,# &8 03 vy
Course Category | Selective Czw Awt
Course Type Theoretical and Laboratory CAWOEEW Awl
Prerequisite Environmental Engineering ¢ Ee¢ O ¢wC
Corequisite ¢ W

#¢ YWB 5 A 14t

#CYWA %U

#wak yvyv | ¢¢wnywEi (,

x ENwa OyRMEC BEX0E; & ATl

X EAb@i & av V¢ £ WNAJAK ENE \ (

KEz &8 ¢ ORAWCR AywS b P Ve CHE E | wﬁ:w&i&i‘ﬁ(/
£w LT &

CAN &Yz y w@BaEic AVOWBADESCAE wbpolCawp (0
wa Ayw- ACeal £ WBAE£EAQ

X ENAE wév@jCéml A~ 01 ]

aRad £ xENwa (2

Gl C@ VLB v %~ V0 E wAay\del - By &€ § (3

# ¢ Y.w€ & wo B5éx

COD BOD DO VSBE %v %4 TSSO Bbd bUwl v AL €Dy #AGC Axef
) ¢ &%hA ° Av FeeFlv yieMPN § v (E3HAT

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

3. Laws related to the discharge of wastewater intoethgronment and the necessity g
importance of wastewater treatment

A- Preliminary treatment of wastewater: familiarization with coarse and fine screenin
chamber, flow measurement devices, preliminary sedimentation

5. Secondaryreatment processes: Familiarity with different activated sludge systems, tri

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 da#taotal suspendedsolids volatile
suspended solids, dissolved oxyg&®®©j, coliforms MPN,Biochemical Oxygen Deman

L (BOD), Chemical Oxygen Demand (COD), Metals, Nitrogen, and Phosphdtube
discussed.

References:

1 METCALF & EDDY, 2014, Wdstewater Engineering: Treatment and Resource Reab\
" | 5" Edition, McGraw-Hill., USA.

2 Mackenzie L. D, 202Q fiwater and Wastewater Engineering: Design Principles
" | Practiced, 2" Edition, WEF Press

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

4 Kumar, R.and SinghR. N.,2006 fiMunicipal Water and Wastewater TreatnerZapital
" | Publishing

5 APHA, 2Seaid@rgd Mefhods of thExamination of Water and Wastewatep3®
" | Edition.
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Solid Waste Management o gw« Oy
Course No. Al 3
No. of Units 3 : 03 vy
Course Category Selective Czw Aw
Course Type Theoretical ¢ 3 Aw?
Prerequisite Environmental Engineering ¢EE e O ¢cwC
Corequisite W

#¢ YW 5 A

°ywu A~ (.

CHAE €88 Wivas|
°ywiu A~ ¢¢& ¥ (

¢ WAE ©° (/

wa°cywuAE~ CiecAB&A (O
WAE °ywiu/Aa@whul L
CHACRE° ¢ WbA (2

oy vy WEAF (3

Coyw: FEAAN jar yeerw| 4
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° yow WA (,
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cywuAE~awe (,

o yGnal AEBCMIC EX0E3eA] (,

° y eyt AE BYA (, (

¢ & WE° todwak ® Ay waii Ae3anl fev €,¢ Bvw® a w i i fa (

Az CEc&BY Bwa Al X
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CA3y v OAS(, 1
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 wastenagement
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 landfillingsite selection, site preparation, solid placement, gas managem
leachate management, surface water management, agdagement
17- | Waste to energy
References:
1 Kreith, F. and Tc h bldndbook grl SolidsWaste GManagerEd
" | McGrawHill, 2" edition.
2 TchobanoglousG., TheisenH., andVigil , S. Alntegrale® Sohkd,Wasie
" | Management: Engineering Principles and Management IssiesGraw Hill.
3 Chang, NB. and Pires, A 2015 Sustainable Solid Waste Managenaelitiley
" | Publication.
4. | Burnley, S, 2014 Safid Waste ManagementViley Publication.
5 | Pichtel, J, 2014 AWaste Management Practice8oca Raton: CRC Press

145|261 P age

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Air Pollution and Control Methods 6 w@EC Y 2 Cii * ¥
Course No. Al 3
No. of Units 3 : 03 vy
Course Category Selective Czw Aw
Course Type Theoretical ¢ 3 Aw?
Prerequisite Environmental Engineering ¢EE e O ¢cwC
Corequisite W
# ¢ YWR 5 Al
+vei %a Coiv|(,
¢AEE ¢ OC U0 y Gw| |
vAada CywA« 0°E =+%id ac°g (
0 w Al«wdy o\ & Vil A 3A| (/
vAa %! wa a°pcédj (0
vAa Cnt Apjv Aava L
@Rl eBlky& Yidva | (2
VCATRC Aanip Evae | (3
vAdaw®y w&w 4
6 uEWwag AT € yA & jACHEHEF (,
Ao FawAKk wiTlit | (,

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 pollutiontrend in Iran andavorld

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 airpollution

References:
1 De Nevers, N 2000,"Air Pollution Control Engineering2" Edition, Mc-Graw-Hill Book
" | Co.

Cooper C. D.and Alley, F. C., 2002!"Air Pollution Control: A Design Approa¢h 3
Edition, Waveland Press Inc.

3 FlaganR. C., andSeinfeld J. H., 2013fiFundamentals of Air Pollution Engineering D
" | Publications.
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Soil Mechanics2 - éw-
Course No. A Y28 Yo
No. of Units 2 - A
Course Category | Selective Czw A Y 3
Course Type Theoretical ¢3 AwnUA
Prerequisite Soil Mechanics 1 : é w- v E
Corequisite i W
#¢ YW /61T 8
& w iCywia Cyw{ud &%yl (,
¢YehplU x| HOUBE&VvYy CEWRVEE BAwEWC& V8K E |
W{ Ev &MAa CHB3A U
¢ v °Ew~ CAQRLEWE LY E € war éawa OBEE @ (
w@

%l EpE£0jCwhe&UwEn HEERrL\VECwWamHERaA € vy (/

e wA vy ABERIEELEC LYWV % z AEHws, o CA
C3vaubd ¢A« éw- CwayEAW
a0oCu%Ewa{ yw« ¢wanwEa uCUueVE “U{| (

Ow{DOWA CwEp CL BERMc PV CHTCEWr AV

CWCy % § Gl ARACHBI By ° y wo AVABAGAE | |
Cyv¥w z ¢ows ewA ECWA jig Gy W alE

AvawBAVE wav O v Ey wi O | (2

Course Syllabus:(32 Hours)

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

9. Introduction to the mchanics of unsaturated soilgstory, applications, basic principle
concept of suction and negative ppressure, princiglof effective stress in unsaturated s

3. Stability of slopesReview of application of shear strength of soils in the stability of

slopesdifferent methods of analysis of stability of slopes
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4 -

Complementey shear strengthiheory of soils standard triaxial compression tests ¢
interpretation of their resultstress paths in different spaces, the concepts of peak and ¢
state friction angles, triaxial extension tests and other shear strength tests, estimatio
parameters for design

Lateral soil pressureeview of the application of soil shear strength in estimation of la
pressures, different methods of estimation of soil lateral pressures in staticatol gtsitic
casesgeotechnical design @arthretaining structures

Advances in consolidationeview of standard consolidation test, theorthoéedimensional
consolidation, drainage wells and methods of expediting soil consolidation, isd
consolidation in triaxial test and the basis of critical state soil mechanics

Selected topicon the mechanics of Iran and Farse province soll

References:

Holtz, R. D., Kovacs, W. D. and Sheahan, T. C22@An Introduction to Geotechnical
Engineering, 3" Edition, Pearson

Mitchell, R. J.,1 9 8 Barth Siructures EngineeringSpringer

Lambe, T. W. and Whitman, R. V., 19680il Mechanicg, John Wiley and Son4nc.

Fredlund, D. G. and Rahardjo, H., 19éBlechanics of Unsaturated SaiJslohn Wiley ang
Sons Inc.

Craig, R. F.,2006)Cr ai g 6 s S 00j 7thEdWiencSpaen Piess s

Nova,R.,2 0 1 &ojl Médthanics, John Wil ey and Sons.

Ishibashi, I. and Hazarika, H., 20¥&oil Mechanics FundamentalsCRC Press, Taylor
and Francis Group

Verruijt, A., 2018,AAn Introduction to Soil MechaniosSpringer

©© N oo B~ WIN

Budhu, M., 2011fSoil Mechanics and Foundation3® Edition, JohnWiley and Sons, Inc

o
©

Powrie, W., 2014fiSoil Mechanics: Concepts and Applicationd® Edition, CRC Press,

Taylor and Francis Group.
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Foundation Engineering?2 - €~ ¢
Course No. A Y28 Yo\
No. of Units 3 . 032y
Course Category | Selective Czw ABY

Course Type Theoretical ¢3 AwnUA
Prerequisite Foundation Engineerinly , C~ ( ) &
Corequisite W

wYwWwMBABST a

C” OAC € w&¥z Y%y (

ecuy y CG” GRpav ¢
Chz %k aé Wi (

CoCOnEGacwd | (/

yi %o Cawavd |

¢ va %u0C & w@&d | X
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#¢1%vAy $C€ LBWEHRB “wal 4

wG~ Uv ASAFE C3%v #&\

SAFE Y%v Adv =+3%y Ca¢dA| (,

(

(
Ow{ Aoy ¢éwajy(, -
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Course Syllabus:(48 Hours)

1 - | Review of bearing capacity of shallow foundations

2 - | Review of different types afhallow and deep foundations

3 - | Structural design of single square footing
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4 - | Structural design of single rectangular footing
5 - | Structural design of combined footings
6 - | Structural design of cantilever footings
7 - | Structural design dftrip 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 si
columns
10 | Introduction to SAFE computer code for desigrdifferenttypes 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., 1996fFoundation Analysis and Desigr6" Ed., McGrawHill Book Co.
2 Coduto, D. P., 203, fiFoundation Desigii Principles and Practices 2" Edition., Pearson
" | Education
Gwao- wA | w&/CiE @ YLAIDEN AR YEY CHE wa@dy CoE
3 ai
" | Eslami,A., 2016, "Foundation Engineering, Design and ConstructidPublication No. K
437,2" Edition, Road,Housing& Urban DevelopmenResearch Centéin Persian)
CS vip &jtv %36 & WECHKA AP pagwVi ribnvEge £ Af A0 | (
awu ag i
4. | Iranian National Building Code (INBC) Vol. 7, 2021, "Geotechnique and Foundati(
Engineering, 4" Edition, Ministry of Roads antirban Development, Office of Nation|
Regulationsand Building Control (In Persian)
5 Canadian Foundation Engineering Manual (CFEM), 2008, Etition, Canadian
" | Geotechnical Society
6 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2@&h, Introduction to Geotechnic
" | Engineering, 2"9 Edition, Pearson
7. | Craig, R. F., 200&iSoil Mechanics, 7" Edition, Chapman and Haffpon Press
3 Budhu, M., 2011/Soil Mechanics an@oundations, 3" Edition, John Wiley and Son
" | Inc.
9. | Fellenius, B. H., 2019Basics of Foundation DesignPileBuck Int. Inc.
10.|Bagant , fiMethods & BPolindation Engineeribg=lsevier
11 ACI 31819, 2019, fBuilding Code Requirements for Structural Concrete ¢
*| Commentarg American Concrete Institute
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Prinpiple§ of Geotechnical L CpiEAL A
Engineering

Course No. A28 Y2 W
No. of Units 2 - 03y
Course Category Selective Czw A Y
Course Type Theoretical ¢3 AwnUA
Prerequisite Foundation Enigeering 1 , C~ ( o E
Corequisite ¢ W
#¢ YW BT &

Co” Eagwa +wq (,

SpA y éew- (¢ {

ChCu¢ %eewy (

at %A, RyAA G Y Ww@A %I (/

at A,y ¢Ar Ag¢; (

CawoECwAGLE X

w« ¥t Ad wp | (2
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Course Syllabus:(32 Hours)

1 - | Purpose of site investigations

2 - | Description and classification of differetypes 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

{ - | Field tests and investigations

8- | Equipments for site investigations

0- A site investigation projeas presentech which allnecessarjaboratory and field tests ar

described andowthe data is used is explained.

References:

1. | Das, B. M., 2006iPrinciples ofGeotechnical Engineeriny 5" Edition, Thomson

2 Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2@G&h Introduction to Geotechnic:
* | Engineering, 2" Edition, Pearson

3. | Craig, R. F., 1987Soil Mechanicg, 4" Edition, Chapman and Hall

4. | Craig, R.F.,2006)Cr ai g6 s S ooj 7I'Edbe, Spoa Préss. s

5. | Nova,R., 2012,iSoil Mechanic§, John Wiley and Sons

6 Briaud, J.L., 2013, iiGeotechnical Engineering: Unsaturated and Saturated &allshn
" | Wiley & Son, Inc.

7. | Budhu, M., 2011fSoil Mechanics and Foundatiang Edition, John Wiley& Sons Inc.
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Elementary Rock Mechanics CEwu°éu
Course No. A Y28 Yo
No. of Units 3 : 3wy
Course Category | Selective Czw ABY
Course Type Theoretical ¢3 A%UA
j Cywi
i Construction Materials & Laborator 2 A 7
Prerequisite Soil Mechanics 1 ew- aw@y & &=
Corequisite W
HYwMABST &
Cyv#%meWAy&mwa ¢ v e wAl (,
) ) Re %l wBdpA ar AR Aew| {
waBp A %z Camd (
dpARa1CAE Yz w (/
8pA a¢ Ade¢dgp (
Cophy CEWE v X
8pA %z Ca° Bovimy (2
dpA wnt ¢ wied (3
O{ £%u ¢éwjg 4
Course Syllabus:(48 Hours)
1 - | Introduction tatherole of rock mechanics iengineering projects
2 - | Intact rock and rock mass properties
3 - | Laboratorytests on rocks
4 - | Fieldtests 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, RE.,1 9 8 Btroduftion to Rock Mechanigs2™ Edition, John Wiley& Sons,
" | Inc.

2. | Wyllie, D.C., 1999 fiFoundations on RockTaylor & Francis

Ab e I pUE Y2l C~ CB .34 )y0
3. | Hatef, N., 208, "Rock Mechanics anbesign ofFoundation on Rock Aaineh Publishing
(In Persian)

4. | Aydan, O, 2019fRock Mechanics and Rock Engineedn@RC Press.

5 Fjeer, E., Holt, R. M., Horsrud, P., and Raaen, A. M., 20P&troleum Related Rogk
" | Elsevier.Mechanics
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Principles of Tunnel Engineering 6yAE CA
Course No. A Y28 Yo
No. of Units 2 - 0 31vyy
Course Category | Selective Czw A Y 3
Course Type Theoretical ¢3 AwnUA
Prerequisite ElementaryRock Mechanics CEwu®° éu v E
Corequisite i W
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Course Syllabus:(32 Hours)

1-

History of tunnel engineering and planniognsiderationghistory of tunneling, types o
tunnels, design problems, design progess
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Rock mass structure ardllectinggeological information (rgew) (main types of structure
2 - | complications, important features of discontinuities, methodléctingand analysis o
geological informatioh
Classification of rock masses yrew) (concepts related to the classification of rocks
3 - | their necessityclassification of rock by Terzaghi, Stini and Lofer method, classificatig
RSR, RMR and Q system, evaluation of rock mass classification systems)
Analysis of stresses arouracavationsand tunnels (distribution of stresses around si
A.- holes, sress distribution in circular tunnelisfluenced area around tunnaftér excavation)
problem of tunnel profile in the distribution of stresses in the tunnel wall, rock pressu
its measurement)
Design ofretainingsystems and strengtheningitiels (principles ofunnel supportingnd
strengtheningdescretebarrier for the stability of mountains and blocksseptibleto
5- | downfall and sliding, analysis ofretainer and rock interaction, application of ro
classification systems in estimating the requnetdiner theoretical and analytical metho
of predictng needed tunnedupporj
6 - | Rock bolts and shotcretiesign
7 - | Rock mechaniscomputer codes
References:
1. | Goodman, E (1989): Introduction to Rock Mechanics.
2 Whittaker, B. N. and Frith, R. C. (1990): Tunneling: Design, Stability and Constru
" | London: Institution of Mining and Metallurgy.
3 Hoek, E and BrownE.T. (1980): Underground Excavations in Rock, The Institutio
" | Mining and Metallurgy, London
4. | Bieniawski, Z. T. (1984): Rock Mechanics Design in Mining and Tunneling, Balkema
APEYPy AE hCAApAd )+ 1 Coi AE )
5. | Hatef, N., Abedi Dariuni, AS. and Tavakoli, M. H., 204, "Tunnel Engineering Aaineh
Publishing(In Persian)
6. | Aydan, Q, 2019,ARock Mechanics and Rock EngineedngGRC Press
7. | Wahlstrom, E., 1973jTunneling in Roak Elsevier
3 Celada, B and Bieniawski, Z. T., 2021Ground Characterization and Structural Analys
" | for Tunnel Desigo, Taylor & Francis
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Principles of Embankment Dams A .

. : Ciw ¢wa °A
Engineering

Course No. A Y8 Yo\
No. of Units 3 . 0 31vyy
Course Category | Selective Czw A Y 3
Course Type Theoretical ¢3 AwnUA

- i IC~ .
. Foundation Enigeeringl, ’ =

Prerequisite Hydraulics L CB @ &&=
Corequisite ¢ W
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Course Syllabus: (48 Hours)

General aspects of dam engineerisite Investigation, topography of damsite, hydrolo

1- geology, geotechnical investigation, hydraulics, economy and environmental study
2 - | Dam types and criteria for selecting suitable dams fpven site

3 - | Borrow areas and zoning of dams

4 - | Loading conditions for dam analysis

5. Stability analysis of dam body under different loading conditiend ¢f construction, steag

state, rapid drawdown, etc.)
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6 - | Instrumentation of dams
Tips on constructiormaintenance, operation. of dams
7 - | (Itis recommended that site visitto adamunder construction dn operationbe planneg
during this course
References:
1 Kutzner, C., 2018, fiEarth and Rockfill DamsPrinciples for Design and Construction
" | Routledge
2 SherardJ. L., Woodward,R. J. andGizienski,S. F.,1963,fiEarth and Earth Rock Dam;
" | Engineering Problems of Design and Construadjqatohn Wiley & Sons
3 U. S. Government Printing Office, 198iesign of Small Dangs New Y ork University
" | Press
4 Fell, R., MacGregor, P., Stapledon,D. Bell, G. and FosterM., 2018, fiGeotechnica
* | Engineering of Dants 2" Edition, CRC Press
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Introduction to Geoenvironmental ¢ EE ¢ WECDPE
Engineering &6
Course No. A28 Y2 W
No. of Units 2 - 03y
Course Category | Selective ABRY
Course Type Theoretical ¢3 AwnUA
Prerequisite I?rc])giglirl:/(l_:‘eec;ihnaénics 1, Environmental 5 ;’E@I ée W(“). ) o B
Corequisite ¢ W
#¢Y.WHR B8 1T 4

EOC U ¢ & Al (,

(Land Fill) ©ywia E€y @Al |

¢ ¢whw~Cicwmway Caw-Ad( (

Cywtao- wA éw&Eyypaq (/

Yow-eey v V jGViEwWPs

O £3Ay&y [

Course Syllabus:(32 Hours)

1 - | Introduction to geoenvironmental engineering

2 - | Introduction to landfillengineering

3 - | Introduction to soil contamination and remediation techniques

4 - | Introduction to recycling of construction matesial

5 - | Introduction to pollution due to explosions and vibrations

6 - | Site visit
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References:
1 Reddy L. and Inyang,H. I., 2000, iGeoenvironmental Engineering: Principles a
" | Application®, CRC Press
2 Rowe, R. K, Editor, 2012,iGeotechnical and Geoenvironmental Engineering Handio
" | Springer SciencandBusiness Media, LL C
Mohamed A. M. O. and Paleologos, E. K.2018, fiFundamentals of Geoenvironmen
3. | Engineering: Understanding Soil, Water, and Pollutant Interaction and Trargp

ButterworthHeinemann
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Retaining Structures Gw{ A0 Y
Course No. A Y28 Yo\
No. of Units 2 ) 03y
Course Category | Selective Czw A By 3
Course Type Theoretical ¢3 AwnUA
Prerequisite Foundation Engineering 1 , C~ ( Qv E
Corequisite W

# ¢ YW 1BH1 4

0j %t a°E

Course Syllabus:(32 Hours)

1 - | Introduction to excavation and retaining structures

2 - | Excavation methods andachineries

3 - | Methods of stability analysis faxcavations

4 - | Retaining and anchoring techniques for excavations

5 - | Anchoring walls usindporizontal and inclined members

6 - | Retaining walls reinforced/anchored with tensile elements
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7 - | Sheet piling
8- | Review of Iranian Geotechnical Cedexcavation chapter
O- | Site visits
References:
1. | Bowles, J. E., 1996FoundationAnalysis and Design 5" Edition, McGrawHill
2 Coduto, D. P., 200FFoundation Desigii Principles and Practices 2" Edition, Prentice
" | Hall
y o owao . whAl 1 FE@FEFHWAEBEY« U ¥y Chy 4@ ) R4
3 at A
" | Eslami,A., 2016, "Foundation Engineering, Design and ConstructidPublication No. K
437, 29 Edition, Road,Housing& Urban DevelopmenResearch Centén Persian)
yC S oir &jlv W& WH GAE CHA ° o ¥ v+ GeR LA A0 |
aGwu g3
4. | Iranian National Building Code (INBC) Vol. 7, 2021, "Geotechnique and Foundatic
Engineering, 4™ Edition, Ministry of Roads and Uem Development, Office of Nation
Regulationsand Building Control (In Persian)
5 CFEM, 2006, fiCanadian Foundation Engineering Manoal 4" Edition, Canadian
" | Geotechnical Society
6. | Budhu, M., 2011ASoil Mechanics and Foundatia®$™ Edition, John Wiley and Sonsnc.
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Geosynthetics and Soil Improvement| ¢ ,wA&Az ¢ wa
Techniques & w
Course No. A Y8 Yo\
No. of Units 3 . 03 yy
Course Category | Selective Czw A BY 3
Course Type Theoretical ¢3 AwnUA
Prerequisite Foundation Engineering , C~ ( wE
Corequisite W

#HYwBAKBS] &

¢ ¢ w/AEAQY YE WD Yewi Y A® wé Ad| (,

w- 2COAE CBLawEzU CEBEWA%A Coywe piCC|

éw- ¢¥%z¥%wz ¢Ca%U 0! %zdwz V26 (

| ¢ ¢ WA jawzaesy Vo CUOME 1éwda wQa | &% Wiy (/

alwui  afERA

CeowEAAy BECO g (

Course Syllabus:(48 Hours)

1 - | Introduction to soil improvemenhistory, applications anghethods

9. Geosyntheticdesign and construction methoflsr drainage, erosion control, subgra
protection and strengthening,

3 - | Micro piles soil improvement by bearing capacity increase

A.- Soil consolidation and stabilization, seepage control and isolation, filling of hole
sinkholesyemediation and reconstitution, uplift of structures experiencing settlement

5 - | Site visit

References:

1 Moseley M. P.and Kirsch K., editors 2 0 0 @Grpundilmprovement2"® Edition, Spon

" | Press Taylor and Francis Group
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Sarsby R. W.,editor, 2006 fiGeosynthetics i€ivil Engineering Woodhed Publishing
Limited, Cambridge, England

Koerner, R.M, 1997,fiDesigning with GeosynthetigsPrentice Hall, New Jersey, U.S.A.

Holtz, R.D., Christopher, B.R. and Berg, R.F997,ii @osynthetic EngineeriggBitech
Publishers Ltd., Canada

ok W N

Van Santvoort, G. P. T. M., 201fiDesigning with GeosynthetigsSCRC Press
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Introduction to Numerlcal_ Methods L%y Y CE e W
& Softwaresin Geotechnical R,

) : i CpT £At A CA
Engineering
Course No. A Y8 Yo\
No. of Units 2 - 03y
Course Category | Selective Czw A Y 3
Course Type Theoretical ¢3 AwnUA
Prerequisite Foundation Engineering 1 , C~ ( wE
Corequisite W

# ¢ YW 1BH1 4

i CphT £At A CAypARM (,

(SNAILZ) 2 06 AU éw:- C wa %y

(SAFE, MAT) w@~ C3v %0 4 (

WRGE €3 v3d -+ (/

WwiaCE C3 v #ub ¢ (

Seep/W ° pbywu éw- YH X

Course Syllabus:(32 Hours)

1 - | Principles of numerical modeling 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 slopssftware

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

1.

Pots, D. M. and ZdravkoVj L., 2001 fiFinite ElementAnalysis inGeotechnical
Engineering, Thomas Telford

GeoStudio User Manual, 2018, G&lope Inc. https://www.geoslope.com/

SAFE User Manual, 2022, Computers and Structureshtips://www.csiamerica.com/

2.
3.
4

MAT3D User Manual, 2019https://www.scribd.comva.org
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Highway and Construction A L
R Cywuo.- wA y ¢
Machineries
Course No. A Y%a Y\
No. of Units 2 - A
Course Category | Selective Czw A BY 3
Course Type Theoretical ¢33 AwnUA
Highway Engineering, Concrete ,C AAODA o
Prerequisite Technology Buildings Construction C Vv MWV, ¢ Qv E
Methodsand Safety é b G &way
- . ¢ v ¥x
Corequisite Buildings ConstructiomMethods ang A o oW
Safety Chud@way
# ¢ YW 1681 4
5 A
Vv oilavWiELWA AVBDhIY § GAWEN Hev| (,
¢ e wA W élwmi v &BG
Eywuluo - wA ULH
| %1 A6 | LayYyPpaAhAi | WwidA&&HMAY .8 WE §
C%z UCEwU X WEKL paAedupdspiaej 1 aki |
| 6 Cé B deCrAl 6dEiddwAC Vi WG ) | 8] ¢IAD & a
)#) ) Y
5i0dG Ew
#))) Vv ApAwd clwa | WERAEMW U $I ChWCas g (
Evamao Al | LEGAZ | @Videy | 03Kp & O varCE
JHTBM y ° p
YH) ) éyv V& OEAEZI z| U (AE asd Y2 \C Vet Yewin YONaGpE @ v | ( /

Course Syllabus:(32 Hours)
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Introduction
1 - | A review on construction techniqué&3onstruction planning and manageméhtnciples of

soil compactionField density and compaction control

Road and Construction Machineries

Roadworkmachineries: (trucks, rollers, tractors, scraper, compactors, grader, ripper,
bull dozer, | oRda asphalticdageknhchimeses (babgat, finisher,
milling machine, trimmer, ste¢l i r e r,&dnstraction machineries

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

Tunneling machineries (jumbo drill, dn
A Complementary Topics:

Controls and experiments (plate | oad t
References:

A«t Az VI Atewy B2 JAG Bkt Y wlheh/| 0 CEMUE 34
1. | Executive Technicadnd Executivesystem Office, 209, "Introducing Construction
Machinery, Publication No. 446Plan and Budget Organization (In Persian)

Day, D. A.and Benjamin, N. B. H., 199fiConstruction Equipment GuideJohnWiley
and Sons, Inc.

Schaufelberger, J. and Migliaccio, G. C., 20®¢nstruction Equipment Managem&nt

Routledge.
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Principles of Traffic Engineering i CAvV %UE (

Course No. A Y28 Yo\

No. of Units 2 - A A

Course Category | Sdective Czw ABY

Course Type Theoretical ¢3 AwnUA

" Engineering Statistics and i dwuaas v .

Prerequisite Probabiliy, HighwayEngineering ¢ ¢ woHaev &

Corequisite ¢ W

# ¢ YW B8 1T 4

i Cavanue CA°pAU awohu (,

y Eéw-pid 11123%E |1 CAvHE @-3 | BB |
wa j & gaCh)

C3 vy iwpag WA AYyRBv .CE Wwa A E e @wpd  (

C3 v ¥Dy % wad pa| (/

walj] %z ¥%8Alve4 (q

¢ %WAE oO0éway X

¢EEe OC U0 ¥ (2

a | Yz 3.8 A4t | (3

Course Syllabus:(32 Hours)

1- | Introduction to transportation engineering and traffic engineering

Study of the traffic flow, concepts and paramesersh aspeed, trafficdensity traffic
volume traffic flow, capacity andheir measurement methods

3 - | Controlling systems in urban regions, traffic signalpesand their design methods

4 - | Parking study and design

5 - | Urban roads capacity and their influencing factors
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6 - | Urbantransportation systems
7 - | Traffic and environmental effects
8 - | Safety in traffic andts influencingfactors
References:
1. | Rogers, M., 200FHighway Engineering Blackwell Science Publications
RoessR. P.PrassasE. S.and McShaneéyV. R.,2019, fiTraffic Engineering, 5" Edition,
2. =
earson
3 Mannering,F. L. and Washborrs. S, 2020, fiPrinciples of Highway Engineering and
" | Traffic Analysi$, 7" Edition, John Wiely and Sons, Inc.
A Currin, T. R.,2012,AIntroduction to Traffic Engineering: A Manual for Data Collection
* | and Analysi§, 2" Edition, Cengage Learning
c CAWOEY VL WEGSE VA% SUC A0
" | Shahi, J., 996, "Traffic Engineering, 3" Edition, AcademidPublishingCenter(In Persian)
6 OECA awoHEVLH YV %E£VIEAEPHEY
" | Arabani, M., 209, "Principles of Traffic Engineeridg Gilan University Pres@n Persian)
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Transportation Engineering C Y%z Vv Y%
Course No. A Y8 Yo\
No. of Units 2 - © 3wy
Course Category | Selective Czw A 2y
Course Type Theoretical ¢3 AnUA
: /] 3

. Engineering Statistics and idwumwsy : Giv B
Prerequisite Probability, HighwayEngineering ¢ ¢ wWAEAY ¢ E
Corequisite i W

# ¢ Y.WwHA 161 4

OwA« ¢ OGv¥#HeEv %t A° ¢ %wf (,

Céewéewnt 06éy y ouz y Cc¢vAan BCYH (

cAheOpu y Cou 066y AU Fzy o p oAN

#)Y )WCAEL xw, oayv | %aeA i CiAasvy (/

6y yooEEL q

Course Syllabus:(32 Hours)

1- Introduction: transportation and its influence on urban developments, histlvayn and
in the world
5. Transportation systems: ground transportation, air transportation raadne
transportation
3 - | Transportation planning: planning process, urban domestic and regional transport
A.- Transportation planning models (trip production, trip distribution, trip separation,
selection, . .)
5 - | Transportatiorsystemsnanagement
References:
1 Wright, P. H.and Ashford,N. J., 1998, fiTransportation Engineering: Planning ar
' | Desigm , ™ Edition, John Wiley and Sons, Inc.
2 PapacostasC. S.and PrevedourosP. D., 2000, fiTransportation Engineering an
" | Planningd, 39 Edition, Prentice Hall
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3.

Fricker, J. D.and Whitford,R. K., 2018, iFundamentals of ransportation Engineering
A Multimodal Systems Approath " Edlition, 8" Printing, Pearson Prentice Hall,
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Railway Engineering iaj
Course No. A Y& Yo
No. of Units 2 - °© 3 vyy§
CourseCategory Selective Czw A By

Course Type Theoretical ¢3 A%nUA
Prerequisite Pavement Design av @ &
Corequisite Pavement Design av ¥ ¢ W

# ¢ Y.Ww$A 86T &

03] CAv pEYU (

AO-

0. 1

JUapvwe G {
wA U 1 OEA |

¢Y%A yeéewuN | CYwa £ Wy

avBnuCreawj (/

6¢% CA{yAWe U éwz 0| (

| Eowée ,6w&® Cpa ; wi . Eu

| 3% ¥ ueC)
WOE Yy © W BAG A

wij yéwbOo ¥ wévAu

y CicACal (2

CA- °N jvyrtv | CXwpEpvahlhyvi (3

6¢ckbpOE 1 CA{YAw HpEALE OA zG&wWa | wC| 4

0j C3vxnb vy

¢Adwz Uv A,

| WAé Y uGavweNv | GwaA awld we wshaw ey,
YR {WRE v

+yAB y 3

6C%y%ou § 0¢%AYAU | vahd (,

Course Syllabus:(32 Hours)

1- History of railway engineering

2- Cross sections of ongay and tweway railways
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3- Mechanical investigation of lanes and systematics ofiaxadane
A Static and dynamic analysis of railways under vertical loads and elastic defle
velocity factor
5- Rail crosssection and its completion with rail strength
6- Rail: Crosssections, optimum crossection, radwheel contact, railtechnical
properties, special rails, rail welding, rail failures
7. Traverse sleepers: Materials (wood, steel, concrete), role, physical proy
advantages and disadvantages.
8- Connection devices: Nails and bolts, elastic connectors
9- Joints, typs 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 condit
additional strength in curvederailing risk and superelevation.
12- | Urban transportation system, light weight trains, tramway, monorail and metr,
References:
ChandraS.and AgarwalM. M., 2013,fiRailway Engineering, 2" Edition, Oxford
1. University Press)
2 Li, D., Hyslip, J., SussmannT. and ChrismerS., 2019, fiRailway Geotechngd
) PaperbackCRC Press
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Principles of Airport Engineering awntlyud
Course No. A Y28 Yo\
No. of Units 2 - 03 yy
Course Category | Selective Czw A % Y
Course Type Theoretical ¢3 AwnUA
Prerequisite Pavement Design av D &
Corequisite W

# ¢ Y.wHABH 1T &

y twl oév dlégyv W6 HEAEWEEELzIvEEEY A

#OWA« § 0V %E VA Y ¢
wz CEwpEj] | awily %a AlAwyvamzvawsre VGASE ‘

IATA CAO FAA ° pywu CéwaCav b b

4 ) yawoeRewa Kavacdsy Aa |

y Ci1 Cpi £AECA IBEWANC U CUWAT] U ¢ wa Ybw (
#))) v C3vu@

#awe Aia whiy w .4 vaziv B B8 W

Course Syllabus:(32 Hours)

1- Introduction (traffic and transportation engineering, airport transportation systems,
traffic, economy and history of iran and world air transformation
5. Aerial navy (effect on airways transportation planning, physical characteristics of airg
airport loading, introductioto IATA, ICAO, FAA and other organizations)
3- | Air traffic (air traffic control, airways, navigation systersstc.)
A Airport (site sekctionand its criteriaconfiguration modelenvironmentglgeotechnicaland
seismicconsiderations, safety and security problems, desigr)
5- | Specialairports (helicopter and shattnway airporty
References:
1 Kazda A. and CavezR. E.,2015,fAirport Design and Operatian Emerald Publishing
" | Limited
2 Horonjeff, R. McKelvey, F., Sproule W. andYoung,S.,2010,iPlanning and Design of
* | Airportso, 5" Edition, McGrawHill Education
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Pavement Laboratory ¢ ¢ WAY %

Course No. A Y28 Yo\
No. of Units 1 , 0 31vyy
Course Category | Selective Czvw An W 3
Course Type Practical Co| AnODA
Prerequisite: Pavement Design av 50 E
Corequisitr: 5¢

# ¢ YW 1BH 1 4

¢COA{ CA EdwyydwEOHMWEPER D&t Als RS v

%C ALY B p i vio|

OAd ., 0 §y Co poAwrE2vDwid ditp dOvRr&HjARI GOE dvided v
EAWIUCAjz %Cé €7 %y oCRE W Cu&€aodwi {

¥.C é

Course Syllabus:(32 Hours)

Bitumen (asphalt) testpenetration test, ring and ball softening point,tdsgree of

1 - | ignition temperatureductility test viscosity test by Sybolurol apparatus and kinematic
viscometerbitumen density test
Asphaltic concrete testiggregation distribution tegtlarshall stability testaggregation

9. and asphaltic concrete density tests, maxindemsity of the asphalt mix, calculations an
determination of the optimum bitumen contdiumen extraction test (determination of
bitumen content)

References:

1. | Kett, I., 1998 AsphaltMaterials andMix DesignManualb Elsevier

5 OECHA awoHE g waeA | cyimE:ahg)v &

" | Arabani, M., 20%, "Bitumen and Asphalt Te&tGilan University Pess (In Persian)
3. | Nicholls, C., 2017fAsphalt Mixture Specification and Testin@RC Press.
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Ap Cu ¢
ac¢ wA

(Structure)
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Strength of Materials 2 -2 3 welooy
Course No. ALl 3
No. of Units 3 . 03 vy
Course Category | Selective Czw Awl
Course Type Theoretical ¢y Aw?
Prerequisite Strength of Materialg ,206wem| aCp
& W

Corequisite

#¢ YIWR 5 AW

vBwE& ¢ A a@i¢ WEyudil éiwv EpPE ¢ CPNY (,

Ao CAECARR -6 u%d g

¢ ew E@Qw OOvAo A (

wiai ECCats A{Aw @) (/

CYW—IEVE q

Czwéa swha 1 ( (2

w3A o A R<ARiv0mB cove o | ¢° bz AW (3

Course Syllabus:(48 Hours)

Stress and strain transformations in 2D and@anestress angblanestrain stategressure

1-
vessels

2- | Yield andfailure criteria, introduction tthetheory of plasticity

3- Buckling ofcolumns and compression members

4 -

Energy andipproximate methoda deformation analysis
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5- | Beams orelastic foundations

6- | curvedand norprismatic beams

7. Plasticanalysis of frame structures

8. | Introduction to 2D theory of elasticity, introduction to theory of shells sutates

References:

1 Cook, R. D. and Young, W. £1999,fiAdvanced Mechanics of Materia)<" Edition,
" | Prentice Hall, New Jersey. 481 pp.

2 Boresi, A. P. and Schmidt, R, 2003,fiAdvanced Mechanics of Materia)$" Edition, John
" | Wiley & Sons, Inc., New Jersey. 611 pp.

3 Ugural, A. C. and Fenster, S.,K2003 fiAdvanced Strength and Applied Elastiojty™"
" | Edition, Pearson Education, Inc., New Jersey. 544 pp.

4 TimoshenkoS., 1956, fStrength ofMaterialsd, part 1, part 2 and padt 3¢ Edition D Van
" | NostrandCo.

5 Beer, F. P. ., Johnston, Jr ., E. [RechanicP ef
* | Materiald , " Edition, McGrawHill Book Company.

6. |Hi bbel er , Mechan@s of Magefals 1'" Edtidon, Pearson Praice Hall.

7. |Popov, Eg oMechanics of Mag8ab ," Edition, Prentice Hall.
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Loading ¢ Yav

Course No. A Y28 Yo
No. of Units 2 - 0 31wyy
Course Category | Selective Czw An W 3
Course Type Theoretical #wl A%UA
Prerequisite StructuralAnalysis I - agev (B
Corequisite StructuralAnalysis I - a @@V'A ¢ W

# ¢ YW 1BH1 4

¢ Yav VaW oW 2 %EA ab B &v YAOR EPWAYa W z ¢ @ 8wl Bj| (,

g° LwizdE@z ki 4 L£wo Ay e Ca  Yw| |

Cfiég ¢l av| (

’ ~

a°yAaoc a%z y av%z CooEw{y (/

| bwE& yE&%N y Twz°opEvaBvVII@2pOow (0

Ci Cuwl
AGAB ¢ 1
Ew- Céawdin g (2

Course Syllabus:(32 Hours)

1- | An introduction to loadingof structures, codes, structural design philosoplogd
combinations

2 . | Deadloads, live loads, soil pressure, and hydrostatic pressure loads, tributary area,
live loads

3- Flood,rain, and ice loads

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

5. | Wind loads, general requirements, basic wind speed, factors (ground elevation, ex

wind directionality, topographic, ¢€&),
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6 -

Earthquakdoad

7-

Introduction to Special Loadings

References:

ASCE Standards, ASCE/SEiZ 2 , 2Mingn2im DeBign Loads and Associated Crite
for Buildings and Other StructurésAmerican Society of Civil Engineers

| BC, Mferdatignal Building Codg International Code Councilnt.

Fanella, D, 2018,AStructural Load Determination: 2018 and 2021 IBC and ASCE/SE
160 , StEdition, McGraw Hill

| ¢ ¢ WARAE| § Yoabh 0 E touzdl Giliks vAB g EEa %A 0 1 Qv
Owulaé WhkPS 6 v %o
Iranian National Building Code (INBC) Vol. 6, 2019, "Stuctural Load$, 5" Edition,

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

ACAGdwlzyv WA B2 VI¥ 6AD w0 Wit @ &yw A €% awadw A
¢ ¢ WANLAE Vv UigA&D ~| BEGHe Hieay
Permanent Committee for Revision@dde forBuildings Design against Earthquake22

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard'280(
Edition, Road, Housing and Urban Development Research Qémteersian)

Eyv?® vwilYevo gy mAnekE 5 vl AiCeunia
Mostufinejad, D., 203, "Loading Structures 7" Edition, Arkan Danesh Publicatior{in

Persian)

183|261P age



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Elementary Optimization of

Structures

Course No. Al 3
No. of Units 3 : °3 vy
Course Category | Sdective Czw Aw?
Course Type Theoretical ¢y Aw?
Prerequisite Structural _AnalysiQ, Engineering i wC NF"@ v e WG

Mathematics CAo
Corequisite Engineering Mathematics CA°pAuU LW

#¢ YW 5 AL

CAopbAu %t ApjCh& (,

Krwhz AOCAA |

a¢cwA CA° BPBCAZzOM (

C1 Cavui &pBAZ(/

CzpwtAz 66 w/AE(d (0

i CABICpG WA ¢v a! wp€Ax (|

i CABICpdwa ¢v at! weosAAPWAzE| (2

i CAEICpEWE ¢v alweaecAvAWCAZ Y (3

Co A z sQowas | 4

Course Syllabus:(48 Hours)

1 - | Introduction to optimizationengineering applications of optimization
2 - | Statement and classification of optimization problems
3 - | Formulation of optimization problenvgith emphasis on structural engineering
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4 - | Optimization concepts using the graphical method

5 - | Sensitivity analysis in optimization problems

6 - | Solution of singlevariable optimizatioproblems using classical techniques

7. Solution of multivariable optimizatiomproblems with equality constraints using classice
techniques

3. Solution of multivariable optimizatiomproblems with inequality constraints using classi
techniques

9 - | Introduction to evolutionary optimization techniques

References:

1. | Rao, SS.,2 0 0 BnginedringOptimization, Theory andPracticed; 4" Edition, John Wiley,
and Sons. Inc.

2. | Arora, J.S.,2012,flntroduction to Optimum DesignElsevier Inc.

3. | Kirsch, U.,1 9 9 Structufial Optimization: Fundamentals and Applicati@nSpringer
Verlag, New York, 1993.

4. | Vanderplaats, G.N,1 9 8 4 ymeritadN Optimization Techniques for Engineering Des
With Application®, McGrawHill Book Co., New York

5. | Jeter, MW.,1 9 8 Blatherfiatical Programming: An Introduction to OptimizatipMarcel
Dekker, New York
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Matrix Analysis ofStructures

Course No. Al 3

No. of Units 3 . 03 vy
Course Category | Selective Czw Awt
Course Type Theoretical C3 Aw!

Prerequisite StructuralAnalysis 2 - aQ Wi & wC

Corequisite W

# ¢ YW 5 Al

¢royvy jw{Aw UAU (,

¢CVvA el dwawq <

w a ?/4C £ (

¢ VA~ ad wé& wGAE (/

) =yt A{£%u jv¥sv |1

¢copbz akAvAé vy U

¢ VA o AdAi~w A WGBAEE AW (2

wda ¢,wA CO- suCaAd (3

Course Syllabus:(48 Hours)

1- | Introduction tomatrix algebra and numerical computations

2- | Matrix analysis of plane trusses

3- | Matrix analysis of beams

4- | Matrix analysis of plane frames

S- advancedopics: member end releases, temperature and secondary effects
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6- | Matrix analysis of threelimensional structures

7. | Introduction tomatrix analysis of shells and plates

8. | Introduction tononlinear analysis of structures

References:

1. Kassimali,A., 2012,fiMatrix Analysis ofStructures , " Eglition, Cengagé earning Inc.

2 | Mc Guire,W., Gallagher, RH. andZiemian R. D.,2000,fiMatrix Sructural Analysig ,"
Edition, Cengage Learning, Inc.

3. Hibbeler,R. C.,2020,AStructuralAnalysi® , ™ Hdifionin S| Units PearsorPublication

4 SennettR. E.,1994,fiMatrix Analysis ofSructure® Prentice Hall
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Elementary Finite Elements CEwu®°éun
Course No. Al 3
No. of Units 3 . 03 vy
Course Category | Selective Czw Aw
Course Type Theoretical ¢y Al
- Structural Analysis 2, Engineering i WCNavg v :
Prerequisite Mathematics & Ao ¢, wWC
Corequisite ¢ W

#¢ YIWR 5 AW

CEEHEWD O6CO £ V | (,

Wa¥%uCe §y waw~%- 51 §y°° 0 ivA«y {
Vi Y%V ¥ Owénoyv. towdal ABpoyvwel v

Ry !

YELoY E%UCAHA OvIOmyv | (/

CYvhw-£ Y%vAAvV +%y 1& % g (0

Course Syllabus: (48 Hours)

1 - | Generakoncepts in finite element and matrix analysis methods

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

3. Solution of differential equations in 2D and 3Ddomains with FEM: ldeatluction and
elasticity problems

4 - | Introduction to the element technology,-js@rametric elements, numerical integration.

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

References:

1 Zienkiewicz, O.C.and Tay/!l or ,TheRinite Element M&Hbd/0l6 iand 2,

* | 5" Edition, McGraw Hill Book Company
2. |Bat he, K Finit¢ Elemer? Prdcddurésfi Edition, Klaus-Jiirgen Bathe
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3 Reddy, J.AnlINtroducti@QoltHe Finité Element Methind " edition, McGraw

" | Hill Education.
4. |Cook, RFinite Ble9n@nb Modeiing for Stress Analgsis John Wil | e
5.|Logan, D.AHistCour80nahe Finité Element Metliod™ Edition, Thomson
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Principles of Bridge Engineering 6~ CAc°
Course No. A Y28 Yo
No. of Units 2 - 03y
Course Category | Selective Czw A BY 3
Course Type Theoretical ¢y AwnUA
¢ 1 @R aCA«
- Design ofSteel Structures 2, Desig aa b A . Con B
) uoa w E
Prerequisite of ReinforcedConcreteStructures ¢ . ¢
- A
Corequisite W
# ¢ YW BHT &
CevanCydswanmaAyv | A° | (,

£ywdwatl voywaR%y §y dw BévA |
vowz UC ¢BELYI ©EBPA (

CEO- %opo6 y CE%z|(/

6wis3 Ewa vuCoE~ AW bdi~E wbee o (0

¢t dARExWaC3: v %t Con/E 1ybi {
Cy wé wWBGMEE Clivask-d Aamyii| (2

ca¢wA CReovwsO GOwdZEE | A§ (3

v wen0 v 28y 4

Course Syllabus:(32 Hours)

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

2- Bridge loading lgased on Iranian loading standards and international standards)

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

Reinforced concrete bridges: planar bridges, girder bridges.

Steel bridgesgirder bridgescomposite bridges, fatigue in the design of steel decks.

Bridge bearingsneoprene bearing padsckerbearings.

Bridge piers and abutmentgpan size, bridge piscour, structural design

Introduang bridgeanalysis &designsoftwares

References:

A« YMEWW&Z WS Y v . Ik 6 BER -V Ldiveyyiih H CC\b B« #
Technical and Executive System Office, 2021, "Specifications forBridge Loading",
PublicationNo. 139,15 Revision Plan and Budget Organization (In Persian)

At HEYEMEEC? 6P Oy, LBAAB AG: ¢v CEwyYy € %é Y
¢ ¥z v %E Oyé ya vi¥e OBV ca)° T EAy A~ y ¢ %A NGDY
Office of Technical Affairs, Compilation of Criteria and Risk Reduction due to Earthq
2007, "Guidelines for Design of Steel Bridge$ublication No. 395Plan andBudget

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

oz Adwy.|8 @ichlkhsg moa3-¢ wABA#ERG). 32Ct v Y«
¢ bAAGT CAwEY ¢t %{ &
Technical and ExecutiveSystem Office, 208, "Code for Design andCalculation of

ReinforcedConcreteBridges",PublicationNo. 389,Anexto Iran'sConcreteCode Planand
Budget Organization (In Persian)

Wko é whil yRBWilVGE wihld Bxj CA°pAl ' %voywno
V%UCy | Y%vAWWYWYALAE-IT 6 PO EOad ¢ w1
Bureau of Technical Affairs and Development of Criteria and Bureau of Water Engin
Standards, AR, "Guidelines foiDeterminingScourDepth andts Remediain the Vicinity

of Bridge Foundations"PublicationNo. 260, Plan andBudget Organizatioand Ministry of
Energy(In Persian)

0 & WA BYAWIEIYCIp £ EC~ Y 06683080 4/02) GG,
Tahoni, S., 208, "Bridge Design (Reinforce€oncrete Steel and Prestressed Conci
Bridges)",University of Tehran Ress (In Persian)

AASHTO, 2002, fiStandard Specificationfor Highway Bridgesd, 17" Edition, American
Association of State Highway and Transportation Officials

Chen, W. F. a nBridge EmgineerindConstru@ién Gril Mairitenanogelst
Edition, CRC Press

Chen, W. F. and D uBadyge Endineering Handboak r i, v € 0
2" Edition, CRC Press

© o N o

Chen, W. F. and D ®rdgeEngineering HahdbopBaissicdDes)id |
2" Edition, CRC Press
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Masonry Buildings Cé wihwl g
Course No. A Y8 Yo\
No. of Units 2 - °© 3wy
Course Category Selective Czw A By 3

Course Type Theoretical

¢33 AwnOA

Prerequisite

Structural Analysis 2, Constructi(
Materiak & Laboratory a wWad EEYj w

2.9 VE.’R’Z,(EV,A (,(m/é'

Corequisite

W

# ¢ Y.w$ 56 1

o

a

Ct whewEw a wi wAds)

(,

i ECwpwac 3 vy i adh

{

(

Cwp z CiGArEnpEIGA

(/

Ct wp zEwEW Wd -0wCAv 7 ¢ CERL

(0

0 O Ty éwilw U 06 "R w A

t

C € vilhizl o¢ HRATC |

(2

2 0 AL W PwBW U |

d E4 6 @@ PpWEwW O |

2 6 @5k pwiBw 0 oG & MO0

£y NEwGaWeEEA L v

6 AdBfEw & é A Lk v

Course Syllabus:(32 Hours)

1 - | Background and types of masofmyildings

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 andctiveponents
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 (RMbildings
11- | Design and construction of jack arch slabs
12- | Design and construction of concrete bealock slabs
References:
1. Beall,C.,2 0 1 ®asonfy Design and Detailirtix,)6th Edition, McGraw Hill
2 | Hendry,A. W, Sinha,B. P. andDavis S.R. , 1Dedgi ofMaBonry Sructures, 3¢
Edition, CRC Press
3. | Masonry Standards Joint Committee (MSJC), 20BRiiding Code Requirements a
Specifications for Masonry StructutggointPublication of The Masonry Society
Roberts, JArasteh, a. r., Camilleri, D. H., Fudge, C. and Valentine, 2 B. 1 BlanuaFfifor
4. | the Design of Plain Masonry in Building Structures to Euroca@d@"8 Edition, Institutaion
of Structural Engineers
| ¢ ¢ WASLAB Whav 80 whuwAG ¢ Kwdve ok &+ %40 { 0 |
5 Owa oo WS 6 W %o
" | IranianNationalBuilding Code (INBC)Vol. 8, 2019, "Design andConstructiorof Masonry
Building", Ministry of Roads and Urban Development, Office of National Regulatons
Building Control (In Persian)
yooul E0 | &N GowWRAL & V8, A UG 2 BAN (| &F av AjU§ 92T
6 C ¢ W
" | National Building Regulations Compilation Office, 20, "Guide of Vol. 8 of Iranian
National BuildingCodes", Road, Housing and Urban Development Research Cg@nt
Persian)
ABGA® H GAw pyECH AI@ A & I GBE & N dvedd® 35 6@ ;CH 00710 31 ) Y
7. Mabheri, M. R., 2004 "Seismic Design andonstructionof Arch Slabs", Internationg
Institute of Seismology and Earthquake EngineefindgPersian)
AU w9 Mz a Switp Bvwidk EBhdEd A 32€°vv GHDP 6 W AU Ct v Y«
8. A«
Technical and Executive System Office, 201astructions forDesign andConstructiorof
JoistandBlock Slabs, PublicationNo. 543,Plan and Budget Organization (In Persian)
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Course No. A Y28 oW
No. of Units 2 - A
Course Category | Selective Czw AB¥
Course Type Theoretical ¢3 AwnUA
- - 2 5 vale tw .
Prerequisite Structyral Analysis 2, Construction ) L ) J B
Material & Laboratory awoE¢Swu

Corequisite ¢ W

# ¢ Y.Wé 68 1
€3 v %0 CARBVESC B & apiivwes | (
wWa %wa ¢ WAE Lw
CywuoANAdvV ¢ wa Ahwied v | Ix| (.
Cywaa.awAw-Czll (/
#EQ vwEad$ G (0
Cz A ¢ W~ % | Cz
@G Clowad x Al (2
CE%z %W A¢Er Az giv|(3
UCUPE V EAWA &WE Vi

Course Syllabus: (32 Hours)

1- | Wooden building types, design criteria and codes

2- Design loads, woaeh structureehavioumunder loads

3- Wood properties, lumber grading, structdashinated glued lumbers
4 -

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

6- | Wooden diaphragm, woed 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, weonfuildings inspection and repairement

References:

1. | ANSI/AWC, 2018,fiNational Design Specification for Wo@bnstructio® ASD/LRFD,
American Wood Council

2. | ANSI/AWC, 2015,iSpecial Design Provisions for Wind and Seismimerican Wood
Council

3. | csa 086, 2019fEngineering Design in WooedCanadian Standard Association.

4. | Breyer, D. E., Cobeen, KandMartin, Z., 2020fiDesign of Wood Structuréss" Edition,
McGraw Hill.
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Maintenance andRepair of Buildings wal w i Cw b £
Course No. Awvl 3
No. of Units 2 - °3 vy
Course Category Sdective Czw A Y1
Course Type Theoretical ¢3 Awr
: : Uo&e¢w AW

Design ofReinforcedConcrete L ~
Prerequisite Structure®, Design of Steel ¢cvag whA C & W (

Structures 2 . ¢1
Corequisite ¢, W (

#¢ YWR 5 AL

wae WA ° Ceaell %UWCAH|] ¢a@F (,

LA AR Uass} vaRR BV (

@A
1 AdAn AU @favliEawa (.
CuCEv 0GEVAY Cpuaz |(/

Chez ¢wa agd(o

Cprz ¢wa a¢wA wnt | (

X |  YaCage WO (2

¢t d A& za mmsiCit LA 6z wd(3

406 ccangawA 6 v e Aay 4

wade wA ° E@a  #dow 0G pw (,

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 structur
3 - | Introduction to seismic strengthening of existing steel and reinforced concrete structt
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4 - | Assessment of damaged concrete structures dtleetaical agents

5 - | Different repair materials of concrete structures

6 - | Methods forutilization of repair materials in concrete structures

7 - | Repair of underwater concrete structure

8 - | Different corrosion protection methods of reinforaedicrete and steel structures

9 - | Programming and management for maintenance of different structures

10 | Introduction to different service life prediction models

References:

1 L0 bt waEd - WA BBy 3WD yl
Zomorshidi, 2005 "Building Repair and MaintenanteZomord Publication(In Persian)

Gv¥uev ¢bpl HWEBOYULAPWD &R & € By Raby & Al

2- | Quddousi, P., 209, “"Concrete Structures Repair; Strategy and Managemenan
University of Science and TechnologkeBs (In Persian)

3 FEMA 27 3,NEHR® &Guidelinefifor the Seismic Rehabilitationf Buildingsd
Federal Emergency Management Agency
ACI 546R96, 1998, (Reapproved 2001YjConcrete Repair Guide, Amer i c g

4- Institute
ACI 546.2R10, 2010, iGuide to Underwater Repainf Concret® |, Amer i ca

5> Institute
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Strength of Materials Laboratory 2wl o ¢Oyy
Course No. Al 3
No. of Units 1 , 03 vy
Course Category Sdective Czw A Y1
Course Type Practical Co A Y1
Prerequisite Strength oMaterialsl ,2 0wl U ¢ wC
Corequisite ¢, W (

i VAO & (,

i VAO A {

¢A6A& Ay (

¢Aoa UOw| (/

aoan, 0 ¢cweAHEACODAV®E (O
C%z Ai %u UCCPE {
#AC.- Ve Ay Ask (2

Wil E %C Ca £& &whon (3
CoOuEEC G W3 | 4

Ao CAECa EdwAg Al (,

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, straindailgction)
8- | Introduction to displacement measurement instruments
9- | Introduction to fatigue tests
10- | Introduction to photoelasticity tests
References:
ASTM, 2022, #@AAnnual Book of Standardso,
1. |04.01, 04.02, 04.08, 04.09, 04.11, 04.12 and 04.13, American Standard for Testing &
Materials, ASTM International, West Conshohocken, PA
2 PunurajW., Hsu C. T. T.,2012,iMechanics of Materials Laboratory and
" | Experiments , L amBertAcademic Publishing.
3 Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, POZ0,iMechanics of
" | Material®d , Mc-idill Boak Company.
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Welding Technology, Inspection y CA%¢ewz
and Workshop 3 Wi
Course No. A 158 Yoy
No. of Units 2(1.75+0.25) +#0 ,80%- | ° v
Course Category | Selective Czw A By 3
Course Type Theoretical Workshop Cawliy A%OA
a v A
Design of Steel Structures 2, ¢Cnya% * Id o
Prerequisite Building Construction Methods . Qv E
andSafety W wuva: A
C
Corequisite W
#¢ YGR1BET &
CHY w /8¢ B (Byo
CA« acéc (,
1 dA8 UvAyv ¢Ev3z EA1 |
¢ awi EAAREBY| (.
AAé GCMAWSE McbwWilt #1 § %ol 6v$ CA & ¥
FCAWB ¢ %t A~ C1 ¢ %BUAWS @BAw «& %yWk "
SAWS ¢ Y%t A~  YGTAW BA &JABVE Ai~ ¢ Wii# EEA

ESW $ C1 ¢ %ol 0 RAWS Lawd & E ~ ¢

CA« yéwbu Yy (0

CA« Yo @ &EUGFHFBCINE Yowi EL

x ACY C%év¥~ atyo o Qf (2

x ACY C%e& Y%~ at! yPew (3

Acy Oey 4
¢

a
#¢ Y WK Hwi ¥
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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 weldidgawings?

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 accepta
tolerance

-

Welding in special environments and conditions

B - Workshop: (12Hours)

1- | Training workshopand welding plants visits

References:
avRaBEW %Cv CywiobwAB € bwa BACPAIWF Y U E ¢

1 WBAEI CAEY% Aluwy Bz

" | Deputy Technical Affairs, Office of Technical Affairs and Standards Compila

2001, "StructuralWelding Regulations of Iran”, Publication No. 228, Publication
the Management and Planning OrganizaiorPasian)

2 | WIT-T, 20, fiwelding Inspection Technology6™ Edition, American Welding
Society

3. | William, A. B., Mark, A. B., Kevin, E. B, 2009, iWelding Technology Fundamenials
GoodhearWillcox
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Seismic Design of Concrete Structure C b vaz WeAR 3 N6
Course No All 3
No. of Units 3 03 vy
Course Category | Selective Czw A Y1
Course Type Theoretical ¢3 Awt
Design of Reinforced Gmrete & éfV\fiA
Prerequisite Structures 2Earthquake Engineering O0- A AluR W
Fundamentals ASAS
Corequisite Earthquake Engineering Fundament AdAG ¢ & W
# ¢ YW 5 Al
C3vamb ((,
Ca¢ %0 C{ypwa&Chruz| |
i dwl £v ¥ i wOwz G&wdhOoUCH MO (
Y0C1Y
Ali%jz %p %A (/
#aAcy y OAAclu | B8A(O

° bz ¥%wAuUu wice zy alEA {

C{Ci %Eo g4 (2

Course Syllabus: (48 Hours)

General seismic design requirements

Analysis of structuresseismic Force Resisting System (SFRS)

Design philosophy and ductility in reinforced concrete structures, general requiremer
ductile design of members and connections

Reinforced concrete lodaearing wall systems

a| b WO N[

(
(
(
(
(

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 5

[

i ACI-31819; 2019 Huilding Code Requirements for Structural ConcrkteAmerican
| Concrete Institte

1 Paulay T., and Priestley M. J. N., 1992, iSeismic Design of Reinforced Concrete i
| Masonry Buildings, John Wileyand Sons, Inc.

1 Moehlg J. P, 2015,ASeismic Design dReinforced Concrete BuildingsMac GrawHiill
| Book Company

Al W DN

1 Fardis M., Carvalhg E., and Fajfar, P, 2015, iSeismic Design of Concrete Buildings
| Eurocode 8, CRC Press

| Iranian National Building Code (INBC) Vol. 9, 2020, "Design andConstruction of

Yy ooavik-p AMBEEY Ytz - ovkahe A Zdv e Ky #1350 0 |
Gwlao .- wA 6%uoppay

ReinforcedConcrete Structurds5™ Edition, Ministry of Roads and Urban Developme
Office of National Regulationand Building Control (In Persian)

| Permanent Committee for Revision@dde forBuildings Design against Earthquaké22

A6 Abzdywir e VWA w@3 N30l Aa AviaowianBz ywhAz Crv vada A
C e WARLAE §  UioA&D ~| BBEEHe Hiesy

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard' 288

Edition, Road, Housing and Urban Development Research C@nteersian)
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Seismic Design of Steel Structures ¢1 dA& ¢ha £Nb
Course No. A Y8 Yo\
No. of Units 3 : A
CourseCategory | Selective Czw A®By ]
Course Type Theoretical ¢y A%UA
Design of Steel Structures 2 ¢l dAa 8w y o
Prerequisite Earthquake Engineering % n R a A @ E
Fundamentals AOAO ¢
Corequisite Earthquake Engineering AOAOD ¢ LW
Fundamentals

wYwWwMBABST a

Csvund ((,

¢ 1 &A@soaly %0 C{ gy wa&C Azl |
i dwl £v § i wOYv €3 wkOuoa dumeove] (

Y061

a°E °CémE ECH#agRncydwl DAAeead (/
CE%z %vAC! guo/AECA | #v#id (0

C{Ci %Eo g4 |

a¢WA a%oG i Y 3aEQA| (2

C{ ¥ w &0eCoweChAw 22 ¢ wadd wl £0zy AN (3

Course Syllabus: (48 Hours)

1- | General seismic design requirements
2- Analysis of structures, Seismic Force Resisting System (S&R®el structures
3 - | Design philosophy and ductility in steel structures, steel as a ductile material, ¢

requirements in ductile design of members and connections
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4 - | Moment frames (ordinary, intermediate, and specmmgqualified connections in mome,
frames
5- | Braced frames (concentric and eccentric), shear walls
6- Composite and dual seismic force resisting systems
7~ | Novel SFR$® i steel buildings
8- Tests, procedure for seismic performance approval of members, connections @& SFR
References:
1. | ANSI/AISC 34116, 2016,fASeismic Provisions for Structural Steel Buildiog8merican
Instituteof Steel Construction
2 AISC, 2018,fiSeismic Design Manu&l3™ Edition, American Instituteof Steel Constructiof
3. | ANSI/AISC 35816, 2016, fiPrequalified Connections for Special and Intermediate 3
Moment Frames for Seismigplication® American Instituteof Steel Construction
4. | Gioncu, V.,andMazzolani, F., 2017iSeismic Design of Steel Structuwe$" Eition., CRC
Press.
5. | Bruneay M., Uang C. M., andSabelli R., 2011 fiDuctile Design of Steel StructuggL?
Edition, McGrawHill Book Company
v dw¥% b WRAABWEav-dwA bhé Wg Vot +#%0{ 0 | 0
Gwao.- wA O6%opbdy |
6.
IranianNational Building Code (INBC) Vol. 10, 2022, "Design andConstructionof Steel
Structures, 5" Edition, Ministry of Roads and Urban Development, Office of Natig
Regulationsand Building Control (In Persian)
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https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Rafael+Sabelli&text=Rafael+Sabelli&sort=relevancerank&search-alias=books

¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Ap Cu ¢
C Yol E 8Ly
(Surveying)
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Principles of Remote Sensing yrooov
Course No. Al 3
No. of Units 3 . 03 vy
Course Category | Selective Czw Aw:
Course Type Theoretical ¢3 At
¢ AE®R Kz .
Prerequisite Fundamentals of Terrestrial Surveyi & 5 ¢, wC
Corequisite ¢, W (

#¢ YIWR 5 AW
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Course Syllabus: (48 Hours)

1 - | Introduction to Remote Sensing (RS component

9. Physical principles of R®lectromagnetic waventeraction of objects witlelectromagnetic
wave thermal radiation

3 - | Platforms and sensors

4 - | Introduction tosomeof Earthobservatiorsatellite missions

5 - | Image preprocessingadiometric correctiorgeometric correction
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6- Introduction to image processingnterpretationcolor compositeimage enhancement
principal componenanalysis (PCA)filtering
7 - | Digital imageprocessing ffattern recognitionjmageclassification image segmentation)
8 - | RSapplications and products
References:
Richards J. A. andXiuping, J.,2013 fiRemote Sensing Digital Imad@alysi®, 4" Edition,
1. Spri
pringer
2. | Weng Q.,Quattrochj D., andGambaP., 2018fiUrban Remote SensiagCRC Press
alvej (| VWEERYYyV bERPA) & ing @ wl
3. | Fatemi S. b. and Rezaei, (22, "Fundamentals of Remote Sen&jr&" Edition, Azadeh
PublicationgIn Persian)
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GIS Principles in Civil Engineering )
av 3oy
Course No. Al 3
No. of Units 2 - 03 vy
Course Category | Selective Czw Aw
Course Type Theoretical ¢3 Awt
C Yav 1l ¥z .
Prerequisite Fundamentals of Terrestrial Survey & 5 wnCh
Corequisite ¢, W (

#¢ YwWwR 5 AW

GIS C¢GEID A QABY%was &P w e (,

Cy wiatd vé| ¢

GIS %1 °Ppz (
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{1V ¢wa Ai{E il(,

209| 61Page

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

Course Syllabus: (32 Hours)
1- | Introduction GIS definition GIS history GIS component
2 - | Modeling spatial data
3 - | Data type w.r.t. number afimensions
4 - | Data storage and visualization in computer
5 - | Methods of spatial data generation
6 - | Projection systems and georeferencing
7 - | DatabasgDatabase Management System (DBMS) anty/jis,
8 - | Attribute information
9 - | Topology
10- | Interpolation deterministic geostatistic
11- | Spatial databasepatial indexing
Spatial data analysis in GI8verlayfunctions of vector layer®overlayfunctions of raste
12- | layer, arithmetic operationsspreadunction, searching functiopAnalytic Hierarchy Proces
(AHP)
13- | Modeling using Atrtificial Neural Network (ANN)
References:
1 Chang, Kintroduc®idh 1085gogréaphitnformation Systet 9" Edition, McGraw
" | Hill Education.
2. | Davis B. E., 2001, AGIS: A Visual Approaalh Onward Press
3 Longley, P. A., Goodchild M., Maguire D. J. andRhind D. W., 2011, fiGeographic
" | Information Systems and Scieac@iley
CywEyv =+=A06Y wreiw QbdbvysRadw AFOAY WO EINEAWE ¥,
4 # ¢ BAD
" | Ali Mohammadi, A.,2009, "Basics ofGeographical Information Sciences and Syster
University Humanities Book€ompiling Organizatiorfin Persian)
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Fundamentals ofPhotogrammetry ¢ Yam 0 \CH
Course No. Al 3
No. of Units 3 : °3 vy
Course Category | Selective Czw Aw:
Course Type Theoretical ¢ 3 Awt
Prerequisite Fundamentals of Terrestrial C Yav ? 3/4AZ i we
Surveying Ch
Corequisite W
#¢ YIW$ 5 Al
¢ ¥am U v YA (,
Wn %¢ & B ZEC EvGis Apae Al | (
CE Y (
AT Y6 %hofu v ¥ (/
A1 YE @i gpVvAI (0
CoCo £ ¢ArY [
CéevAa ¢3ARY(2
1w A~ ¢ #%af (3
awegAi t %AUE ¢
¢ Yo U Vi?/dﬁmﬂs/ﬁ (,
Course Syllabus: (48 Hours)
1- | Introductionto photogrammetry
2 - | Principle of imaging systentdmeras andtherimagingdevice$
3 - | Imagemeasurements
4 - | Single-imagephotogrammetry
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http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch01
http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch03
http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch04

¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

5 - | Stereophotogrammetry

6 - | Introduction toanalytical photogrammetry

7 - | Introduction toaerialphotogrammetry

8 - | Introduction toUAV photogrammetry

9 - | Introduction tocloserangephotogrammetry

10- | Photogrammetriproducts andplicatiors

References:

1 Wolf, P. R.,Dewitt, B. A. and Wilkinson, B.2014 fiElements of Photogrammetry wi
" | Applications in GI8, 4" Edition, McGrawHill Education

Luhmann T.,Robson S.,Kyle, S. andBoehm J, 2013 fiCloseRange Photogrammetry ar
3D Imaging, 2" Edition, De GruytePublisher

Fernando CarvajdRamirezf.,AgleraVega F.,and MartinezCarricondo P . , UA¥
Photogrammetry and Remote SenéiltpP| publisher

AW

Schenk, T,.2005 fAlntroduction toPhotogrammetry, The Ohio State University
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http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch11
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Thomas+Luhmann&search-alias=books&text=Thomas+Luhmann&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Stuart+Robson&search-alias=books&text=Stuart+Robson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Stephen+Kyle&search-alias=books&text=Stephen+Kyle&sort=relevancerank
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GIS Applications in Water Resources Cé wCAav %a « il
Engineering xji Uzwp
Course No. Al 3
No. of Units 2 - °3 vy
Course Category Selective Czw Awt
Course Type Theoretical ¢3 At
EQW gofd

Prerequisite GIS_Princ_:ipIes in Civil Engineer_ing C A 0_ ¢:3 @}W d o weC

EngineeringHydrology, Hydraulis ¢ AADG U VS

i C6 Yy %O

Corequisite ¢ W

# ¢ YW 5 A 1541

GIS C¢@IA@v x Aaq (,

xj Uzwpu ¢| «

Arc hydro

a ! geddatab8sa al! geédatablsea l v (
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Ch CUu xHut

& Ad@g 1

X ]

¢ Gs( (2
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Course Syllabus: (32 Hours)

1 - | Introduction water resources and GISIS component

2 - | Digital data sources for water resources

3 - | Geodatabasgeodatabase data modatc 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 JohnsonL. E., 2009 fiGeographic Information Systems in Water Resources Enginég
* | CRC Press

> Di xon, B. and UG@I8 anth@&aocomputstidar Wated ReSourcefiScien
"land Engi neer i nAmeficiiGeaplysictmidns ) 0

3 Pat el , DAp,pl2@h4j on of RS and GI S |ILAP
* | LAMBERT Academic Publishing
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GIS Laboratory CewCav %a« jwY
Course No. At 3
No. of Units 1 : °©3 vy
Course Category | Selective Czw Aw
Course Type Practical Co| Awt
- GIS Principles in Civil i W YEOv ¢ : w G
Prerequisite Engineering Qv %0y CENT W
- GIS Principles in Civil i WYEOvV ¢ ;W Q
corequiste Engineering ov%aYCENY ¢
# ¢ Y.wsh 5 A
AadwNv$ CaaCidA fi 1ABainapEA Gar RE@FEEISIAYN A U § (
#YEX NV %t
°© g0 « MikCatalbg
we AT £ owd ACA aoepedd U (

E ¢ v 36k ivAY (/

Ci e(o

CaCi Af jwyY

t

Yov 1 Yz dvevlay B¢ 6l AeoyAsssateviey  Adizdklapcay | ( 2

WHIC)E) W@ v A CUTINGDY bz /4 (3

Course Syllabus: (32 Hours)

1- Introduction to ArcGISintroduction to Arcmapadding layer (raster & vectgrppening
attiibute table (add filed, edi§ )

2 - | ArcCatalog new layer generation

3 - | Georeferencingreprojection projection definition

4 - | Digitizing, edit toolbox
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5 - | Proximity functions

6 - | Searching by attribute

7 - | Overlay functionsoverlay functions in rasteoverlay functions irvector

8 - | 3D analysisTIN, contour, Slope, aspect

References:

1 Hillier, A., 2011 Madnual for Working with ArcGIST¥) University of Pennsylvania,
" | School of Design, SELECTWORKSess

2. | Law, M. ,2022 fiGetting to Know ArcGIS Desktd®.8® 6™ Edition, Esri Press

3. | Price, M. H., 2022fiSwitching to ArcGIS Pro from ArcMap2' Edition, Esri Press
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Principles of Global Positioning . A

X 9 CywA« ¢CbhbeéAL
System
Course No. Al 3
No. of Units 2 - °3 vy
Course Category | Selective Czw Aw
Course Type Theoretical ¢y Aw?

C %v ! 3z .

Prerequisite Fundamentals of Terrestrial Survey & 5 ¢ wC
Corequisite ¢ W

#¢ YwR 5 AW
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Course Syllabus: (32 Hours)

1 - | Introduction to GPS

2 - | GPSdetails

3 - | GPSearrors andviases

4 - | Datums,coordinatesystems, andnap projections

5 - | GPSpositioningmodes
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6 - | Ambiguity-resolutiontechniques

7 - | GPSstandardformats and GP&plications

8 - | Othersatellite navigationsystems

References:

1. | Blokdyk, G., 2022fGlobal Positioning Systeim 39 Edition, 5STARCooks

2 Leick, A., Rapoport,L. and Tatarnikoy D. , GRS0Shtbllite Skrveying4™ Edition,
" | John Wiley and Sons, Inc.

3 HoffmannWellenhof, B., Lichteneggerd., and Collins, J., 1994,iGlobal Positioning
* | System: Theory and Practie8® Edition, SpringerVerlag

Krakiwsky, E. J.1973,iConformal Map Projections in Geod@syepartment ofseodesy
4. | and Geomatics Engineering,etture Note No. 37, University of NewBrunswick,
Fredericton, New Brunswick, Canada

5 Teunissen, P. J. G., Jongre,J.andTiberius,C. C.J. M, 1995,AA New Way toFix Carrier
"|Phase AmbdP§ Warltl\ole6s No, 4 pp. 5861

6 Vanicek, P. anKrakiwsky, E . J . ,Geddés\8 Bhe Cdncepis2™ Edition, Elsevier
" | Science

7 Kaplan, ED., and Hegarty, C. J., 2008)nderstanding GPS: Principles and Application
' | 2"9Revised EditionArtech HouseéPublishers

3 El-Rabbany, A., 200&iIntroduction to GPS: The Global Positioning Systei’ Revised
" | Edition, Artech House Publishers
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Adjustment Calculations and cwa 0AU¢|
Statistical Tests ¢ owd
Course No. A Ypt
No. of Units 3 : 03 vy
Course Category | Selective Czw A Y1
Course Type Theoretical ¢ At
Prerequisite Numerical Analysis ¢! 8q( ¢, wC
Corequisite W

#¢ YW 5 A
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twWzCp| 1
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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.,2008,Pr obabl i ty and ,CebtereNotasaDelit o n
" | University of Technology

2 Leick, A., RapoportL. andTatarnikoy D . , GRS(Batdllite Surveyingd™ Edition,
" | JohnWiley & Sons, Inc.

3. | Vanicek, P., and Krakiwsky, A., 20155&o0desyhe Concepts North-Holland Publishing

4. | Kariya, T., and Kurata, H., 2004G¢neralized Leas$quare, John Wiley& Sons, Inc.

5 Bjorck, A., 1996, Numerical Methods for Least Squares ProblerBeciety for Industrial
" | & Applied Math.

6 Wolf, P. R., and Ghilani, C. D., 1997Adjustment Computations: Statistics and Least
* | Squares irSurveying and GIS 3 Edition, John Wiley& Sons, Inc.

7 Cooper, M. A. R., 1987 Control Surveys in Civil EngineerihgCollins Professional and
" | Technical Books

Mikhail, E. M., 1983, Observations and Least Squdaregdniversity Press of Amer
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Geodetic Surveying and Control 6Co" £ y i
Networks Analysis 6 Yo pi
Course No. AYsl
No. of Units 3 °©3 vy
Course Category | Selective Czw A 51
Course Type Theoretical ¢l At
Prerequisite Adju_st_ment Calculations and @ b T ElA%_VVB‘ i wWC
Statistical Tests C Yoo
Corequisite LW

#¢ YWR 5 A
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Course Syllabus: (48 Hours)

1 - | Least squares adjustmemth minimal andinnerconstraints

2 - | S transformation and applications

3 - | Internalreliability

4 - | Externalreliability

5 - | Zerah order design offeodetic network
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6 - | First order design ajeodetic network

7 - | Second order design géodetic network

8 - | Third order design ofeodetic network

References:

1 Johnson, A.2 0 1 Rlane d@nd Geodetic Surveyi@" Edition, CRC Press, Taylor &
" | Francis Group, Spon Press Book

2 US. Army Corps of Engineers, 2004 &odetic and Control SurveyifhidJniversity Press
" | of the Pacific

3 Grafarend, E. W., and Sanso, F., 19&3ptimization and Design of Geodetic Netwdrks
" | SpringerVerlag

4. | Berber, M., 2006,Robustnesénalysis ofGeodeticNetworks, UNB Technical Report

5. | Kuang, S., 1996,Geodetic Network Analysis and Optimal De$jggams Publications

6 Cooper, M. AR., 1987, Control Surveys in Civil EngineerihgCollins Professional and
" | Technical Books.

7 Leick, A., RapoportL., andTatarnikoy ~D. , GPSCatdlite Surveyingd" Edition,
" | JohnWiley and Sons, Inc.

3 Teuni ssen, PRbablity@dObsenaiod Theafy, L éNotesuDelf
" | University of Technology

9 Sang, F.,ReguzzoniM., andBarzaghi R. , GO d &t i ¢ Spdimgerg h't s
" | International Publishing
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Microgeodesy and Industrial ¢¥%v! %z AEE
Surveying o
a
Course No. ~
A 1
No. of Units 2 - °©3 vy
Course Category | Selective Czw Awt
Course Type Theoretical ¢l At
e N - 1
- Geodetic Surveying and Control y 1 CE o
Prerequisite Networks Analysis 0 %o pi ¢ cwe
Corequisite e W

#¢ YWwR 5 AW

Cobpl AyAREeR | (,

¢ o1 ACAIF{YE {
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Course Syllabus: (32 Hours)

1 - | The importance aiicrogeodesy anéhdustrialsurveying

2 - | Creation of microgeodesy networks

3 - | How to make observations, quality control criteria in microgeodesy networks

A.- Special issues in industriglrveying and microgeodesy, including precise alignment an

installation of equipment
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Absolute displacement in microgeodesy networks, inoyidhhe detection of stable points
microgeodesy networks.

Relative displacement and the concept of strain in microgeodesy networks

Integration of different types of observations in microgeodesy networks

Adjusting and testingevices, using GPS to determine deformation

References:

US. Army Corps of Engineers, 2004 &odetic and Control SurveyifhydJniversity Press of
the Pacific

SansoF.,andSideris M. G .Geodé@i@®duiidaryVéalue Problem: TheEquivalence
Between Molodensky's and Helme&dution®, Spri nger Natur e

Kuang, S., 1996,Geodetic Network Analysis and Optimal De&jgdams Publications

Johnson, Plane and Gdébdetc,Sunieyim@" Edition, CRC Press, Taylor &
Francis Group, Spon Press Book

Grafarend, E. W., and Sanso, F., 19&3ptimization and Design of Geodetic Netwdrks
SpringefVerlag

R .

Cooper, M. A. R., 1987 Control Surveys in Civil EngineerihgCollins Professional and
Technical Books
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Advanced Route Surveying Ao & %E C~ A

Course No. A Y1
No. of Units 2(1+1) H# & °0 3 vy

Course Category Selective Czw A Yt

Course Type Theoreticaland practical Cou A 151
Prerequisite Highway Engineering C¢éwW wCDh
Corequisite W
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Course Syllabus: (48 Hours)
A- Theoretical: (16 Hours)

1 - | Introduction to fundamentals of highway engineering

2 - | Introduction to highway engineering standards (AASHST©@ and ar d, €)

3 - | Design an alignment using topography map

4 - | Calculatingand plotting longitudinal profile of the alignment

5 - | Calculatng and plotting cross sections of the alignment

6 - | Determining the project line and calculations of tb&ume of earthworks
Calculationsof the horizontal curves (simple circular ear compound curvelothoid,

7- |s er p e n tindifferent way)s such as offset, polar, from previous points and from 1
conventional points

8- | Calculationsof the vertical curves

9- | Land leveling, land forming and land grading

B- Practical: (32 Hours)

1. | Setting out an alignment on the ground surface

2. | Measuring the longitudinal profile of the alignment by leveling

3. | Measuring the cross sections of the alignment
Setting out different types of horizontal curves (simple circular ceompound curve,

4. |clothoid s er p e imtiffererd waysésiich as offset, polar, from previous points ai
from nonconventional points

5. | Setting out vertical curves

6. | Practidng land leveling

References:

Schofield,W. andBreach M., 2 0 0 Engine®ring Surveyinyg, " Edition, Taylor &

1 Francis

2. |Roger s, M. and HEmwvay Egdineering B9 Eg@itior2, WitkyeBlackivell
Findley, D. J., Cunningham, C. M., Brown, T. H., Cahill, L. M., Yang, G., and Huntsin

3. | L. F.,2 0 2 Righwdy EngineeringPlanning, Design andOperation® , " Edition,
ButterworthtHeinemann

4. | Hickerson, H. F.1 9 6 7qute lfio&ation and Design, M c-idlF Coliege

E- Y%» | Hy wwiawyde %45 R#EBU 4 1€ Yo 1

5. | Soleimani, A. R.2011, "Routh Surveying and Arches in Road Construtfiéaarakhsh

PublicationgIn Persian)
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Engineering Ethics CA°pA
Course No. Al 3
No. of Units 2 - 03 Yy

Course Category | Elective ¢ Yow| At

Course Type Theoretical ¢ At
Prerequisite 6" Semester and Onward °pbz Az ¢ wC
Corequisite ¢ W

# ¢ Y.w$h 5 At

CA° p AU € &BEETH3A Ul (,
CEeEx A | <

Gwp Cu| (

CA°pAU CEgl (/
CA°pAU Y (q
Aez y Caywin Y%wi | #Uadwpi RQBIRAL| X
CA°pAU GCE-vCl (2

¢ Ee ¢ OCT (3
CA°bAU AEY 4

¢ 1 BAU (,

Course Syllabus: (32 Hours)

1- | Ethical principles, professionalism and responsibility in engineering

2- | Moral frameworks

3- | Trust andeliability

4- | Social and valudimensions of engineering

5- | Risk andliability in engineering

6- Rights and responsibilities of engineers in the workplace and organization (confident

and conflict of interest), teamwork and rights
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/- | Solving tehniques of engineerinthial prodems
8- | Engineers and the environment
O- | Codes of engineering ethics
10 | Case stuiis
References:
1. |[Taebi , Ethicsatl&®ibeering, An Introducti@rCambridge University Press
Gv:iAEe VMwEayvCALBAR. pIWCAL
2. | Bahadrinejad, M., 205, "Ethics of Engineering and Engineering Ethjc8™ Edition,
Yazdan Publishing Hougén Persian)
AU%a | Y%WEEA VAN OB, Iv 4¢ wa « Ko
3. | Saket, M. (Translator), 208, "Engineering Ethics Fleddermam, C. B., Hermes
PublicationgIn Persian)
4. | Fledderman, C. B., 201, Enfjineering Ethiod 4" Edition, Pearson
5 Harris, C. E., Pritchard, M. S., Rabins, M. J., James R., and Englehar@0R,
" | AEngineering Ethics: Concepts and Cased’ Edition, Cengage Learning
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Systems Engineering wa o £CA
Course No. Al 3
No. of Units 2 - 03 vy
Course Category | Elective ¢ Yaw| Avt

Course Type Theoretical ¢ 3 At

Prerequisite Engineering Statistics and Probabl C A° p AU v E
Corequisite W

#¢ YWwR 5 A

y oo /ECA &4¢%bPH vIOWILEE 2 SHA B diwe
y-wwiida | 0 ¢wévAu V oo £CAT A g MECAR

O{ £%u CA°opAu Coil v 0c3¢asibiyE CRBWmE
61C §wCHBWEDA CleBv A U 1 ¢ ARC{E ®®ap
xw' 6 ApN@RZVEMGEAWACa y CO- $APLAEQ

¢ ¢ M¥ Adlwad 6 LAUE Ca®uBh(
CWR U CV %z -Siifdlex C @By °© Apvolaydm ¢ Oy wAll ,

MATLAB Yo Aug v Y%t A |

Ov3aY @AACAABECWEO ACHAY (

6weé Ag ¥ EREaW e B3 \C avAL0p Ma Yot w A1 G i
CAopABCE#l £ CBALWCPO (0¢y UCCPEY|(/
g oA

vy AU @ycHe Cywdy v %CE@bv G Of vidtyia

(PERT) %2y % (0
1 CayA oot YEA)iotn yCAMEEARP YeAGERAG /A 2CA (

Ov %ayY CACADAH 2% AE w AINEABA Yotk &

AowuoAC{ €, @WAZ @QP%WI ¢ CRUAC P YE Wi
0V %o Ay~  CoveAp T @ AON °N6 wAT LARI%wW i ATY (2
MATLAB  YaV3(MEPVYAA €

Car 0¢y CiA%Q GR 2A &ERB@ C P € WA Adysoy

. e . : A 3
AHP a Y2w C BuCoiid° AbrRSIS.@Azw C b o T [alE ¢ (
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Gv3uyYy CA°p AU AMZAL ¢

Course Syllabus: (32 Hours)

Review of civil engineering systematical fundamentals and hagidk engineer duties
system definition and systeemgineeringsteps in making an appropriate decision base
the basics of an system engineering and its benefits, steps and components of a
making mathematical modedteps in a civil engineemgnproject and its main engineerin
related stages regarding the enginewdel definition and mathematical simulation mo
and its different stepdefinitions and fundamentals of different types of optimiza
models (linear vs. nehinear) types of @timization models regarding the uncertaint
(deterministic vs. nowleterministic), introduction of fuzzy set theory

Linear optimizationfundamentals of linear optimization methpsisnplex method
tutorial of coding the lineaoptimization models in MATLAB software

Application of linear programming in optimization of civil engineering systems

Fundamentals of information and entropy theories and their applications in civil engin
Theoretical definitions and basics of information transinformation entr8py a n n
entropy and applications of information theory in determining the weights of dec
making criteria

Civil engineering scheduling program&antt chart and CriticaPath Method (CPM)
ProgramEvaluation andReview Techniqug PERT)

Optimization methodsGenetic Algorithm (GA) optimization modeltutorial of coding
genetic algorithm in MATLAB softwarespecific applications of optimization models
civil engineering

Overview of simulation modelgisk analysis, uncertainty and MorBarlo method fol
stochastic simulatignArtificial Neural Network (ANN) and its applicationgutorial of
coding MLP artificial neural network models in MATLAB software

Multi-objective multicriteria optimization modeismulti-objective optimization models
categories and simple weighting apprqab®PSIS multicriteria decisiormakingmodel
AHP multi-criteria decisiormakingmodel

Fundamentals arapplications of game theory in civil engineering

References:

ReVelle, C. and McGarityA. E., 1997, iiDesign and Operation of Civil and Environmen
Engineering SysterasJohn Wiley & Sons, Inc

Meredith, D, Wong, K, Woodhead, RandWortman, R, 1985 fiDesign and Planning @
Engineering SystemsPrenticeHall, Englewood Cliffs, New Jersey

%C{i %uCuv CobpplECAWCEFWHIZ Y E @ %iaxA
Karamoz M., Ahmadi, A. and Fallahi, M.2006 "System Engineeriig Amirkabir
University of Technology fess (In Persian)

v %u~ ° CAIE) \a WdIEFT ¥ 84 WAL G Jid0NaGR: 10 Ga) 4
Afshar, M. H. and Ghafouri, H. R(Translators) 2002 "Civil Engineering Systerfis
Templeman, A.Shahid Chamran Universityéss (In Persian)

Owi oA 36Ewd 1 %A yCifizw C 8l Y 3BV WA
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Mehregan, M. R.2002 "Operation ResearchLinear Programming and its Applicatiohs
Salekan Publisker (In Persian)

Cawo Eyhwv sy CAPrBU ol dwW di#ECUA
Bankey, M. T., 1990, "Analysis and Design of Civil Engineering Systenfscademic
Publishing Centefin Persian)

v o) Al D SIWEINRCEHO W B B0 Yh , A13H0E CEX %b G $:8+) VI A
0v A& ) BF

Modares, M. and Aasef Vaziri, A. (Translators)2006 "Operation Research: Mathematic|
Programming, Vol. Il, Hillier, F. S. and Libermanl.,Javan Publicationdn Persian)

awoEY®a by owWEapw wd oo ACAl X HCO WED %
uC{i ¥
Karamouz M. and Karachian, R., 281 "Planning and Quality Management of Wa;

Resources Systetng™ Edition, Amirkabir University of Technology fess (In Persian)
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Architectural Design ¢ Yaw i b
Course No. At 3
No. of Units 2 (1+1) &% °0 3 vyy
Course Category | Elective ¢ Yaw| A !
Course Type Theoretical Practical CouY Aw
Prerequisite Foundations anBasics of . y ¢ 1/2,W a Lo
Architecture and Urban Planning ¢ ¢ W

Corequisite W

# ¢ YWR 5 AL
# ¢ YW B §(38

Cywua o awd ¥ewg | (,

GvnayY GCA°cpinGzyd <

wOa a°p|

CaUy Cz y Uy 1 Oa¢gvAE Vv | (/

#HBNWa& Vv x| | 8Coé&wst CARGWP( (

¢wubu Y| I

))) YV awpygwi %A %P G olbahl oEowmba G{Yew achd (2

¢ owu PO WA wWAYj] ¢v at w| (3

#¢Y®A5C o

At AYOAAEWAB U Ewé YymAyAmE Viver 5 wp z
Cy YAWezOAAE w3l 0 A MBEzo yvivw CHw WOAIE |
+¢d jwCt A« § 0AEY-A UA-QIO 10 Eo~w &l AW Eewh

) ° p@wi

Course Syllabus: (48 Hours)
A - Theoretical: (16 Hours)

1-

Introducingconstruction plans and projects
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2- | Coordinationbetween architects and civil engineers

3- | Space defining elements
Introduction tosome concepts such as shape and matter, size and balance, order anc

4- |
disorder

5- Introducingparameters affectingrchitecturabesign(structuretechnology, climate, water
and sewage, etc.)

6- | Definition of functions in architecture

7. Investigatingthe relationships and architectural spaces of buildings such assheei®ols,
industrial buildings, clinics, etc.

8- | Familiaiity with architectural standards and their use in architectural design

B - Practical: (32Hours)

1-

Familiarity with architectural design process of a buildisgidentswork ona particular
architectural projectassignedy the instructorand become familiar with the architectu
designprocesduring the frequent evaluations, corrections, and criticism byn#teictor
During this project, the students prepare all the architectural plans, elevations, sectic
plan, and required details.

References:

Ul 0 | W wREsngd Gy @B O | 3 p Y %3 B4 yAAardy
EwA3
Haeri Mazandarani, M. R.2009 "House, Culture, Nature: Architectural Review

Historical and Contemporary Houses?ublications of the Ministry of Housing and Urb
Developmen{in Persian)

LIIPYEE Az A « ACAWDZ8 VA G400\~ @FEdv &L 1 )¢ A ) 11A)Y3d é
EWANAE § W iyABRYN (E
Yazdanfar, S. A., Naserdoost, Z. and ZarrabiHdkseini, M., 206, "An Introduction to

Maragheh Housing Pattern Based on the Life Style Over Time (from the Zandiyeh
Till Now)", Ministry of Roads and Urban Development Publicatignd?ersian)

y ¢ %ALE ¢BUoPABA4 Bawil b (E ad A~u 3 # W) m{60C dany
Ca vi WAy« 1%P A a HBAERP T & @A % WGl A

Danesh, J.Kalantary Khalil Abad, H., 20D, "Introduction ofBasics andPrinciples of

Architecture andlrbanPlanning” Research Institute of Urban and Rural Management (

Organization of Municipalities and Rural DevelopmertBlture and ArResearch Institut
of AcademicJihad(In Persian)

0 v %éxvw oLk %Y  Giwdw 0tH LB B v R GE OGO 1
Khanmohammadi, M. AD, 2@] "Fundamentals of Architectural Desigriran Textbook
Printing and Publishing Compalifiyn Persian)

| ) 8pCH #¥p @y | y wOA3 /|-#45@0 YRSy n ) € LA a
X j(VMEWA a
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Mahmoudi Deh Deh BigloK., and Basiri Mojdehi, R.Translators), 209, "Architecture
(Form, Space and Ordér) Ching, F. d. K., AyandeSazan-ShahrabPublications(In
Persian)

Ov %AE | Uabky wHBME 15 vl BSdRyisp
Sodagar, H., 200, "Principles of Architecture and Urban PlannihgDanesh and Fa
PublicationgIn Persian)

OV %AE | IvikivEwWW XA EA ¥, | ¢ 480D |
Qasmzadeh, H., 203, "Fundamentals of Architecture and Urban Planriifgoorpar@zan
Publishing Housé€In Persian)

Ov %AE awd ky vHAIE will th\il BBy v %4 Bl v SHho & Hulhd 8 0
Ayvazian, S., 2013, Elementsof Architecture (fromForm to Place)", von Meiss, P.
University of TehranPress(In Persian)
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Principles of Construction 6. wA e
Management
Course No. A Y8 Yo\
No. of Units 2 - A
Course Category | Elective ¢ Low| ABY S
Course Type Theoretical ¢3 AwnUA

. . : a A Y Ya~ 1 o

- Project Quantity and Cost Estimatg a .

Prerequisite Engineering Economy CA° p 4 ¢ E
Corequisite W

#¢Y.wHABHT &

#CT Cywi o yojl O waCaE QW M 60| (

a¢cwA ¢%veo Aoy éwa Qg
WAY|] C%voAdY § C&%el (
Ce Wy Akfwg« v vt (/

Cy v &l W %€ WEERYCHL 2t &K (

CwuCh sCul £ | A

Czwé ApcAa Q@owdyPZwp & (2

Cyv3uy i %Az ¢ (3

Course Syllabus:(32 Hours)

Introduction to construction materials and their properties (physical, chemical, and

- mechanical)
2 - | Steel and concrete structures construction principles and methods of maintenance
3 - | Selecting and utilization of construction machines and thamagement and maintenanc
Project management principles and contract basics from legal, financial and executiq
4 -
aspects
5 - | Introduction toprojectplanningandits application in civil projects
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6 - | System analysis and decistaraking process pitiples in civil engineering

General introduction to project financial resource management and accounting in pre
cost tracing and estimation

8 - | Pillars of mega civil projects executive management

References:

Sears S. K,,Sears G. A,,Clough R. H.,Rounds J. L., andSegnerJr., R. O., 2015

1. fiConstruction Project Managemér™" Edition, John Wiley and Sons, Inc.

Griffith, A. andWatson P.,201 7 Congiruction Management: Principles and Practic
2. Palgrare Macmillan Limited

237|261Page

w A


https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AS.+Keoki+Sears
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AGlenn+A.+Sears
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ARichard+H.+Clough
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AJerald+L.+Rounds
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ARobert+O.+Segner
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Alan+Griffith&text=Alan+Griffith&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Paul+Watson&text=Paul+Watson&sort=relevancerank&search-alias=books
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Mechanical and Electrical

Utilities

Course No. Al 3
No. of Units 2 - 03 vy
Course Category | Elective ¢ Yaw A Y1
Course Type Theoretical ¢ 3 A Y1
Prerequisite Building Drawing, Fluid lawde - wh G

d Mechanics i dwCA ¢

Corequisite W

#¢ YwWwR 5 A

Gwaoe - wA %t xERNwi (,

Owae- wA %t  UAQGEdw Al Ajf |

~

Gwao- wA %t CywEy E{| (

Gwawo - wA %t ((/

¢ wa wi v ¥y % v %A AxCUYy (0

w

Q) O C
—_) <

0

t

Course Syllabus: (32 Hours)

1 - | Introduction to water supply arsgtwage facilitiegn buildings

2 - | Introduction to heating, cooling and ventilation systems in buildings

3 - | Introduction togasburning and firefighting systems in buildings

4 - | Introduction to electrical systems in buildings

5. Relatiors between engineers: mechanical, electrical and civil engiaeetber role and

duties in the building construction
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6 -

Carrying out aesign project ofthe mechanical and electrical systems of a building.

References:

ayA~ OwWeH &% &BWEBYLCHEY wAd
Maleki Cherlovani, M., 20T, "Mechanical and ElectricaEquipmens”, Royan Pajof
PublicationgIn Persian)

Janis,R. R. andTao, W. K., 2018,fiMechanical and Electrical Systems in Buildiags"
Edition, Pearson

%o &l | ¢ WA IAEOY waulbl AWy A BA A Wil A{ avBN
Gwu o %w@S o v %
Iranian National Building Code (INBC) Vol. 3, 2013, "Fire Protection of Buildings

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

¢ dwA ¥y Eawls G wav Y End ¢ € ezl 3§ W 8D AA@AME v - {WoA
awa o vuwBSow
Iranian National Building Code (INBC) Vol. 13, 2013, "Design andConstructionof

Electrical Installations oBuildings', Ministry of Roals and Urban Development, Office
National Regulationand Building Control (In Persian)

CSou | ¢ewdainBERUIVC Bawde idw EG A mBwiAwa 4 - W Al
awua é Y%w
IranianNationalBuilding Code(INBC), Vol. 14,2012, "Mechanical Utilities', Ministry of

Roads and Urban Development, Office of National RegulatmasBuilding Control (In
Persian)

i V¥%¥eu AUV BE®&iz 106vdhw AN B B AR Wik W
0wu aé Wk
Iranian National Building Code (INBC) Vol. 15, 2013, "Elevators and Escalatots

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

CSou | v¥%¥eu %AKDR BN A, i nwmolasamPEinwE & v v A

awu o Yw
IranianNationalBuilding Code (INBC)Vol. 16,2012, "Sanitary Instalation Ministry of
Roads and Urban Development, OfficeNdtional Regulationand Building Control (In

Persian)
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Engineering Economics CA°pbA
Course No. Al 3
No. of Units 2 - 03 vy
Course Category Elective ¢ Yaw A Y1
Course Type Theoretical ¢ 3 A Y1
Prerequisite 7" Semester and Onward °pz Vy i wC
Corequisite W

#¢ YWR 5 AL

CAEw~ g

(

CAepAu rend rié

Cowl

{
(

H¥%Yy CVy % | Ay wCa@whdbie wiakp Vodi Cy ¢
#W@Y ¥ wEwA y CER¢swz a¥wz Wbl

(1

e EA

(0

i wWCOwU ¥/E v

L

CheAoe w!

(2

¢ COAQM

(3

Cy% y CECW&a®>pyWAES$E OvpEZ 0OV
GaR 6 &A=&

CAepAl twla

¢ cAVRC Az | ¢t wi oAgpvC ADzt $w DA o1t A AQI G-
# Borjfo)io)

Cy v ¥aiWO oetsp ¢ &ICw1

Course Syllabus: (32 Hours)

1 - | Introduction and fundamentals

2 - | Process of decision making in engineering economic
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3 - | Financial factors
A.- Engineering economic techniques and their applications (present value method, ann
uniform method, rate of return, benefit to cost method, and etc.)
5- | Depreciation
6 - | Economic analysis after tax deduction
7 - | Replacement analysis
8 - | Sensitivity analysis
9. Economic analysis in uncertain conditions (probability analysis and more complex
methods such as Conditional Value at Risk (CVaR))
10 | Inflation and itsapplications in engineering economic
11- Applications of mathematical programming in engineering economic (linear optimiza|
portfolio optimization and etc.)
12- | Economic feasibility and price analysis in cipilojects
References:
1. | Panneerselvam,.R012 fiEngineering Economiés PHI Learning Private Limited
2 Fraser, N.M. and Jewkes, EM., 2012 fiEngineering Economics: Financidbecision
" | Making forEngineering, Pearson Canada
3 Whitman, D.and Terry, R. E., 2012 fiFundamentals of Engineering Economics ¢
" | Decision Analysig Morgan & Claypool Publishers
4 Park, C.S, 2013, fiFundamentals of Engineering Econondic8 Edition, Peanon
" | Education Limited
5 &V YECVEOVERNAY 2 1p Ay, .F 3BT U @iyt
" | Soltani, G. R.2001, "Engineering EconomitsShiraz UniversityPress (In Persian)
uC{i %uCuv CaHPle pah,d.E3u)eic v
6. | Eskongjad, M. M., 201Q "Engineering Economits Amirkabir University of Technology
Press (In Persian)
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Fundamentals of Electrical

) . ¢ %z CAJ
Engineering
Course No. Al 3
No. of Units 2 - 03 vy
Course Category | Elective ¢ aw| At
Course Type Theoretical ¢3 Aw?

- Differential Equations, Physig i1¢ACa 149 :

Prerequisite 1- Engineering & A q ¢ WwC
Corequisite W

#¢ YwR 5 AW

& Gaévi DA~ | (

Gaw WG A {

CAYOD  E¥ B | |

CEwCoUY]| (/

A wel| (0

RC RLCwa (i

Xy wpoeu (2

v & CWRERY (3

cTwa ABC| 4

Course Syllabus: (32 Hours)

1 - | Basiccomponents and electric circuits

2 - | Voltage ancturrent laws

3 - | Basicnodal and mesh analysis

4 - | Operationabmplifier

5 - | Capacitors andhductors
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6 - | Basic RLand RCcircuits

7 - | ACcircuit power analysis

8 - | Polyphaseircuits

9 - | Semiconductodiodesanalysis

References:

Hayt, W., Kemmerly,J.and DurbinS.,2006,iEngineering Circuit Analys@
McGraw Hill Book Ca

BoylestadR., andNashelskyl., 2015, fElectronic Devices and Circuit Thearyl1"
Edition, Pearson

Sen P. C.,2013,fPrinciples of ElectricMachines and Power Electronig3™ Edition,
JohnWiley and Sons, Inc.
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Iranian National Building Codes 0 Visadive - wA

Course No. A Y28 Yo\
No. of Units 2 - 03 yy
Course Category | Elective ¢ Yow| ABY ;
Course Type Theoretical ¢3 A%nDA
Prerequisite 7" Semester and Onward °pbz Vy ¢y B
Corequisite ¢ W

#¢Y.wHABHT &

Ov#év awue-wA CSo6U(,

v %é v QSwioe -jwhseyé a | 7] {

Gv3ev Owuo- wAl (

Ov¥#%év awua- wA CIS((/

Ov¥#év awua-wA Csdgu|(0

Ov#év awuo-wA CSo6u w1 1

Gv3uev OGwuo-.- wA CSou | &wd (2

N

Ov¥%uév awuae.- wA CSoul(3

Course Syllabus:(32 Hours)

1 - | Introduction andlefinitions; IraniarNational Building CodelNBC) No. 2
2- | INBCNO00O .3, 4, and 5

3- |INBCNo.6

4 - | INBCNo00.%7 and 11

5- | INBCNo00 .98, 9, and10

6- | INBC N0b6 .43, 14, and15

7- | INBC No06 .46,17, 18 and 19
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8- | INBC Nob6 .d2and22
References:
Gwula . wBS dwsoipaba®me 0 ¢ ARAY BT { AV ¥2 0 v %E
1. | Iranian NationalBuilding Code (INBC) 22 Volumes Ministry of Roads and Urban
Development, Office of National Regulatioaisd Building Control (In Persian)
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Pro!ect Quantity and Cost Estimation|  _ Ve 1%y
Project
Course No. A 128 Yo\
No. of Units 1 , °Civy
Course Category | Elective ¢ Yow| ABY 3
Course Type Practical Co| AROUA
Prerequisite Project Quantity and Cost Estimat a A V29183 ¢ E
Corequisite Project Quantity and Cost Estimat aA y ¥a~ ¢ W
# ¢ YW %81 4
B§ i 1 ¢ %' wé ¢érveyv | %Al z Gwe

altwaenAv aA’y CwizYBauiie APV AuzC WY & ¥
o pEwhy ©C@RE°e REARY B~ wpiEgwik A58

Course Syllabus (32 Hours)

Basedon the topics taught infBject Quantity and Cost Estimateurse, studentindividually
or in a groupwill determine the quantities of materials and workmanehipompletinga
specific project and estimatthe cost of finishingan actual civil engineerin project It is
expected that during this process, the studentsgetifamiliar with the practical use of th
Price Indexes of differenfields and will be able to determine the costompletinga project.

References :
| Xxj OwawiyVvy DEOYWEHCYE Ay A CopaA v E 2 ARAN
Xj | WECAmME ¢Ev°oAdyYy y ¢E%v:¥{axuAz | xEI

A«t Az Oayw o omihyCaaz wA v Ct wé %t ¢ wi
1. | Unit Price Index ofFields: Buildings, Electrical InstallationsMechanicalnstallations,
Roads,Railways andAirport Runways,Water TransmissiorLines, Water Distributior
Network, Dam Construction, Collecticand Transferof Sewage, Wateand Sewage
Equipment, Operatiorand Maintenancesf Drinking Water Facilities, Transfeand
Distribution of Rural Waterand Marineand Coastal Works, 140Plan and Budget
Organization.

Ov %ev ¢ bP-i| WO EaPo<Y0l favnodyimpwz: A CO . jAV 3f 01
Haghayeghi, N., 2015, "Quantity and Estimation and Price Analysid/ol. 1, New
Revised 22" Edition, IranUniversity of Science and TechnoloByess (In Persian)
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Research Project 1 11 adh
Course No. A Y8 Yo
No. of Units 1 : 03wy
Course Category | Elective ¢ Yaw| ABY

Course Type Practical Co A %D A
Prerequisite Last Semester Ya- v E
Corequisite W

#¢VY.ws BT &

CvwzmuyY CACAwWMDE BpIC 0% PshnuezC ey Aw plAIN
) °Aw - yive #0vEAA % $awnyt 0AO % veE ! I,
ad AeBv OAAE T A¥BE wEEAAZYT 8810 yC Y% P A iy 6N
)L 1CHR #QQ B ¢ vIAAMEY A)

Course Syllabus(32 Hours).

In this coursea research project with Bmited scope and in proportion to the level
undergraduate studiesthe field of Civil Engineerings specified forthe studento carry out his
(her) research under the supervision of a faculty member during the spargenaximum of
one year)Thestudent should present theojectin a written report and an oral presentatibhe
final grade of the course is determined by the project instructor and a reviewer (choser
department council)

References:

) €4 %hS. EU & Ceé e ByARAG GA
All the references will be decided about and realized depending on the project specific top
doing the project.

YO Ewz CuUu Y- v 0zwdUE, z
*: This course can only be taken with dqgproval of department council.
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Research Project 2  E11 ad
Course No. A Y8 Yo\
No. of Units 2 - °© 3 vyy§
Course Category | Elective ¢ Yaw| ABY

Course Type Practical Co AvOA
Prerequisite Last Semester Ya- ey B
Corequisite e W

# ¢ YW B8 1 &

¢v¥uz GvrnayY CA°opAu ApCue, %t CAwWpE
Yo&ar +wayv #OWA 1¢& % ivess CAw:
aAy %~ twoAv OAAEf Awnr CEwAy axuy

) 1 1CuR UCCPE #ay %in ¢

Course Syllabus(64 Hours).

In this course a research project with a limited scope and in propodidhet level of
undergraduate studies in the field of Civil Engineeringpiscified forthe studento carry out his
(her) research under the supervision of a faculty member during the course span (max
one year)Thestudent should present theojectin a written report and an oral presentatidhe
final grade of the course is determined by pheject instructor and a reviewer (chosen by
department council)

References:

yEuwhS, Eu ecée” £ UANAU /
All the references will be decided about and realized depending on the project specific top
doing the project.

YO Ewz CU0 Y- v 0zwdUE, Z
*: This course can only be taken with the approval of department council.
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Research Project 3 11 ad
Course No. A Y8 Yo
No. of Units 3 : 03y
Course Category | Elective ¢ Yow ABY

Course Type Practical Co| AROUA
Prerequisite Last Semester Ya- | v E
Corequisite W

# ¢ YR B8 1 &

¢v ¥z O0APQOY, CA® pQAwWp E¥wi a%y!l! wz
Yo &atr +w-ayv #O0WA 1¢& % ivess$ CAuwt
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Course Syllabus(96 Hours).

In this course a research project with a limited scope and in proportion to the lg
undergraduate studies in the field of Civil Engineeringpiscified forthe studento carry out his
(her) research under the swgsion of a faculty member during the course span (maximu
one year)Thestudent should present theojectin a written report and an oral presentatibhe
final grade of the course is determined by the project instructor and a reviewer (choser
department council)

References:

) Eu s, Eu ecée” £ UANAU A/
All the references will be decided about and realized depending on the project specific top
doing the project.
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*: This course can only be taken with the approval of department council.
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Course No. Al 3
No. of Units 1 , 03 vy
Course Category | Skill-Based CEfy Aw:
Course Type Practical Co A Y1
C %ov 13 .
Prerequisite Fundamentals of Terrestrial Surve) & b ¢ wC
Corequisite Fundar_nentals of Terrestrial C %v 1A k oW
Surveying Cph
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Course Syllabus: (32 Hours)

Error analysis in observations and its reduction, methods for increasing measure

1- accuracy

2 - | Linear measurements using repetition method

3 - | Alignment between two pointnd erectingerpendicular to a line
4 - | Surveying using chaining
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5- | Leveling
6- | Angle measurements
7 - | Distance and height measurements using stadiametry
8- | Coordinate estimation
9- | Detail surveying
10- | Introduction to total stations
11- | Introduction to surveying equipments maintenance and system diagnostics
12 - | Introduction to one of the surveying softwares
References:
GOwAel v CobplAamwd i yeiv3imgzswh
1. Deyarat Khah, M.,201Q "Engineering Surveyifig Isfahan University of Technolog
Press (In Persian)
2 Brinker, R. C.gnd Minniqk R., 1995, SurveyingHandbook, Springer
) Science+Business Media Dordrec®®1 pp.
KavanaghB., 2013, Surveying with Construction Application®rentice Hall
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Water and Wastewater Engineering = o g

. X ENwa Yy X
Project
Course No. A 58 Yo
No. of Units 1 , A
Course Category | Skill-Based CEY ABY:?
Course Type Practical Co| AwnDA
Prerequisite Water and/NVastewater Engineering x ENwa y L@y B
Corequisite Water and Wastewater Engineerink  x E Nw & W
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Course Syllabus:(32 Hours)

In this project, students present the complete plan of the water distribution network,
collection, and surface water of a city or town, the program of which will be specified
instructor During the project, the students should become more familiar with the co

- they have seen in the related courdégossible, the selected locations for the pro
implementation shoultereal. Upto-date software for urban water supply networkige
and sewage collection network should be used in the project.

References:
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1. | Taebi, A., andChamani, M.R., 2M05, "Urban WaterDistribution Networks 2" Edition,
Isfahan University of Technology Publishing Cer{tarPersian)

OV BABLAE awo EyhF 54 EvhGwi kA Yoy )

2. | Monzavi, M. T., 1985, "Urban Water Supply 4" Edition, TehranUniversity PresIn
Persian)

3 Xj] YAE W %AE CHuwdeizy ©

" | Ashofte, J., 207, "Urban Water Supply Pldn2" Edition, Shahral§in Persian)
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Technical and Executive Systdbifice and Office of Engineering and Technical Standa

of Water and Vestevater, 2013, Regulations for the Design of Urban and Rural We

Transmission and Distribution SystémBublication No. 118, First Revision, Rn and
Budget Organizatiofin Persian)
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Technical andExecutive System Office and the Office of Standards andwWater and
WastavaterProjects 2016, "Basics and Network Design Criteria of Sewerage and Su

Runoff, Revision of Publications 118 and 163,Rule Number 118,Plan and Budge
Organization (In Persian)

Larock, B. E., Jeppson, R. \@hd Watters, G. Z200Q fiHydraulics of Pipelines Systets
CRC Press, London. 537 pp

Viessmanir, W. and HammarM.J.,1 9 9 Water 8upply and Pollution Cont®ISixth
Edition, AddisonWesley

Qasim S.R.1999,iWastewater Treatmemants, Planning, Design, and Operat@n
Technomic Publishing Co

©|lo | N

Fair G.M., Geyer J.C., and Okun D.A966,iWater and Wastewater Engineergpgohn
Willy and Sons Inc

Macken zi e L. DWater and Waatéwater,Engineering: Design Principled
Practiced, 2" Edition. WEF Press.
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Reinforced Concrete Structures N .
: Autepz Cwa

Project
Course No. A Y28 Yo W
No. of Units 1 : 03wy
Course Category | Skill-Based Cfy A ?Yy
Course Type Practical Co| AnOA

- Design of RinforcedConcrete umz Cw . Gon B
Prerequisite Structures 2 X Qv E
Corequisite W
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Course Syllabus:(32 Hours)

1 - | Selection ofarchitectural plan

2. Selecing appropriate gravitational and lateral load resiting systems considering
behavioral and economic issues

3 - | Loading

4 - |Preliminary design based on approximate analysis
Analysis and design using commercial softwares and comparing results with class

- | methods

6 - | Design of structure, connections, foundation

7 - |Preparing shop drawings

255|261 P age

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

References:

1.

ASCE Standards, ASCE/SEIZ72 2 idn2um Désign Loads and Associat
Criteria for Buildings and Other Structur@sAmerican Society of CiviEngineers

2. |1 BC, Mterdatignal Building Code International Code Councilnt.
3 ACI Cpmmi t t eRuildBid Gde R2qbiter@ents fltructural Concreté A
" | 31819, American Concrete Institute, Farmington Hills
MNL-1 7 ( 2 1) ,ACIReéroiced Cancrete Design Handbook, A Companion to
4. 3181%9, American Concrete Institute
Wan g, C. K., Sal mon, C . ReéinfgrcedaContret® Derign
5. | zth Edition, John Wiley & Sons, Inc.
McCormac, J. C.., and BrowR,. H. , Deslgh af Reinfofted Concréte "E@ition,
6. McGraw-Hill Book Company
Hassoun M. N.,and AMa n as e e r Stuctural Zén@ € heoily and Desigh , "
7. Edition, John Wiley & Sons Inc.
3 Wi ght J. R&nforced2dbhcteeMectanics and Design, " Edition, Prentice
| Hall
yooav g ph AB§s wae 2z - vl ¢ Lélve Ny £ 0 |
Gwao.- wA O6%opbdy |
9. | Iranian National Building Code(INBC), Vol. 9, 2020, "Design andConstructionof
Reinforced Concrete Structutes™ Edition, Ministry of Roads and Urban Developme
Office of National Regulationand Building Control (In Persian)
| ¢ ¢ WASLAE | ¢ vabh ey ERwihG Bz AB &kl ICwgdswl (v
Gwuaa . wA 0 Yo pub
10. | iranian National Building Code (INBC) Vol. 6, 2019, "Structural Loads, 5" Edition,
Ministry of Roads and Urban Development, Office of NatidRedjulationsand Building
Control (In Persian)
AGAGGgwehe v A &3 it wd Ay Gz Chy vabha A
¢ e WAXLAE Vv UioA&D ~| BEEHe HiEay
11

Permanent Committee for Revision @bde forBuildings Design against Earthquak
2022 "lranian Code of Practice for Seismic Resistant Design of Buildings (Staf

2800Y, 5" Edition, Road, Housing and Urban Development Research Qéneersian)

256 61Page

w A



¢CAEE e OC U y 0vaen-

Department of Civil and Environmental Engineering

SteelStructures Project ¢t dAd cwa
Course No. A Y& Yo
No. of Units 1 : 03 yy
Course Category | Skill-Based CEYy ABY:3
Course Type Practical Co AvOA
¢ wa z .
Prerequisite Design ofSteel Structures 2, 61 Qv E
Corequisite W
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Course Syllabus:(32 Hours)

1 - | Selection ofarchitectural plan
2. Selecing appropriate vertical and lateral load resiting systems considerirayioral
and economic issues
3 - | Loading
4 - |Preliminary design based on approximate analysis
Analysis and design using commercial softwares and comparing results with class
5-
methods
6 - | Design of structure, connections, foundation
7 - | Preparing shop drawings
References:
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ASCE Standards, ASCE/SE{Z’ 2 2Minm2im DeBigrioads and Associated
Criteria for Buildings and Other Structuress, A mer i can Soci ety

| BC, Mterdatignal BuildingCode, | nternati dmal Cod

ANSI/AISC 360, 2016fiSpecification for Structural SteBuildings, Revised 2019,
American Instituteof Steel Construction

AISC, 2011 fiSteel Construction Manual14" Edition, American Instituteof Steel
Construction,

AISC,2 0 1 Seismié Design Manual2" Edition, American Instituteof Steel
Construction

ANSI/AISC 34116, 2016,fiSeismic Provisions for Structural Steel Buildiags
American Instituteof Steel Construction

N|o gk W e

ANSI/AISC 35816, 2016,iiPrequalified Connections for Special and Intermediate S
Moment Frames for Seismic Applicatiang\merican Instituteof Steel Construction

yooavie-ph WMYEGARE wuws wh, dinuzkeay =300 | QO
Gwle - wA 6%opbay
IranianNationalBuilding Code (INBC)Vol. 10,2022, "Design andConstructiorof Steel

Structured, 5" Edition, Ministry of Roads and Urban Development, Office of Natic
Regulationsand Building Control (In Persian)
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Iranian National Building Code (INBC) Vol. 6, 2019, "Structural Load$, 5" Edition,

Ministry of Roads and Udn Development, Office of National Regulatiarsl Building
Control (In Persian)
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Permanent Committee for Revision @bde forBuildings Design against Earthquak
2022 "lIranian Code of Practice for Seismic Resistant Design of Buildings (Stal

2800}, 5" Edition, Road, Housing and Urban Development Research Qémfersan)
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Highway Engineering Project ¢ ¢ w/EA
Course No. A Y8 Yo
No. of Units 1 : vy
Course Category | Skill-Based CEfEY ABY ]
Course Type Practical Co| AnOA
_ L : L %y jC%av . A
. Highway EngineeringProject :
Prerequisite Quantity & Cost Estimation a | cWE
Corequisite Project Quantity &ost Estimation aAy v~ ¢ W(
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Course Syllabus:(32 Hours)

Holding orientation meeting in order to explain the different stages of the highway

1- engineering project

2 - |Surface generation using a topographic map or 3D points in the study area

Designing several road variants basedhanorigin andlestination points and other
3 - restrictions (design speed, longitudinal slope, maximum hefgitcavation and
embankment )é

4 - |Designing horizontal curves based on highway design principlesxestohg limitations
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5 - |Producing longitudinal profile and designing the vertical curves and project line
6 - |Extraction of road crossections and calculation of the excavafgonbankment volumes
Selection of the best road variant based oeraiincluding excavatidambankment
7 -
volumes
8- drawing Bruckner curve and the best line of distribution
Preparing the final report including all calculations, road plan maps, different variants
O- the approved variant, longitudinal profile arrdsssectionsof the approved variant,
Bruckner curve antine of distribution
References:
1 Mannering F. L.and Washburr$. S.,2012,iPrinciples of Highway Engineering and
* | Traffic Analysi®, 5" Edition, SI Version, John Wiley & Sons, Inc.
2 AASHTO, 208 , A Pilicy on Geometric Design of Highways and Ste&t&Edition,
" | AmericanAssociation of State Highway and Transportation Officials
i ewlUy ¢ & AD%w A BVl BEUE $ W av baiblis. € A °1pClt v+344
3 LAAOG« A
"|Technical and ExecutGiewene$Systcam Ofefsii geb,
Publication No. 415, Plan and Budget Organization (In Persian)
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Internship ¢ ¢ AU
Course No. A Y28 Yo
No. of Units 2 - 03y
Course Category Skill-Based CE ABY
Course Type Practical Co| AwnOA
, 10t v ©° 3
Passing at least 100 units including g1 Y
- one of the two courses Blesign of < = = . . Con B
Prerequisite ReinforcedConcreteStructures 1 or ¢ ;N a 95’\ P E
Design ofSteel Structures 1 C3 v %O0AU
, ¢1 dAA4
Corequisite W
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Course Syllabus (2 Months)

After completing at least 100 unitsomplying tothe requirement othe prerequisitethe studen
should work,for two months (and at least 300 houra} internshipin a constructiorsite or
consuling firm during the summer or semestetth no coursework ljaving a project is not a
obstaclg. Internship must be practical and executivel @an be in one or a combination
construction, geotechnical, road constructteansportation, water supply, environment, or sin
fields.

At the end of the internship, the studshbuldprepare the internship repo8tudent performang
and what ha been learned would be evaludbgdhe student supervisor and the internsiiipctor
based on the report, interview, and oral presentation.

References :

No specific reference for this course, rather can consult with the references of all pa
courses )
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