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óSÿv ôÎå Chapter One  

 ā½ÿ¹ Ĉöí ¡wÎ¸Êù  ĈÅºþĄù ĈÅwþÉ½wí

ûv¾úÝ 
Overview of Bchelor o f  

Science in Civil Engineering  

 5Ă¤É½ äĉ¾Þ£ FIELD DEFENITION:  

 ÅºþĄù Ă¤É½Ĉ    ûv¾úÝĉîĈ   ºé ¿vĉúĈ  ¾£ĉü    Ă·wÉ

wăć   ÅºþĄù Ăå¾³Ĉ  ³v¾Õ ½¹ Ăí ¢Åv Ĉ    ¢·wÅ ÿ

ûwú¤·wÅ ÛvĀýv ºù ÿ ¢·wÅ Iwăĉ¾ĉ¢   ô~ Iwă ā¹w« Iwă

¡wþé Iüăj āv½ ówýwí IwăĂöîÅv Iwăv¾z wă½w{ýv ÿ wă ć  

ö·v¹ ¡wÕw{£½v ½¹ ¢õĀĄÅ Ĉ  «½w· ¡đ¹w{£ ÿ Ĉ    ÿ

þ°úăĊü   üîÉ ©Āù I½¹wþz ¢·wÅ ½¹  ÿ wă ÃĀýwåwă ć  

½¹ĉwĈĉ  ĄÆ£ ĂíĊ¾òö  õwÞåĊ ¢wăć  ýwñ½¿wzĈ  ùĊ ºþÉw{  

 ºĉwúþĊù ¹ÿ½ÿv )ĉü  þ°úă Ă¤É½Ċü  w« ½¹Ĉĉ   º~ Ăíĉ āº  

wăć  {ÕĊÞ Ĉ   Å IĂõÀõ¿ ûĀ°úăĊô  ù¿ ÿĊ ü    Ü{þù ÇÀâõ

öÍvĈ   ÅjĊy  ûwÆýv ówù ÿ ûw« Ăzù wăĈ    wz ºþÉwz

¿wÅ ÷ÿwêù ć  wă Ă¤·wÅć  ¾Êzć    ¿v ¢Ùwæ³ ¢Ą«

Ăĉwù¾Å ćĀþÞù ÿ ć¹wù ćwă  ù ÷vºév Ĉ  wúýĉ º  )  ½¹ ÷vºév

  Ixj ½vºĉw~ Üzwþù üĊùm£ ¢Ą«Êîă¿Ĉ    Üå¹ Iwă¾ĄÉ

ÑwåxĒ  wă ć  ¤ÞþÍ Ĉ   òýw· ÿĈ   æÎ£ ÿĊ Ă  ¹ ¿v ûjĉ ¾ò  

 ÅºþĄù ½¹ øĄù ¡wùvºévĈ    ¾z ûÿÀåv )¢Åv ûv¾úÝ

õĀ£ IçĀå ¹½vĀùĊ º  ¿Ā£ ÿ ĉÜ  Á¾ývćI   āwñ¹ÿ¾å ĂÞÅĀ£ Iwă

Ăýw·½wí ¢·wÅwăć  j¾å ĉ ºþ   ÉĊúĊwĈĉ  ý ÿ Ċ āwñÿ¾wăć 

Ă¤Æăvć    ÿć¿wÅ üĉ¾ĊÉ  ½¹ xjĉwăw  ý v½ĊÀ  ùĈ    ûvĀ£

¹ ¿vĉ¾ò  wă¹¾z½wíć  vĉ ü  ¾úÉ¾z Ă¤É½¹    Ăz Ă«Ā£ wz Ăí

The field of civil engineering is one of the 

oldest branches of the engineering 

profession, which is involved in the design 

and construction of all kinds of buildings, the 

construction and management of roads, 

bridges, railways, aqueducts, canals, 

wharves, and warehouses to facilitate 

internal communication and foreign 

exchanges, as well as in the construction 

ports, breakwaters and lighthouses that 

facilitate commercial activities. Also, where 

natural phenomena such as earthquakes, 

floods, and landslides are the main source of 

damage to human life and property, this field 

works by strengthening man-made structures 

in order to protect these materials and 

spiritual capitals. Actions to provide 

sustainable water resources, drainage of 

cities, disposal of industrial and domestic 

sewage and its treatment are other important 

measures in civil engineering. In addition to 

the above, energy production and 

distribution, development of airports, 

construction of chemical process plants and 

nuclear power plants, and desalination of sea 

water can also be counted among other 

applications of this field, which due to the 
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  ã¾òÉ ¡đĀ´£ć½ÿwþåI    ÿ wă½vÀzv Ăöú« ûj ¿v ÿ

 Çÿ½wăć  ¹ ÿ I½ÿ¹ ¿v È¬þÅĉ āwñºwăć   º«ĉ º    ½¹

w~ ËĀÎ·ĉ½vºć  ´ùĊ Ô  ¿ ĉ¢Æ  xw£ ÷ÿÀõ ÿ½ÿj ć  

Ă¤·wÅwăć  ¾Êzć    ½¹¾zv¾z  {Õ ôùvĀÝĊÞĈ  ÝĀþÎù ÿĈ I  

â£ĊĊ£v¾Ĉ þzĊ¹wĉü ³v¾Õ ½¹Ĉ  v¾«v ÿć vĉü   ¡wÝĀþÎù

)¢Åv ā¹v¹ µ½ 

tremendous technological developments, 

including tools and methods of remote 

sensing, and new perspectives regarding 

environmental sustainability and the 

necessity of resilience of man-made 

structures against natural and artificial 

factors, fundamental changes have occurred 

in the design and implementation of these 

artifacts. 

 5Ă¤É½ ãºă FIELD PURPOSE: 

¿v ãºă   ÅºþĄù Ă¤É½Ĉ    ćwăÿ¾Ċý ¢Ċz¾£ ûv¾úÝ

 ćv¾z ā¾{· ÿ ºùj½wí  ³v¾ÕĈI  ¢·wÅ ¡½wÚý I    ÿ

½vºĄòýć   ÔĊ´ù  āºÉ  Ă¤·wÅ  ćwă{ÕĊ ÞĈ    wĉ  ÿ

ĈÝĀþÎù  I  ¡½ĀÍ Ăz xw£ ÿ ½vºĉw~ Ĉù ½ÿj ºÉwz Ăz I

 ĂýĀñ ºý¿wÅ ā¹½ÿj¾z v½ ĂÞùw« ćwă¿wĊý Ăí ćv  )  ¿v  üĉv

  Ăöú« āv½  wă āv½  ÿô~  Iüăj ówýwí  Iwă IwăºÅ  Iwă

 āwñ¹ÿ¾å Å  IwăĊø¤Æwăć    ÓĀÖ·  IxĒÑwåówê¤ýv  I

vÀ«vć  ½w¤·wÅć  ûwú¤·wÅ  Iwă  ÷wý ûvĀ¤Ċù v½ ā¾Ċá ÿ

 )¹¾z 

  Èýv¹ Ăí ºÉw{Ċù ¾Úý ºù ãºă üĉv üĊþ°úă

Ă¤É½ üĉv ûwò¤·Āùj   ¡½ĀÍ ½¹ IĈÅwþÉ½wí ÜÖêù ½¹

ôĉwú£  ÷¿đ ôĊÆýw¤~ ü¤Év¹ ÿ I   ½¹ ºþývĀ¤z    ¾£đwz ÜÕwêù

 ½¹    ĂþĊù¿  ĈÎÎ¸£ ĂéĒÝ ¹½Āù   ¹Ā·    ôĊÎ´£ Ăùv¹v

)ºþă¹ 

The purpose of the civil engineering field is 

to train efficient and skilled forces for the 

design, construction, monitoring and 

maintenance of natural or artificial built 

environments, in a sustainable and resilient 

manner, in such a way that they meet the 

needs of the society. These include roads and 

railways, bridges, canals, dams, airports, 

sewage systems, transmission lines, 

structural components of buildings, etc.  

Also, it is intended that the graduates of this 

field at the bachelorôs level, if they so desire 

and have the necessary potential, could 

pursue their education at higher levels in the 

desired specialty. 

Ă¤É½ ¢Ċúăv ÿ ¡½ÿ¾Ñ  ûv¾úÝ ĈÅºþĄù 5 NECESSITY AND IMPORTANCE 

OF CIVIL ENGINEERING:  

  Ă¤É½  ¢Ċúăv  ûv¾úÝ  ĈÅºþĄù  Ăz  Ă«Ā£  wz

¢ÅwĊÅĈýv¾úÝ ćwă    ¿wĊý ¹½Āù  ĈtwåĀîÉ ÿ ¢å¾ÊĊ~

 ć½v¼ñ Ăĉwù¾Å Ăz Ă«Ā£ ¡½ÿ¾Ñ ÿ ¢îöúù  ûĒí ćwă

ûwú¤·wÅ ü¤·wÅ ÿ ¹w¬ĉv ¾ùv ½¹  IĈýĀîÆù ćwă

 āv¾ñ½Àz IĈ¤ÞþÍ ÿ ć½w¬£ āv½ ÿ wă  IĈÝ¾å ÿ ĈöÍv ćwă

The importance of civil engineering field 

clearly manifests itself when considering the 

construction policies needed for the progress 

and prosperity of the country and the need for 

huge investments for the creation and 

construction of: residential, commercial and 

industrial buildings and complexes, 
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 Ăî{É ÿ xj ½vºĉw~ Üzwþù üĊùm£  Iüăj āv½  ĈýwÅ¾zj ćwă

  üÉÿ½ ±ĀÑÿ Ăz xĒÑwå Üå¹ ÿ ć½ÿj Üú« ø¤ÆĊÅ ÿ

 )¹¹¾òĊù 

highways and main and secondary roads, 

railways, secured sustainable water 

resources, implementing water supply 

networks, and system of collection and 

disposal of waste water. 

 5ûwò¤·Āùj Èýv¹ Ĉò¤ÆĉwÉ ÿ ĈĉwývĀ£ IÈêý FUNCTIONS, ABILITY AND 

COMPETENCE   OF   GRADUATES: 

  ¢Ċözwé ćv½v¹ ûv¾úÝ ĈÅºþĄù Ă¤É½ ûwò¤·Āùj Èýv¹

ĈtwývĀ£ ÿ 5¹Āz ºþăvĀ· ¾ĉ¿ ćwă 

-̸ üĊÅºþĄù ½¹ ½wîúă ûvĀþÝ Ăz  ½ÿwÊùI    ½¹ ¢í½wÊù

ûwú¤·wÅ  Ă{Åw´ù  ÿ  Ĉ³v¾Õ ĂĊþzv  ÿ  wă  ćwă

  Iã½wÞ¤ù āÁÿ¾~  ćwăć¿wÆăv½   IĂÕĀz¾ù ćwă ĂĊþzv ÿ  

 Ĉzj ¡wÆĊÅm£  ówê¤ýv ÓĀÖ· ÿI    ÿ ¹wþÅv ĂĊĄ£ ÿ

 āÁÿ¾~ ë½vºùwă) 

-̹  ¢í¾É ½¹ ½wîúă ûvĀþÝ Ăz  ÿ Ić½wîýwúĊ~ ćwă

āwñ½wí ÃºþĄù I   ½¹ ¢í½wÊù    ćv¾«v ÿ û¹¾í ā¹wĊ~

 ±¾Õ  IĈýwú¤·wÅ  ćwă  Ić¿wÆö~  Ić¿wÅ  ºÅ

Ić¿wÆăv½   āv¾zjwă ówýwí  ÿ āwñÿ¾Ċý  Iwă Iwă

ø¤ÆĊÅćwă āÁÿ¾~ IxĒÑwå ćwă  zjĈýwÅ¾    ¾ĉwÅ ÿ

¢·wÅ¾ĉ¿wă ) 

-̺   Iāwñ½wí ¾Ùwý ÃºþĄù ûvĀþÝ Ăz  üÆ³ ¾z ¡½wÚý

 ĂþĊù¿ ½¹ Ĉýv¾úÝ ćwă ±¾Õ ćv¾«v )äö¤¸ù ćwă 

-͈   ½¹ ówâ¤Év āºîÊăÿÂ~  ÿ wă£ ¡wÆÅoù´  ÿ Ĉ£wêĊê

¢í¾ÉûwĊþz Èýv¹ ćwă ) 

-͉  ā½ÿ¹ ½¹ ôĊÎ´£ Ăùv¹v  ½¹ ĈöĊúî£ ¡ĒĊÎ´£ ćwă

 ĂÝĀú¬ùûv¾úÝ ĈÅºþĄù äö¤¸ù ĈÎÎ¸£ ćwă    ÿ

 ā½ÿ¹ ûºĊýv½¼ñ wĉ )ĈÎÎ¸£ Ĉ£wêĊê´£ ćwă 

Civil engineering graduates will have the 

following skills and abilities: 

1- As a member of consulting firms, 

participating in the designing and 

calculation of conventional buildings and 

structures, highway construction and 

structures, water facilities and utility lines, 

and preparing project ducuments. 

2- As a field engineer in construction 

companies,  participating in the execution 

of construction projects, dams, bridges, 

road construction, aqueducts, canals, 

power plants, sewerage systems, water 

supply projects and other infrastructure. 

3- As a supervising field engineer, supervise 

the implementation of construction 

projects in various fields. 

4- Employment in research institutes and 

knowledge-based companies. 

5- Continuing education in graduate and 

postgraduate programs in various 

specialized civil engineering programs or 

completing specialized research courses . 

 5÷wÚý ôîÉ ÿ ā½ÿ¹ óĀÕ PROGRAM LENGTH AND 

SYSTEM : 

 ÔÅĀ¤ù  ā½ÿ¹ óĀÕ  ĂÝĀú¬ù üĉv  /   Ĉù ówÅ ¾z )ºÉwz

  ÿ ¡wêĊê´£ I÷ĀöÝ ¡½v¿ÿ ¡v½¾êù ÿ ÔzvĀÑ ÃwÅv

The average duration of this program is 4 

years. Based on the rules and regulations of 

the Ministry of Science, Research and 
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Ĉù¾£ ĈÉ¿Āùj ÷wÚý ôîÉ ć½ÿwþå(  ćº³vÿ¢Åv  ¾ă )

  ºÉwz ć¾Úý Ă°ýwþ¯ ówÆúĊý ¾ă óĀÕ ½¹ ĈÅ½¹ º³vÿ

  wz ¾zv¾z,1    wz ¾zv¾z ºÉwz ĈöúÝ ¾ñv I¢ÝwÅ.-    I¢ÝwÅ

  wz ¾zv¾z ºÉwz Ĉăwñ½wí ¾ñv/3  Ĉù ¢ÝwÅ  )ºÉwz-    º³vÿ

 ½¹ ºĉwz ć¿Āùj½wí-  )¹ĀÉ ÷w¬ýv āwù 

Technology, it is based on semester-unit 

educational system. Each course unit during 

each semester is equivalent to 16 hours if it 

is theoretical, 32 hours if it is practical, 48 

hours if it is of workshop type. The 2 

internship units must be completed in 2 

months. 

5ĈÅ½¹ wăº³vÿ ÛĀý ÿ ¹vºÞ£ NUMBER OF UNITS AND TYPE 

OF COURSES : 

  āºý¾Ċñ ¾z ½¹ Ăùwý¾z üĉv,/+    ôùwÉ º³vÿ--    º³vÿ

  Ãÿ½¹  IĈùĀúÝ-+   º³vÿ   Ãÿ½¹    IĂĉw~23    º³vÿ

  Ãÿ½¹  IĈÎÎ¸£4    w£,.   º³vÿ   Ãÿ½¹    ½¹ Ĉzw¸¤ýv

  5ĂþĊù¿ ½wĄ¯¢Æĉ¿ ÔĊ´ù ÿ xj  Iāv½ ÿ ìĊþî£ĀtÁ  I

ā¿wÅ  ÿć½v¹¾z ĂÊêý I+  w£/   º³vÿ  Ãÿ½¹   ÿ ć½wĊ¤·v

2   º³vÿĈ£½wĄù Ãÿ½¹   Ĉù)ºÉwz 

This program includes 140 units, including 

22 units of General Courses, 20 units of 

Basic Courses, 78 units from Core Courses, 

9 to 13 units from Selective Courses in four 

fields: water and environment, geotechnics 

and transportation, structure and surveying, 0 

to 4 units from Elective Courses and 7 units 

from Skill -Based Courses. 

5ā½ÿ¹ Ăz ¹ÿ½ÿ ÔzvĀÑ ÿ Ôĉv¾É TERMS AND CONDITIONS FOR 

ENTERING THE PROGRAM 5 

  Ăz ¹ÿ½ÿ  üĉv  ¿v wĄþ£ ûv¾úÝ ĈÅºþĄù ĈÅwþÉ½wí ā½ÿ¹

  ¡v½¾êù ÿ ÔzvĀÑ wz èzwÖù ÿ ć¾Åv¾Å ½Āîþí èĉ¾Õ

  ć½ÿwþå  ÿ  ¡wêĊê´£  I÷ĀöÝ  ¡½v¿ÿ  ûv¾ĉv  ¡½ĀÍ

 Ĉù )¹¾Ċñ 

Admission to this bachelor's program in civil 

engineering is only possible through the 

national entrance exam and in accordance 

with the rules and regulations of the Ministry 

of Science, Research and Technology of 

Iran. 
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 ĈÅºþĄù āºîÊýv¹ 

 ĈÅºþĄù È¸z ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ 

 Ãÿ½¹ ĈÅwþÉ½wí ā½ÿ¹  ûv¾úÝ ĈÅºþĄù 

äõv(   ĈùĀúÝ Ãÿ½¹ --   º³vÿ óÿº« ÃwÅv ¾z ā½wúÉ , 

x(  Ăĉw~ Ãÿ½¹ -+   º³vÿ óÿº« ÃwÅv ¾z ā½wúÉ - 

|(    Ãÿ½¹ ĈÎÎ¸£ 23   º³vÿ óÿº« ÃwÅv ¾z ā½wúÉ . 

¡(  Ĉzw¸¤ýv Ãÿ½¹ ,.  ( 4  º³vÿ 
  ĂþĊù¿ ½wĄ¯ ¿v Ĉîĉ ½¹ Mw´Ċ«¾£¢Æĉ¿ ÔĊ´ù ÿ xj  I ìĊþî£ĀtÁ

āv½ ÿI  ā¿wÅ ÿ I Ić½v¹¾z ĂÊêýóÿvº« ÃwÅv ¾z ā½wúÉ / 

¥(  Ãÿ½¹ ć½wĊ¤·v /  ( +   º³vÿ óÿº« ÃwÅv ¾z ā½wúÉ 0 

©(   Ĉ£½wĄù Ãÿ½¹ 2  º³vÿ   ā½wúÉ óÿº« ÃwÅv ¾z1 

      Üú«         ,/+  º³vÿ 
 

 

 ā½wúÉ óÿº«,( ĈùĀúÝ Ãÿ½¹ ¢ÆĊõ 

   üĉ¹½ÿ¾å 5ĈýwÅ½¿ÿ½ Ăz ¶ĉ½w£ Ĉòþă¾å xĒêýv ĈõwÝ ćv½ĀÉ ĂzĀÎù üĉ¾·j Ăz ¹wþ¤Åv wz,/++  

 ÛĀÑĀù  Ã½¹ ûvĀþÝ 
  ¹vºÞ£

º³vÿ 

¢ÝwÅ 
¡w´ĊÑĀ£ 

ć¾Úý  ĈöúÝ  ôí 

  ć¾Úý Ĉýw{ù

÷ĒÅv 

 ĈùĒÅv ĂÊĉºýv,  #¹wÞù ÿ vº{ù$ - .- + .-   ĈùĒÅv  ĂÊĉºýv, ¿wĊý  ÈĊ~

  ĈùĒÅv ĂÊĉºýv-          Ĉù )ºÉwz

  Ç¿½v Ăz Ã½¹ ÿ¹ xw¸¤ýv/ 

 )¢Åv ĈùvÀõv º³vÿ 

 ĈùĒÅv ĂÊĉºýv- #¢ùwùv ÿ ¡Ā{ý$ - .- + .- 

 ÷ĒÅv ½¹ ûwÆýv - .- + .- 

÷ĒÅv ½¹ ĈÅwĊÅ ÿ ĈÝwú¤«v çĀê³ - .- + .- 

  çĒ·v

ĈùĒÅv 

 ¦³w{ù ¾z ĂĊî£ wz$ çĒ·v ĂæÆöå

 #Ĉ¤Ċz¾£ 
- .- + .- 

 Ç¿½v Ăz Ã½¹ ìĉ xw¸¤ýv-  

 º³vÿ )¢Åv ĈùvÀõv 
#øĊăwæù ÿ Ĉýw{ù$ ĈùĒÅv çĒ·v - .- + .- 

 #ć¹¾z½wí çĒ·v$ Ĉýwñºý¿ üĊĉj - .- + .- 

  ĈùĒÅv ĈúöÝ ûwå¾Ý - .- + .- 

  xĒêýv

ĈùĒÅv 

  ûv¾ĉv ĈùĒÅv xĒêýv - .- + .- 

 Ç¿½v Ăz Ã½¹ ìĉ xw¸¤ýv-  

 )¢Åv ĈùvÀõv º³vÿ 

  ć½ĀĄú« ĈÅwÅv ûĀýwé wz ĈĉwþÉj

  ûv¾ĉv ĈùĒÅv 
- .- + .- 

  ÷wùv ¡¾Ò³ ĈÅwĊÅ ĂÊĉºýv

 #ā½$ ĈþĊú· 
- .- + .- 
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  ÿ ¶ĉ½w£

  ûºú£

ĈùĒÅv 

  ĈùĒÅv ½ºÍ ĈöĊö´£ ¶ĉ½w£ - .- + .- 
 Ç¿½v Ăz Ã½¹ ìĉ xw¸¤ýv-  

 )¢Åv ĈùvÀõv º³vÿ 
 ¢ùwùv ¶ĉ½w£ - .- + .- 

 ûv¾ĉv ÿ ÷ĒÅv ûºú£ ÿ ¶ĉ½w£ - .- + .- 

 wz ĈĉwþÉj

 Üzwþù

ĈùĒÅv 

  ûj¾é ĈÝĀÑĀù ¾ĊÆæ£ - .- + .-  Ç¿½v Ăz Ã½¹ ìĉ xw¸¤ýv-  

 )¢Åv ĈùvÀõv º³vÿ   ĂáĒ{õv ªĄý ĈÝĀÑĀù ¾ĊÆæ£ - .- + .- 

  ¢ĊÞú« ÿ ā¹vĀýw· Èýv¹ - .- + .-   ĈùvÀõv 

  ĈÅ½wå ûwz¿ . /3 + /3  ĈùvÀõv 

  ĈÆĊöòýv ûwz¿ . /3 + /3  ĈùvÀõv 

  Ĉýºz ¢Ċz¾£ , 3 ,1 -/  ĈùvÀõv 

 Ç¿½ÿ,   , + .- .-  ĈùvÀõv 

          Üú«                                                      --      º³vÿ 
 

 ā½wúÉ óÿº«- (Ăĉw~ Ãÿ½¹ ¢ÆĊõ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(-  ĈùĀúÝ ¡wĊÑwĉ½,  .  óSÿv ówÆúĊý 

-(-  ĈùĀúÝ ¡wĊÑwĉ½-  .  ĈùĀúÝ ¡wĊÑwĉ½, 

.(-   ôĊÆýv¾æĉ¹ ¡đ¹wÞù  .  ĈùĀúÝ ¡wĊÑwĉ½- $ûwùÀúă wĉ# 

/(-  ĈÅºþĄù ¡đwú¤³v ÿ ½wùj  -  ĈùĀúÝ ¡wĊÑwĉ½, 

0(-   ìĉÀĊå,(     ĈÅºþĄù  .  ĈùĀúÝ ¡wĊÑwĉ½, $ûwùÀúă wĉ# 

1(-  ìĉÀĊå āwòÊĉwù¿j,    ,   ìĉÀĊå,(   ĈÅºþĄù$ûwùÀúă wĉ# 

2(- 
¾£ĀĊ ùwí ĈÆĉĀý Ăùwý¾z ÿ Ĉýw{ù(

 ĈÅºþĄù  .  ówÆúĊýSÿvó  ºÞz Ăz 

3(-   ć¹ºÝ ôĊö´£  - 
  Ăùwý¾z ÿ Ĉýw{ù IôĊÆýv¾æĉ¹ ¡đ¹wÞù

¾£ĀĊ ùwí ĈÆĉĀý (ĈÅºþĄù 

          Üú«                    -+ º³vÿ 

 

 ā½wúÉ óÿº«.(   ĈÎÎ¸£ Ãÿ½¹ ¢ÆĊõ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(.  ĈÅºþĄù ¡wĊÑwĉ½  . 
 ¡wĊÑwĉ½ IôĊÆýv¾æĉ¹ ¡đ¹wÞù

 ĈùĀúÝ- 
-(.   ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù  -  ºÞz Ăz ÷ĀÅ ówÆúĊý 

.(.   ĈÅºþĄù ĈÅwþÉ üĊù¿  -  ówÆúĊý¹Sÿ ºÞz Ăz ÷ 
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. (/ 
¿jāwòÊĉwù ĈÅwþÉ üĊù¿ 

 ĈÅºþĄù 
 ,  ĈÅºþĄù ĈÅwþÉ üĊù¿)ûwùÀúă wĉ( 

. (0   āwòÊĉwù¿j ÿ Ĉýwú¤·wÅ ²õwÎù  -  ĈÅºþĄù ĈÅwþÉ üĊù¿)ûwùÀúă wĉ( 

1(.  ü¤z ćÁĀõĀþî£    - 
¿j ÿ Ĉýwú¤·wÅ ²õwÎùāwòÊĉwù  I

²õwÎù ¢ùÿwêù  , 

2(. ü¤z ćÁĀõĀþî£ āwòÊĉwù¿j    ,  ü¤z ćÁĀõĀþî£)ûwùÀúă wĉ( 

3(.   ĈþĊù¿ ć½v¹¾z ĂÊêý Ĉýw{ù  - 
 ĈùĀúÝ ¡wĊÑwĉ½, ¡đwú¤³v ÿ ½wùj I

ĈÅºþĄù 

4(.   ûwú¤·wÅ ĈÊí ĂÊêý  -  ówÆúĊýóSÿv  ºÞz Ăz 

,+(.  ìĊ£w¤Åv  .  ĈùĀúÝ ¡wĊÑwĉ½, 

,,(.   ìĊùwþĉ¹  . ìĊ£w¤Åv 

,-(.   ²õwÎù ¢ùÿwêù,    . ìĊ£w¤Åv 

,.(.  ¡đwĊÅ ìĊýwîù  .  ìĊùwþĉ¹ 

,/(.   ëw· ìĊýwîù,    . 

  ¢ùÿwêù IĈÅºþĄù ĈÅwþÉ üĊù¿

²õwÎù , ¡đwĊÅ ìĊýwîù I) wĉ

ûwùÀúă( 

,0(.  ëw· ìĊýwîù āwòÊĉwù¿j,    ,   ëw· ìĊýwîù, )ûwùÀúă wĉ( 

,1(.   ìĊõÿ½ºĊă  - ¡đwĊÅ ìĊýwîù 

,2(.   ìĊõÿ½ºĊă āwòÊĉwù¿j  ,   ìĊõÿ½ºĊă)ûwùÀúă wĉ( 

,3(. ćÁĀõÿ½ºĊă   ĈÅºþĄù  . 
 ìĊýwîù IĈÅºþĄù ¡đwú¤³v ÿ ½wùj

 ¡đwĊÅ 

,4(.  ā¿wÅ ôĊö´£,    .   ²õwÎù ¢ùÿwêù, 

-+(.  ā¿wÅ ôĊö´£-  .  ā¿wÅ ôĊö´£, ć¹ºÝ ôĊö´£ I 

-,(.   ć¹đĀå ćwă ā¿wÅ Ĉ³v¾Õ,    .  ā¿wÅ ôĊö´£, 

--(.   ć¹đĀå ćwă ā¿wÅ Ĉ³v¾Õ-    . 
 ā¿wÅ ôĊö´£-  ćwă ā¿wÅ Ĉ³v¾Õ I

 ć¹đĀå, 

-.(.   Ăù½j ü¤z ćwă ā¿wÅ Ĉ³v¾Õ,    .  Iü¤z ćÁĀõĀþî£  ā¿wÅ ôĊö´£, 

-/(.   Ăù½j ü¤z ćwă ā¿wÅ Ĉ³v¾Õ-    . 
 ā¿wÅ ôĊö´£-  ćwă ā¿wÅ Ĉ³v¾Õ I

  Ăù½j ü¤z, 

-0(. 
  ÿ ć½wúÞù Ĉýw{ù ÿ óĀÍv

 ć¿wÅ¾ĄÉ 
 -  ā¿wÅ ôĊö´£ Iûwú¤·wÅ ĈÊí ĂÊêý, 
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-1(.  Ĉ~ ĈÅºþĄù,    . 
  ëw· ìĊýwîù,  ćwă ā¿wÅ Ĉ³v¾Õ I

  Ăù½j ü¤z, 

-2(. 
 Çÿ½ûwú¤·wÅ ćv¾«v ćwă  ÿ wă

Ĉþúĉv 
 - 

  Ić¿wÅ¾ĄÉ ÿ ć½wúÞù Ĉýw{ù ÿ óĀÍv

  ć¹đĀå ćwă ā¿wÅ Ĉ³v¾Õ-  Ĉ³v¾Õ I

  Ăù½j ü¤z ćwă ā¿wÅ-   

-3(.   ć¿wÆăv½  - 
 ìĊýwîù IĈþĊù¿ ć½v¹¾z ĂÊêý Ĉýw{ù

 ëw·, 

-4(.   āv½ ć¿wÅÿ½  - 
ÿ Ĉýwú¤·wÅ ²õwÎù  ¿jāwòÊĉwù  I

Ić¿wÆăv½ Ĉ~ ĈÅºþĄù  , 

.+(.   Ĉ£wùºêù ā¿wÅ ìĊùwþĉ¹  . 
 IìĊùwþĉ¹ IĈÅºþĄù ¡wĊÑwĉ½  ôĊö´£

 ā¿wÅ- )ûwùÀúă wĉ(   

.,(.   ĂõÀõ¿ ĈÅºþĄù óĀÍv  .  Ĉ£wùºêù ā¿wÅ ìĊùwþĉ¹ 

.-(.   xĒÑwå ÿ xj ĈÅºþĄù  . ĈÅºþĄù ćÁĀõÿ½ºĊă IìĊõÿ½ºĊă 

..(.  āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù  , 
  ÿ wă ûwú¤·wÅ ćv¾«v ćwă Çÿ½

Ĉþúĉv ) wĉûwùÀúă( 

                           Üú«                           23 º³vÿ 

 

 ā½wúÉ óÿº«/(  ,(   Ĉzw¸¤ýv Ãÿ½¹ ¢ÆĊõ 

 ¢Æĉ¿ ÔĊ´ù ÿ xj ĂþĊù¿ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(,(/   Ĉzj ćwăwþz  .  ëw· ìĊýwîù IìĊõÿ½ºĊă, 

-(,(/  ºÅ ĈÅºþĄù óĀÍv  - ìĊõÿ½ºĊăĈÅºþĄù ćÁĀõÿ½ºĊă I  

.(,(/  xj Üzwþù ĈÅºþĄù  . 
IĈÅºþĄù ¡wĊÑwĉ½   ćÁĀõÿ½ºĊă

ĈÅºþĄù 

/(,(/  xj Üzwþù ĈæĊí ¢ĉ¾ĉºù  . 
  I¢Æĉ¿ ÔĊ´ù ĈÅºþĄù

 ĈÅºþĄù ćÁĀõÿ½ºĊă 

0(,(/   ć½wùj ćÁĀõÿ½ºĊă  .  ĈÅºþĄù ćÁĀõÿ½ºĊă 

1(,(/  Ĉzj ćwă üĊÉwù  -   ìĊõÿ½ºĊă 

2(,(/  ĈùĀúÝ ĈúĊÉ  . ¹½vºý 

3(,(/ 
  ÿ xj ćÁĀõĀĊzÿ¾îĊù ÿ ĈúĊÉ

 āwòÊĉwù¿j ÿ xĒÑwå 
 .  ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 
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4(,(/ 
xj ĂĊæÎ£ ĈÅºþĄù óĀÍv   ÿ

 āwòÊĉwù¿j 
 .  ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 

,+(,(/ 
  ÿ xĒÑwå ĂĊæÎ£ ĈÅºþĄù óĀÍv

āwòÊĉwù¿j 
 .  ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 

,,(,(/ ºùw« ºýwúÆ~ ¢ĉ¾ĉºù  .  ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 

,-(,(/  Çÿ½ ÿ vĀă Ĉñ¹Āõj  ó¾¤þí ćwă  .  ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 

     Üú«                     ./ º³vÿ 
 

 

 ā½wúÉ óÿº«/( -(   Ĉzw¸¤ýv Ãÿ½¹ ¢ÆĊõ 

 āv½ ÿ ìĊþî£ĀtÁ ĂþĊù¿ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(-(/   ëw· ìĊýwîù-    -   ëw· ìĊýwîù, 

-(-(/  Ĉ~ ĈÅºþĄù-    .  Ĉ~ ĈÅºþĄù, 

.(-(/   ìĊþî£ĀtÁ ĈÅºþĄù óĀÍv  -  Ĉ~ ĈÅºþĄù, 

/(-(/   Ĉ£wùºêù ðþÅ ìĊýwîù  . 
¿j ÿ Ĉýwú¤·wÅ ²õwÎùāwòÊĉwù  I

  ëw· ìĊýwîù, 

0(-(/   ôýĀ£ ĈÅºþĄù óĀÍv  -  Ĉ£wùºêù ðþÅ ìĊýwîù 

1(-(/   Ĉíw· ćwăºÅ ĈÅºþĄù óĀÍv  .  Ĉ~ ĈÅºþĄù, ìĊõÿ½ºĊă I 

2(-(/ 
 ¢Æĉ¿ ìĊþî£ĀtÁ ¾z ćv Ăùºêù

  ĈÖĊ´ù 
 - 

  ëw· ìĊýwîù,  ÔĊ´ù ĈÅºþĄù I

¢Æĉ¿ 

3(-(/   ûw{Ąòý ćwă ā¿wÅ  -  Ĉ~ ĈÅºþĄù, 

4(-(/ 
 ìĊ¤Ċ¤þÅĀtÁ Çÿ½ ÿ wă  ćwă

  ëw· ć¿wÆĄz 
 .  Ĉ~ ĈÅºþĄù, 

,+(-(/ 
 Çÿ½ wz ĈtwþÉj  ÿ ć¹ºÝ ćwă

 ÷¾ý  ìĊþî£ĀtÁ ĈÅºþĄù ½¹ wă½vÀåv 
 -  Ĉ~ ĈÅºþĄù, 

,,(-(/ 
  ÿ ć¿wÆăv½ ¡đj üĊÉwù

 Ĉýwú¤·wÅ 
 - 

 Çÿ½ Iü¤z ćÁĀõĀþî£ Ić¿wÆăv½

  Ĉþúĉv ÿ wă ûwú¤·wÅ ćv¾«v ćwă

)ûwùÀúă wĉ( 

,-(-(/  ìĊåv¾£ ĈÅºþĄù óĀÍv  - 
đwú¤³v ÿ ½wùj¡   IĈÅºþĄù

ć¿wÆăv½ 

,.(-(/   ć¾zv¾£ ĈÅºþĄù  - 
 ÿ ½wùjđwú¤³v¡   IĈÅºþĄù

ć¿wÆăv½ 
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,/(-(/  üăj āv½  -  āv½ ć¿wÅÿ½)ûwùÀúă wĉ( 

,0(-(/   āwñ¹ÿ¾å ĈÅºþĄù óĀÍv  -  āv½ ć¿wÅÿ½ 

,1(-(/   āv½ ć¿wÅÿ½ āwòÊĉwù¿j  ,  āv½ ć¿wÅÿ½ 

              Üú«                      .0 º³vÿ 
 

 

 ā½wúÉ óÿº«/( .(  Ĉzw¸¤ýv Ãÿ½¹ ¢ÆĊõ 

ā¿wÅ ĂþĊù¿ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(.(/   ²õwÎù ¢ùÿwêù-  .   ²õwÎù ¢ùÿwêù, 

-(.(/ ć½v¼ñ½wz  -  ā¿wÅ ôĊö´£- )ûwùÀúă wĉ( 

.(.(/  Ĉzwĉ ĂþĊĄz Ĉ£wùºêù ā¿wÅwă  . 
 ā¿wÅ ôĊö´£- ĈÅºþĄù ¡wĊÑwĉ½ I

)ûwùÀúă wĉ( 

/(.(/ wă ā¿wÅ ĈÆĉ¾£wù ôĊö´£  .  ā¿wÅ ôĊö´£-   

0(.(/  Ĉ£wùºêù ¹ÿº´ù ivÀ«v  .  ā¿wÅ ôĊö´£- IĈÅºþĄù ¡wĊÑwĉ½ 

1(.(/  ô~ ĈÅºþĄù óĀÍv  - 
ā¿wÅ Ĉ³v¾Õ ć¹đĀå ćwă-  I

ā¿wÅ Ĉ³v¾Õ  Ăù½j ü¤z ćwă- 

2(.(/ wÅûwú¤· Ĉtwþz ćwă  - 
 ā¿wÅ ôĊö´£-  ÿ Ĉýwú¤·wÅ ²õwÎù I

¿jāwòÊĉwù 

3(.(/  ĈzĀ¯ ćwă ā¿wÅ  - 
 ā¿wÅ ôĊö´£-  ÿ Ĉýwú¤·wÅ ²õwÎù I

¿jāwòÊĉwù 

4(.(/ ć½vºĄòý  ÿ wă ûwú¤·wÅ ¾ĊúÞ£  - 
ā¿wÅ Ĉ³v¾Õ ć¹đĀå ćwă-  I

ā¿wÅ Ĉ³v¾Õ  Ăù½j ü¤z ćwă- 

,+(.(/ ²õwÎù ¢ùÿwêù āwòÊĉwù¿j  ,   ²õwÎù ¢ùÿwêù, 

,,(.(/ 
 ÇĀ« ćÁĀõĀþî£ I   ÿ ĈÅ½¿wz

 āwñ½wí 
 - 

ā¿wÅ Ĉ³v¾Õ ć¹đĀå ćwă-  Çÿ½ I

 ćwăĈþúĉv ÿ wă ûwú¤·wÅ ćv¾«v 

,-(.(/  ā¿¾õ Ĉ³v¾Õā¿wÅ ćvĈþ¤z ćwă  . 
ā¿wÅ Ĉ³v¾Õ  Ăù½j ü¤z ćwă-  I

 ĂõÀõ¿ ĈÅºþĄù óĀÍv)ûwùÀúă wĉ( 

,.(.(/  ā¿¾õ Ĉ³v¾Õā¿wÅ ćv ć¹đĀå ćwă  . 
ā¿wÅ Ĉ³v¾Õ ć¹đĀå ćwă- I   óĀÍv

 ĂõÀõ¿ ĈÅºþĄù)ûwùÀúă wĉ( 

              Üú«                      ., º³vÿ 
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 ā½wúÉ óÿº«/( /(  Ĉzw¸¤ýv Ãÿ½¹ ¢ÆĊõ 

ć½v¹¾z ĂÊêý ĂþĊù¿ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(/(/  ½ÿ¹ ¿v È¬þÅ Ĉýw{ù  .  ĂÊêý Ĉýw{ù ĈþĊù¿ ć½v¹¾z 

-(/(/ 
  ¡wÝĒÕv ø¤ÆĊÅ Ĉýw{ù

  ûv¾úÝ ĈÅºþĄù ½¹ ĈĉwĊåv¾â« 
 -  ĂÊêý Ĉýw{ù ĈþĊù¿ ć½v¹¾z 

.(/(/  Ĉýw{ù ć¾¤ùv¾ñĀ¤å  .  ĂÊêý Ĉýw{ù ĈþĊù¿ ć½v¹¾z 

/(/(/ 

  ¡wÝĒÕv ø¤ÆĊÅ  ¹¾z½wí

  Üzwþù ĈÅºþĄù ½¹ ĈĉwĊåv¾â«

  xj 

 - 

 Ĉýw{ù  ¡wÝĒÕv ø¤ÆĊÅ

ĈĉwĊåv¾â« ûv¾úÝ ĈÅºþĄù ½¹  I

 IìĊõÿ½ºĊă ćÁĀõÿ½ºĊă  

ĈÅºþĄù 

0(/(/ 
  ¡wÝĒÕv ø¤ÆĊÅ āwòÊĉwù¿j

  ĈĉwĊåv¾â« 
 , 

 Ĉýw{ù  ¡wÝĒÕv ø¤ÆĊÅ

ĈĉwĊåv¾â«   ûv¾úÝ ĈÅºþĄù ½¹

)ûwùÀúă wĉ( 

1(/(/ 
  ¢ĊÞéĀù üĊĊÞ£ ø¤ÆĊÅ Ĉýw{ù

 ĈýwĄ« 
 -  ĂÊêý Ĉýw{ù ĈþĊù¿ ć½v¹¾z 

2(/(/ 
  ÿ ĈþîÉ¾Å ¡w{Åw´ù

 ûĀù¿j ć½wùj ćwă 
 .  ć¹ºÝ ôĊö´£ 

3(/(/ 
 ĂÊêý  ôĊö´£ ÿ ìĊ£¹ĀtÁ ć½v¹¾z

Ăî{É ó¾¤þí ćwă 
 . 

  ÿ ĈþîÉ¾Å ¡w{Åw´ù

 ûĀù¿j ć½wùj ćwă 

4(/(/ 
 ĂÊêý ÿ ć¿¹ĀtÁÿ¾îĊù  ć½v¹¾z

Ĉ¤ÞþÍ 
 - 

 ĂÊêý  ôĊö´£ ÿ ìĊ£¹ĀtÁ ć½v¹¾z

Ăî{É ó¾¤þí ćwă 

,+(/(/  ĂÊêý Ă¤å¾ÊĊ~ ¾ĊÆù ć½v¹¾z  - ć¿wÆăv½ 

              Üú«          -.  º³vÿ 

 

 

 ā½wúÉ óÿº«0 ( ć½wĊ¤·v Ãÿ½¹ ¢ÆĊõ% 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ ¿wĊþÊĊ~  #¿wĊþúă wĉ$ 

,(0 ĈÅºþĄù çĒ·v  -  ºÞz Ăz øÊÉ ówÆúĊý 

-(0  wă ø¤ÆĊÅ ĈÅºþĄù  - đwú¤³v ÿ ½wùj¡   IĈÅºþĄù 

.(0  ć½wúÞù Ĉ³v¾Õ  -   ÿ ć½wúÞù Ĉýw{ù ÿ óĀÍv

 ć¿wÅ¾ĄÉ 
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/(0  ¢·wÅ ¢ĉ¾ĉºù óĀÍv  - 
 IāÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù  ¹wÎ¤év

ĈÅºþĄù   

0(0  Ĉé¾z ÿ ĈîĊýwîù ¡wÆĊÅm£  - 
  ìĊýwîù Iûwú¤·wÅ ĈÊí ĂÊêý

 ¡đwĊÅ 

1(0  ĈÅºþĄù ¹wÎ¤év  -  ø¤æă ówÆúĊý ÿ  ºÞz 

2(0  ç¾z ĈÅºþĄù Ĉýw{ù  - 
  ìĉÀĊå IôĊÆýv¾æĉ¹  ¡đ¹wÞù,(  

ĈÅºþĄù 

3(0 ûwú¤·wÅ ĈSöù ¡v½¾êù  -  ºÞz Ăz ø¤æă ówÆúĊý 

4(0  āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù āÁÿ¾~  , āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù )ûwùÀúă wĉ( 

,+(0   ĈÎÎ¸£ āÁÿ¾~,%%  ,  ówÆúĊý¾·j 

,,(0   ĈÎÎ¸£ āÁÿ¾~-%%  -  ówÆúĊý¾·j 

,-(0   ĈÎÎ¸£ āÁÿ¾~.%%  .  ówÆúĊý¾·j 

              Üú«          -.  º³vÿ 

 5% ûvÀĊù Ăz ć½wĊ¤·v Ãÿ½¹/  ¿v º³vÿ ā½wúÉ óÿº«0  đwz I ¿v  ĂþĊù¿ ½wĄ¯ Ĉzw¸¤ýv Ãÿ½¹ ¢ÆĊõ  ā½wúÉ óÿvº« ½¹ āºÉ ©½¹/  wĉ ÿ I

 ćv½ĀÉ ¢êåvĀù wz$ āwòÊýv¹ ć wă È¸z ¾ĉwÅ Ãÿ½¹ #È¸z  )ºÉw{Ċù ¼·v ôzwé 

 )ºÉw{Ċù ¼·v ôzwé v½ĀÉ Ăz āÁÿ¾~ ¹wĄþÊĊ~ Ătv½v ÿ È¸z ćv½ĀÉ yĉĀÎ£ ¿v Ä~ ¹½Āù ĂÅ üĉv ¿v Ĉîĉ 5%% 

 ā½wúÉ óÿº«1(  £½wĄù Ãÿ½¹ ¢ÆĊõ Ĉ 

 äĉ¹½  ûvĀþÝ  ā½wúÉ  º³vÿ  ¿wĊþÊĊ~ $¿wĊþúă wĉ # 

,(1   ĈþĊù¿ ć½v¹¾z ĂÊêý ¡wĊöúÝ  , 
  ĈþĊù¿  ć½v¹¾z  ĂÊêý  Ĉýw{ù)  wĉ

ûwùÀúă( 

-(1   xĒÑwå ÿ xj ĈÅºþĄù āÁÿ¾~  , 
xĒÑwå  ÿ  xj  ĈÅºþĄù  $  wĉ

ûwùÀúă(   

.(1 ā¿wÅ āÁÿ¾~  Ăù½j ü¤z ćwă  ,   Ăù½j ü¤z ćwă ā¿wÅ Ĉ³v¾Õ- 

/(1  āÁÿ¾~ā¿wÅ  ć¹đĀå ćwă  ,   ć¹đĀå ćwă ā¿wÅ Ĉ³v¾Õ- 

0(1   ć¿wÆăv½ āÁÿ¾~  , 
  āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù Ić¿wÆăv½)  wĉ

ûwùÀúă( 

1(1  ć¿Āùj½wí  - 

ôévº³ ûºĊýv½¼ñ,++   ôùwÉ º³vÿ

  ćwă ā¿wÅ Ĉ³v¾Õ Ã½¹ ÿ¹ ¿v Ĉîĉ

  Ăù½j ü¤z,    ćwă ā¿wÅ Ĉ³v¾Õ wĉ ÿ

 ć¹đĀå, 

                                                                     Üú«          2 º³vÿ 
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School of Engineering 

Department of Civil and Environmental Engineering 

Bachelor Curriculum  
 

A- General courses 22 units From Table No. 1 

B- Basic courses 20 units From Table No. 2 

C- Core courses                                       78 units From Table No. 3 

D- Selective courses                                9-13 units 

preferably, in one of the four fields of water and 

environment, geotechnics and transportation , 

structure and surveying, from Table No. 4 

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

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

      Total  140 units  

 

Table No.1- General Courses List 

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

 Updated: April 2021 

Notes Hours 
Units Course Title Subject 

Total Pr. Th. 

Islamic Thought 1 

is prerequisite for 

Islamic Thought 2. 

2 Courses from 

these 4 have to be 

Selected 

32 0 32 2 Islamic Thought 1 (Origin & 

Resurrection) Theoretic

al 

Foundati

on of 

Islam 

32 0 32 2 Islamic Thought 2 

(Prophecy & Imamate) 
32 0 32 2 Human in Islam 

32 0 32 2 Social & Political Rights in 

Islam 

1 Course from 

these 4 has to be 

Selected 

32 0 32 2 Moral Philosophy 

(Educational Topics) 

Islamic 

Ethics 
32 0 32 2 Islamic Ethics (Basics & 

Concepts) 

32 0 32 2 Ethics of Life (Applied 

Ethics) 
32 0 32 2 Islamic Scientific Mysticism 

1 Course from 

these 3 has to be 

Selected 

.- 0 32 2 Islamic Revolution of Iran 
Islamic 

Revolutio

n 

.- 0 32 2 Constitution of the IR Iran 

.- 0 32 2 
Political Thought of Imam 

Khomeini 

1 Course from 

these 3 has to be 

Selected 

32 0 32 2 Analytical History of 

Beginning of Islam 
Islamic 

History 

& 

Civilizati

on 

32 0 32 2 History of Imamate 

32 0 32 2 
History and Civilization of 

Islam & Iran 
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1 Course from 

these 2 has to be 

Selected 

32 0 32 2 Thematic Interpretation of 

Qurôan 
Familiari

ty with 

Islamic 

Sources 32 0 32 2 Thematic Interpretation of 

Nahj-ul-Balagha 

All Units Are 

Mandatory 

32 0 32 2 Family & Population Knowledge 
48 0 48 3 Persian Language 
48 0 48 3 English Language 
24 16 8 1 Physical Education 
32 32 0 1 Teaching Sports 1  

Total                                                            22 units 

 

Table No. 2 -Basic Courses List 

No. Course Name 
Course 

No. 
Units Prerequisite (or Corequisite) 

2-1 General Mathematics 1  3 - 

2-1 General Mathematics 2  3 General Mathematics 1 

2-3 Differential Equations  3 
General Mathematics 2 (or 

corequisite)  

2-4 
Engineering Statistics & 

Probability 
 2 General Mathematics 1 

2-5 Physics 1- Engineering  3 
General Mathematics 1 (or 

corequisite) 

2-6 Physics 1 Laboratory  1 
Physics 1- Engineering (or 

corequisite) 

2-7 
Computer Concepts & 

Programming-Engineering 
 3 1st Semester and onward 

2-8 Numerical Analysis  2 

Differential Equations, 

Computer Concepts & 

Programming-Engineering 

             Total                                                                20 Units  

 

 

 

 

Table No. 3- Core Courses List 

No. Course Name 
Course 

No. 
Units Prerequisite (or Corequisite) 

3-1 Engineering Mathematics  3 
Differential Equations, General 

Mathematics 2 

3-2 Environmental Engineering  2 3rd Semester and onward 

3-3 Engineering Geology  2 2nd Semester and onward 

3-4 
Engineering Geology 

Laboratory 
 1 

Engineering Geology (or 

corequisite) 
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3-5 
Construction Materials & 

Laboratory 
 2 

Engineering Geology (or 

corequisite) 

3-6 Concrete Technology  2 

Construction Materials & 

Laboratory, Strength of 

Materials 1 

3-7 
Concrete Technology 

Laboratory  1 
Concrete Technology (or 

corequisite) 

3-8 
Fundamentals of Terrestrial 

Surveying 
 2 

Mathematics 1, Engineering 

Probability and Statistics 

3-9 Building Drawing  2 1st 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 

3-14 Soil Mechanics 1  3 

Engineering Geology, Strength 

of Materials 1, Fluid 

Mechanics (or corequisite) 

3-15 Soil Mechanics Laboratory 1  1 Soil Mechanics 1 

3-16 Hydraulics  2 Fluid Mechanics 

3-17 Hydraulics Laboratory  1 Hydraulics (or corequisite) 

3-18 Engineering Hydrology  3 
Engineering Statistics and 

Probability, Fluid Mechanics 

3-19 Structural Analysis 1  3 Strength of Materials 1 

3-20 Structural Analysis 2  3 
Structural Analysis 1, 

Numerical Analysis 

3-21 Design of Steel Structures 1  3 Structural Analysis 1 

3-22 Design of Steel Structures 2  3 
Structural Analysis 2, Design 

of Steel Structures 1 

3-23 Design of RC Structures 1  3 
Concrete Technology, 

Structural Analysis 1 

3-24 Design of RC Structures 2  3 
Structural Analysis 2, Design 

of RC Structures 1 

3-25 

Foundations and Basics of 

Architecture and Urban 

Planning 
 2 

Building Drawings, Structural 

Analysis 1 

3-26 Foundation Engineering 1  3 
Soil Mechanics 1, Design of 

RC Structure 1 

3-27 
Buildings Construction 

Methods and Safety 
 2 

Fundamentals and Basics of 

Architecture and Urban 

Planning, Design of Steel 

Structures 2, Design of RC 

Structures 2 

3-28 Highway Engineering  2 
Fundamental of Terrestrial 

Surveying, Soil Mechanics 1 
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3-29 Pavement Design  2 

Construction Material & 

Laboratory, Highway 

Engineering, Foundation 

Engineering 1 

3-30 
Elementary Dynamics of 

Structures 
 3 

Dynamics, Engineering 

Mathematics, Structural 

Analysis 2 (or corequisite)  

3-31 
Earthquake Engineering 

Fundamentals 
 3 

Elementary Dynamics of 

Structures 

3-32 
Water and Wastewater 

Engineering 
 3 

Hydraulics, Engineering 

Hydrology 

3-33 
Project Quantity & Cost 

Estimate 
 1 

Buildings Construction 

Methods and Safety (or 

corequisite) 

              Total                                                              78 Units 

 
 

 

Table No. 4-1- Selective Courses List 

Field of Water and Environmental  

No. Course Name 
Course 

No. 
Units 

Prerequisite (or 

Corequisite) 

4-1-1 Hydraulic Structures  3 Hydraulics, Soil Mechanics 1 

4-1-2 
Fundamentals of Dam 

Engineering  2 
Hydraulics, Engineering 

Hydrology 

4-1-3 Water Resources Engineering  3 
Engineering Mathematics, 

Engineering Hydrology 

4-1-4 
Quality Management of 

Water Resources 
 3 

Environmental Engineering, 

Engineering Hydrology 

4-1-5 Probabilistic Hydrology   3 Engineering Hydrology 

4-1-6 Hydraulic Machinery  2 Hydraulics 

4-1-7 General Chemistry  3 ------ 

4-1-8 

Chemistry and Microbiology 

of Water and Wastewater and 

Laboratory 

 3 Environmental Engineering 

4-1-9 
Principles of Water Treatment 

Engineering and Laboratory 
 3 

Environmental Engineering 

 

4-1-10 

Principles of Wastewater 

Treatment Engineering and 

Laboratory 

 3 Environmental Engineering 

4-1-11 Solid Waste Management  3 Environmental Engineering 

4-1-12 
Air Pollution and Control 

Methods 
 3 Environmental Engineering 

             Total                                                                  34 units 
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Table No. 4-2- Selective Courses List 

Field of Geotechnics and Transportation 

No. Course Name 
Course 

No. 
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 
Principles of Geotechnical 

Engineering 
 2 Foundation Engineering 1 

4-2-4 
Fundamental of Rock 

Mechanics 
 3 

Construction Materials & 

Laboratory, Soil Mechanics 1 

4-2-5 
Principles of Tunnel 

Engineering 
 2 

Fundamentals of Rock 

Mechanics 

4-2-6 
Principles of Embankment 

Dams Engineering 
 3 

Foundation Engineering 1, 

Hydraulics 

4-2-7 
Introduction to Geo-

Environmental Engineering 
 2 

Soil Mechanics 1, 

Environmental Engineering 

4-2-8 Retaining Structures  2 Foundation Engineering 1 

4-2-9 
Geosynthetics and Soil 

Improvement Techniques 
 3 Foundation Engineering 1 

4-2-10 

Introduction to Numerical 

Methods & Software in 

Geotechnical Engineering 

 2 Foundation Engineering 1 

4-2-11 
Highway and Construction 

Machineries 
 2 

Highway Engineering, 

Concrete Technology, 

Buildings Construction 

Methods and Safety (or 

corequisite) 

4-2-12 
Principles of Traffic 

Engineering 
 2 

Engineering Statistics and 

Probabilities, Highway 

Engineering 

4-2-13 Transportation Engineering  2 

Engineering Statistics and 

Probabilities, Highway 

Engineering 

4-2-14 Railway Engineering  2 
Pavement Design (or 

corequisite)  

4-2-15 
Airport Engineering 

Principles 
 2 Pavement Design 

4-2-16 Pavement Laboratory  1 Pavement Design 

               Total                                                                35 units 
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Table No. 4-3- Selective Courses List 

Field of Structure 

No. Course Name Course No. Units Prerequisite (or Corequisite) 

4-3-1 Strength of Materials 2  3 Strength of Materials 1 

4-3-2 Loading  2 
Structural Analysis 2 (or 

corequisite) 

4-3-3 
Elementary Optimization of 

Structures 
 3 

Structural Analysis 2, 

Engineering Mathematics (or 

corequisite) 

4-3-4 
Matrix Analysis of 

Structures 
 3 Structural Analysis 2 

4-3-5 Elementary Finite Elements  3 
Structural Analysis 2, 

Engineering Mathematics 

4-3-6 
Principles of Bridge 

Engineering 
 2 

Design of Steel Structures 2, 

Design of RC Structures 2 

4-3-7 Masonry Buildings  2 

Structural Analysis 2, 

Construction Materials & 

Laboratory 

4-3-8 Wood Structures  2 

Structural Analysis 2, 

Construction                                                                                                                                                                                                                                                               

Material & Laboratory 

4-3-9 
Maintenance and Repair of 

Structures 
 2 

Design of RC Structures 2, 

Design of Steel Structures 2 

4-3-10 Strength of Materials Lab  1 Strength of Materials 1 

4-3-11 
Welding Technology, 

Inspection and  Workshop 
 2 

Design of Steel Structures 2, 

Building Construction 

Methods and Safety 

4-3-12 
Seismic Design of Concrete 

Structures 
 3 

Design of Reinforced Concrete 

Structures 2, Earthquake 

Engineering Fundamentals (or 

corequisite) 

4-3-13 
Seismic Design of Steel 

Structures 
 3 

Design of Steel Structures 2, 

Earthquake Engineering 

Fundamentals (or corequisite) 

             Total                                                                    31 units 
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Table No. 4-4- Selective Courses List 

Field of Surveying 

No. Course Name Course No. Units Prerequisite (or Corequisite) 

4-4-1 
Principles of Remote 

Sensing 
 3 

Fundamentals of Terrestrial 

Surveying 

4-4-2 
GIS Principles in Civil 

Engineering 
 2 

Fundamentals of Terrestrial 

Surveying 

4-4-3 
Fundamentals of 

Photogrammetry 
 3 

Fundamentals of Terrestrial 

Surveying 

4-4-4 
GIS Applications in Water 

Resources Engineering 
 2 

GIS Principles in Civil 

Engineering, Engineering 

Hydrology, Hydraulics 

4-4-5 GIS Laboratory  1 
GIS Principles in Civil 

Engineering (or corequisite) 

4-4-6 
Principles of Global 

Positioning System 
 2 

Fundamentals of Terrestrial 

Surveying 

4-4-7 
Adjustment Calculations and 

Statistical Tests 
 3 Numerical Analysis 

4-4-8 
Geodetic Surveying and 

Control Networks Analysis 
 3 

Adjustment Calculations and 

Statistical Tests 

4-4-9 
Microgeodesy and Industrial 

Surveying 
 2 

Geodetic Surveying and Control 

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 6th Semester and onward 

5-2 Systems Engineering  2 
Engineering Statistics and 

Probability 

5-3 Architectural Design  2 
Foundations and Basics of 

Architecture and Urban Planning 

5-4 
Principles of Construction 

Management 
 2 

Project Quantity and Cost 

Estimate, Engineering Economy 

5-5 
Mechanical and Electrical 

Utilities 
 2 

Building Drawing, Fluid 

Mechanics  

5-6 Engineering Economics  2 7th Semester and onward 

5-7 
Fundamentals of Electrical 

Engineering 
 2 

Differential Equations, Physics 

1- Engineering 

5-8 
Iranian National Building 

Codes 
 2 7th Semester and onward 
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5-9 
Project Quantity and Cost 

Estimation Project 
 1 

Project Quantity and Cost 

Estimate (or corequisite) 

5-10 Research Project 1
**

  1 Last Semester 

5-11 Research Project 2
**

  2 Last Semester 

5-12 Research Project 3
**

  3 Last Semester 

               Total                                                                23 units 

*:    At most 4 units of Elective Courses can be taken from table number 5, from the list of Selective Courses in 

four fields listed in tables number 4, or courses from other university departments (with the approval of the 

department council). 

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

project proposal to the council. 

 

 

Table 6- Skill -Based Courses List 

No. Course Name 
Course 

No. 
Units Prerequisite (or Corequisite) 

6-1 Terrestrial Field Surveying  1 
Fundamentals of Terrestrial 

Surveying (or corequisite) 

6-2 
Water and Wastewater 

Engineering Project 
 1 

Water and Wastewater 

Engineering (or corequisite) 

6-3 
Reinforced Concrete 

Structures Project 
 1 

Design of Reinforced Concrete 

Structures 2 

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

6-5 
Highway Engineering 

Project 
 1 

Highway Engineering, Project 

Quantity & Cost Estimation (or 

corequisite) 

6-1 Internship  2 

Passing at least 100 units 

including one of the two 

courses of Design of Reinforced 

Concrete Structures 1 or Design 

of Steel Structures 1 

                Total                                                               7 Units  
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 ôÎå Å÷SĀ 

 
Chapter T hree 

ôÎå¾Å Ãÿ½¹ 

 

 

Coursesė 

Syllabuse 
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ĈùĀúÝ Ãÿ½¹ 
(General Courses) 
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  Ãÿ½¹ óÿº« Ă¸Æý üĉ¾·j Ăz ĈzwĊ¤Å¹ ćv¾z

  ûvĀþÝ wz ĈùĀúÝ  Ãÿ½¹ ôÎå¾Å ÿ óÿº«

 ĈùĀúÝ    Ç¿Āùj ćÀĉ½ Ăùwý¾z ¾¤å¹ ów£¾~ Ăz

 Ã½¹j Ăz ĈõwÝ  ¾ĉ¿  )¹¹¾ñ ĂÞ«v¾ù 

To obtain the latest version of the 

table of general courses titled 

General Coursesô List and 

Syllabuses, refer to the portal of the 

Higher Education Planning Office at 

the following address  

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

 

 

 
 

 

 

 

 

 

 

http://www.msrt.ir/fa/grid/283
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Ăĉw~ Ãÿ½¹ 
(Basic Courses) 
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 ĈùĀúÝ ¡wĊÑwĉ½, General Mathematics 1 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ăĉw~ Basic Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~      ¹½vºý None Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

,(  º³ ÿ ÜzvĀ£ IĈöĊö´£ ĂÅºþă ¾z ćv Ăùºêù 

-  (  ûj ¡v½Ā¤Å¹ ÿ ÜzvĀ£ è¤Êù IĈò¤ÅĀĊ~ ÿ º³ ćwĉwÒé 

.  ( è¤Êù ĈîĉÀĊå ÿ ĈÅºþă ćwă¹¾z½wí 

/ (  óv¾ò¤ýv ÿ ôĊÆýv¾æĉ¹ xwÆ³ ĈÅwÅv ćwĉwÒé IÜzvĀ£ óv¾ò¤ýv äĉ¾Þ£ 

0 ( äö¤¸ù ¡w{Åw´ù ½¹ óv¾ò¤ýv ¹¾z½wí 

1  (   ĈõwÞ¤ù wĉ ûÿ½vÿ ÜzvĀ£ 

2 ( wă¾Æí Ăz ĂĉÀ¬£ ÿ À« Ăz À« óv¾ò¤ýv I¾Ċâ¤ù ÐĉĀÞ£ ºþýwù ć¾Ċñ óv¾ò¤ýv ćwă Çÿ½ 

3 (  ć¾Å¹ÿº´ùwý ćwă 

 

Course Syllabus:(48 Hours) 

Introduction to analytic geometry, functions, and limits 1 - 

Topics on limits, continuity, and derivatives 2 - 

Applications of differentiation 3 - 

Integrations 4 - 

Applications of integrations 5 - 

Transcendental functions 6 - 

Techniques of integration 7 - 

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

infinite series 9 - 

 

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

Publishers 
1. 

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

Company 
2. 

Stewart, J., Clegg, D. and Watson, S., 2021, ñCalculus: Early Transcendentalsò, 9th Edition, 

Boston, MA, Cengage 
3. 

Thomas, G. B. J. and Finney, R. L., 1996, "Calculus and Analytic Geometry", 9th Edition, 

Addison-Wesley Publishing Company 
4. 

Strang, G., 2017, ñCalculusò, 3rd Edition, Wellesley-Cambridge Press 5. 

Field, M. J., 2013, ñDifferential Calculus and Its Applicationsò, Dover Publication Inc. 6. 

Avez, A., 2020, ñDifferential Calculusò, Dover Publications Inc. 7. 
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 ¡wĊÑwĉ½ĈùĀúÝ- General Mathematics 2 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

 Ã½¹ āÿ¾ñ Ăĉw~ Basic Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

 ¿wĊþÊĊ~  ĈùĀúÝ ¡wĊÑwĉ½, General Mathematics I Prerequisite 

 ¿wĊþúă   Corequisite 

 

 ôÎå¾Å$ 5Ã½¹/3 #¢ÝwÅ 

, (  ))) ÿ Ĉ{Öé ¡wÎ¤¸ù  Ić¾¤ùv½w~ ¡đ¹wÞù 

-  (  ćºÞz ĂÅ ÿ ÿ¹ ćwÒå ½¹ wă½v¹¾z 

.  (  ÜzvĀ£ ć¾¤ùv½w~ Èĉwúý ÿ ĈÕÿ¾¸ù ÜÕwêù ¡đ¹wÞù 

/ (  wÒå ½¹ ¢í¾³ ÿ wĄýj è¤Êù ÿ ć½v¹¾z ÜzvĀ£ 

0 (  wĄýj ĈtÀ« ÿ Ĉöí è¤Êù ÿ ā¾Ċâ¤ù ºþ¯ ÜzvĀ£ 

1  (  ćwă óv¾ò¤ýv ĈîĉÀĊå ÿ ĈÅºþă ôtwÆù ½¹ wĄýj ¹¾z½wí ÿ Ăýwñ ĂÅ ÿ Ăýwñÿ¹ 

2 ( Ô¸õv Ĉþ´þù óv¾ò¤ýv ÿ ĈtÀ« ¡wê¤Êù ¹¾z½wí  Iûwĉ¹v¾ñ I½v¹ ¢Ą« è¤Êù Ić½v¹¾z ćwă ûvºĊù 

 

Course Syllabus:(48 Hours) 

Parametric equations and polar coordinates 1 - 

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

Conic sections and parameterized curves 3 - 

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

Multivariable functions and partial derivatives 5 - 
Multiple integrals, double and triple integrals and their applications in geometrical and 

physical problems 
6 - 

Vector fields, directional derivatives, gradients, applications of partial derivatives, and 

line integrals 
7 - 

 

References: 

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

Publishers 
1. 
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Silverman, R. A., 2014, "Modern Calculus and Analytic Geometry", The Macmillan 

Company 
2. 

Stewart, J., Clegg, D. and Watson, S., 2021, ñCalculus: Early Transcendentalsò, 9th 

Edition, Boston, MA, Cengage 
3. 

Thomas, G. B. J. and Finney, R. L., 1996, "Calculus and Analytic Geometry", 9th Edition, 

Addison-Wesley Publishing Company 
4. 

Strang, G., 2017, ñCalculusò, 3rd Edition, Wellesley-Cambridge Press 5. 

Field, M. J., 2013, ñDifferential Calculus and Its Applicationsò, Dover Publication Inc. 6. 

Avez, A., 2020, ñDifferential Calculusò, Dover Publications Inc. 7. 
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 ôĊÆýv¾æĉ¹ ¡đ¹wÞù Differential Equations 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ăĉw~ Basic Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~       ĈùĀúÝ ¡wĊÑwĉ½- General Mathematics 2 Prerequisite     

¿wĊþúă  ĈùĀúÝ ¡wĊÑwĉ½- General Mathematics 2 Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

,(  wĄýj ô³ ¿v ½ĀÚþù ÿ ôĊÆýv¾æĉ¹ ¡đ¹wÞù ćºþz øĊÆê£ IĂùºêù 

-  ( ))) ÿ üòúăwý Iüòúă Ióÿv Ă{£¾ù ĈÖ· ôĊÆýv¾æĉ¹ ¡đ¹wÞù 

.  ( wă¾¤ùv½w~ ¾ĊĊâ£ Çÿ½ ÿ üĊÞùwý yĉv¾Ñ Çÿ½ I¢zw§ yĉv¾Ñ wz üòúă I÷ÿ¹ Ă{£¾ù ĈÖ· ôĊÆýv¾æĉ¹ ¡đ¹wÞù 

/ (  ìúí Ăz ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³ ć¾Å Iwăþ¯º  ćv Ăöú«ćwă I½ºývÂõÜzvĀ£  wùwñ ÿ ôÆz 

0 (  ìĊýwîù ÿ ìĉÀĊå ½¹ ÷ÿ¹ Ă{£¾ù ôĊÆýv¾æĉ¹ ¡đ¹wÞù ¹¾z½wí 

1  (  ÷ÿ¹ ÿ óÿv Ă{£¾ù ĈÖ· ôĊÆýv¾æĉ¹ ¡đ¹wÞù āwò¤Å¹ ô³ ¾z ćv Ăùºêù 

2 ( ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³ ½¹ ûj ¹¾z½wí ÿ ÃĒ~đ ôĉº{£ 

 

Course Syllabus:(48 Hours) 

Introduction, classification of differential equations, solution of differential equations, 

é 
1 - 

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

nonhomogeneous 
2 - 

Analytical solution of the second-order differential equations with constant coefficients, 

method of undetermined coefficients, variation of parameters. 
3 - 

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

and Gamma functions. 
4 - 

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

equations. 
6 - 

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

 

References: 
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Boyce, W. E. and Di Prima, R. C., 2012, "Elementary Differential Equations and 

Boundary Value Problems", 10th Edition, John Wiley and Sons, Inc. 
1. 

Boyce, W. E. and Di Prima, R. C., 2012, "Elementary Differential Equations", 10th 

Edition, John Wiley and Sons, Inc. 
2. 

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

Modern 

Methods and Applications", 2nd Edition, John Wiley and Sons, Inc. 
3. 

Kreyszig, E., Kreyszig, H. and Norminton, E. J., 2011, ñAdvanced Engineering 

Mathematicsò, 10th Edition, John Wiley and Sons, Inc. 
4. 

Wylie, C. R. and Barrett, L. C., 1995, "Advanced Engineering Mathematicsò, 6th 

Edition, McGrawïHill Book Co.. 
5. 

Barbu, V., 2016, ñDifferential Equationsò, Springer International Publishing 6. 

Said-Houari, B., 2016, ñDifferential Equations: Methods and Applicationsò, Springer 

International Publishing 
7. 

Turyn, L., 2014, ñAdvanced Engineering Mathematicsò, CRC Press, Taylor & Francis 

Group 
8. 
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 ĈÅºþĄù ¡đwú¤³v ÿ ½wùj 
Engineering Statistics & 

Probability  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ Ăĉw~ Basic Course Category 

 ÛĀýÃ½¹  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~       ĈùĀúÝ ¡wĊÑwĉ½, General Mathematics 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  
¾z ćv Ăùºêù   IĈæĊÍĀ£ ½wùj Ăĉ¾Úý  IüĊòýwĊù wz āv¾úă wă ûj Ĉõÿº« Èĉwúý ÿ wă ĂýĀúý Iwă ĂÝĀú¬ùwúý  I

Äýwĉ½vÿ ÿ ĂýwĊù 

-  (  5ówú¤³vv yĊí¾£ ÿ ôĉº{£ú¤³ ĂÕĀz¾ù ćwĉwÒé ÿ ¡đw 

.  ( Ĉå¹wÎ£ ćwă¾Ċâ¤ù   ûj ć½wùj Üĉ¿Ā£ ÿwă 

/ ( 
£wÞĉ¿Ā£ Äýwĉ½vÿ ÿ üĊòýwĊùĈ ûĀ°úă5    ÿ¹ ¡wÞĉ¿Ā£  IüÅvĀ~ ćv Ăöú«ĈÅºþă çĀå IÜĉ¿Ā£   Üĉ¿Ā£ Iówù¾ý

 Ĉå¹wÎ£ ¾Ċâ¤ùºþ¯ 

0 (  ÿ Ĉå¹wÎ£ ć¾Ċñ ĂýĀúý  ºĊõĀ£ Ĉå¹wÎ£ ¹vºÝv 

1  (  ì¯Āí ĂÞùw« ¿v ć¾Ċñ ĂýĀúý 

2 (  ć½wùj ćwă¾¤ùv½w~ ¹½ÿj¾z 

3 ( 
 IûwþĊúÕv ôÍvĀå IĈÑwĉ½ ºĊùv  ûĀù¿jtĊÑ¾å ûĀù¿j I¡wĂĉÀ¬£ I   ôĊö´£ ÿ   IûĀĊÅ¾ñ½ IÄýwĉ½vÿ

 wă ā¹v¹ ¾z Ô· Ç¿v¾z Ić¾¤ùv½w~ ¾Ċá ćwă Çÿ½ ûĀù¿j IĈò¤Æ{úă 

4  (  ć¾¤ùv½w~wý ½wùj 

 

Course Syllabus:(32 Hours) 

Introduction to descriptive statistics, set theory, samples and tabular presentation of data 

along with mean, mode, median, and variance   1 - 

  probability: transforming and combining probabilities and related theorems 2 - 

  Random variables and their distribution 3 - 
  Mean and variance of different distributions such as, Poissonôs binomial distribution, 

geometric distribution, normal distribution, multivariate random distribution 
4 - 

   Random sampling and random numbers generation 5 - 
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  Sampling small population 6 - 

  Estimating statistical parameters 7 - 
  Confidence interval, mathematical expectation, t test, hypothesis testing, variance 

analysis, regression, correlation, nonparametric statistics, linear regression 
8 - 

Nonparametric statistics 9 - 

 

References: 

 I)û IĈĄõv ¢úÞýI.4/,I Ϧ  ÿ ½wùjĈÅºþĄù ¡đwú¤³vϦI ìæõv¹ ¡v½wÊ¤ýv Iøăº¬ă |w¯  

Nemat Elahi, N., 2015, "Engineering Statistics and Probabilities", 18th Edition, Dalfak 

Publications (In Persian) 

1. 

Benjamin, J. R. and Cornell, C. A., 1970, "Probability, Statistics and Decisions for Civil 

Engineers", Math. Geol. 
2. 

Triola, M. F. and Lossi, L., 2018, ñElementary Statisticsò, 13th Edition, Addison Wesley 3. 
Tung, Y. K., Yen, B. C. and Melching, C. S., 2006, "Hydrosystems Engineering 

Reliability 

Assessment and Risk Analysis", Math. Geol. 
4. 

Ang, A. H. and Tang, W. H., 2007, ñProbability Concepts in Engineering: Emphasis on 

Applications in Civil & Environmental Engineeringò, 2nd Edition, John Wiley & Sons, 

Inc. 
5. 

 I)© Iûwĉ¹Ā{Ąz,.4/ IϦĈ£wùºêù ówú¤³v ÿ ½wùj Ϧ |w¯ I/-Ãºé ûw¤Åj ¡v½wÊ¤ýv I ćĀÑ½ 

Behbodian, J., 2015, "Preliminary Statistics and Probability", 42nd Edition, Astan Quds 

Razavi Publishing House (In Persian) 
6. 

 I)© Iûwĉ¹Ā{Ąz,.44 IϦć¾¤ùv½w~wý ćwĄÉÿ½Ϧ |w¯ I,+ ½Āý ÷wĊ~ āwòÊýv¹ ¡v½wÊ¤ýv I 

Behbodian, J., 2020, "Nonparametric Methods", 10th Edition, Payam Noor University 

Press (In Persian) 
7. 
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 ìĉÀĊå,(  ĈÅºþĄù Physics 1-Engineering  

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ Ăĉw~ Basic Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  ĊÑwĉ½¡w  ĈùĀúÝ, General Mathematics 1 Prerequisite      

 ¿wĊþúă ĊÑwĉ½¡w  ĈùĀúÝ, General Mathematics 1 Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  ÿ wă½v¹¾z Iwă ¢Ċúí ć¾Ċñ ā¿vºýv Ićº³vÿ ćwă ø¤ÆĊÅ wz ĈĉwþÉj 5Ăùºêù ć½v¹¾z¾{« 

-  (  ĂÕĀz¾ù üĊývĀé Iwă½ÿw¤Êñ ÿ wăÿ¾Ċý ¾§v ¢´£ ó¹wÞ£ Óÿ¾É Ió¹wÞ£ 

. (  ôê§ ĂzwÊù ÿ üĊù¿ ¢í¾³ I¢í¾³ ÛvĀýv Ixw¤É ÿ ¢Ý¾Å IºÞzÿ¹ ÿ ºÞz ìĉ ½¹ ¢í¾³ 

/( 
  IĈö·v¹ ôĊÆýw¤~ ćÁ¾ýv IĈö·v¹ ½wí IìĊ¤Åđv ôĊÆýw¤~ ćÁ¾ýv IĈÊ{þ« ćÁ¾ýv I½wí IĂùºêù 5ćÁ¾ýv ÿ ½wí

  ûvĀ£ 

0 (  ÓĀz¾ù üĊývĀé ÿ ÜÊÞÊ£ Iiwêz ûĀýwé IĂz¾Ñ 

1 ( é ÿ wù¾ñ Iwù¹¾æÍ ûĀýwé IìĊùwþĉ¹Āù¾£ óÿv ûĀýw wù¹ ć¾Ċñ ā¿vºýv IìĊùwþĉ¹Āù¾£ 

2( 
   IĈõwê¤ýv ĈÊ{þ« ćÁ¾ýv Iôùwí ćwă¿wñ 5wă¿wñ ĈÊ{þ« Ăĉ¾Úý  ÿ ć¹v¿j Ă«½¹ IüĊòýwĊù ¹v¿j ÈĉĀ~

 ĈõĀù āÂĉÿ ćwù¾ñ 

3( ùwþĉ¹Āù¾£ ÷ÿ¹ ûĀýwé ÿ Ĉ~ÿ¾¤ýv Ĉ~ÿ¾¤ýv ½¹ ¾ĊĊâ£ IĂĉĀÆîĉ ºþĉv¾å 5ìĊ 

 

Course Syllabus: (48 Hours) 

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

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

  Motion in 1 and 2 dimensions, velocity and acceleration, types of motion,  3 - 
  Work and energy: introduction, kinetic energy, elastic potential energy, internal work, 

internal potential energy, power 
4 - 

  Impact, principle of conservation law, radiation and related laws 5 - 
  Temperature, heat and first law of thermodynamics, zeroth law of thermodynamics, 

temperature measurement 
6 - 

  Gases kinetics theories: ideal gases, translational kinetics energy, mean free path, 

degree of freedom and molar specific heat 
7 - 

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



 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

44 | 261 P a g e 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References: 

Walker, J., Holliday, D. and Resnick, R., 2014, "Fundamentals of Physics", 10th Edition, 

John Wiley and Sons, Inc. 
1. 

Young, H. D., and Freeman, R. A., 2017, "University Physics with Modern Physics", 14th 

Edition, Pearson Education 
2. 

Kleppner, D. and Kolenkow, R., 2013, "An Introduction to Mechanics", 2nd Edition, 

Cambridge University Press 
3. 
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 ìĉÀĊå āwòÊĉwù¿j,   Physics 1 Laboratory 

 

ā½wúÉ 

 Ã½¹ 

 
 Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ Ăĉw~ Basic Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w    ìĉÀĊå,(  ĈÅºþĄù Physics 1- Engineering Prerequisite      

 ¿wĊþúă   ìĉÀĊå,(  ĈÅºþĄù Physics 1- Engineering Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  Ă´æÍ ½¹ Üévÿ ćwăÿ¾Ċý ćv¾z ó¹wÞ£ Ó¾É ĈÅ½¾z 

-  (  Ĉú¬³ ÷¾« ć¾Ċñ ā¿vºýv ¡wÞĉwù ÿ ¡vºùw« 

. (  ā¹wÅ ðýÿj ½¹ ĈýwÅĀý ¢í¾³ üĊývĀé ĈÅ½¾z 

/( õwí Ĉzj Ç¿½v ć¾Ċñ ā¿vºýv¾ ¡vºùw« āÂĉÿ ćwù¾ñ ¢Ċå¾Ù ć¾Ċñ ā¿vºýv ÿ ¾¤úĉ 

0 (  xj ¾Ċ¸{£ ûwĄý ćwù¾ñ üĊĊÞ£ 

1 ( ¶ĉ xÿ» ûwĄý ćwù¾ñ ć¾Ċñ ā¿vºýv 

2( ¡wÞĉwù Ĉú¬³ ÓwÆ{ýv yĉ¾Ñ üĊĊÞ£ 

3(  ÓwÆ{ýv yĉ¾Ñ üĊĊÞ£ ¡vºùw« ĈõĀÕ 

4 ( ô~ĀíĀù¾£ ¢·wÅ ÿ wă ªþÅ wù¹ ĈÅ½¾z 

,+( ¡vºùw« ¡v½v¾³ ¢ĉvºă yĉ¾Ñ üĊĊÞ£ 

 

Course Syllabus: (32 Hours) 

Investigation of Equilibrium Condition of Planar Forces   1 - 

  Measuring Mass Density of Solids and Fluids 2 - 

  Investigation of Harmonic Motion of Simple Pendulum 3 - 

  Measuring Water Equivalent Calorimeter and Solid Specific Heat Capacity 4 - 

  Determination of Latent Heat of Water Evaporation  5 - 

  Measuring the Latent Heat of Melting Ice 6 - 

  Determination of Volumetric Expansion Coefficient of Fluids 7 - 

  Determination of Coefficient of Linear Expansion of Solids 8 - 
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Investigating Thermometers and Manufacturing Thermocouple 9 - 

Determination of Thermal Conductivity Coefficient of Solids 10 - 

 

References: 

 I #ø«¾¤ù$ )÷ üĉº£,.1/ I Ϧûj Ă{Åw´ù ÿ āºăwÊù ćwăwÖ·Ϧ  I© IðþĊ~w£ ĈăwòÊýv¹ ¾Êý Àí¾ù I) 

Tadayoun, M. (Translator), 1985, "Observation Errors and Its Calculation", Topping, J., 

Academic Publishing Center (In Persian) 

1. 

)± )÷ IÐĊå ÿ )Û )÷ IûwĊýwùÀăwÉ  ú«¾¤ù$üĊ#  I,.2+  I ϦĈöúÝ ìĉÀĊåϦI)ó )© I½ÀĉvĀîÅv  I      ¾Êý Àí¾ù

ĈăwòÊýv¹ 

Shahzamanian, M. A. and Feiz, M. H. (Translators), 1991, "Practical Physics", Squizer, 

J. L., Academic Publishing Center (In Persian) 

2. 

Topping, J., 1972, "Errors of Observation and Their Treatment", 4th Edition, Chapman 

and Hall 
3. 

Squires, G. L., 2001, "Practical Physics", 4th Edition, Cambridge University Press 4. 

Kleppner, D. and Kolenkow, R., 2013, "An Introduction to Mechanics", 2nd Edition, 

Cambridge University Press 
5. 
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  ÿ Ĉýw{ùĂùwý¾z ¾£ĀĊ ùwí ĈÆĉĀý (

ĈÅºþĄù  

Computer Concepts & Programming-

Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ăĉw~ Basic Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~      ówÆúĊýóSÿv  ÿ  ºÞz 1st Semester and Onward Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  ¾£ĀĊ ùwí ĂĊõÿv øĊăwæù  ÿĈå¾Þù ćvÀ«v  ĈöÍv  ¾£ĀĊ ùwí  ÿ  ÔĊ´ù  ûj $ ÷¾ý  ½vÀåv (  ¢¸Å ½vÀåv # 

-  (  Ăùºêù ¾z ćv  Ăùwý¾z ¹¾z½wíûv¾úÝ ĈÅºþĄù ½¹ ¾£ĀĊ ùwí ĈÆĉĀý 

.  ( Èĉwúý  ā¹v¹ $ ć¹ºÝ  ÿ ¾Ċá ć¹ºÝ # 

/ ( ĈĉwþÉj wz ûwz¿  üĊÉwù 

0 (  ø¤ĉ½Āòõvwă ÿ  ¾ĉ¿  ø¤ĉ½Āòõvwă  ÿ  ºýÿ½  wúý 

1  ( 

ĈĉwþÉj wz ìĉ  ûwz¿ Ăùwý¾z  ć¿wÅ 

¶ ¢zw§ Iwă  Iwă¾Ċâ¤ù ¡½w{Ý ćwă Ĉ£w{Åw´ù  ÿ  ĈêÖþù  ÿ ÛvĀýv  ôúÞõv½Ā¤Å¹  wă 

¶ ÛvĀýv  Ăêö³ Iwă ¡wĊöúÝ IĈÕ¾É Iwă½v¹¾z  Äĉ¾£wù wă 

¶ ¾ĉ¿ Ăùwý¾z wă 

¶ ôúÞõv½Ā¤Å¹  ćwă ć¹ÿ½ÿ  ÿ  Ĉ«ÿ¾· 

¶ ø¤ĉ½Āòõv  ćwă  óÿvº¤ù  ºþýwù  Çÿ½ ćwă Ā¬¤Æ«  ÿ y£¾ù   û¹¾í 

2 ( ów¨ùćwă ĈöúÝ  Ăùwý¾zć¿wÅ ć¹ºÝ ôĊö´£ Ã½¹ wz yÅwþ¤ù 

 

Course Syllabus: (48 Hours) 

Computer elementary concepts and introduction to computer environment and main 

components (hardware and software) 
1 - 

Introduction to applications of computer programming in civil engineering 2 - 

Data representation (numbers and characters) 3 - 

Introduction to machine language 4 - 
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Algorithm, sub-algorithm, and flowchart 5 - 
Introduction to a computer programming language 

¶ constants, variables, arithmetic and logical operators, and different types of 

instructions 

¶ different types of loops, conditional statements, vectors, and matrices 

¶ sub-programs 

¶ input and output instructions 

¶ basic algorithms (search and sort) 

6 - 

Practical programming examples suitable for numerical analysis course 7 - 

 

References: 

Cormen, T. H., Leiserson, C. E., Rivest, R. L., and Stein, C., 2022, ñIntroduction to 

Algorithmsò, 4th Edition, The MIT Press 
1. 

Glassborow, F. and Allen, R., I. A., 2003, "A Beginnerôs Introduction to Computer 

Programming", John Wiley & Sons, Inc. 
2. 

Gonzalez, A. J., 2020, ñComputer Programming in C for Beginnersò, Springer 3. 
Kernighan, B. W. and Ritchie, D. M., 1988, "The C Programming language", 2nd Edition, 

Prentice Hall 
4. 

Magrab, E. B., Azarm, S., Balachandran, B., Duncan, J. H., Herold, K. E., and Walsh, G. 

C., 2011, ñAn Engineers Guide to MATLAB: With Applications from Mechanical, 

Aerospace, Electrical, Civil, and Biological Systems Engineeringò. 3rd Edition, Prentice 

Hall 

5. 

¢úă  Ić¹wzj ÷) I,.31 I Ϧ¹¾z½wí  ¾£ĀĊ ùwí ½¹ ĈÅºþĄùϦ I Èĉv¾ĉÿ IøÊÉ āwòÊýv¹ ¡v½wÊ¤ýv Ĉ¤ÞþÍ  ¿v¾ĊÉ 

Hematabadi, M., 2007, "Computer Applications in Engineering", 6th Edition, Shiraz 

University of Technology Press (In Persian) 

6. 
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 ć¹ºÝ ôĊö´£ Numerical Analysis 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ăĉw~ Basic Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w        IôĊÆýv¾æĉ¹ ¡đ¹wÞù

 ÿ Ĉýw{ù  ĈÆĉĀý Ăùwý¾z

 ¾£ĀĊ ùwí(  ĈÅºþĄù 

Differential Equations, Computer 

Consepts & Programming-

Engineering 

Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  wăwÖ· ôĊö´£) ) ) IwăwÖ· ÛvĀýv I 

-  ( ³ ))) ÿ ć¾{« ĈÖ· ¾Ċá ¡đ¹wÞù ć¹ºÝ ô 

. ( ³ ć¾{« ĈÖ· ¡đ¹wÞù ø¤ÆĊÅ ć¹ºÝ  ô 

/(  ćwă½v¹¾z ÿ ¾ĉ¹wêù Iwă Äĉ¾£wù ¾{«wĄýj yĉ¾ê£ āĀ´ý ÿ ĂÎ¸Êù 

0 ( ³ )))ÿ ć¾{« ĈÖ· ¾Ċá ¡đ¹wÞù ø¤ÆĊÅ ć¹ºÝ ô 

1 ( ÜzvĀ£ yĉ¾ê£ ÿ ĈzwĊýÿ¾z IĈzwĊýwĊù 

2( ôĊö´£  ĈÖ· ¾Ċá ÿ ĈÖ· ûĀĊÅv¾ñ½ 

3( ć¾Ċñ è¤Êù    óv¾ò¤ýv ÿ ć¾Ċñ ć¹ºÝ 

4 ( ³ ÷ÿ¹ ÿ óÿv Ă{£¾ù ĈõĀúÞù ôĊÆýv¾æĉ¹ ¡đ¹wÞù ć¹ºÝ ô 

 

Course Syllabus: (32 Hours) 

Analysis of errors, types, . . . 1 - 

  Numerical solution of nonlinear algebraic and transcendental equations 2 - 

  Numerical solution of simultaneous linear algebraic equations 3 - 

  Matrix algebra, eigenvalues and eigenvectors and their approximation 4 - 

  Numerical solution of nonlinear systems of equations 5 - 

  Interpolation, extrapolation and polynomial approximation 6 - 

  Linear and nonlinear regression analysis 7 - 

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

¶ Initial-value problems; 
¶ Boundary-value problems 

9 - 

 

References: 

Burden, R. L. and Faires, J. D., 2016, "Numerical Analysis", 10th Edition, PWS-KENT 

Publishing Co. 
1. 

Chapra, S. C., 2018, "Applied Numerical Methods with MATLAB for Engineers and 

Scientists", 4th Edition, McGrawïHill Book Co. 
2. 

Chapra, S. C. and Canale, R. P., 2015, "Numerical Methods for Engineers", 7th Edition, 

McGrawïHill Book Co. 
3. 

Constantinides, A., 1987, "Applied Numerical Methods with Personal Computers", 

McGrawïHill Book Co. 
4. 

Abramowitz, M. and Stegun, I. A., 1972, "Handbook of Mathematical Functions", Dover 

Publishing, Inc. 
5. 

Conte, S. D. and Boor, C. D., 1980, "Elementary Numerical Analysis: An Algorithmic 

Approach", 3rd Edition, McGrawïHill Book Co. 
6. 

James, M. L., Smith, G. M. and Wolford, J. C., 1993, "Applied Numerical Methods for Digital 

Computation", Harper and Row Publishers. 
7. 

Taylor, J. R., 1997, "An Introduction to Error Analysis: The Study of Uncertainties in 

Physical Measurements", University Science Books. 
8. 
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 ĈÅºþĄù ¡wĊÑwĉ½ Engineering Mathematics 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
 ĈùĀúÝ ¡wĊÑwĉ½- I 

Þùw ôĊÆýv¾æĉ¹ ¡đ¹ 
General Mathematics 2, 

Differential Equations 
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  ĈõĀúÞù ôĊÆýv¾æĉ¹ ¡đ¹wÞù ¾z ć½ÿ¾ù 

-  ( ć¾Å ¿v ć¾Ċñ ā¾Ąz wz ĈõĀúÞù ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³  ĈývĀ£ ćwă 

.  ( ÷½Ā¤Év ôĉwÆù(#ôÆz ÿ ½ºývÂõ ÜzvĀ£$ ºùwÞ¤ù ÜzvĀ£ ÿ ôĉÿĀĊõ 

/ (  óv¾ò¤ýv  IĂĉ½Āå ć¾Å wz ĈĉwþÉj #¡Ēĉº{£$  Ăĉ½Āå 

0 ( ôĊÆýv¾æĉ¹ ¡đ¹wÞù wz ĈĉwþÉj  ¡wê¤Êù wz  ĈĉÀ« 

1  (  ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³wz Ēĉº{£¡  ÃĒ~đ 

2( ¹vºÝv ôĊö´£ ÿ ¾{« wz ĈtwþÉj Ôö¤¸ù 

 

Course Syllabus: (48 Hours) 

Review of ordinary differential equations (ODEs) 1 - 

Power series solutions of ordinary differential equations 2 - 

Sturm-Liouville problems and orthogonal functions (Legendre's and Bessel's functions) 3 - 

Introduction to Fourier Series and Fourier Integral (Fourier transforms) 4 - 

Introduction to Partial Differential Equations (PDE) 5 - 

Application of Laplace transform in solution of differential equations 6 - 

  Introduction to complex analysis and algebra 7 - 

 

References: 
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Duffy, D. J., 2011, ñAdvanced Engineering Mathematics with MATLABò, 3rd Edition, CRC 

Press, Taylor & Francis Group 
1. 

Kreyszig, E., Kreyszig, H., and Norminton, E. J., 2011, ñAdvanced Engineering 

Mathematicsò, 10th Edition, John Wiley and Sons, Inc. 
2. 

O'Neil, P. V., 2017, ñAdvanced Engineering Mathematicsò, 8th Edition, Cengage Learning 3. 

Stroud, K. E. and Booth, D. J., 2011, ñAdvanced Engineering Mathematicsò, 5th Edition, 

Industrial Press 
4. 

Turyn, L., 2014, ñAdvanced Engineering Mathematicsò, CRC Press, Taylor & Francis Group 5. 

Wylie, C. R. and Barrett, L. C., 1995, ñAdvanced Engineering Mathematicsò, 6th Edition, 

McGrawïHill Book Co. 
6. 

Zill, D. J. and Cullen, M. R., 2006, ñAdvanced Engineering Mathematicsò, 3rd Edition, Jones 

and Bartlett Publishers, New York 
7. 

Churchill, R. V., Brown, J. W. and Verhey, R. F., 1974, ñComplex Variables and 

Applicationsò, 3rd Edition, McGraw Hill 
8. 

Brian, V., 2020, ñApplied Engineering Mathematicsò, Taylor and Francis 9. 
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 ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù Environmental Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   ºÞz ÿ ÷ĀÅ ówÆúĊý 3rd Semester and Onward Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (    ûj ćwă ¹¾z½wí ÿ ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù äĉ¾Þ£ 

-  ( ĈýwĄ« ÿ ćv ĂêÖþù IĈöù IĈö´ù  ²ÖÅ ½wĄ¯½¹ ĈÖĊ´ù ¢Æĉ¿ ćwă Èõw¯ 

. (  ¢Æĉ¿ ¹Ā«Āù ćwă Èõw¯ ĈõĀöÞù ÿ ¢öÝ ĈÖĊ´ù 

/(  øĊöév ¾ĊĊâ£ ÿ üĊù¿ ā¾í ûºÉ ÷¾ñ 

0 (  ĈÖĊ´ù ¢Æĉ¿ ćwă Èõw¯ Èăwí ćwă½wîăv½ 

1 (  ûj Ĉýw{ù ÿ ½vºĉw~ ĂÞÅĀ£ 

2(  Āý ćwă ćÁ¾ýv 

3( Ĉ¤Æĉ¿ ÛĀþ£ ÿ ćÁĀõĀív wz ĈĉwþÉj 

4 (  ûv¾ĉv ÿ ûwĄ« ½¹ xj ûv¾´z 

,+(  ûj ćwă Ĉñ¹Āõv ÿ xj Üzwþù wz ĈĉwþÉj 

,,(  wz ĈĉwþÉj ĂÕĀz¾ù ćwă ¹½vºýw¤Åv ÿ xĒÑwå ÿ xj ĈîĉÁĀõĀĊz ÿ ĈĉwĊúĊÉ IĈîĉÀĊå ¡wĊÍĀÎ· 

,-(  xĒÑwå ÿ xj ĂĊæÎ£ ćwă ºþĉv¾å wz ĈĉwþÉj 

,.(  āÂĉÿ ÿ ć¹wÝ ćwăºýwúÆ~ ¢ĉ¾ĉºù wz ĈĉwþÉj 

,/(  Çÿ½ ÿ vĀă Ĉñ¹Āõj wz ĈĉwþÉj  ûj ó¾¤þí ćwă 

,0(  Çÿ½ ÿ Ĉ£ĀÍ Ĉñ¹Āõj  ûj ó¾¤þí ćwă 

,1 (  ĈÖĊ´ù ¢Æĉ¿ ćwă ºùwĊ~ Ĉzwĉ¿½v ÿ ĈÖĊ´ù ¢Æĉ¿  ìĉÂ£v¾¤Åv Ĉzwĉ¿½v 

 

Course Syllabus: (32 Hours) 

Environmental engineering and its applications 1 - 



 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

55 | 261 P a g e 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  Environmental challenges at four levels; local, national, regional and global 2 - 

 Cause and effect of environmental challenges 3 - 

 Global warming and climate change 4 - 

  Solutions to environmental challenges 5 - 

  Sustainable development and its principles 6 - 

  Renewable and modern energies 7 - 

  Ecology and bio-diversity 8- 

  Water crisis in the world and Iran  9- 

Water resources and its pollution 10- 

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

Water and wastewater treatments 12- 

Integrated solid and hazardous waste management 13- 

Air pollution and its control 14- 

Noise control 15- 

Strategic environmental assessment and environmental impact assessment 16- 

 

References: 
Peavy, H. S., Row, D. R., and Tchobanoglous, G., 1987, "Environmental Engineering", 

7th Edition, McGraw-Hill Book Co. 
1. 

Blewitt, J., 2008, "Understanding Sustainable Development", Routledge Publisher 2. 
Marriott, B. B., 1997, "Environmental Impact Assessment: A  Practical Guide", McGrawï

Hill Book Co 
3. 

Mines, R. and Lackey, L., 2009, ñIntroduction to Environmental Engineeringò, Pearson 4. 
Davis, M. L. and Cornwell, D. A., 2022, ñISE Introduction to Environmental 

Engineeringò, 6th Edition, McGraw-Hill  Book Co. 
5. 
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 ĈÅºþĄù ĈÅwþÉ üĊù¿ Engineering Geology 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   ówÆúĊý¹Sÿ ÷ ÿ  ºÞz 2nd Semester and Onward Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  üĊù¿ āwòĉw«  ûv¾úÝ ĈÅºþĄù ½¹ ĈÅwþÉ 

-  (  āĀ´ý ûj Ĉö·v¹ ûwú¤·wÅ ÿ üĊù¿ ÈĉvºĊ~ ć 

.  ( üĊù¿ ćwăºþĉj¾å #))) ÿ ĈzĀÅ½ IĈýĀñ¾ñ¹ Iüĉ½»j$ ĈÅwþÉ 

/ (  üĊù¿ ²õwÎù Ĉýwí$ ĈÅwþÉ ðþÅ ÿ wă#wă 

0 ( ûwú¤·wÅüĊù¿ ćwăĂĉđ$ ĈÅwþÉ #))) ÿ ¿½¹ IôÆñ IüĊ¯ Ićºþz 

1  ( üĊù¿ āĀ´ý$ ā¿¾õ I¡ºÉ IĈñ½Àz IĈñºþív¾~ IôĊîÊ£ ćĂĉ¾Úý  Ă¤ÅĀ~ ¢í¾³ #))) ÿ Ĉĉ 

2 (  ðþÅ Ĉñ¹¿vĀă ĂýĀúý IĈñ¹¿vĀă ÛvĀýv$ w«¾z ëw· ôĊîÊ£ ÿ wă ðþÅ Ĉñ¹¿vĀă ćwă #))) ÿ wă 

3 (  Çÿ½ ÿ ¹wz x¾¸ù Èêýć¹wz ¡wzĀÅ½ ćÿ¾ÊĊ~ wz Ăözwêù ćwă 

4  ( ô³vĀÅ ¾z ©vĀùv ¾§v ÿ Ĉ¤å¾zj ¡wzĀÅ½ ôĊîÊ£ āĀ´ý 

,+(  üĊù¿ øĄù ôĉwÆù ¾Ċ§w£ ¹½Āù ½¹ Ĉ£wĊöí Ăþùv¹ ć½vºĉw~wý ¾z ĈÅwþÉ#üĊù¿ ¢ÆÊý ÿ ÇÀ· IÇÀĉ½ IÇÀâõ$ wă 

,,( 

ĈĉwÅwþÉĈĉwÅwþÉ ôùwÉ wă üĊù¿ ë½vºù$ ć¾¤å¹ ćwă ĂÊêý ôùwÉ ĈÅwþÉÄîÝ IĈåv¾ñĀ~Ā£ ć  IĈĉvĀă ćwă

 ā½vĀăwù ¾ĉÿwÎ£ ĂÊêý ÛvĀýv IĈĉüĊù¿ ćwă I#ĈÅºþĄù ĈÅwþÉĈĉwÅwþÉ āĀ´ý IĈö´ù ćwăºĉ¹¿wz$ Ĉö´ù ćwă  ć

 ûj ÷w¬ýv āĀ´ý I¿wĊý ¹½Āù ôĉwÅÿ Iwă ĂýĀúý ćĈĉwÅwþÉ I#))) ÿ ć¾Ċñ  ¹½Āù ½¹ ć¾Î¤¸ù$ ĈþĊù¿¾ĉ¿ ćwă

 Çÿ½ Çÿ½ ºþýwù ĈĉwÅwþÉ øĊê¤Æù¾Ċá ćwă Çÿ½ ÿ ìĉÀĊåĀtÁ ćwă  āw¯ IĂÊýv¾£ ¾æ³ ôùwÉ øĊê¤Æù ćwă

 #))) ÿ ĈþĊÉwù ć½wæ³ IĈ¤Å¹ 

 

Course Syllabus: (32 Hours) 

Role of geology in civil engineering projects 1 - 

Earth formation and its structure 2 - 

Geological processes 3 - 
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Minerals and rocks 4 - 

Structural geology 5 - 

Earthquakes 6 - 

Weathering 7 - 

Wind damage and protection methods against sand motion 8 - 

Alluvial formation and wave effects on beaches 9 - 

Effect of geological parameters on slope stability (land slides)  10- 

Introduction to site investigation methods 11- 

 

References: 

 Iûwĉ½wúÞùI)± ,.4- I ϦüĊÅºþĄù ćv¾z ĈÅwþÉ üĊù¿ϦI  |w¯¿vÿ¹ûv¾Ą£ āwòÊýv¹ ¡v½wÊ¤ýv Iøă¹  

Memarian, H., 2013, "Geology for Engineers", 12th Edition, Tehran University Press (In 

Persian) 

1. 

Price, D. G., 2009, ñEngineering Geology Principles and Practiceò, (Edited and Compiled 

by M. H. de Freitas), Springer-Verlag, Berlin 
2. 

Bell, F. G., 2007, ñEngineering Geologyò, 2nd Edition, Butterworth-Heinemann 3. 

Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., 2016, ñDevelopments in 

Engineering Geologyò, Geological Society of London 
4. 
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 ĈÅºþĄù ĈÅwþÉ üĊù¿ āwòÊĉwù¿j Engineering Geology Laboratory 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w       ĈÅºþĄù ĈÅwþÉ üĊù¿ Engineering Geology Prerequisite     

 ¿wĊþúă  ĈÅºþĄù ĈÅwþÉ üĊù¿ Engineering Geology Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  øĄù ÛvĀýv ĈĉwÅwþÉ  Ĉýwí ¾£ ðþÅ ÿ wă ĂýĀúý ½¹ wăĈ¤Å¹ ćwă 

-  (   ¿v ā¹wæ¤Åv ìĊþî£GIS  ĈÅºþĄù ĈÅwþÉ üĊù¿ ½¹ 

.  (  ĂÊêý wz ĈĉwþÉj üĊù¿ ÿ Ĉåv¾ñĀ~Ā£ ćwăĈÅwþÉ 

/ ( āºăwÊùÄîÝ ć|ĀîÅĀĉ¾¤Åv wz ĈĉvĀă ćwă 

0 ( ÄîÝ Ĉå¾Þù ā½vĀăwù ¾ĉÿwÎ£ ÿ ĈĉvĀă ćwăĈĉ 

1 (  ĂÊêý ¿v ā¹wæ¤ÅvüĊù¿ ÜÕwêù øÅ½ ĈòýĀò¯ ÿ Ĉåv¾ñĀ~Ā£ ćwă ĈÅwþÉ 

2(   ìĉ Ĉĉv¾´Í ºĉ¹¿wz ìĉ ôévº³āºĉº~ wz ĈöúÝ ûºÉ wþÉj ½ĀÚþù Ăz ā¿ÿ½ üĊù¿ øĊăwæù ÿ ½w¤·wÅ Iwă ĈÅwþÉ 

3(  Èĉwù¿j ¿v Ĉîĉ ÷w¬ýv ìĉÀĊåĀtÁ ćwă 

 

Course Syllabus: (32 Hours) 

Mineral and rock identification 1 - 

Use of GIS in engineering geology 2 - 

Introduction to topographical and geological maps 3 - 

Aerial photos and stereoscopes 4 - 

Remote sensing and satellite image in engineering geology 5 - 

Using topographical maps for obtaining geological sections 6 - 

One-day field visit 7 - 

Introduction to geophysical methods 8 - 
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References: 

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

Price, D. G., 2009, ñEngineering Geology Principles and Practiceò, Edited and Compiled by 

M. H. de Freitas, Springer-Verlag, Berlin 2. 

Eggers, M. J., Griffiths, J. S., Parry, S. and Culshaw, M. G., 2016, ñDevelopments in 

Engineering Geologyò, Geological Society of London 3. 
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āwòÊĉwù¿j ÿ Ĉýwú¤·wÅ ²õwÎù Construction Materials & Laboratory  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - $0 *,  &0*+ # 2 (1.5 + 0.5) No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ĈöúÝ ÿ ć¾Úý Theoretical & Practical Course Type 

¿wĊþÊĊ~       ĈÅºþĄù ĈÅwþÉ üĊù¿ Engineering Geology Prerequisite     

 ¿wĊþúă  ĈÅºþĄù ĈÅwþÉ üĊù¿ Engineering Geology Corequisite 

 

Ã½¹ ôÎå¾Å$ 5/+ #¢ÝwÅ 

 äõv( ć¾Úý$ 5-/  #¢ÝwÅ 

, (  ¿wÅ ÿ ¢·wÅ ½¹ Ĉýwú·wÅ ²õwÎù Èêý ÿ ¢Ċúăv 5Ăùºêù 

-  ( ćÀöå ²õwÎù 5  ù ËvĀ· I½w¤·wÅĈîĊýwî  IĈñ¹½Ā· I¢ùÿwêù ÈĉvÀåv IĈÝw¬£½v yĉ¾Ñ I¢ÆîÉ ÿ óvÿ¿  Ĉò¤Æ· I

 ÷ĀĊþĊùĀõj ÿ ćÿ½ Ix¾Å IÄù ćwăÁwĊõj IÄù ¹đĀå Iûº¯ Iüăj ¡vÀöå ËvĀ· ¾ĉwÅ ÿ I  ½wí ¹¾z    ćÀöå ²õwÎù

ûwú¤·wÅ ¢ÞþÍ ½¹ çĀå 

.  (  ÿ ĈÖĊ´ù xĀöÖùwý ¡v¾§v IĈ¤ùÿwêù ÿ ĈîĉÀĊå ËvĀ· Iôĉº{£ ćwă Çÿ½ ÿ ºĊõĀ£ Üzwþù 5xĀ¯  ¾z ĈĉwĊúĊÉ

 xĀ¯ ÛvĀýv IxĀ¯ äö¤¸ù ćwă¹¾z½wí IxĀ¯ ¢Ùwæ³ IxĀ¯ ËvĀ· 

/ (  äö¤¸ù ćwă¹¾z½wí IĈ¤ùÿwêù ÿ ĈĉwĊúĊÉ ÿ ĈîĉÀĊå ËvĀ· IºĊõĀ£ ćwă Çÿ½ 5®ñ 

0 (  äö¤¸ù ćwă¹¾z½wí IĈ¤ùÿwêù ÿ ĈĉwĊúĊÉ ÿ ĈîĉÀĊå ËvĀ· IºĊõĀ£ ćwă Çÿ½ 5ìăj 

1  (  ćwă¹¾z½wí Ićºþz Ăê{Õ IËvĀ· 5ëw· äö¤¸ù 

2 (  wă ûj ¹¾z½wí ÿ ĈýwúĊÅ ìăj ĂÅwù Iìăj Ă¤æÉ ¾ĊÚý äö¤¸ù ćwă ¡Ēù ËvĀ· ÿ ºĊõĀ£ 5wă ¡Ēù 

3 (   I¾«j ćwă Èĉwù¿j Iäö¤¸ù ËvĀ· I¾«j ÛvĀýv ÿ ćºþz Ăê{Õ IºĊõĀ£ ÿ ÷w· ¹vĀù 5ìĊùv¾Å ÿ ¾«j  ćwăv¾«v

 ¾«j wz äö¤¸ù 

4  (  ĈîĊýwîù ÿ ĈĉwĊúĊÉ ÿ ĈîĉÀĊå ËvĀ· IºĊõĀ£ 5ûwúĊÅ 

,+(  äö¤¸ù ćwă¹¾z½wí Iäö¤¸ù ËvĀ· Iwă ðþÅ ĈĉwÅwþÉ IðþÅ ÛvĀýv 5ðþÅ 

,,( í IĈöí ËvĀ· IºĊõĀ£ ćwă Çÿ½ 5ü¤z ü¤z ÛvĀýv I ûwú¤·wÅ ¢ÞþÍ ½¹ ¹¾z½w 

,-(  ¹¾z½wí I¢õwæÅj ÿ ¾Ċé ćwă Èĉwù¿j Iäö¤¸ù ËvĀ· IºĊõĀ£ ćwă Çÿ½ 5¢õwæÅj ÿ ¾Ċé 

,.(  èĉwÝ 5wă èĉwÝă½ ÿ Ĉ£v½v¾³ ćwĀÕ ËvĀ· Ić¹¾z½wí ²õwÎù Iûwú¤·wÅ ½¹ Ĉ¤z 

,/( ¾ĊúĊö~wă ÷vÿ¹ ÿ Ĉ£½v¾³ IĈîĊýwîù ËvĀ· I¾úĊö~ ćÁĀõĀþî£ I½w¤·wÅ 5  wă ûj ¹¾z½wí ÿ wă¾úĊö~ ÛvĀýv Iwă¾úĊö~

ûwú¤·wÅ ½¹ ºĉº« ćwă¹¾z½wí Iûwú¤·wÅ ¢ÞþÍ ½¹ 
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,0( ûwú¤·wÅ ¢ÞþÍ ½¹ wă¹¾z½wí IĂÊĊÉ ÛvĀýv Iäö¤¸ù ËvĀ· IºĊõĀ£ ćwă Çÿ½ 5ĂÊĊÉ 

,1 (  Ĉå¾Þù  ¦´{ù0  ûv¾ĉv Ĉýwú¤·wÅ Ĉöù ¡v½¾êù 

x( $ ĈöúÝ,1  #¢ÝwÅ 

, (  5äö¤¸ù ćwă Èĉwù¿j ÷w¬ýv ¹đĀå IðþÅ Iìăj I®ñ I¾«j ¾ĊÚý Ĉýwú¤·wÅ ²õwÎù ËvĀ· ĈÅ½¾z 

 

Course Syllabus: (40 Hours) 

A - Theoretical: (24 Hours) 

Introduction: significance and role of construction materials in construction 1 - 
Metallic materials, mechanical properties, elastic constant, strain hardening, corrosion, 

failure, fatigue and other properties of ferous material, cast iron, steel, copper alloyes, lead, 

zinc, and aluminium, application of metalic materials in building industry   
2 - 

Wood: production source ans techniques 3 - 

Gypsum: production methods, physical, chemical and strength properties, its applications 4 - 

Lime:  production methods, physical, chemical and strength properties, its applications 5 - 

Soil: properties, classification, different applications 6 - 
Mortars: production and properties of different mortars such as lime and clay, lime, cement 

and sand, its applications 
7 - 

Brick and ceramic: raw materials and production, classification and brick types, different 

properties, tests on brick, brickwork pattern and joinery 
8 - 

cement: production, physical, chemical and mechanical properties 9 - 

Stone: types of stone, stone recognition, different properties and usage 10- 

Concrete: production techniques, properties, use in building industry, types 11- 

Bitumin and asphalt: production techniques, properties, test on bitumin and asphalt, usage 12- 

Insulators: thermal and moisture insolation in buildings, insolator materials, usage 13- 
Polymers: structure, polymer technology, mechanical, thermal and durability properties, 

types and it's usage in building industry, new applications in buildings 
14- 

 Glass: production techniques, properties, types, it's usage in building industry 15- 

Introducing Volume 5 of INBC 16- 

B ï Practical: (16 Hours) 

Tests on construction materials: determining properties of materials such as brick, gypsum, 

lime, rock, steel 1 - 

 

References: 

Domone, P. L. J., and Soutsos, M., (eds), 2018, ñConstruction Materials: Their Nature and 

Behaviourò, 5th Edition., Boca Raton, FL, CRC Press, 820 pp. 1. 

Grosse, C. U., 2007, ñAdvances in Construction Materialsò, Springer, Berlin. 784 pp. 2. 
Levy, S. M., 2010, ñConstruction Databook: Construction Materials and Equipmentò, 2nd 

Edition., McGrawïHill Book Co., New York. 680 pp. 
3. 

Shi, C. and Mo, Y. L., 2008, ñHigh-Performance Construction Materials Science and 

Applicationsò, Hackensack, NJ: World Scientific, Singapore. 431 pp. 
4. 
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Smith, R. C. and Andres, C. K., 1988, ñMaterials of Constructionò, 4th Edition., McGrawï

Hill Book Co., New York. 401 pp. 
5. 

Kumar, M. A., 2018. ñBuilding Materials and Constructionò, 1st Edition, S Chand and Co. 

LTD. 
6. 

 I)Ã Ić½w{í,.40IϦ ĈÅwþÉ ²õwÎù Ϧ |w¯ I..üå ÿ Èýv¹ ¡v½wÊ¤ýv I 

Kebari, S., 2016, "Construction Materials Cognition", 33rd Edition, Danesh and Fan 

Publications (In Persian) 

7. 

 I)v )Û Ić½¹Āñ āÀú³,.4- IϦĈýwú¤·wÅ ²õwÎù ÿ ¹vĀù ¢·wþÉ Ϧ |w¯ I-  ¹wÎ¤év ¡v½wÊýv Iv¹¾å 

Hamze Gudary, A. A., 2013, "Cognition of Construction Materials", 2nd Edition, Eghtesad 

Farda Publications (In Persian) 

8. 

  Iø¬þ~ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.41  IϦĈýwú¤·wÅ ćwă ā¹½ÿj¾å ÿ ²õwÎùϦ I    Èĉv¾ĉÿ¬þ~Iø   Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹ ĈSöù ¡v½¾êù ½Āùv 

Iran National Building Code (INBC), Vol. 5, 2017, "Construction Materials and Products", 

5th Edition, Ministry of Roads and Urban Development, Office of National Regulations (In 

Persian) 

9. 
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  ü¤z ćÁĀõĀþî£ Concrete Technology 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w      

  ÿ  Ĉýwú¤·wÅ  ²õwÎù

āwòÊĉwù¿j  ¢ùÿwêù  I

 ²õwÎù, 

Construction Materials & Laboratory, 

Strength of Materials 1  
Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, ( ù Iü¤z äĉ¾Þ£ 5Ăùºê  ¡ÿwæ£ Iûj ¢Ċúăv z äö¤¸ù ²õwÎù wz Ĉĉwă Ă ¹đĀå āÂĉÿ 

-  ( 
IûwúĊÅ ĈúĊÉ Iûj ÛvĀýv ÿ ûwĊúÅ  IºĊõĀ£ Çÿ½ ¿v ćv ĂÍĒ·  ÀĊå ËvĀ·ĉúĊÉ IĈîĊwĉ  ĈîĊýwîù ÿ Ĉ  IûwúĊÅ

Èĉwù¿j ½wí ÿ ËvĀ· IûwúĊÅ ćwăz wă ûwúĊÅ ÛvĀýv ¹¾ 

.  ( 
 ºþz Ăê{Õ 5ĂývºòþÅ  ć IĈöí   IËĀÎ¸ù û¿ÿ ¾ĊÚý ĈîĊýwîù ÿ ĈîĉÀĊå ËvĀ·  Ixj x¼«    ÿ ôîÉ Iô¸ö¸£

ÿ ¢åwz  ºþz Ăýv¹ ÿ ¹wÞzv  ć ûj ¡v¾§v ÿ ĂývºòþÅ ½¹ wă ĈÎõw·wý I¢ùÿwêù ÿ 

/ ( ¤z ć½ÿj ôúÝ ÿ ¢·wÅ ćv¾z yÅwþù xj ËvĀ· 5xj xj ĈæĊí ÿ Ĉúí ¾§v Iü¾z ü¤z ËvĀ· 

0 ( 
 ÿ ËvĀ· 5Ĉý¹ÿÀåv ¹vĀù ½wíz¹vĀù ¹¾ Ĉý¹ÿÀåvI   Üĉ¾Æ£  Ç¾Ċñ āºþþíI āºþă¹ Èăwí Iāºþþí ¾Ċñºþí   xj ćwă

 ÿ āºþþí ûvÿ½$  ÅvĀă xw{³ I#āºþþí ûvÿ½ çĀåw ü¤z ½¹ ¿ 

1  ( 
IĈĉv½wí äĉ¾Þ£ 5ā¿w£ ü¤z ËvĀ·   Èĉwù¿j    ćwă£IĈĉv½wí üĊĊÞ  ü¤z ¹vĀù Èêý    ½¹Iü¤·vºýv xj IĈĉv½wí  Ĉĉvº«  

¾òĉºîĉ ¿v ¹vĀù 

2 ( Iü¤z ¢·wÅ ćwă Çÿ½ 5ü¤z ćv¾«v ü¤¸ĉ½ ÿ ôú³   ü¤z øív¾£ ÿ 

3( ĈăwòÊĉwù¿j ÿ Ĉăwñ½wí äö¤¸ù ćwă Çÿ½ wz ü¤z ±¾Õ 5ü¤z ÓĒ¤·v ±¾Õ 

4 ( 
j ôúÝÿĊÉ 5ü¤z ć½ Āā äö¤¸ù ćwă  ÿ ć½ÿj ôúÝ  vĀ· ½¹ ûj ÈêýË   ½¹ ÷¿đ ćwă ¢{év¾ù ÿ wă Çÿ½ Iü¤z

ü¤z Ôĉv¾É  ćÀĉ½ ă ½¹Ā ¹¾Å wĉ ÿ ÷¾ñ ćv 

,+( 
 IāºÉ ¢¸Å ü¤z ćwă Èĉwù¿j 5āºÉ ¢¸Å ü¤z ËvĀ·  wêùÿ Ić½wÊå ćwă ¢ù  ĈÊÊí    Iü¤z ĈÊú· ÿ

 I½Ā£wù½j ÿ ü¤z Ĉñºþ{Æ¯ ÑL£½v yĉ¾¬· Iü¤z ĈñºÉ Üú« Iü¤z ĈÝwLÝ Èêý ÿ ü¤z ÇÀL  ½¹ äö¤¸ù ôùvĀ

ûj 
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,,( 
¤¸ù 5ü¤z ÷vÿ¹ ÿ wă Ĉzv¾·ÎĈzv¾· ¿v ć¾  úĊÉ ćwăĊz ½¹ ĈîĉÀĊå ÿ ĈĉwL òÊĊ~ ćwă Çÿ½ Iü¤Ċ āĀĊÉ ÿ ć¾  

wăć  ÈĉvÀåv äö¤¸ù ÷vÿ¹ ü¤z 

,-( 
  Ić¾úĊö~ ü¤z I¹wĉ¿ ¢ùÿwêù wz ü¤z IĂ¤·wÅ ÈĊ~ ü¤z IüĊòþÅ ü¤z Iì{Å ü¤z Iwă ûj ¹¾z½wí ÿ ü¤z ÛvĀýv

 ĈýwúĊÅÿ¾å ü¤z IĈåwĊõv ü¤z 

 

Course Syllabus: (32 Hours) 

Introduction: definition of concrete, its importance and its difference from other materials 

especially steel 
1 - 

Cement and its different types, production methods, physical, chemical and mechanical   

properties, cement tests, properties and usage of different cement types 
2 - 

Aggregate: general classification, physical and mechanical properties such as density, water 

absorption, porosity, shape and texture, gradation and strength, impurities in the aggregate 

and its effects 
3 - 

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

and quantity on concrete properties 
4 - 

Additives: properties and applications, setting accelerators, retarders, water reducer 

(plasticizer and superplasticizer)), air entrainment 
5 - 

Properties of fresh concrete: workability, test for determining workability, factors affecting 

workability, bleeding, segregation 
6 - 

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

Concrete mix design: mix design by field and laboratory techniques 8- 
Curing: different curing techniques and its role in concrete properties, hot and cold weather 

concreting 
9- 

Properties of hardened concrete: testing of hardened concrete, compressive, tensile and 

flexural strength of concrete, concrete and reinforcement bond, elastic modulus of concrete, 

concrete shrinkage, creep and role of various factors affecting these properties  
10- 

Concrete failure and durability: physical and chemical damage of concrete, methods of 

prevention and ways to increase durability of concrete 
11- 

Concrete types and their applications, lightweight concrete, heavy concrete, precast 

concrete, high strength concrete, polymeric concrete, fiber concrete, ferocement concrete 
12- 

 

References: 
Neville, A. M. and Brooks, J. J.,  2010, ñConcrete Technologyò, Trans-Atlantic Publications; 

2nd Revised edition 1. 

Troxell, G. E., Davis, H. E., and Kelly, J. W., 1968, ñComposition and Properties of 

Concreteò, McGraw Hill Book Co. Ltôd 
2. 

Gambhir, M. L., 2004, ñConcrete Technologyò, Tata McGraw Hill Publishing Company 

L'td 
3. 

ACI Committee 211, 2022, "Selecting Proportions for Normal-Density and High-Density 

Concrete-Guide", ACI 211.1-22, American Concrete Institute, Detroit 
4. 

ûwĉÀĉÀÝI)½ )÷ I ,.4+I ϦûwúĊÅ ¢¸~ ćÁĀõĀþî£Ϧ I÷ĀÅ Èĉv¾ĉÿ  āºĉº~ xw¤í ¡v½wÊ¤ýv  
Azizian, M. R., 2011, "Cement Production Technology" 3rd Edition, Padideh Kitab 

Publications (In Persian) 

5. 
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ĉwù¿jÊāwò  ü¤z ćÁĀõĀþî£ Concrete Technology Laboratory 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ  ̸1 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w       ü¤z ćÁĀõĀþî£ Concrete Technology Prerequisite      

 ¿wĊþúă  ü¤z ćÁĀõĀþî£ Concrete Technology Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (    ćwă Èĉwù¿j ÿ ówù¾ý ¡Ēù IûwúĊÅ ćÀĉ½ IÇ¾Ċñ ûwù¿ IËĀÎ¸ù û¿ÿ üĊĊÞ£ 5ûwúĊÅ ćwă Èĉwù¿j

ĈÊú· ÿ ĈÊÊí Ić½wÊå ¢ùÿwêù 

-  (  üĊĊÞ£ 5ĂývºòþÅ ćwă Èĉwù¿j ćºþz Ăýv¹ ÿ xj x¼« IËĀÎ¸ù û¿ÿ IāÂĉÿ ā¹Ā£ 

.  ( ·wÅ ÿ ±¾Õ Ăz Ă«Ā£ wz ü¤z ÓĒ¤·v ±¾Õ 5ü¤z ¢   ôúÝ ÿ øív¾£ Iü¤¸ĉ½ I¢·wÅ Iāºþă¹ ôĊîÊ£ ²õwÎù

 ü¤z ć½ÿj 

/ ( ü¤z ½¹ vĀă ûvÀĊù üĊĊÞ£ ÿ Ĉĉv½wí È¬þÅ 5ā¿w£ ü¤z ćwă Èĉwù¿j 

0 ( ¢ùÿwêù IËĀÎ¸ù û¿ÿ üĊĊÞ£ 5āºÉ ¢¸Å ü¤z ćwă Èĉwù¿j    ÿ øĊê¤Æù¾Ċá ĈÊÊí Ić½wÊå ćwă

ĈÊú· 

1  (  ü¤z xj x¼« IĈîĊùwþĉ¹ ìĊ¤Åđv  óÿºù I¢ĊúÉv Èî¯ ćwă Èĉwù¿j ÷w¬ýv 5x¾¸ù¾Ċá ćwă Èĉwù¿j 

 

Course Syllabus: (32 Hours) 

Cement testing: specific gravity, setting time, cement fineness, normal mortar and testing 

for compressive, tensile and flexural strength 
1 - 

Testing of aggregates: determination of specific mass, density, water absorption and 

gradation 
2 - 

Mix design and production of concrete: concrete mix design based on constituent 

materials, production, placing, compaction and curing 3 - 

Testing of fresh concrete: determination of workability and entrained air 4 - 
Testing of hardened concrete:  determination of bulk density, compressive, indirect 

tensile and flexural strength 
5 - 

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

absorption 
6 - 
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References: 

Neville, A. M. and Brooks, J. J.,  2010, ñConcrete Technologyò, Trans-Atlantic 

Publications; 2nd Revised edition. 1. 

Troxell, G. E., Davis, H. E., and Kelly, J. W., 1968, ñComposition and Properties of 

Concreteò, McGraw Hill Book Co. Ltôd. 
2. 

Gambhir, M. L., 2004, ñConcrete Technologyò, Tata McGraw Hill Publishing Company 

L'td. 
3. 

ACI Committee 211, 2022, "Selecting Proportions for Normal-Density and High-Density 

Concrete-Guide", ACI 211.1-22, American Concrete Institute, Detroit. 
4. 

I)½ )÷ IûwĉÀĉÀÝ ,.4+I ϦûwúĊÅ ¢¸~ ćÁĀõĀþî£Ϧ I÷ĀÅ Èĉv¾ĉÿ  āºĉº~ xw¤í ¡v½wÊ¤ýv )  

Azizian, M. R., 2011, "Cement Production Technology" 3rd Edition, Padideh Kitab 

Publications (In Persian) 

5. 
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ĈþĊù¿ ć½v¹¾z ĂÊêý Ĉýw{ù Fundamentals of Terrestrial Surveying 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~      

Ñwĉ½ĈùĀúÝ  ¡wĊ  ,  I

  ¡đwú¤³v  ÿ  ½wùj

ĈÅºþĄù 

Mathematics 1, Engineering 

Probability and Statistics 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (   Ăĉw~ ¡w³ĒÖÍv ÿ wă äĉ¾Þ£ 

-  (  ÿ ć½wùj øĊăwæù ć½v¹¾z ĂÊêý ½¹ wăwÖ· 

.  (  øĊê¤Æù Ĉzwĉ ĂöÍwå 

/ (  IĈzwĉ¿v¾£Ăĉ¾Úý½vÀzv ÿ wă Çÿ½ I 

0 (  Ĉzwĉ Ăĉÿv¿ 

1  (   øĊê¤Æù¾Ċá Ĉzwĉ ĂöÍwå 

2 (  ćºþz Ăî{É 

3 ( ¡wĊtÀ« ¢Év¹¾z 

4  (  Ĉåv¾ñĀ~Ā£ ćwă ĂÊêý ĂĊĄ£ 

,+ (   ćv ā½vĀăwù ¢ĊÞéĀù üĊĊÞ£ Ĉýw{ù wz ĈĉwþÉj 

,, (  ćºþz ¦ö¨ù ÿ ÜÕwê£ IÜĊå¾£ 

,-  (   ć½v¹¾z ĂÊêý ćwă½vÀåv ÷¾ý wz ĈĉwþÉj 

 

Course Syllabus: (32 Hours) 

Basic concepts of surveying 1 - 

Theory of errors in observations 2 - 

Direct distance measurements 3 - 

Leveling, theory, methods and equipment 4 - 
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Angle measurement 5 - 

Indirect distance measurements 6 - 

Network (traversing, trilateration, é) 7 - 

Detail surveying 8 - 

Topographic mapping 9 - 

Introduction to satellite positioning system (GPS) 10 -  

Resection, intersection and triangulation 11 -  

Introduction to surveying softwares 12 -  

 

References: 

)÷ IāvĀ· ¢ýwĉ¹ I,.34 I" ĈÅºþĄù ć½v¹¾z ĂÊêý"I  ¡v½wÊ¤ývûwĄæÍv Ĉ¤ÞþÍ āwòÊýv¹ 

Deyanat Khah, M., 2010, "Engineering Surveying", Isfahan University of Technology 

Press (In Persian) 

1. 

Brinker, R. C. and Minnick, R., 1995, "Surveying Handbook", Springer 

Science+Business Media Dordrecht. 961 pp 
2. 

Kavanagh, B., 2013, "Surveying with Construction Applications", Prentice Hall 3. 
Schofield, W. and Breach, M., 2007, ñEngineering Surveyingò, Elsevier 4. 
Chandra, A. M., 2005, "Surveying", New Age 5. 

http://www.amazon.ca/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Barry+Kavanagh&search-alias=books-ca
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 ûwú¤·wÅ ĈÊí ĂÊêý Building Drawing  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - $,&, # 2 (1+1) No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ÿ ć¾Úý ĈöúÝ Theoretical and Practical Course Type 

¿wĊþÊĊ~       ówÆúĊýóSÿv   ºÞz ÿ 1st Semeser and Onward Prerequisite      

 ¿wĊþúă   Corequisite 

 

Ã½¹ ôÎå¾Å$ 5/3 #¢ÝwÅ 

 äõv(  5ć¾Úý$,1  #¢ÝwÅ 

, (   ÿ Ĉþå øÅ½ óĀÍv wz ĈtwþÉjć¾ĉĀÎ£ ¡½ĀÎz ¡wÞÖé Èĉwúý 

-  ( ĈÊí óĀĄ¬ù  #ĈývĀ· ĂÊêý$   wă ûj ā¹wæ¤Åv wz Ä Å ĂÊêý ôĉwÅÿ ¿v ā¹wæ¤Åv ûÿºz ã½wÞ¤ù º³ ½¹ 

.  ( ìĉ¾¤ùÿÀĉv$ ĀĊ¤î Å¾~ ÛvĀýv (  ¾Ċõvÿwí (  #ĂÖêý ÿ¹ 

/ ( ĈîĊýwîù ÿ Ĉé¾z ¡wÆĊÅm£ ćwă ĂÊêý ÿ Ĉýwú¤·wÅ ćwă ĂÊêý ½¹ ć¹v¹½v¾é øtĒÝ ¢·wþÉ 

0 (  ć½v¼ñ ā¿vºýv ÿ ÃwĊêù 

1  (  Ç¾z Iwăwúý IćÀĉ½ ¾Ċ£ ûĒ~ IĈ~ ûĒ~ I¡wê{Õ ûĒ~ IûĒ~ ¢ĉwÅ 5Ĉýwú¤·wÅ ªĉv½ ćwă ĂÊêý wă 

 x( $ 5ĈöúÝ.-  #¢ÝwÅ 

, ( ½vÀåv ÷¾ý ¿v ā¹wæ¤Åv wz ôùwí āÁÿ¾~ ìĉ ÷w¬ývwă ôĊ{é ¿v ć½w¬£ ªĉv½ ćAuto Cad  ))) ÿ 

 

Course Syllabus: (48 Hours) 

A - Theoretical: (16 Hours) 

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

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

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

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

Scale and measurement 5 - 

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

sections 
6- 

B - Practical: (32 Hours) 
Prepairing a complete project drawing album using a common software such as Auto Cad 

and... 
1- 
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References: 

 I)± IćºĊÉ¾ù¿,.24 IϦûv¾úÝ Üùw« ĈÊí ĂÊêý ÿ Ĉþå øÅ½Ϧ¹¾ù¿ ¾Éwý I 

Zamarshidi, H., 2000, "Technical and Comprehensive Civil Drawing", Zomorod Publisher 

(In Persian) 

1. 

  I)ë )ĀöòĊz ā¹ ā¹ ć¹Āú´ù )Ã IĈývºúă ©w£¾Ċ~ ÿ #üĊú«¾¤ù$ I,.4- IϦûwĉº¤{ù ćv¾z ć½wúÞù ĈÊí ĂÊêýϦ  I þĊ¯ð  )¹ )ã I

  I)ëýxw¤í èĄĊz ¾Ê 
Mahmoudi Deh Deh Biglo. K., and Pirtaj Hamedani, S. (Translators), 2013, "Architectural 

Drawing for Beginners", Ching, F. D. K., Beyhaq Kitab Publication (In Persian) 

2. 

āÂăĈýv½Ā~ I)÷ I,.13I Ϧûwú¤·wÅ ĈÊí ĂÊêý ÿ Ĉ³v¾Õ óĀÍvϦ ¢ÊĄ{ĉ¹½v ¾Éwý I 

Hejehpourani, M., 1989, "Principles of Building Design and Drawing", Ordibehesht 

Publisher (In Persian) 

3. 

 I)ã IĀ¸íw~,.4/ IϦûwú¤·wÅ Ĉþå øÅ½Ϧ ¾Êý ÿ |w¯ ¢í¾É I ûv¾ĉv ĈÅ½¹ ćwă xw¤í 

Paakkho, F., 2015, "Building Technical Drawing", Iran Textbook Publishing Company (In 

Persian) 

4. 

Ă«vĀ· ĈþĊÆ³ I)± I,.4, IϦ$ Ĉþå øÅ½,#Ϧ  I xw¤í ¾Êý ÿ |w¯ ¢í¾Éûv¾ĉv ĈÅ½¹ ćwă 

Khajeh Hosseini, H., 2012, "Technical Drawing (1)", Iran Textbook Publishing Company 

(In Persian) 

5. 

Ĉ´õwÍ¹vÂý I)± I,.4/ I Ϧ ĈùĀúÝ Ĉþå øÅ½ ½wí xw¤íϦ  I xw¤í ¾Êý ÿ |w¯ ¢í¾Éûv¾ĉv ĈÅ½¹ ćwă 

Salehinejad, H., 2015, "General Technical Drawing Workbook", Iran Textbook Publishing 

Company (In Persian) 

6. 

Èĉºýv½ÿ¹  I)v I  ćºú´úýw·  I)Û )÷ I   Ĉþĉºõw«w£  I)Ç Iÿ  ¹vÀ·¾å  I)÷ I,.4/  IϦĂÊêý ÿ Ĉþå øÅ½ûwú¤·wÅ ĈùĀúÝ ĈÊíϦ  I   ¢í¾É

xw¤í ¾Êý ÿ |w¯ ûv¾ĉv ĈÅ½¹ ćwă 
Dourandish, A., Khanmohammadi, M. A., Tajeddini, S., and Farrokhzad, M., 2015, 

"Technical Drawing and Building General Drawing", Iran Textbook Publishing Company 

(In Persian) 

7. 

÷ I¹vÀ·¾å I),.4/ I Ϧ ĂÊêý ½¹ Ăýwĉv½ ¹¾z½wíć½wúÞù ĈÊíϦ I xw¤í ¾Êý ÿ |w¯ ¢í¾É  ûv¾ĉv ĈÅ½¹ ćwă ûv¾Ą£ I 

Farrokhzad, M., 2015, "Computer Use in Architectural Drawing", Iran Textbook Publishing 

Company (In Persian) 

8. 

https://www.gisoom.com/search/book/author-305091/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%B3%D8%B9%D9%88%D8%AF-%D9%87%DA%98%D9%87-%D9%BE%D9%88%D8%B1%D8%A7%D9%86%DB%8C/
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  ìĊ£w¤Åv Statics 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   ĊÑwĉ½¡w  ĈùĀúÝ, General Mathematics 1 Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  ýÿ¾ĊĈtÿ¾Ċý ćwă ø¤ÆĊÅ ÿ wă ½ÿw¤Êñ I ÿ¾Ċý ìĉó¹wÞù ćwăÿ¾Ċý I  I#ā¹¾¤Æñ ÿ Àí¾ú¤ù$  ¹v¿j øÆ« ÷v¾ñwĉ¹ 

-  (   ó¹wÞ£ ā½»  ÿ  øÆ« yöÍ wÒå ½¹ ÿ Ă´æÍ ½¹ 

.  ( ā¿wÅ wăć w~ĉI½vº  ÿ üĊÞù ½¹ ĈîĊ£w¤Åv üĊÞùwý  ½¹ ÿ Ă´æÍ  wÒå 

/ (  ÷wÆ«v ËvĀ·I ôê§ Àí¾ù I÷¾« Àí¾ù Iø¬³ ÿ ²ÖÅ ÿ Ô· Àí¾ù I 

0 ( 

£́Ċö ôĈîĊ£w¤Åv üĊÞù ćwă ā¿wÅ 

           w~¾·ăw $¹zÿ  ćºÞÿ   #ćºÞz ĂÅ 

           wă üĊÉwù ÿ wă xwé  $¹zÿ ćºÞ ÿ  #ćºÞz ĂÅ 

           #wă½v¹Āúý ÿ Ăúíw³ ¡đ¹wÞù IĈö·v¹ ćwăÿ¾Ċý$ wă¾Ċ£ 

            #ć¾Ċ¬ý¿ ÿ ćĀúĄÅ ôzwí Jā¹¾¤Æñ ÿ Àí¾ú¤ù ćwăÿ¾Ċý ¾Ċ§m£ ¢´£$ wă ôzwí 

1  (   ËvĀ·  ÷wÆ«vII  IĈÅ¾þĉv ÿ ²ÖÅ x¾ÒöÍw³ ÿ ÷ÿ¹ ćwă¾òþõ I    ā¾ĉv¹ IĈÅ¾þĉv ÿ ²ÖÅ ĈöÍv ¡wĄ« ÿ wă¾òþõ

¾ù 

2 ( ¢·wþÉ Ċý¾ćÿ ÿ ëwîÖÍv   ìĊ£w¤Åv ½¹ ûj üĊývĀé ¹¾z½wí 

3(  ½¹ ûj ¹¾z½wí ÿ ć¿w¬ù ½wí Ăĉ¾Úý üĊÞù ćwă ā¿wÅ ó¹wÞ£ ôtwÆù ô³ 

 

Course Syllabus: (48 Hours) 

  Forces and force systems, moment of a force, equivalent forces (concentrated and 

 distributed), free body diagram 
1 - 

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

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

3D) 3 - 

Properties of bodies I; centroid, center of mass, and center of gravity, 4 - 
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Analysis of statically determinate structures 

  Trusses (2D and 3D) 

  Frames and machines (2D and 3D) 

  Beams (internal forces' equations and diagrams) 

  Cables (subjected to concentrated and distributed forces; parabolic and         

  catenary cables) 

5 - 

Properties of bodies II; second and product moments of area and inertia, principal moments 

and directions of area and inertia (analytical and graphical method; Mohrôs circle) 
6 - 

 Friction and its application in statics 7 - 

Virtual work method and its application in the analysis of statically determinate structures 8- 

 

References: 

Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2015, "Vector 

Mechanics for Engineers: Statics and Dynamics" McGraw-Hill Higher Education  
1. 

Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2019, "Vector 

Mechanics for Engineers: Statics " McGraw-Hill Higher Education 
2. 

Hibbeler, R. C., 2015, "Engineering Mechanics: Statics", 14th Edition, Prentice Hall 3. 
Meriam, J. L., and Kraig, L. G., 2011, "Engineering Mechanics: Statics" John Wiley & Sons 

Inc. 
4. 

Bedford, A. M. and Fowler, W., 2007, "Engineering Mechanics: Statics", 5th Edition, Pearson 5. 
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¹ĉùwþĊ ì Dynamics 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w  £w¤ÅvĊì Statics Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   Ăùºêù: ½ÿ¾ù  è¤Êù  ÿ  óv¾ò¤ýv ÜzvĀ£ ½v¹¾z ć 

-  ( È{þ«  ÅwþÉ$ ĈþíĊ£wúĊ ì  #¡v½»  ¹wù 5ć¢í¾³ èöÖù  ÿ {Æý Ĉ ¡v½» ¹wù ć½¹  ÅĊ ø¤Æ  wă½Ā´ù ć£½wí¹  Ĉ

ÿ þ´þù Ĉ Ô¸õv 

.  ( ¡wí¾³ $íĊ ¤þĊì  #¡v½»   ¹wù 5ć ûĀýwé ýĊIü£Ā   ó¹wÞ£ ¹ĉùwþ ĊîĈI  Ôzvÿ½ zĊü ýĊIÿ¾ ÷¾«  ÿ  xw¤É ¾z yÆ³  

 Ăæõoù wă  ć£½wí¹ ĈI  Ăæõoù wă ćÆùĊ ¾  ÿ Ăæõoù wă ćÝwÞÉ Ĉÿ   Ãwúù 

/ ( ¢í¾³  ¡v½»  ¹wù ć ¿v  ¾Úþù ½wí ÿ  Á¾ývć I ½wí ý Ċ Iÿ¾ ôÍv  ½wí ÿ Á¾ýv ćÊ{þ«ĈI  ýĊwăÿ¾ ćw~ĉ¹½w¤ÆI ôÍv iwêz  

Á¾ýv ćýwîùĊî Ĉ 

0 ( ¢í¾³  ¡v½»  ¹wù ć ¿v  ¾Úþù ½vºêù  ¢í¾³  ÿ vĉw úõÄ 
1  ( ¹ĉùwþĊ ì   ÅĊø¤Æ  ¡v½»  5ôÍv  ½vºêù  ¢í¾³  ÿ  vĉw úõ Ä   Å Ċø¤Æ  I¡v½»   ĂÝĀú¬ù  ¡v½»  â¤ùĊI¾  ¾«ĉ ûw  w~ĉ½vº  

I¡v½»  ÅĊ ø¤Æ wă ćwz ÷¾« vÀåvĉÊ Ĉ ÿ ĉw Êăwí Ĉ 

2 ( È{þ«  ÅwþÉ$ ĈíĊ£wúþĊ ì  # Ă´æÍ v ć÷wÆ«v yöÍ 

3( ¢í¾³ $ íĊ¤þĊì # Ă´æÍ v  ć÷wÆ«v yöÍ ¿v ¾Úþù ýĊwăÿ¾   ÿ xw¤É wă 

4 ( ¢í¾³ $ íĊ¤þĊì # Ă´æÍ v  ć÷wÆ«v yöÍ ¿v ¾Úþù  ½wí  ÿ Á¾ýv ć 

,+( ¢í¾³ $ íĊ¤þĊì # Ă´æÍ v  ć÷wÆ«v yöÍ ¿v ¾Úþù  ½vºêù ¢í¾³  ÿ vĉw úõ Ä 

,,( ¡wÉwÞ£½v ýwîùĊî 5Ĉ ÇwÞ£½v ¹v¿j  ÿ ýĊtÿ¾ Ĉ ÅĊ ø¤Æ ĉ ì Ă«½¹ ¹v¿j ćáĊù¾Ċv¾  ÿ  ùĊ v¾ 

 

Course Syllabus: (48 Hours) 

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

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

coordinate systems 
2 - 
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Motion (kinetic) of particles: newton's law, dynamic equilibrium, relationship between force, 

mass and acceleration in terms of cartesian, path and radial and tangential components 3 - 

Particle motion in terms of work and energy, work of a force, work and kinetic energy 

principle, conservative forces, principle of conservation of mechanical energy  
4 - 

Motion of particles, momentum and impulse 5 - 

Dynamic of particle system: momentum and impulse of system of particles, variable system 

of particles, steady stream of particles, systems gainng or loosing mass 
6 - 

Planar kinematics of rigid bodies 7 - 

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

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

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

Mechanical vibrations: free and forced vibration of undamped and damped single degree of 

freedom system  
11- 

 

References: 

Hibbeler, R. C., 2012, "Engineering Mechanics: Dynamics", 13th Edition, Prentice Hall. 1. 
Beer, Jr., F., Johnston, E. R., Mazurek D., Cornwell, P. J., and Self, B., 2015, "Vector 

Mechanics for Engineers: Statics and Dynamics" McGraw-Hill Higher Education.  
2. 

Beer, Jr., F., Johnston, E. R., Cornwell, P. J., and Self, B., 2018, "Vector Mechanics for 

Engineers: Dynamics " McGraw-Hill Higher Education.  
3. 

Meriam, J. L., and Kraige, L. G., 2012, "Engineering Mechanics: Dynamics", 7th Edition, 

John Wiely and Sons Inc. 
4. 

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

Pearson  
5. 

Pytel, A. and Kiusalaas, J., 2009, "Engineering Mechanics: Dynamics", 3rd Edition, CL 

Engineering 
6. 
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¢ùÿwêù ²õwÎù , Strength of Materials 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  
Course 

Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w   £w¤ÅvĊì Statics Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  Ăùºêù  ÿ ĉ½ÿj¹w ć£w¤ÅvĊì $ ýĊwăÿ¾  ćö·v¹  Ĉÿ ½v¹Āúý wĄýj # 

-  ( Èþ£ 5 Èþ£  Iówù¾ý  Èþ£  É¾zĈI  Èþ£  Åwú£ĈI  Èþ£ ÿ½  ć±ĀÖÅ  wùĉIô Èþ£ twĄý  Ĉÿ ¿w¬ù 

.  ( â£ĊĊ¾   ÷¾å {Æý  5Ĉâ£ĊĊ¾  IôîÉ â£ĊĊ ¾  óĀÕ {ÆýĈ I â£ĊĊ ¾ ÿv¿ ĉ Ă 

/ (  Ôzvÿ½ ĂÎ¸Êù  $ ĂÖzv½  Èþ£(â£ĊĊ¾ ÷¾å {Æý 5#ĈûĀýwé  ëĀă $¾Ñĉy ¤ÅđvĊÆĊ IĂ¤ ¾Ñĉy  ûwÅvĀ~# 

0 ( 
½v¼ñ½wz ć½Ā´ùć I â£ĊĊ¾   ÷¾å  ½Ā´ù 5ćā¿wÅ wă ćÞùĊ ü  ÿ ÞùwýĊü £w¤ÅvĊîĈI ½v¼ñ½wz ć£½v¾³ĈI   Àí¾ú£  

Èþ£ 

1  ( 
~ĊÈ°  5 ÜÕwêù   ½ÿºù   $Ă{Åw´ù   Èþ£   É¾z  Ĉ ÿ  â£ĊĊ ¾   ÷¾å  ~ ĊÊ°  #Ĉ ÜÕwêù   ā½vº«   ë¿wý  Ă¤Æz  $ Ă{Åw´ù  

Èþ£  ÿ â£ Ċ¾ å÷¾  É¾zĈ #ÜÕwêù Ö¤ÆùĊö Ĉ 

2 ( Èú· £Ċwă¾ $Èú·  wĄþ£ 5#Ă{Åw´ù  Èþ£   ówù¾ý ćwăÿ  â£ĊĊ¾ ÷¾å  Ĉ{Æý 

3( 
 Ç¾z £Ċwă¾ $½v¼ñ½wz ćÑ¾Ý Ĉ I Èú· āv¾úă  Ç¾z 5# Ă{Åw´ù Èþ£  É¾z  Ĉÿ  ówù¾ý  ÿ â£ ĊĊ¾  ÷¾å  É¾z Ĉ ÿ  

Êú·Ĉ 

4 ( Èþ£ wă ć í¾£Ċ{ Ĉ 

,+( 
ówê¤ýv  Èþ£  ÿ â£ ĊĊ¾ ÷¾å  {Æý 5Ĉÿ½vz Ô  ö´£Ċö ĈI  Çÿ½  åv¾ñ Ċî$ Ĉv¹ĉā¾  ù¾  Èþ£  ÿ  â£ĊĊ¾  ÷¾å {Æý  #Ĉ

Èþ£ wă  ÿ  â£ĊĊ¾   ÷¾å wă ć{Æý ĈöÍv  Ĉwă½Ā´ù ćöÍv  ĈÈþ£ ÿ  â£Ċ ¾  ÷¾å {Æý Ĉ 

,,( û¿w¸ù  ā½vº«  ë¿wý  ¢´£ ½wÊå 

,-( â£Ċ¾ ôîÉ wăw~¾·  ÿ £Ċwă¾  5 Çÿ½ óv¾ò¤ýv ñĊ ¾ć I  Çÿ½  wă ćÁ¾ýv ć 

,.( ûĀ¤Å 5ĂÖzv½  vÿĉ¾ö v¾z ćûĀ¤Å wă ć wz v¾Éĉ Ô î£Ċ Ă ăwñ  Ĉ ¡ÿwæ¤ù 

 

Course Syllabus: (48 Hours) 
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Introduction and review of static (internal forces and their diagrams) 1 - 

Stress: normal stress, shear stress, bearing stress, stress on inclined surface, ultimate 

and allowable stresses  
2 - 

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

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

elasticity, Poisson's ratio) 
4 - 

 Axial loading, axial deformation, statically determinate and indeterminate structures, 

thermal loading, stress concentration 
5 - 

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

sections (shear stress and torsional deformation), rectangular sections 
6 - 

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

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

stresses and deformations 
8 - 

Combined stresses 9 - 

Transformation of stress and strain: analytical relations and graphical method (Mohrôs 

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

Thin-walled high pressure vessels 11 - 

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

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

 

References: 

Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2012, ñMechanics 

of Materialsò, McGraw-Hill Company. 
1. 

Hibbeler, R. C., 2011, ñMechanics of Materialsò, 8th edition, Pearson Prentice Hall. 2. 
Shames, I. H., and Pitarresi, J. M., 2000, ñIntroduction to Solid Mechanicsò, 3rd edition, 

Prentice Hall. 
3. 

Craig Jr., R. R., 2000, ñMechanics of Materialsò, 2nd edition, John Wiley & Sons. 4. 
Gere, J. M., 2004, ñMechanics of Materialsò, 6th edition, Brooks/Cole Thomson 

Learning. 
5. 

Gere, J. M., and Timoshenko, S. P., 1999, ñMechanics of Materialsò 4th SI edition, 

Nelson Thornes Ltd. 
6. 
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 ¡đwĊÅ ìĊýwîù Fluid Mechanics 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w       ìĊùwþĉ¹ Dynamics Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   ûwĉ¾« ćºþz Ăê{Õ ÿ ówĊÅ ËvĀ· Iäĉ½wÞ£ 

-  ( ¡đwĊÅ Ĉtw¤Æĉv ìĊ£w¤Åvÿ½ºĊă ćwăÿ¾Ċý ÿ 

. (  ½ÿ ĂÕĀá ÿ ½ÿwþÉ ÷wÆ«v ć½vºĉw~ ÿ ć¿wÅ½ÿwþÉ ćÿ¾Ċý 

/( wêz üĊývĀé ÿ ¡đwĊÅ ìĊùwþĉ¹ 

¶ ¡đwĊÅ ìĊùwþĉ¹ ½¹ ó¾¤þí ø¬³ Ç¾òý 

¶ ¡đwĊÅ ìĊùwþĉ¹ ½¹ ĈöĊÆýv¾æĉ¹ Ç¾òý 

¶ ¡đwĊÅ ìĊùwþĉ¹ ½¹ ĈăwòÊĉwù¿j Ç¾òý 

0 (  ôĊö´£ ĂzwÊ£ üĊývĀé ÿ ć¹wÞzv 

1 (  ûwĉ¾« ć¾Ċñ ā¿vºýv 

2(  ½wÊå ¢´£ ć½w¬ù ½¹ ©Àõ ûwĉ¾« ¾z ćv Ăùºêù 

 

Course Syllabus: (48 Hours) 

Definitions, fluid properties and classification of fluid flows 1 - 

  Fluid statics and hydrostatic forces 2 - 

  Buoyancy and stability of floating and submerged bodies 3 - 
Fluid dynamics and conservation laws; 

(A) Control volume approach in fluid dynamics (large-scale analysis); 

(B) Differential approach in fluid dynamics (small-scale analysis); 

              (C) Experimental approach in fluid dynamics 

4 - 

  Dimensional analysis and dynamic similitude 5 - 

  Flow measurement 6 - 

  Introduction to viscous flow in pressurized pipes 7 - 
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References: 

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

Longman 
1. 

Finnemore, E. J. and Franzini, J. B., 2002, "Fluid Mechanics with Engineering Applications", 

10th Edition, McGrawïHill Book Co. 
2. 

Fox, R. W., McDonald, A. T. and Pritchard, P. J., 2020, "Introduction to Fluid Mechanics", 

John Wiley and Sons, Inc. 
3. 

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

8th Edition, John Wiley and Sons, Inc. 
4. 

Streeter, V. L., Wylie, E. B. and Bedford, K. W., 1998, "Fluid Mechanics", 9th Edition, 

McGrawïHill Book Co. 
5. 

White, F. M., 2021, "Fluid Mechanics", 9th Edition, McGrawïHill Book Co. 6. 
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 ëw· ìĊýwîù,  Soil Mechanics 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w      
üĊù¿ĈÅºþĄù  ĈÅwþÉI 

²õwÎù  ¢ùÿwêù  ,    I

¡đwĊÅ ìĊýwîù 

Engineering Geology, Strength of 

Materials 1, Fluid Mechanics 
Prerequisite      

 ¿wĊþúă ¡đwĊÅ ìĊýwîù Fluid Mechanics Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   ëw· Ĉöí ½w¤·wÅ IìĊþî£ĀtÁ ĈÅºþĄù óĀÍvüĊù¿ ¾z ć½ÿ¾ù Iwă ĂÞÅĀ£ ÿ ĈÅwþÉ  Ăz ëw· ìĊýwîù ć
 Ĉ¸ĉ½w£ ×w´õ 

-  (   Ĉý¿ÿ Ôzvÿ½ï   Ăýv¹ Iëw· ¢åwz IĈú¬³¢åwz Iëw· ¡v½» ćºþz ûj ¡wĊÍĀÎ· ÿ Ăýv¹Àĉ½ ÿ ¢É½¹ ćwă Iwă
 Ăê{Õ ø¤ÆĊÅ$  ëw·  ćºþz  ćwăUSCS    ÿAASHTOëw·  Ĉĉv¾´Í  ĈĉwÅwþÉ  I#  Ĉýw{ù  Iwă

ĈĉwÅwþÉ Ĉýwí Iëw· ôĊåÿ¾~ IĈþĊù¿¾ĉ¿ ćwă  Ĉýw{ù$ øív¾£ Iëw· ćwă½w¤·wÅ IĈÅ½ ćwăć¾Úý  I
 #Ĉĉv¾´Í ÿ ĈăwòÊĉwù¿j 

. ( j ā¾æÅ$ ìĊ£w¤Åv 5ëw· ½¹ x ¶ĉ I÷½Ā£ IÏw{êýv IĈòþĊĉĀù IĈþĊù¿¾ĉ¿ xj ćwă #Ĉñ¹¿ 
  üĊz ćwăÿ¾Ċý IĈåwÑv ć¼æþù xj ½wÊå Iìĉw¤Åvÿ½ºĊă ćwă½wÊå ÿ ôí Èþ£ 5¾§Āù Èþ£ 7÷ĀĄæù8 ôÍv

 Ă{Åw´ù I¾§Āù Èþ£ ôÍv ÿ ëw· ¡v½» ¾§Āù Èþ£ ć 
IĈĉvÿv¾£ IĈÅ½v¹ ûĀýwé IĈõĀý¾z ûĀýwé$ ìĊùwþĉ¹ 5ëw· ½¹ xj   Ăĉ¾Úý   Ăî{É ÿ ûwĉ¾«  ćÿ¾Ċý Iûwĉ¾« ć

 ëw· I¢Êý #Ĉíw· ćwăºÅ ÿ wă¾ Å ¾ĉ¿ ½¹ xj ûwĉ¾« I|ÿ¾£ÿÀĉv ¾Ċá ÿ üòúă¾Ċá ćwă 
/( ĈýđĀÕ ¢ÆÊý IøĊî´£ ºþĉj¾åôîÉ¾ĊĊâ£ ¢Ċözwé IĈúĊî´£ ¡ºù ëw· ć¾ĉ¼~  ć½v¼ñ½wz ćwăºþĉj¾å ½¹ wă

 ÈĊ~ ½wÊå I#øĊî´£ Èĉwù¿j$ ć½v¹¾z½wz ÿ ëw· ÿ ĈúĊî´£ÈĊ~ ÿ Ă¤åwĉ ć¹wÝ øĊî´£ ćwă  IĂ¤åwĉ øĊî´£
 Iûwù¿ ¾§v IĈúĊî´£ ¢ÆÊý üĊú¸£ Ăĉ¾Úý ¢ÆÊý IøĊî´£ yĉ¾Ñ IĈév¿¾£ ćºÞz ìĉ øĊî´£ćwă  ĂĉĀýw§ 

0 (  Ăùºêù  I¢ùÿwêù iwÊþù ¾z Ĉĉ Ăĉ¾Úý  ÿ ć½v¼ñ½wz Ăz ëw· ¶Åw~ IøĊöÆ£ ÷ĀĄæù ÿ øĊöÆ£ ÿ ¢ùÿwêù ćwă
 È¬þÅ Ów{£½v Ăĉÿv¿ IôîÉ¾ĊĊâ£ ÿ Èþ£ ćwă Ăĉÿv¿ ÿ ëwîÖÍv ć  #øĊöÆ£$ ¢ÆîÉ ½wĊÞù IÛwÆ£v ć
 ûĀù¿j IyúõĀí Èĉwù¿j ćwăiwÊþù ÿ Ĉñºþ{Æ¯ ÷ĀĄæù IĈò¤¸ĊÆñ ÇĀ~ IĈăwñ  w³ Iûj¢õ  ćº³ ćwă
 ½¹ ¹¾z½wí$Ăĉ¾Úý   yĊÉ ć½vºĉw~ Iëw· Ĉ{ýw« ½wÊå Ăĉÿv¿ ÷ĀĄæù I#wă Ĉýv¾´z ¢õw³ ëwîÖÍv ć 

1 (  Ăùºêù Ăùºêù IðþÅ ìĊýwîù ¾z Ĉĉ Ăùºêù Iëw· ìĊùwþĉ¹ ¾z Ĉĉ ā¿¾õ ìĊþî£ĀtÁ ¾z Ĉĉ Ĉĉ 
 

Course Syllabus: (48 Hours) 
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Principles of geotechnical engineering, soil structure and origin, engineering geology 

and chronological developments 
1 - 

Soil volumetric-gravimetric (phase) relationships, soil texture, soil particle size 

distribution, coarse and fine textures and their properties, soil classifications (USCS and 

AASHTO classification systems), field identifications, an introduction to subsurface 

explorations, soil profiling, clay minerals, soil structures and fabrics, soil compaction 

(theory, laboratory test and field control) 

2 - 

Water in soil: Statics (water tables, capillary, shrinkage, swelling and frost action) 

Effective stress concept or principle: total stress and hydrostatic pressure, excess pore 

water pressure, intergranular forces and effective stress concept, effective stress 

calculation 

Water in soil: dynamics (Bernoulliôs law, Darcyôs law, hydraulic conductivity, seepage 

theory and the flow net, seepage force, anisotropic and heterogeneous soils, seepage under 

sheet pile walls, seepage underneath and through earth dams) 

3 - 

An introduction to elasticity theory, Cauchy stress and infinitesimal strain concepts, 

equilibrium equations, plane and axi-symmetric problems, governing equations, stress 

distribution in soil, elastic and immediate settlement 
4 - 

Consolidation process, long-term consolidation settlement, soil deformability (or 

compressibility) during loading and unloading processes and consolidation test, 

preconsolidation pressure, normally consolidated and preconsolidated (or 

overconsolidated) soils, consolidation settlement prediction, the effect of time, Terzaghiôs 

one-dimensional consolidation theory, coefficient of consolidation, secondary 

compression 

5 - 

Introduction to the materials failure, strength and failure theories and the concept of the 

yield, soil response to loading, relationships between the stress and measures of 

deformation, friction and dilation angles, Mohr-Coulomb failure (yield) criterion, 

laboratory tests, failure envelope, the origin of soil cohesion, limit states and applications 

in lateral earth pressures theory and slope stability analysis, introduction to the critical 

state friction angle. 

6 - 

An introduction to rock mechanics, soil dynamics seismic geotechnics 7 - 

 

References: 
Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, ñAn Introduction to Geotechnical 

Engineeringò, 3rd Edition, Pearson 
1. 

Craig, R. F., 1987, ñSoil Mechanicsò, 4th Edition, Chapman and Hall 2. 

Craig, R. F., 2006, ñCraigôs Soil Mechanicsò, 7th Edition, Spon Press. 3. 

Nova, R., 2012, ñSoil Mechanicsò, John Wiley and Sons, Inc. 4. 

Powrie, W., 2014, ñSoil Mechanics: Concepts and Applicationsò, 3rd Edition, CRC 

Press, Taylor and Francis Group 
5. 

Verruijt, A., 2018, ñAn Introduction to Soil Mechanicsò, Springer 6. 

Ishibashi, I. and Hazarika, H., 2010, ñSoil Mechanics Fundamentalsò, CRC Press, 

Taylor and Francis Group 
7. 

Terzaghi, K., Peck, R. B. and Mesri, G., 1996, ñSoil Mechanics in Engineering 

Practiceò, 3rd Edition, John Wiley and Sons, Inc. 
8. 

IĈýwù¾Ąé  I)v ,.0/ I Ϧëw· ìĊýwîùϦI  āÿÀ« Ă¤ÉĀþ¤Å¹āºîÊýv¹ IāºÊý |w¯ ćĈÅºþĄù ć I  ¿v¾ĊÉ āwòÊýv¹ 9. 
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  ëw· ìĊýwîù āwòÊĉwù¿j,  Soil Mechanics Laboratory 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ ̸ 1 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w    ëw· ìĊýwîù, Soil Mechanics 1 Prerequisite      

 ¿wĊþúă   ëw· ìĊýwîù, Soil Mechanics 1 Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   āĀ´ý ÿ ëw· ìĊýwîù āwòÊĉwù¿j wz ĈĉwþÉj ĂÆö«$ ĈÆĉĀý Ç½vÀñ ć #óÿv ć 

-  (  Èĉwù¿j Ăýv¹ #ć¾¤ùÿ½ºĊă ÿ ĈîĊýwîù$ ćºþz 

. (  ëw· ºùw« ¡v½» Ĉõwò¯ Èĉwù¿j(Gs) 

/(  āºÉ ±ĒÍv ÿ ¹½vºýw¤Åv øív¾£ Èĉwù¿j 

0 (  ËĀÎ¸ù û¿ÿ ÿ ô´ù ½¹ ëw· ËĀÎ¸ù û¿ÿ üĊĊÞ£ôévº³ ÿ ¾¨ívº³ ćwă 

1 (  ï¾z¾£j ¹ÿº³ Èĉwù¿j 

2(  ć¾ĉ¼~»Āæý Èĉwù¿j 

3(  ĂÅwù Ç¿½v Èĉwù¿jĈĉ 

4 (  ĂýĀúý ĂýĀúý wĉ ć¾ĊñāwòÊĉwù¿j ½¹ ć¿wÅ 

,+(  øĊê¤Æù Ç¾z Èĉwù¿j 

,,(  ì£$ āºÊý ½ĀÎ´ù ć½wÊå Èĉwù¿j #ć½Ā´ù 

,-(  øĊî´£ Èĉwù¿j 

,.(  ĂÅ Èĉwù¿jāºÉ ĈÊîă¿ wĉ āºÊý ĈÊîă¿ ¢õw³ ÿ¹ ¿v Ĉîĉ ½¹ ć½Ā´ù 

  

Course Syllabus: (32 Hours) 

Soil mechanics laboratory briefing and contents of a report 1 - 

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

Specific gravity of solid particles (Gs) 3 - 

Soil compaction tests (standard and modified efforts) 4 - 

Field density test 5 - 
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Atterberg limit tests 6 - 

Soil hydraulic conductivity test 7 - 

Sand equivalent test 8 - 

Sampling and sample preparation in the lab 9 - 

Direct shear test 10- 

Unconfined compression test 11. 

Consolidation test 12. 

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

 

References: 

Das, B. M., 2022, ñSoil Mechanics Laboratory Manualò, 10th Edition, Oxford 

University Press. 
1. 

Powrie, W., 2014, ñSoil Mechanics: Concepts and Applicationsò, 3rd Edition, CRC 

Press, Taylor and Francis Group 
2. 

Kalinski, M. E., 2011, ñSoil Mechanics Lab Manualò, 2nd Edition, John Wiley and Sons, 

Inc. 
3. 

American Standard for Testing Materials, ASTM Vol. 4.08, 2022, ñSoil and Rock (I)ò, 

ASTM International 
4. 

American Standard for Testing Materials, ASTM Vol. 4.09, 2021, ñSoil and Rock (II)ò, 

ASTM International 
5. 
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ìĊõÿ½ºĊă   Hydraulics 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~       ¡đwĊÅ ìĊýwîù Fluid Mechanics   Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  

øĊăwæù  ĈÅwÅv    $ Ăùºêù   ćv  ¾z  øĊăwæù  ĈÅwÅv  ½¹   ûwĉ¾«  wz  ²ÖÅ   I¹v¿j   Ăê{Õ   ćºþz  ûwĉ¾«  Iwă   ûwĉ¾«  

ćwă  ½wñºýwù  ÿ   I½wñºýwùwý  ûwĉ¾«  ćwă  ¢·vĀþîĉ   ÿ  ¾Ċá  I¢·vĀþîĉ  ûwĉ¾«   ÷v½j  ÿ  IĂ¤æÉj  ûwĉ¾«  ćwă   ¾ĉ¿  

IĈýv¾´z   çĀå  Ĉýv¾´z  ÿ IĈýv¾´z  ¡w³ĒÖÍv  óÿvº¤ù ½¹  ìĊõÿ½ºĊă  ówýwí ćwă  I¿wz Üĉ¿Ā£ ¢Ý¾Å  ½¹  ówýwí  

ćwă I¿wz  Üĉ¿Ā£ ½wÊå  ½¹  ówýwí ćwă  I¿wz yĉ¾Ñ IćÁ¾ýv yĉ¾Ñ ø¤þùĀù # 

-  ( 
ôÍv     ćÁ¾ýv   ½¹  ówýwí  wă  $÷ĀĄæù   ćÁ¾ýv     ËĀÎ¸ù   ÿ  ćwă¹¾z½wí  Iûj  Ă{Åw´ù  èúÝ  IĈýv¾´z  ûwĉ¾«  ½¹  

ôĉº{£ wă  # 

.  ( 
ôÍv   ø¤þùĀù   ½¹  ówýwí  wă$÷ĀĄæù  ćÿ¾Ċý  ËĀÎ¸ù  ÿ  ćwă¹¾z½wí   Iûj  èúÝ   IĈýv¾´z   Ç¾~  ĈîĊõÿ½ºĊă   ÿ  

ûwĉ¾« ¿v  ¾ĉ¿  Ă°ĉ½¹ # 

/ ( 
  IĈíwîÖÍv ûwĉ¾«$ ¢·vĀþîĉ ûwĉ¾« Ôzvÿ½    ðþĊýwù ć¾z¿ Ă{Åw´ù Iówù¾ý èúÝ Ă{Åw´ù Iûwĉ¾« ¢ùÿwêù

 ówýwí ½¹ ówù¾ý ûwĉ¾« Ió¹wÞù  #ĈîĊõÿ½ºĊă ÜÖêù üĉ¾¤Ąz Iyí¾ù ćwă 

0 ( 
ûwĉ¾« ¾z ćv Ăùºêù   ôĊåÿ¾~ ćºþz Ăê{Õ IĂúíw³ ĈîĊùwþĉ¹ ¡đ¹wÞù ©v¾¸¤Åv$ Ĉ¬ĉ½º£ ¾Ċâ¤ù ćwă    ćwă

 ów¨ù Iûwĉ¾«  #ûwĉ¾« ôĊåÿ¾~ øÅ½ ¿v ìĊ£wúÉ ćwă 

1  (  ûwĉ¾« ¹¾z½wí ÿ Ă{Åw´ù  #))) IĂ¯wĉ½¹ ÿ¹ Ów{£½v ĂöuÆù IĈîĊõÿ½ºĊă Ç¾~ ¢ĊÞéĀù$ Ĉ¬ĉ½º£ ¾Ċâ¤ù ćwă 

2 (  Üĉ¾Å ¾Ċâ¤ù ćwă ûwĉ¾« ¾z ćv Ăùºêù 

 

Course Syllabus: (32 Hours) 

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

unsteady flows, uniform vs. non-uniform flows, laminar vs. turbulent flows, subcritical, 

supercritical and critical flows, open channel terminology, velocity distribution, energy 

coefficient, momentum coefficient, pressure distribution) 

1 - 

Energy principle (specific energy and its applications, calculation of critical depth, flow 

over transitions) 
2 - 
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Momentum principle (specific force and its applications, critical depth, hydraulic jumps 

and sluice gate outlet) 3 - 

Uniform flow (flow resistance, flow resistance formulas, calculation of normal depth, 

equivalent Manning roughness, compound channels, best hydraulic section) 
4 - 

Introduction to gradually varied flow (derivation of the governing equation, 

classification of water surface profiles, several schematic examples) 
5 - 

Gradually varied flow calculations and applications (location of hydraulic jump, two 

lakes problem, é) 
6 - 

Introduction to rapidly varied flows 7 - 

 

References: 

Jain, S., 2001, "Open Channel Flow", John Wiley and Sons 1. 

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

Chow, V., T., 2009, "Open Channel Hydraulics", Blackburn Press 3. 

Henderson, M., 1966, "Open Channel Flow", Macmillan Publishing 4. 

Akan, A., O., 2021, "Open Channel Hydraulics", 2nd Edition, Elsevier 5. 

French, R. H., 2007, "Open Channel Hydraulics", Water Resources Publications 6. 

Jepson, R., 2011, "Open Channel Flow: Numerical Methods and Computer 

Applications", Taylor and Francis 
7. 
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 ìĊõÿ½ºĊă āwòÊĉwù¿j Hydraulic s Laboratory  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ , 1 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý ĈöúÝ Practical Course Type 

¿wĊþÊĊ~       ìĊõÿ½ºĊă Hydraulics Prerequisite      

¿wĊþúă  ìĊõÿ½ºĊă Hydraulics Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.-  ¢ÝwÅ# 

, (   āĀ´ý ÿ ìĊõÿ½ºĊă āwòÊĉwù¿j wz ĈĉwþÉj  ĈÆĉĀý Ç½vÀñ ć 

-  (  ûwĉ¾« ć¾Ċñ ā¿vºýv, #Ĉ¨ö¨ù Àĉ½¾Å Ić½Ā¤ýÿ IûÀ¸ù ¢zw§ ºă wz Ăý¿ÿ½$ 

.  (  ûwĉ¾« ć¾Ċñ ā¿vºýv-  #¾¤ùw£ÿ½ I¾Ċâ¤ù ºă wz Ăý¿ÿ½$ 

/ (  ¿v ĈÉwý ćÿ¾Ċý ¢« ¹½Ā·¾z 

0 ( }ú~  ÁĀĊå¾¤ýwÅ ćwă 

1  ( ÄĊÆýv¾å üĊz½Ā£ 

2 (  wă ĂõĀõ ½¹ ĈÞÑĀù ºă ¢åv 

3 (  wă ĂõĀõ ½¹ ĈöÍv ºă ¢åv 

4  (  wă ĂõĀõ Ăî{É ½¹ ûwĉ¾« 

,+(  ć½w{«v ÿ ¹v¿j Ăzv¹¾ñ 

,,( ¿wz ówýwí ½¹ ½wñºýwù ûwĉ¾« 

 

Course Syllabus: (32 Hours) 

Hydraulics laboratory briefing and contents of a report 1 - 

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

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

Jet impact 4 - 

Centrifugal pumps 5 - 

 Francis turbine 6 - 
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Minor loss in pipes 7 - 

Major loss in pipes 8 - 

Floe in pipe network 9 - 

Free and forced vortex 10- 

Steady flow in an open channel 11- 

 

References 

Ahmari, H., and Imran Kabir, S., 2019 ñApplied Fluid Mechanics Lab Manualò, Mavs Open 

Press, University of Texas Arlington 1. 

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

Fox, R. W., McDonald, A. T. and Pritchard, P. J., 2020, "Introduction to Fluid Mechanics", 

John Wiley and Sons, Inc. 3. 

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

8th Edition, John Wiley and Sons, Inc. 4. 

Streeter, V. L., Wylie, E. B. and Bedford, K. W., 1998, "Fluid Mechanics", 9th Edition, 

McGrawïHill Book Co. 5. 

White, F. M., 2021, "Fluid Mechanics", 9th. Edition, McGrawïHill Book Co. 6. 
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 ĈÅºþĄù ćÁĀõÿ½ºĊă Engineering Hydrology 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ £̧ ĈÎÎ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 

 ¡đwú¤³v ÿ ½wùj

ĈÅºþĄù I   ìĊýwîù

 ¡đwĊÅ 

Engineering Statistics and Probability, 

Fluid Mechanics 
Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (    Ă·¾¯$ ĈÅºþĄù ćÁĀõÿ½ºĊă ¾z ćv Ăùºêù #Ăĉw~ øĊăwæù IĈzj Ăý¿vĀù IĈîĉÁĀõÿ½ºĊă 

- (  #))) ÿ vĀă ćwă ĂĄ{« IÜÊÞÊ£ I¢zĀÕ½ I¡½v¾³ Ă«½¹ IvĀă ½wÊå$ ĈÅwþÉvĀă øöÝ ¾z ćv Ăùºêù 

.(  #))) ÿ »Āæý IĈõv¹Āñ ā¾Ċ·» IÇ¾Ċñ Iç¾Þ£ I¾Ċ¸{£ IĈñºý½wz$ ĈîĉÁĀõÿ½ºĊă Ă·¾¯ ćwă ºþĉv¾å 

/( ć¾Ċñ ā¿vºýv ¾z ćv Ăùºêù   ĈîĉÁĀõÿ½ºĊă ćwă 

0(  Ĉ«ÿ¾· xwývÿ½ ¾z ûj ¾Ċ§w£ ÿ ćwă ā¿Ā³ Ĉåv¾ñĀĉÀĊå 

1( #))) Iº³vÿ ãv¾ñÿ½ºĊă Iãv¾ñÿ½ºĊă ćwă ĂæõĀù$ ãv¾ñÿ½ºĊă ÀĊõwýj 

2( āw¯ ìĊõÿ½ºĊă IĂúíw³ ¡đ¹wÞù IwăÀĊ¸zj ÛvĀýv$ ĈþĊù¿¾ĉ¿ ćwă xj ¾z ćv Ăùºêù #))) ÿ wă 

3(  ć½wùj ćÁĀõÿ½ºĊă 

 

Course Syllabus: (48 Hours) 

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

basic concepts) 
1 - 

Introduction to meteorology and hydro-meteorology (air pressure and temperature, 

humidity, radiation, types of air front) 
2 - 

Hydrologic processes (precipitation, evaporation, transpiration, interception, depression 

storage, evapotranspiration, infiltration) 
3 - 

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

Watershed physiography and its impact on runoff response 5 - 
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Hydrograph analysis (hydrograph components, unit hydrograph, synthetic hydrograph, 

time-area methods, the rational method) 
6 - 

Introduction to ground water hydrology (types of aquifers, governing equations, well 

hydraulics, ground water firm yield) 
7 - 

Statistical and frequency analysis (introduction to statistical analysis, fitting distributions, 

flood frequency analysis) 
8- 

 

References: 

Bedient, P. B. and Huber, W. C., 2018, "Hydrology and Floodplain Analysis", 6th Edition, 

Addison-Wesley Publishing Com. 
1. 

Chow, V. T., Maidment, D. R. and Mays, L.W., 2013, " Applied Hydrology", 2nd Edition, 

McGrawïHill Book Co. 
2. 

Dingman, S. L., 2002, "Physical Hydrology", 2nd Edition, Prentice-Hall, Inc. 3. 

Linsley, R. K., Kohler, M. A. and Paulhus, J. L. H., 1982, "Hydrology for Engineers", 3rd 

Edition, McGrawïHill Book Co. 
4. 

Ponce, V. M., 1989, "Engineering Hydrology: Principles and Practices", Prentice-Hall, Inc. 5. 

Subramaya, K., 2013, "Engineering Hydrology", Tata McGrawïHill Book Co. 6. 

Viessman, W., Lewis, G. L. and Knapp, J. W., 2003, "Introduction to Hydrology", Harper 

and Row, Publishers 
7. 

Singh, V. P. and Jain, S. K., 2019, ñEngineering Hydrologyò, McGraw-Hill Education 8. 

Singh, V. P., 2016, ñHandbook of Applied Hydrology, 2nd Edition, McGraw-Hill Education 9. 



 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

89 | 261 P a g e 

 

 

 ôĊö´£ ā¿wLÅ,  Structural Analysis 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w    ²õwÎù ¢ùÿwêù, Strength of Materials 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  ìĊ£w¤Åv üĊÞùwý ÿ üĊÞù ćwă ā¿wÅ( wă ā¿wÅ ć½vºĉw~wý ÿ ć½vºĉw~ 

-  ( ¾òþõ ćwă Çÿ½ wz wă ā¿wÅ ûwîù ¾ĊĊâ£ Ă{Åw´ù  ²ÖÅ(    ©ÿ¹Àù ¾Ċ£ ÿ ìĊ¤Åđv ½wz 

.  ( 
wă ā¿wÅ ćwă ûwîù ¾ĊĊâ£ Ă{Åw´ù ½¹ wă ûj ¹¾z½wí ÿ ćÁ¾ýv ćwă Çÿ½( óĀÆíwù ÿ ĀýwĊöĊ¤Åwí ćwĉwÒé (  

Ĉþ¤z 

/ (  ć¿w¬ù ½wí Çÿ½(   ûwîù ¾ĊĊâ£ Ă{Åw´ù 

0 ( 
ĈîĊ£w¤LÅv üĊÞùwý ćwă ā¿wLÅ ôĊö´£(  ¢ÆÊý ¾§v IvĀé ½w§j Üú« Iÿ¾LĊý Çÿ½ Iûwîù ¾LĊĊâ£ Çÿ½  ćwă

 ¡½v¾³ ÿ wĄăwñ ĂĊî£ 

1  ( ĈîĊ£w¤Åv üĊÞù ćwă ā¿wÅ ¾Ċ§m£ ÓĀÖ· 

2( Ĉ¤öîÅv ćwă ā¿wÅ ôĊö´£ ¢Ą« Ĉ{ĉ¾ê£ ćwă Çÿ½ 

 

Course Syllabus:(48 Hours) 

Statical determinacy and inditerminacy of structures - stable and unstable structures 1 - 
  Deflection calculation by moment area method- elastic load and conjugate beam 

methods 
2 - 

  Calculation of deflection by energy methods - Castiglianoôs theorem 3 - 

 Virtual work and its application in calculating the deflection 4 - 

 Analysis of Indeterminate Structures 5 - 

 Influence line 6 - 

 Approximate methods of structural analysis 7 - 

 

References: 
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Hsieh, Y. Y., 1995, ñElementary Theory of Structuresò, 4th Edition, Prentice Hall 

Publication 
1. 

Hibbeler, R. C., 2017, ñStructural Analysisò, 10th Edition, Pearson Publication 2. 

Kassimali, A., 2014, ñStructural Analysisò, 5th Edition, Cengage Learning 3. 

Utku, S., Norris, C. H., and Wilbur, J. B., 1990, ñElementary Structural Analysisò, 

McGraw Hill 
4. 

 I)÷ IĈÞĉºz,.42 IϦć½Āu£ Ĉ£wùºêù ā¿wÅ wăϦI ¡v½wÊ¤ýv āwòÊýv¹ Ă«vĀ· üĉºõv¾ĊÎý Õ ĈÅĀ 

Badiei, M., 2018, "Introductory Theory of Structures", Khaje Nasiruddin Tosi University 

Press (In Persian) 

5. 

 I)Ç IĈýĀ³wÕ,.4. IϦôĊö´£ ā¿wÅwăϦI ¡v½wÊ¤ýv Ĉ¤ÞþÍ āwòÊýv¹ ĈăwòÊýv¹ ¹wĄ« ¾Ċ{í¾Ċùv 

Tahoni, S., 2014, "Analysis of Structures", Jihad Academic Publications of Amirkabir 

University of Technology (In Persian) 
6. 

ĈzwĊÕv )v I I#ø«¾¤ù$,.40 IϦôĊö´£ ā¿wÅwă ϦI  )v IĈõwúĊÅwíI ¡v½wÊ¤ýv  ½w{ĉĀ« 
Atyabi, A. (Translator), 2016, "Structural Analysis", Kassimali, A., Joibar Publications 

(In Persian) 
7. 
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 ôĊö´£ ā¿wLÅ-  Structural Analysis 2 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 
ā¿wÅ ôĊö´£  ,   I ôĊö´£  

ć¹ºÝ 
Structural Analysis 1, Numerical 

Analysis 
Prerequisite  

¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   wă xwé ÿ ć¾Åw£¾Å ćwă¾Ċ£ ôĊö´£ ½¹ ûj ¹¾z½wí ÿ ¢åv yĊÉ Çÿ½ 

-  (  ûwúù È¸~ Çÿ½ 

.  (  ¹ÿº´ù ¾ÍwþÝ Çÿ½ ¾z ćv Ăùºêù 

/ ( £wù ôĊö´£¾ý Çÿ½ ÿ Ĉ¤¸Å Çÿ½ Ăz wă ā¿wÅ ĈÆĉ¾ Ĉù 

 

Course Syllabus: (48 Hours) 

Slope deflection method  1 - 

 Moment distribution method 2 - 

 Introduction to finite element method 3 - 

 Matrix analysis using stiffness and flexibility methods 4 - 

 

References: 

Hsieh, Y., Y., 1995, ñElementary Theory of Structuresò, 4th Edition, Prentice Hall 

Publication 
1. 

Hibbeler, R., 2017, ñStructural Analysisò, 10th Edition, Pearson pub 2. 
Kassimali, A., 2014, ñStructural Analysisò, 5th Edition, Cengage Learning 3. 
Utku, S., Norris, C. H., and Wilbur, J. B., 1990, ñElementary Structural Analysisò, McGraw 

Hill  
4. 

McGuire, W., Gallagher, R. H., and Ziemian, R. D., 2000, ñMatrix Structural Analysisò, 2nd 

Edition, Faculty Books 7 
5. 

Kassimali, A., ñMatrix Analysis of Structuresò, 2nd Edition, Cengage learning 6. 
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 I)÷ IĈÞĉºz,.42 IϦć½Āu£ Ĉ£wùºêù ā¿wÅ wăϦI ¡v½wÊ¤ýv āwòÊýv¹ Ă«vĀ· üĉºõv¾ĊÎý Õ ĈÅĀ 

Badiei, M., 2018, "Introductory Theory of Structures", Khaje Nasiruddin Tosi University 

Press (In Persian) 

7. 

 I)Ç IĈýĀ³wÕ,.4. IϦôĊö´£ ā¿wÅwăϦI ¡v½wÊ¤ýv Ĉ¤ÞþÍ āwòÊýv¹ ĈăwòÊýv¹ ¹wĄ« ¾Ċ{í¾Ċùv 

Tahoni, S., 2014, "Analysis of Structures", Jihad Academic Publications of Amirkabir 

University of Technology (In Persian) 
8. 

 I#ø«¾¤ù$ )v IĈzwĊÕv,.40 IϦôĊö´£ ā¿wÅwă ϦI  )v IĈõwúĊÅwíI ¡v½wÊ¤ýv  ½w{ĉĀ« 
Atyabi, A. (Translator), 2016, "Structural Analysis", Kassimali, A., Joibar Publications (In 

Persian) 
9. 
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  ÕĈ³v¾  ćwă ā¿wÅ ć¹đĀå, Design of Steel Structures 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w    ā¿wÅ ôĊö´£ , Structural Analysis 1 Prerequisite  

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  
 Ăùwý üĊtj 5Ĉ³v¾Õ ĂæÆöå ÿ óĀÍv wz ĈĉwþÉj ¢ùÿwêù ćwþ{ù ¾z Ĉ³v¾Õ ćwă  I¿w¬ù ćwăLRFD    Ĉ³v¾Õ ÿ

 ø¤ÆĊÅ I¹¾îöúÝ ÃwÅv ¾z ā¿wÅ ćwăćº³ ¡đw³ IûwþĊúÕv ĂĊÉw³ ÿ Ĉþúĉv ćwă½wĊÞù Ićv 

-  ( 
Èþ£ ÷v¾ñwĉ¹$ ¹đĀå ½w¤å½ IĈýwú¤·wÅ ćwă¹đĀå I¹đĀå ÛvĀýv(  Ĉñ¹¿vĀă Ić¹¾£ IĈò¤Æ· I¡½v¾³ IÈý¾í

Ĉýwú¤·wÅ ć¹đĀå ćwă ôĊåÿ¾~ ÛvĀýv #)) ÿ 

.  ( 
½¹ µv½ĀÅ ¾§v IĈÊÊí ćwÒÝv Ĉ³v¾Õ    ¡đwÎ£v IĈÊÊí iwÒÝv ¾§où ÜÖêù ²ÖÅ üĊĊÞ£ IiwÒÝv üĉv Ĉ³v¾Õ

  yí¾ù ĈÊÊí ćwÒÝv Iÿ¾Ċý ówê¤ýv ÿ ĈÊÊí iwÒÝv 

/ ( 
ĈùĀúÝ Èýwúí$ ć½wÊå iwÒÝv ć½vºĉw~ IºýwúÆ~ Èþ£ Ić½Ā´ù ½wz ¾§v ¢´£ ć½wÊå iwÒÝv Ĉ³v¾Õ   ½wz ÿ

 ćvÀ«v ½¹ ¢ùw¸Ñ Ăz Ï¾Ý ¢{Æý$ ĈÞÑĀù Èýwúí I#¾öĉÿv Èýwúí ć½wÊå ¾§où ÜÖêù ²ÖÅ I#ÜÖêù 

0 ( 

ĈÊú· Èýwúí$ wă¾Ċ£ ½¹ ć½vºĉw~ IĈ{ýw« āwñ ĂĊî£ ûÿºz ÿ wz ĈÊú· iwÒÝv ±¾Õ (  ¡v¾§v I#ĈÊ°Ċ~

  ¾ĊĊâ£ IĈÉ¾z ćÿ¾Ċý ćv¾z wă¾Ċ£ Ĉ³v¾Õ I#ā¹¾Êå¾Ċá ÿ ā¹¾Êå ÜÕwêù$ Ĉ³v¾Õ ½¹ wă µ¾úĊý ¡wÎ¸Êù

  ćwă¾Ċ£ ûw« Iwă¾Ċ£ ôîÉI (ćwă ç½ÿ IÀí¾ú¤ù ćwă½wz ¢´£ ôîÉ    Iº¤úù ćwă¾Ċ£ Iwă¾Ċ£ ½¹ ć¾Å¾ĉ¿

 ā½Ā´ù ÿ¹ Èú· Iā¹wÅ ûĀ¤Å äí 

1  ( 
¾Ċ£$ Èú· ÿ ½wÊå ÷lĀ£ ¾§v ¢´£ ćwÒÝv ±¾Õ(  Ić½wÊå ć½Ā´ù ćÿ¾Ċý ÷ÿ¹ Ă{£¾ù ¡v¾§v I#wă ûĀ¤Å

  Ĉ{ĉ¾ê£ ºĉºÊ£ yĉv¾ÑB1  ÿB2Èú· ÿ ÈÊí I 

2 ( 
  ćwă ûĀ¤Å ±¾Õ IĈêåv wĉ ôĉwù ćwă ¢Æz wz Ĉ{Ċí¾£ ćwă ûĀ¤Å ±¾Õ  ½¹ µ¾úĊý ºþ¯ ¿v āºÉ ôĊîÊ£

#wă ¢ĉ¹ÿº´ù ¾í» wz$ øă ½wþí 

3( 
 ¾Ċ£ Ĉ³v¾Õ( ¾Ċ£ ûw« ½¹ Èýwúí Ä~$ ĈÊÊí ûvºĊù Iûw« ĈÑ¾Ý āºþþí ¢¸Å I#èĊúÝ ¾Ċ£ wĉ$ ç½ÿ (

 Èþ£ ¢´£ ç½ÿ #ĈÉ¾z ćwă 

4 ( ü¤z ÿ ¹đĀå yí¾ù iwÒÝv Ĉ³v¾Õ 

 Ĉöù ¡v½¾êù øă¹ ¦´{ù wz ðþăj øă ºĉwz Ã½¹ üĉv yõwÖù%)ºÉwz #½ĀÊí ĈúÅ½ Ăùwý üĊtj$ ûwú¤·wÅ 
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Course Syllabus:(48 Hours) 

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

strength, LRFD and performance-based design, structural systems, safety criteria and 

concept of safety margins, design limit states 
1 - 

Types of structural steel, steel behavior (stress-strain diagram, effects of high and low 

temprature, fatigue, notch toughness, weathering, etc.), structural steel profiles 
2 - 

Design of tensile members, effect of holes in design of the tension members, effective net 

area of the tensile members, tension connections and load transfer, tension built-up 

sections  
3 - 

Compression members under pure axial load, residual stress, stability of compression 

members (overall buckling modes and Eulerôs buckling load), local buckling (elements 

width-to-thickness ratio), effective area of (slender) sections in compression 
4 - 

Flexural members with and without lateral supports, stability in beams (lateral-torsional 

buckling), compact and noncompact sections, design of beams for shear, deflection in 

beams under service loads, web of wide flange I-shape sections subjected to concentratred 

forces, bearing plates, continuous beams, simple column base plate, biaxial flexure 

5 - 

Design of beam-columns, second order effects analysis, B1 and B2 bending moment 

magnification coefficients, tension and flexure 
6 - 

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

(noting the limitations) 
7 - 

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

Design of composite members (beams and columns) 9- 

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

 

References: 

Segui, W. T., 2013, ϦSteel DesignϦ, 5th Edition, Thomson Canada Limited 1. 
ANSI/AISC 360, 2016, ñSpecification for Structural Steel Buildingsò, Revised 2019, 

American Institute of Steel Construction. 
2. 

AISC, 2011, ñSteel Construction Manualò, 14th Edition, American Institute of Steel 

Construction  
3. 

CSA S16-14, 2014, ñDesign of Steel Structuresò, CSA group. 4. 
  Iøă¹ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/+,  IϦ ûwú¤·wÅ ćv¾«v ÿ ±¾Õć¹đĀå ćwăϦI    Èĉv¾ĉÿø¬þ~I   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ  ĈSöù ¡v½¾êù ½Āùv ûwú¤·wÅ ó¾¤þí ÿ 

Iranian National Building Code (INBC),  Vol. 10, 2022, "Design and Construction of Steel 

Structures", 5th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

5. 
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Ĉ³v¾Õ  ć¹đĀå ćwă ā¿wÅ- Design of Steel Structures 2 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   
  ā¿wÅ ôĊö´£-  I  Ĉ³v¾Õ

 ć¹đĀå ćwă ā¿wÅ, 
Structural Analysis 2, Design of 

Steel Structures 1 
Prerequisite     

¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  
  I#¢ùÿwêù¾~ ÿ ĈõĀúÞù ćwă ®Ċ~$ wă ®Ċ~ ÛvĀýv I­¾~ Ić¹đĀå ćwă ā¿wÅ ½¹ ¡đwÎ£v ćÁĀõĀþî£ ÿ ôĉwÅÿ

  ÿ ć½wĊÉ$ wă ÇĀ« ÛvĀýv Çÿ½ I#ĂÉĀñ ®Ċ~ Iûj ôtwÅÿ ÿ ć½wîÉĀ« ćwă ¡đwÎ£v ÛvĀýv IāºĊþ£ ÈĊ~ ćwă

 #ĈíwîÖÍv ÿ Ĉĉwî£v$ Ĉ°Ċ~ 

-  (  wăw~¾· ¡đwÎ£v Iwăºþz½wĄù ¡đwÎ£v IĈÉĀ« ÿ Ĉ°Ċ~ ÛĀý ¿v #¢ĉÀí¾ù ¿v ©ÿ¾· ûÿºz$ ā¹wÅ ¡đwÎ£v 

.  ( 
  IĈÉĀ« ÿ Ĉ°Ċ~ ÛĀý ¿v #¢ĉÀí¾ù ¿v ©ÿ¾· wz$ ĈÊ°Ċ~ ÿ ĈÊú· ¡đwÎ£v  ®Ċ~ ½¹ ÈÊí ÿ Ç¾z yĊí¾£

 ĂúĊý ÿ ½v¹¾Ċñ Iā¹wÅ$ ûĀ¤Å Ăz ¾Ċ£ ówÎ£v IÇĀ« ÿ  wă ûĀ¤Å ówÎ£v Iwă ûĀ¤Å ĂöÍÿ ¡đwÎ£v I#½v¹¾Ċñ

 #ĈÊú·$ ûĀ¤Å äí ç½ÿ Ăz 

/ ( 
¾Ċ£(  ÇĀ« Ĉ³v¾Õ IĈÅwú£ āºþþí ¢¸Å Ĉ³v¾Õ Iûw« ĈÑ¾Ý āºþþí ¢¸Å Ĉ³v¾Õ 5#ĈöĊúî£$ ç½ÿ

āºþþí ¢¸Å ÿ ¾Ċ£ ûw« Ăz ówz Ăz wă ć¹đĀå ¾Ċ£ 

0 (  ā¿¾õ Ĉ³v¾Õ ÔzvĀÑ wz ĈĉwþÉj ø¤ÆĊÅ ćv#ĈÊú· xwé ÿ āºÉ ćºþz½wĄù xwé$ ć¹đĀå ćwă 

1  (   āºÉ ºĊĉw£ ÈĊ~ ¿v ĈÊú· ¡đwÎ£v 

2 ( ćºĉ¾{ĉwă ÿ ¾Ċâ¤ù ÜÖêù wz ¾Ċ£ 

 )ºÉwz #½ĀÊí ĈúÅ½ Ăùwý üĊtj$ ûwú¤·wÅ Ĉöù ¡v½¾êù øă¹ ¦´{ù wz ðþăj øă ºĉwz Ã½¹ üĉv yõwÖù% 

 

Course Syllabus:(48 Hours) 

Connection tools and technologies in steel structures, rivet, types of bolts (ordinary and 

high-strength bolts), welds (groove and fillet), welding procedures and equpments, 

pretensioned bolts, types of bolt connections (snug tightened and slip critical) 
1 - 

Non-eccentric connections of bolt and weld type, brace conenctions, truss member 

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

welds, beam-column connection (simple, semi rigid and rigid), column splices, column 

to column base plate flexural connection 
3 - 

Plate-girders: design of web transverse stiffeners, design of bearing stiffeners, design of 

beam flange to web connection & stiffener plates to steel beam connections    
4 - 

An introduction to steel structures seismic design provisions (braced and moment frames) 5 - 

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

Design of nonprismatic beams, hybrid beams 7 - 

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

 

References: 

Segui, W. T., 2013, ϦSteel DesignϦ, 5th Edition, Thomson Canada Limited 1. 
ANSI/AISC 360, 2016, ñSpecification for Structural Steel Buildingsò, Revised 2019, 

American Institute of Steel Construction. 
2. 

AISC, 2012, ñSeismic Design Manualò, American Institute of Steel Construction, 2nd 

Edition  
3. 

ANSI/AISC 341-16, 2016, ñSeismic Provisions for Structural Steel Buildingsò, 

American Institute of Steel Construction   
4. 

ANSI/AISC 358-16, 2016, ñPrequalified Connections for Special and Intermediate 

Steel Moment Frames for Seismic Applicationsò, American Institute of Steel 

Construction   
5. 

øă¹ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  I,/+,  IϦ ûwú¤·wÅ ćv¾«v ÿ ±¾Õć¹đĀå ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 10, 2022, "Design and Construction of 

Steel Structures", 5th Edition, Ministry of Roads and Urban Development, Office of 

National Regulations and Building Control (In Persian) 

6. 
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Ĉ³v¾Õ ā¿wÅ wă ćü¤z Ăù½j , Design of RC Structures 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w  
 ÁĀõĀþî£  ćü¤z I  ö´£Ċ ô  

ā¿wÅ , 
Concrete Technology, Structural 

Analysis 1 
Prerequisite   

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ#% 

, (  
ËvĀ·  ýwîùĊî  Ĉ ü¤z   ¢´£   ¾§v  ½v¼ñ½wz  ćwă  ćýj  Ĉÿ  I¡ºù¿v½¹  ¢ùÿwêù  ½wÊå ćI  ÊÊíĈ I   É¾z  ĈIü¤z  ¢ùÿwêù  

ü£  ¢´£  ¾§v  Èþ£ wă  ćā½Ā´ùÿ¹  )â£ĊĊ ¾ ôîÉ wă ć ü¤z $¤ÅđvĊIì  Üú« ñºÉĈI  ÇÀ· # 

-  ( ÛvĀýv ¹đĀå   å¾Îù  Ĉ½¹  ü¤z I²öÆù ËvĀ·  ýwîùĊî Ĉ ¹đĀå 

.  ( 
 Çÿ½ wă ć³v¾Õ ĈivÀ«v  ü¤z  I²öÆù ăwæùĊ ø vĉþú Ĉ ÿ ¢õw³ wă ć º³ć I í¾£Ċ¡w{  ½v¼ñ½wz ć ÿ  Çÿ½ wă  ć

ö´£Ċ ô 

/ ( 
½w¤å½  £ Ċwă¾  ć ü¤z  Ăù½j   ¢´£  ¾§v   Èú·   ½¹   ô³v¾ù   äö¤¸ù  ½v¼ñ½wzć I  ¾òþõ  Êú·  Ĉ÷ÿwêù  £ĊI¾  Ă{Åw´ù  £Ċ ¾  

v¾z ćÈú·  ÿ  Å½¾z Ĉ ÔzvĀÑ  ûj   

0 ( ½w¤å½ £Ċ wă¾ ć ü¤z Ăù½j  ¢´£  ¾§v  IÇ¾z  Ç¾z  ÷ÿwêù £Ċ ¾  ÿ  ÔzvĀÑ  ĂÕĀz¾ù 
1  (  Å½¾z Ĉ ½w¤å½ ivÀ«v ü¤z  Ăù½j ¢´£ ~Ċ IÈ° ýwùÀúă Ĉ Ç¾z  ÿ ~Ċ È° ĉw Èú·  ÿ ~Ċ È° 

2 (  Ăĉ¾Úý ~Ċ ò¤ÅĀ$ Ĉñºþ{Æ¯ #Ĉü¤z  ÿ I¹đĀå  ½wĄù û¹Āúý ¹đĀå  ½¹ ü¤z  ÿ  Çÿ½   ½v¼ñ¹đĀå ć£ Ċwă¾ 

3(  ó¾¤þí özwéĊ¢  ā¾Ąz ½v¹¾z$ ćë¾£  ñ¹½Ā·ĈI  â£ĊĊ ¾ IôîÉ IÇwÞ£½v  #))) 

  5 %yõwÖù vĉ ü  Ã½¹ wzĉ º ðþăwúă wz  ¦´{ù øĄý  ¡v½¾êù  öù Ĉûwú¤·wÅ $tjĊ ü  Ăùwý úÅ½ Ĉ½ĀÊí # ºÉwz) 

 

Course Syllabus:(48 Hours)* 

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

strength, tensile, shear concrete, resistance tons of biaxial stress. Concrete deformation 

(elastic, shrinkage, creep) 
1 - 

  Types of steel used in reinforced concrete, mechanical properties of steel 2 - 
Design methods of reinforced concrete components, safety concepts and limit states, load 

combinations and methods of analysis 3 - 
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Behavior of reinforced concrete beams under bending in various stages of loading, bending 

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

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

regulations 
5 - 

Behavior of reinforced concrete elements under torsion, shear and torsion or bending and 

twisting Syndicate 
6 - 

Theory of cohesion (adhesion) of concrete and steel, harness and method of reinforcing steel 

in concrete beams 
7 - 

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

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

 

References: 

Darvin, D., and Dolan, C. W., 2021, ñDesign of Concrete Structuresò, 16th Edition, McGraw-

Hill Book Company 
1. 

Wang, C. K., Salmon, C. G., and Pincheira, J. A., 2007, ñReinforced Concrete Designò, 7th 

Edition, John Wiley & Sons, Inc. 
2. 

McCormac, J. C.., and Brown, R. H., 2015, ñDesign of Reinforced Concreteò 10th Edition, 

McGraw-Hill Book Company 
3. 

Ashraf, S. M., 2018, ñPractical Design of Reinforced Concrete Buildingsò CRC Press, Taylor 

& Francis Group 
4. 

Moehle, J., 2015, ñSeismic Design of Reinforced Concrete Buildingsò 1st Edition, John Wiley 

& Sons, Inc. 
5. 

ACI Committee 318, 2019, ñBuilding Code Requirements for Structural Concreteò ACI 318-

19, American Concrete Institute, Farmington Hills 
6. 

MNL-17(21), 2021, ñACI Reinforced Concrete Design Handbook, A Companion to ACI 

318-19, American Concrete Institute,  
7. 

Hassoun M. N., and Al-Manaseer A., 2020, ñStructural Concrete-Theory and Designò, 7th 

Edition, John Wiley & Sons Inc. 
8. 

Wight J. K., 2016, ñReinforced Concrete-Mechanics and Designò, 7th Edition, Prentice Hall 99. 
  IøĄý ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.44  IϦ ûwú¤·wÅ ćv¾«v ÿ ±¾ÕĂù½j ü¤z ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 9, 2020, "Design and Construction of 

Reinforced Concrete Structures", 5th Edition, Ministry of Roads and Urban Development, 

Office of National Regulations and Building Control (In Persian) 

10. 
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Ĉ³v¾Õ Ăù½j ü¤z ćwă ā¿wÅ -    Design of RC Structures 2 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w    
  ā¿wÅ ôĊö´£-  I  Ĉ³v¾Õ

  Ăù½j ü¤z ćwă ā¿wÅ, 
Structural Analysis 2, Design of RC 

Structures 1 
Prerequisite    

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ#% 

, (   #Ăå¾Õÿ¹ ÿ Ăå¾Õ ìĉ$ wă āÿw£ ÛvĀýv Ĉ³v¾Õ 

-  ( 
  ì£ Èú· Ić½Ā´ù ½wÊå ¢´£ ¡wÞÖé$ wă ûĀ¤Å ¾Ċ£ Ĉ³v¾Õ  ćÿ¾Ċý wz āv¾úă Èú· Iā½Ā´ùÿ¹ ÿ ā½Ā´ù

 #ć½Ā´ù 

.  (   ¾z½wz ćvÀ«v üĊz ½wz Üĉ¿Ā£ IĈÉ¾z ćwă½vĀĉ¹ ÿ Ăù½j ü¤z ćwă xwé I÷ÿwêù ćwă ø¤ÆĊÅ ÛvĀýv ĈÅ½¾z 

/ (  ĈÉ¾z ½vĀĉ¹ Ĉ³v¾Õ wz ĈĉwþÉj   

0 (  ûj Ĉtv¾«v ¡wĊtÀ« ÿ ûĀ¤Å ÿ ¾Ċ£ ówÎ£v wz ĈtwþÉj 

1  (  Ĉ~ Ĉ³v¾Õ wz ĈtwþÉj 

2 (  ²öÆù ü¤z ¡wÞÖé ćv ā¿¾õ Ĉ³v¾Õ ÔzvĀÑ wz ĈĉwþÉj 

% 5üĊtj$ ûwú¤·wÅ Ĉöù ¡v½¾êù øĄý ¦´{ù wz ðþăwúă ºĉwz Ã½¹ üĉv yõwÖù )ºÉwz #½ĀÊí ĈúÅ½ Ăùwý 

 

Course Syllabus: (48 Hours)* 

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

Design of beam columns 2 - 
Check-resistant systems, frames and reinforced concrete shear walls, load bearing parts 

of the pan and design (unilateral or bilateral) 3 - 

Introduction to shear wall design 4 - 

Introduction to beam-column connection and details 5 - 

Introduction to foundation design 6 - 

Seismic design of reinforced concrete segments 7 - 

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

Darvin, D., and Dolan, C. W., 2021, ñDesign of Concrete Structuresò, 16th Edition, 

McGraw-Hill Book Company 
1. 

Wang, C. K., Salmon, C. G., and Pincheira, J. A., 2007, ñReinforced Concrete Designò, 

7th Edition, John Wiley & Sons, Inc. 
2. 

McCormac, J. C.., and Brown, R. H., 2015, ñDesign of Reinforced Concreteò 10th Edition, 

McGraw-Hill Book Company 
3. 

Ashraf, S. M., 2018, ñPractical Design of Reinforced Concrete Buildingsò CRC Press, 

Taylor & Francis Group 
4. 

Moehle, J., 2015, ñSeismic Design of Reinforced Concrete Buildingsò 1st Edition, John 

Wiley & Sons, Inc. 
5. 

Hassoun M. N., and Al-Manaseer A., 2020, ñStructural Concrete-Theory and Designò, 

7th Edition, John Wiley & Sons Inc. 
6. 

Wight J. K., 2016, ñReinforced Concrete-Mechanics and Designò, 7th Edition, Prentice 

Hall 
7. 

ACI Cpmmittee 318, 2019, ñBuilding Code Requirements for Structural Concreteò ACI 

318-19, American Concrete Institute, Farmington Hills 
8. 

MNL-17(21), 2021, ñACI Reinforced Concrete Design Handbook, A Companion to ACI 

318-19ò, American Concrete Institute 
9. 

  IøĄý ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.44  IϦûwú¤·wÅ ćv¾«v ÿ ±¾ÕĂù½j ü¤z ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 9, 2020, "Design and Construction of 

Reinforced Concrete Structures", 5th Edition, Ministry of Roads and Urban Development, 

Office of National Regulations and Building Control (In Persian) 

10. 
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 ć¿wÅ¾ĄÉ ÿ ć½wúÞù Ĉýw{ù ÿ óĀÍv 
Foundations and Basics of 

Architecture and Urban Planning 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical  Course Type 

¿wĊþÊĊ~  
ûwú¤·wÅ  ĈÊí  ĂÊêý  I

 ā¿wÅ ôĊö´£, 
Building Drawings, Structural 

Analysis 1  
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (    ćwă āÁÿ¾~ ÿ wĄ³¾Õ wz ĂÖzv½ ½¹ ½wúÞù Èêý ÿ ½wí wz ĈĉwþÉj Ić½wúÞù äĉ¾Þ£ 5ć½wúÞù Ĉýw{ù ÿ óĀÍv

 Ă¤É½ üĊÅºþĄù ÿ ½wúÞù üĊÅºþĄù ć½wîúă āĀ´ý IĈýwú¤·wÅ ±¾Õ ÛvĀýv Ĉöí ¢·wþÉ Iûv¾úÝ ćwă  ¢Ċă

{é ¿v ĈĉwĄýwú¤·wÅ ć½wúÞù ćwăwÒå ÿ Ôzvÿ½ ĈÅ½¾z Ić½wúÞù ½¹ wă¹¾îöúÝ äĉ¾Þ£ Ić½wúÞù  IüîÆù ôĊ

 ûw¤Å½wúĊz Iāwòýwù½¹ IĈ¤ÞþÍ ćwăwþz IĂýw¸zw¤í IĂÅ½ºù Iûw¤Æí¹Āí 

-  (   ¿v ā¹wæ¤Åv āĀ´ý ôĊö´£ ÿ ĂĉÀ¬£ IĈĉw¤Åÿ½ ÿ ć¾ĄÉ ćwă ĂÞÅĀ£ ÿ wă¾ĄÉ ÛvĀýv Ić¿wÅ¾ĄÉ ¶ĉ½w£ 5ć¿wÅ¾ĄÉ

 ±¾Õ ½¹ ĈÑv½v ±¾Õ äĉ¾Þ£ Ić¿wÅ¾ĄÉ ćwă½vºýw¤Åv ÿ üĊývĀé Ić¿wÅ¾ĄÉ ćwă  IÜùw« Ić¹wă ćwă  IĈöĊÎæ£

 ĂêÖþù ±¾Õ ½¹ ĈÝwú¤«v ÿ ć¹wÎ¤év ôtwÆù ¾Ċ§m£ Ićv ć¿wÅ¾ĄÉ ćwă 

  

Course Syllabus: (32 Hours) 

Foundations and basis of architecture, definition of architecture; becoming familiar with the 

architectôs job and his role in the construction plans and projects; cooperation of architects 

and civil engineers; acquiring a general knowledge about variety of architectural designs; 

defining occupations in architecture; studying the interactions between architectural spaces 

in the buildings such as residential, kindergarten, educational, library, industrial buildings, 

clinic, and hospital. 

1 - 

Urbanism, history of urbanism; urban types as well as rural and urban development; 

analyzing the land use in urban plans; urban rules and regulations; defining the guidance 

plans, comprehensive plans, detailed plans, and regional plans; effects of economic and social 

issues on urban plans. 

2 - 

 

References: 
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  I#ø«¾¤ù$ )¿ IĀõ¿Āñv¾é,/++  IϦøÚý ÿ wÒå I÷¾å ć½wúÞùϦ  I  ðþĊ¯I   I)ë )¹ )ã    |w¯-0I    āwòÊýv¹ ¡v½wÊ¤ýv

ûv¾Ą£ 

Gharagozlu, Z. (Translator), 2021, "Architecture; Form, Space and Order", Ching, F. d. K., 

25th Edition, Tehran University Press (In Persian) 

1. 

IĂÞĊÉ  I)v ,.43 IϦ Ăùºêù Ăùwý¾z Ĉýw{ù ¾z ćvć¾ĄÉ ćÀĉ½Ϧ¢ÞþÍ ÿ øöÝ āwòÊýv¹ ¡v½wÊ¤ýv I  ûv¾ĉv 

Shia, A., 2019, "Introduction to the Basics of Urban Planning", Iran University of Science 

and Technology Press (In Persian) 
2. 
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 Ĉ~ ĈÅºþĄù,  Foundation Engineering 1 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

āÿ¾ñ  Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 
  ëw· ìĊýwîù,  Ĉ³v¾Õ I

  Ăù½j ü¤z ćwă ā¿wÅ, 
Soil Mechanics 1, Design of 

Reinforced Concrete Structures 1 
Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   Çÿ½  ćwă ëw· ĈĉwÅwþÉ   Çÿ½ ²ĊÑĀ£ ÿ Ĉå¾Þù IĈý¿ Ăýwúñ IìĉÀĊåĀtÁ ¡wĊöúÝ$  üĊĊÞ£ ćv¾z ìĉÀĊåĀtÁ ćwă

 Ăĉđ ¢ùw¸Ñ ÿ ëw· ĈÉ¾z ©Āù ¢Ý¾ÅĂýwúñ ¡wĊöúÝ Iëw· ćwă ĂýĀúý ÿ Ĉý¿ āºý¾Ċñ¾z ½¹ ć½v¹¾z  ć

Èĉwù¿j #Ĉ~ Ĉ³v¾Õ ½¹ ¾§Āù ćwă¾¤ùv½w~ üĊĊÞ£ ćv¾z Ĉĉv¾´Í ćwă 

-  ( Ĉ~ ć¾z½wz ûvĀ£ 5Ĉ´ÖÅ ćwă   Ĉ~ ć¾z½wz ûvĀ£ $  ÿ Àí¾ù ¿v ©ÿ¾· ½wz Ić½Ā´ù ćwă½wz ¾§v ¢´£ Ĉ´ÖÅ ćwă

 Ĉ~ Iôĉwù ćwă½wz yĊÉ ²ÖÅ ¾z Üévÿ Ĉ´ÖÅ ćwă ëw· wĉ ½v¹ ëw· ¾z Ĉ~ ĈÅ½¾z IĂĉđ Ăĉđ ćwă ĂõwÆù ćwă  ½v¹

 #ĈþĊù¿¾ĉ¿ xj ó¾¤þí ÿ 

. ( Ĉ~¯ IĈúĊî´£ ¢ÆÊý IìĊ¤Åđv ¢ÆÊý IèúÝ ½¹ Èþ£ Üĉ¿Ā£ $ ¢ÆÊý 5Ĉ´ÖÅ ćwăÈ·¾ #Ĉ~ ćwă 

/(  ãwÖÞýv ûw{Ąòý ćwă½vĀĉ¹ ÛvĀýv wz ĈĉwþÉj $ ûw{Ąòý ćwă½vĀĉ¹  IyöÍ ÿ ¾ĉ¼~Ăĉ¾Úý    ćwă½wÊå Iëw· Ĉ{ýw« ½wÊå

 #ć½vºĉw~ ó¾¤þí Ixj ĈîĊùwþĉ¹ÿ½ºĊă ÿ ĈîĊ£w¤Åvÿ½ºĊă 

0 ( Ĉ~ Ĉ~ ÛvĀýv $ èĊúÝ ćwă Çÿ½ Ăz ć¾z½wz ûvĀ£ IèĊúÝ ćwă  ÃwÅv ¾z ÿ ĈîĊ£w¤Åv ćwă¢Æ£  ¹½ÿj¾z Iw«¾z ćwă

Ĉ~ ¢ÆÊý Ă{Åw´ù ÿ ½wz Üĉ¿Ā£ IÜúÉ āÿ¾ñ IèĊúÝ ćwă #ÜúÉ āÿ¾ñ ûwùºýv½ ÿ ć¾z½wz ûvĀ£ ć 

1 (  Ĉývÿ¾ĊÉ ć½vºĉw~ Çÿ½ $ Ĉíw· ćwă Çÿ½$ ĈöÍv ćwăyĊÉ ćwă  #))) ÿ āºÉ ā¹wÅ |wÊĊz Çÿ½ I¢ĉwĄþĊz ćwă

yĊÉ ć½vºĉw~ Ăùºêù Iûwĉ¾« ¹Ā«ÿ wz ÿ Ûw{Év ¢õw³ ½¹ Ĉíw· ćwă #ć½v¹¾z¹Āñ óĀÍv ¾z Ĉĉ 

2( #ûwú¤·wÅ Ĉöù ¡v½¾êù ø¤æă ¦´{ù ¾z ć½ÿ¾ù $ ûv¾ĉv ûwú¤·wÅ Ĉöù ¡v½¾êù 

 

Course Syllabus: (48 Hours) 

Soil identification and subsurface exploration methods (very brief review of lab tests and 

focus on field tests) (geophysical methods, drilling, detailed explanation of geophysical 

methods for determination of shear velocity and detection of soil layersô thickness, 

description of different field test methods which are required for identifying effective 

parameters for foundation design (SPT, CPT, Vane Shear, etc)) 

1 - 
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Shallow foundations: bearing capacity (bearing capacity of show foundations under centric 

vertical loading, ultimate bearing capacity under eccentric, and inclined loading, bearing 

capacity of footings on slope and layered soils, bearing capacity on problematics soils and 

finally the effect of water table on bearing capacity of) 

2 - 

Shallow foundations: settlement (stress distribution in depth, elastic settlement, consolidation 

settlement, and foundation rotation, explanation of determination of settlement for various 

types of foundations) 
3 - 

Retaining walls (introduction to rigid and flexible retaining walls, earth lateral pressure 

theory, water hydrodynamic and hydro-static pressure, wall stability control) 
4 - 

Deep foundations (introduction to the determination of bearing capacity of deep foundation 

in general, bearing capacity determination based on the in situ and static tests, deep 

foundation settlement calculation, Introduction to pile group, bearing capacity and efficiency 

of pile group) 

5 - 

Earth slope stability (main techniques (infinite slope method, simplified Bishop method, é), 

earth slope stability in the saturated case and in the presence of water flow, as well as an 

introduction to excavation principles) 
6 - 

National building and housing standards (the foundation engineering section) (addressing 

national building regulations: 7th topic (foundations and foundation construction)) 
7 - 

 

References: 

Bowles, J. E., 1996, ñFoundation Analysis and Designò, 5th Ed., McGraw-Hill  1. 
Coduto, D. P., 2013, ñFoundation Design ï Principles and Practicesò, 2nd Edition., Pearson 

Education 
2. 

 IĈùĒÅv ôÒæõvĀzv,.40 Iñv¾«v ÿ Ĉ³v¾Õ IĈ~ ĈÅºþĄùò Ië ā½wúÉ Ăĉ¾Êý(/.2 I ¡wêĊê´£ Àí¾ù I÷ÿ¹ Èĉv¾ĉÿ  ÿ üîÆù Iāv½

 ć¿wÅ¾ĄÉ 
Eslami, A., 2016, "Foundation Engineering, Design and Construction", Publication No. K-

437, 2nd Edition, Road, Housing & Urban Development Research Center  (In Persian) 

3. 

  Iø¤æă ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/++  IϦìĊþî£ĀtÁ    ÿ  ĈÅºþĄù Ĉ~ϦI  I÷½wĄ¯ Èĉv¾ĉÿ    Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ ¾¤å¹

 ½Āùvûwú¤·wÅ ó¾¤þí ÿ Ĉöù ¡v½¾êù 
Iranian National Building Code (INBC),  Vol. 7, 2021, "Geotechnique and Foundation 

Engineering", 4th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

4. 

Canadian Foundation Engineering Manual (CFEM), 2006, 4th Edition, Canadian 

Geotechnical Society 
5. 

Holtz, R. D. and Kovacs, W. D., 1981, ñAn Introduction to Geotechnical Engineeringò, 

Prentice Hall. 
6. 

Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, ñAn Introduction to Geotechnical 

Engineeringò, 3rd Edition, Pearson 
7. 

Craig, R. F., 2006, ñSoil Mechanicsò, 7th Edition, Spon Press 8. 

Budhu, M., 2011, ñSoil Mechanics and Foundationsò, 3rd Edition, John Wiley and Sons, Inc. 9. 

Fellenius, B. H., 2019, ñBasics of Foundation Designò, PileBuck Int. Inc. 10. 
ACI 318-19, 2019, ñBuilding Code Requirements for Structural Concrete and 

Commentaryò, American Concrete Institute 

 

11. 
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Çÿ½ćv¾«v ćwă  ûwú¤·wÅwă Ĉþúĉv ÿ 
Buildings Construction Methods 

and Safety 
 

Ã½¹ ā½wúÉ  
 Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ  ĈÎÎ¸£ Core  Course Category 

Ã½¹ ÛĀý  ĈöúÝ ÿ ć¾Úý Theoretical and Practical Course Type 

¿wĊþÊĊ~      

  ÿ  ć½wúÞù  Ĉýw{ù  ÿ  óĀÍv

  Ić¿wÅ¾ĄÉā¿wÅ  Ĉ³v¾Õ  ćwă

  ć¹đĀå-ā¿wÅ  Ĉ³v¾Õ  I  ćwă

ü¤z  Ăù½j- 

Fundamentals and Basics of 

Architecture and Urban 

Planning, Design of Steel 

Structures 2, Design of RC 

Structures 2 

Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (   Ăùºêù 

-  ( ćv¾«v ûwú¤·wÅćwă   Ĉĉwþz 

.  ( ûwú¤·wÅ ćv¾«vćwă ü¤z   Ăù½j 

/ ( ûwú¤·wÅ ćv¾«vćwă  ć¹đĀå 

0 (  ćv¾«v$ ¢·wÅ üĉĀý ćwă Çÿ½ wz ĈĉwþÉjø¤ÆĊÅ ćwă LSF #))) ÿ 

1  ( v¾«v ½¹ Ĉþúĉv ÿ ¢ÉvºĄz wz ĈĉwþÉj 

2 ( ĈöúÝ āÁÿ¾~ 

 

Course Syllabus: (32 Hours) 

Introduction 1 - 

  Construction of masonry buildings 2 - 

  Construction of reinforced concrete buildings 3 - 

  Construction of steel buildings    4 - 
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  Introduction to modern construction methods (construction of LSF systems, é) 5 - 

  Introduction to health and safety in construction 6 - 

  Practical project 7 - 

 

References: 

 ¦³w{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù--  IĂýwñ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ ĈSöù ¡v½¾êù   ûwú¤·wÅ ó¾¤þí ÿ 

Iranian National Building Codes, 22 Volumes, Ministry of Roads and Urban Development, 

Office of National Regulations and Building Control (In Persian) 

1- 

 Ĉþå ÷wÚý ¾¤å¹ ÿ IĈtv¾«v,.4.  IϦ ĈùĀúÝ Ĉþå ¡wÎ¸Êù   ćwă½wíûwú¤·wÅϦI   Ăĉ¾Êý ā½wúÉ 00 |w¯ I,.  I÷Sÿ¹ ¾Úý ºĉº¬£ I

½ĀÊí Ă«¹Āz ÿ Ăùwý¾z ûwù¿wÅ 

Technical and Executive System Office, 2014, "Technical and General Specifications of 

Building Works", Publication No. 55, 13th Edition, 2nd Revision, Plan and Budget 

Organization (In Persian) 

2- 

Ĉþå ½Āùv ¾¤å¹ IĈþå ½Āùv ¢ýÿwÞùüĉÿº£ I  Iwă½wĊÞù  ,.43  I ϦIĂùwþ¤êåvĀù  Ôĉv¾É  ĈùĀúÝ  ÿ  Ôĉv¾É  ĈÍĀÎ·  ûwúĊ~Ϧ  I ā½wúÉ Ăĉ¾Êý

/.,,I ûwù¿wÅ Ă«¹Āz ÿ Ăùwý¾z  ½ĀÊí 

Office of Technical Affairs and Compilation of Standards, 2019, "Agreement, General and 

Private Terms of the Agreement", Publication No. 4311, Plan and Budget Organization (In 

Persian) 

3- 

ACI Committee 347, 2014, "Guide to Formwork for Concrete", ACI 347R-14, American 

Concrete Institute, Detroit 
4- 

ACI Committee 332, 2020, ñCode Requirements for Residential Concrete and Commentaryò, 

ACI 332-20, American Concrete Institute, Detroit 
5- 

Allen, E., Lano, J., 2013, ñFundamentals of Building Construction: Materials and Methodsò, 

6th Edition, John Wiley and Sons, Inc. 
6- 

WIT-T, 2020, ñWelding Inspection Technologyò, 6th Edition, American Welding Society 7- 
Hughes, P., Ferrett, E., 2015, ñIntroduction to Health and Safety in Constructionò, 5th 

Edition, Routledge 
8- 

Nunnally, S. W., 2019, ñConstruction Methods and Managementò 8th Edition, Pearson 9- 
Merritt, F. S. and Ricketts, J. T., 2000, ñBuilding Design and Construction Handbookò, 6th 

Edition, McGraw-Hill Professional 
10- 
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 ć¿wÆăv½ Highway Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoritical Course Type 

~ĊþÊĊ¿w  
  ć½v¹¾z  ĂÊêý  Ĉýw{ù

 ëw· ìĊýwîù IĈþĊù¿, 
Fundamental of Terrestrial 

Surveying, Soil Mechanics 1 
Prerequisite   

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ă°¸ĉ½w£ ĂÞÅĀ£ IûwĄ« ÿ ûv¾ĉv ½¹ āv½ ć ûj ¢Ċúăv ÿ Èêý Iāv½ ĈÅºþĄù ć 

-  (  üĊĉj Iāv½ Ĉ³v¾Õ ćwă½wĊÞù Ăùwý üĊz ÿ Ĉöù ćwăĈööúõv 

.  (  ²õwÎù ÿ ¹vĀù Iāv½ ć¿wÅÿ½ ìĊ£wúÉ ÜÖêù 

/ (  āÁvÿºĊöí IĂùºêù ûj øĊăwæù ÿ ìĊåv¾£ ĈÅºþĄù ćwă  wă  ÔÅĀ¤ù ìĊåv¾£ IĈõwò¯ I¢Ý¾Å IìĊåv¾£ ûwĉ¾«$

 #))) ÿ Äĉÿ¾Å ²ÖÅ ÿ Èĉw¬þñ I±¾Õ ¢ÝwÅ ìĊåv¾£ ø¬³ IĂýv¿ÿ½ 

0 ( óºù ûj ¹¾z½wí ÿ ìĊåv¾£ ûwĉ¾« Ĉ£wùºêù ćwă wă 

1 (  Ĉ³v¾Õ ÿ ĂÞõwÖù óĀÍv 

2(  ć¾¤ùv¾ñĀ¤å 

3( ¢ýwĉ½vÿ ĂÊêý ÿ wă µ¾úĊý IĈõĀÕ ôĊåÿ¾~ Iāv½ ûĒ~$ āv½ ćwă ÿ ĈÑ¾Ý ćwă #))) 

4 (  Ă{Åw´ù µ¾úĊý ¢³wÆù ćĈÑ¾Ý ćwă I Ĉíw· ¡wĊöúÝ ø¬³  I  #¾þíÿ¾z Ĉþ´þù$ ÷¾« ÷v¾ñwĉ¹ 

,+(  ÃĀé   Ĉ¤Êñ¾z ćĀêö³ ÃĀé I#ºĊĊtĀ£Āöí wĉ ®Ċ~½wù$ ówÎ£v ÃĀé Iyí¾ù ćÿ¾ĉv¹ ÃĀé Iā¹wÅ ćÿ¾ĉv¹

 ćĀúĄÅ øtwé ÃĀé Ićÿ¾ĉv¹ øtwé ÃĀé I#Ăý¹¾ñ$ 

,,(  ĂĊþzv Çÿ½ Iāv½ Ĉþå ć ćwă āv½ ĈÅºþă ±¾Õ ćv¾«v 

 

Course Syllabus:(32 Hours) 

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

importance 
1 - 

Highway design criteria, national and international regulations 2 - 

  Schematic cross section of road pavement and materials 3 - 
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Introduction, traffic engineering keywords and concepts (traffic flow, speed, density, average 

daily traffic volume, design hour traffic volume, capacity, level of service (LOS), etc.) 
4 - 

  Basic traffic flow models and their applications   5 - 

Principles of study and design 6 - 

Photogrammetry 7 - 
  Road variants and maps (horizontal alignment (plan), longitudinal alignment (profile), 

cross-sections, etc.) 
8 - 

Cross-sectional area calculations, earthwork volume, mass diagram (Bruckner curve) 9 - 
Simple horizontal circular curve, compound horizontal circular curve, horizontal transition 

curves (spirals or clothoids), reverse horizontal circular curves, vertical circular curve, 

Vertical parabolic curve 
10- 

Highway infrastructure, field lay-out methods of highway geometric designs 11- 

 

References: 

Kadiyali, L. R., 2019, ñHighway Engineeringò, Khanna Book Publishing Co. 1. 
Kobryn, A., 2017, ñTransition Curves for Highway Geometric Designò, Springer 2. 
Sharma S.K., 2017, ñPrinciples, Practice and Design of Highway Engineeringò, 3rd Edition, 

Schand Publishing Co. 
3. 

Rogers, M. and Enright, B., 2016, ñHighway Engineeringò, 3rd Edition, John Wiley & Sons, 

Inc. 
4. 

Kühn, W. 2013, ñFundamentals of Road Designò, WIT Press 5. 
Mannering, F. L. and Washburn, S. S., 2012, ñPrinciples of Highway Engineering and 

Traffic Analysisò, 5th Edition, 
6. 

AASHTO, 2011, ñA Policy on Geometric Design of Highways and Streetsò, 6th Edition, 7. 
Ĉtv¾«v ÿ Ĉþå ÷wÚý ¾¤å¹   I,.4,I Ϧûv¾ĉv ćwă āv½ ĈÅºþă ±¾Õ Ăùwý üĊĉjϦā½wúÉ Ăĉ¾Êý I  /,0I   ¡½wÚý ÿ ćÀĉ½ Ăùwý¾z ¢ýÿwÞù

 ½ĀĄú« ÄĊt½ ć¹¾{ăv½ 

Technical and Executive System Office, 2012, ñGeometrical Design Code for Iranôs Roadsò, 

Publication No. 415, Plan and Budget Organization (In Persian) 

8. 
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āv½ ć¿wÅÿ½ Pavement Design 

 

ā½wúÉ  Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w    

  ÿ Ĉýwú¤·wÅ ²õwÎù

  Ić¿wÆăv½ IāwòÊĉwù¿j

 Ĉ~ ĈÅºþĄù, 

Construction Material & 

Laboratory, Highway Engineering, 

Foundation Engineering 1 

Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   āv½ ½¹ ć¿wÅÿ½ Èêý ć¿wÅÿ½ ÛvĀýv Iwă ±¾Õ ½¹ ¾§Āù ôùvĀÝ Iwă ć¿wÅÿ½ wă 

-  (  Ăĉÿ½ IÃwÅv IÃwÅv¾ĉ¿Èĉwù¿j Iwă¾Ċé ÛvĀýv IĈþÉ ć Çÿ½ I¾Ċé ćwă ëw· ¢Ċ{¨£ ćwă 

.  (  ć¿wÅÿ½ ±¾Õ ½¹ #¢zĀÕ½ ÿ ûvºþ{¸ĉ$ ćĀ« ôùvĀÝ ¾Ċ§w£ wă 

/ ( Èþ£ Üĉ¿Ā£ Ić¿wÅÿ½ ć½v¼ñ½wz Èý¾í ÿ wă ć¿wÅÿ½ Ĉò¤Æ· Ió¹wÞù ½wz yĉv¾Ñ üĊĊÞ£ Ić¿wÅÿ½ ½¹ wă 

0 (  Çÿ½ ćwă āv½ Ĉþ¤z ć¿wÅÿ½ ±¾Õ óÿvº¤ùwă 

1 (  Çÿ½ć¿wÅÿ½ ±¾Õ óÿvº¤ù ćwă#wăÿ½ ĈÆíw£ ÿ wúĊ~vĀă āwòêåĀ£ I¿vÿ¾~ ćwăºýwz$ āwñ¹ÿ¾å Ĉ¤õwæÅj ćwă 

2(  Çÿ½ć¿wÅÿ½ ±¾Õ óÿvº¤ù ćwă#wăÿ½ ĈÆíw£ ÿ wúĊ~vĀă āwòêåĀ£ I¿vÿ¾~ ćwăºýwz$ āwñ¹ÿ¾å Ĉþ¤z ćwă 

3(  Çÿ½ ÿ ĈþÉ ć¿wÅÿ½ ±¾Õ óÿvº¤ù ćwă Ĉ¤õwæÅj 

4 (  Ĉzv¾· Ĉzwĉ¿½v ÿ ĈÅ½¾zć¿wÅÿ½ ćwă 

,+(  ć¿wÅÿ½ ć½vºĄòý Çÿ½ ÿ Ĉ¤õwæÅj ÿ ĈþÉ ćwă ûj ¢ĉĀê£ ÿ üù¾ù ćwă wă 

,,(  Çÿ½Èíÿ½ ±¾Õ óÿvº¤ù ćwă 

,-(  ć¿wÅÿ½ ±¾Õ ½¹ ć¹wÎ¤év ówùĀÝ ¾Ċ§w£ćwă 

,.(  āv½ ć¿wÅÿ½ ¢ĊöúÝ ćv¾«vwă 

 

Course Syllabus:(32 Hours) 

Role of pavement in roads; pavement types, factors affecting pavements design 1 - 
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Subbase, base coarse and gravelly surface layer; types of bituminous materials; tests for 

properties of bituminous material, tars, cutbacks and emulsions, asphalts, asphalt 

concrete, surface treatments, methods of soil stabilization  
2 - 

Influence of climate (freezing and moisture) condition on pavement design 3 - 
Pavement loading, stresses and strains in pavement layers, equivalent wheel load 

factors, pavement fatigue 4 - 

Design of rigid pavements 5 - 

Design of flexible airport pavements (runways, aircraft parking areas, taxiways) 6 - 

Design of rigid airport pavements (runways, aircraft parking areas, taxiways) 7 - 
Methods of design of untreated (gravel and crushed stone) surfaces and bituminous 

(asphalt) surfaces  8 - 

Condition surveys and evaluation of pavement distresses  9 - 
Maintenance and rehabilitation of untreated (gravel and crushed stone) and bituminous 

(asphalt) pavements 
10- 

Conventional methods of design of resurfacing 11- 

Influence of economic factors on pavements design 12- 

Pavement construction operations 13- 

  

References: 

Bhavanna Rao, D. V., Venkatappa Rao, G., Ramachandra Rao, K. and Pahari, K., 2019, 

ñHighway Material Testing and Quality Controlò, Dreamtech Press 
1. 

Nikolaides, A., 2017, ñHighway Engineering: Pavements, Materials and Control of 

Qualityò, CRC Press 
2. 

Yoder, E. J. and Witczak, M. W., 1975, ñPrinciples of Pavement Designò, 2nd Edition, 

John-Wiley and Sons, Inc. 
3. 

Mallick, R. B. and El-Korchi, T., 2013, ñPavement Engineering - Principles and 

Practiceò, 2nd Edition, CRC Press, Taylor and Francis Group Inc. 
4. 

Kühn, W., 2013, ñFundamentals of Road Designò, WIT Press 5. 
Thom, N., 2013, ñPrinciples of Pavement Engineeringò, 2nd Edition, Institute of Civil 

Engineers, ICE 
6. 

 IĈĉw{Õw{Õ I)÷ )v ,.1/ IϦāv½ ć¿wÅÿ½Ϧ ĈăwòÊýv¹ ¾Êý Àí¾ù I 

Tabatabaei, A. M., 1985, "Pavement Design", Academic Publishing Center (In Persian) 
7. 

 ĂÆÅĀùāºîÊăÿÂ~ ÿ ¢õwæÅj ÿ ¾Ċé ć ôêý ÿ ôú³ ć  I,.4+I  ϦüĊĉj Ăùwý ć¿wÅÿ½ Ĉ¤õwæÅj āv½ ćwă ûv¾ĉvϦ Ăĉ¾Êý I ć

-./ IĂ«¹Āz ÿ Ăùwý¾z ûwù¿wÅć¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ I 

 Bitumen and Asphalt Institute and Transportation Research Institute, 2011, "Iranian 

Roads Asphalt Paving Regulations", Publication 234, Plan and Budget Organization, 

Ministry of Roads and Urban Development (In Persian) 

8. 

¾¤å¹   Ĉþå ÷wÚý  Ĉtv¾«v ÿ  I,.4-  IϦāv½ ĈùĀúÝ Ĉþå ¡wÎ¸ÊùϦĂĉ¾Êý Ić  ā½wúÉ  ,+,  ¢ýÿwÞù I÷Sÿ¹ ¾Úý ºĉº¬£ I  Ăùwý¾z

 ½ĀĄú« ÄĊt½ ć¹¾{ăv½ ¡½wÚý ÿ ćÀĉ½ 

Technical and Executive System Office, 2013, "Roads General and Technical 

Specifications", Publication No. 101, 2nd Revision, Plan and Budget Organization (In 

Persian) 

9. 

IĈýwz¾Ý I)÷ ,.34 IϦjÈĉwù¿ ÿ ¾Ċé ćwă¢õwæÅjϦûĒĊñ āwòÊýv¹ ¡v½wÊ¤ýv I 

Arabani, M., 2010, "Bitumen and Asphalt Tests", Gilan University Press (In Persian) 
10. 
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¹ĉùwþĊì ā¿wÅ  £wùºêù Ĉ Elementary Dynamics of Structures 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w    
¹ĉùwþĊì I  ¡wĊÑwĉ½

 IĈÅºþĄù  ā¿wÅ ôĊö´£- 
Dynamics, Engineering 

Mathematics, Structural Analysis 2  
Prerequisite      

 ¿wĊþúă ö´£Ċô  ā¿wÅ - Structural Analysis 2 Corequisite 

 

ôÎå¾Å Ã½¹ 5$/3 ¢ÝwÅ# 

, (  
öíĊ¡wL  5ÛvĀLýv  ½v¼ñ½wLz  ćIwă  ÍĀÎ·Ċ¡w  ôtwÆù  ¹ĉùwþĊ îĈI   Çÿ½  wă  ć¿wÅ¹ÿº´ù  ć¡w«½¹  ¹v¿jćI   Çÿ½  

wă ć Ăz ¢Å¹ û¹½ÿj  Ăõ¹wÞù  ¢í¾³ 

-  ( 
 ÅĊø¤Æ ĉì   Ă«½¹  ¹v¿j 5ćivÀ«v  ÅĊIø¤Æ  Ăõ¹wÞù  I¢í¾³ §m£Ċ¾ ýĊwăÿ¾  ć öê§ĈI  §m£Ċ ¾ ¾´£ ĉì w~ĉIĂ  ÅĊ ø¤Æ  

ĉì Ă«½¹ ¹v¿j ć öí Ĉ 

.  (  ÇwÞ£½v ¹v¿j  ÅĊ ø¤Æ ĉ ì Ă«½¹ ¹v¿j 5ćtw¬zw« Ĉ ÅĊø¤Æ ûÿºz  ùĊtv¾  Ĉÿ  wz ùĊtv¾Ĉ I Þ£ĊĊü ùĊtv¾ Ĉ 

/ ( 
 ÇwÞ£½v ýĊtÿ¾ Ĉ ÅĊø¤Æ  ĉì  Ă«½¹ ¹v¿j 5ć½v¼ñ½wz ćýĀù½wă ĊîĈI ÕĊ ä ¶Åw~  º~ĉāº  ºÊ£ĉIº ½v¼ñ½wz  ć

zÿwþ£Ĉ I ½v¼ñ½wz ć Ăz¾Ñ vć I ½v¼ñ½wz  ćöíĈ I óv¾ò¤ýv  ¹Iôùwăÿ  Çÿ½ wă ć ¹ºÝ ćÞ£ĊĊü  ¶Åw~ 

0 ( 
 ÅĊø¤Æ  ºþ¯ Ă«½¹ ¹v¿j 5ć Ăõ¹wÞù  I¢í¾³  Ăz ¢Å¹ û¹½ÿj  ¾£wùĉÄ wă ćÍĀÎ·Ċ¡w  Å ĊIø¤Æ ô³  Ăõ¹wÞù  

I¢í¾³  Þ£ĊĊü Äýwí¾å wă  ÿ  ôîÉ wă¹Āù ć ÇwÞ£½v 

1  ( 
 ÇwÞ£½v   ¹v¿j   ÅĊø¤Æ   ºþ¯  Ă«½¹  ¹v¿j  5ćv¾Éĉ Ô   õÿvĊ IĂ   ô³   Ăõ¹wÞù  ¢í¾³   ¢´£  ¾§v   v¾Éĉ Ô  õÿv ĊĂ  ûÿºz  ÿ   wz  

ùĊtv¾ )Ĉ Çÿ½  Üú« ¡v¾§v  Āù ¹ć 

2 (  ÇwÞ£½v ýĊ ÿ¾ ć ÅĊ ø¤Æ  ºþ¯   Ă«½¹  ¹v¿j 5ć Çÿ½ ö´£Ċô  Ióv¹Āù  Çÿ½ wă ć¹ºÝ ćĂ{Åw´ù ¶Åw~  ÅĊ ø¤Æ 

 

Course Syllabus: (48 Hours) 

General: types of loading properties of the dynamics, ways of limiting the degrees of 

freedom, ways to obtain the equation of motion 
1 - 

  Single Degree Of Freedom (SDOF) system: system components, equation of motion, the 

effect of gravitational forces, the impact of base excitation system of one degree of freedom 
2 - 

 Single degree of freedom system vibration 3 - 

Forced vibration of single degree of freedom system 4 - 

 Multi Degree Of Freedom (MDOF) system vibration, equation of motion, property matrices 5 - 
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 Free vibration of multi degree of freedom system 6 - 
  Forced vibration of multi degree of freedom system, mode superposition method, numerical 

integration of the equation of motion 
7 - 

 

References: 

Clough, R. W. and Penzien, J., 2003, ñDynamics of Structuresò, 3rd Edition, Computers and 

Structures, Inc. 
1. 

Chopra, A. K., 2011 ñDynamic of Structures: Theory and Applications to Earthquake 

Engineeringò, 4th Edition, Pearson 
2. 

Paz, M. and Kim, Y. H., 2019, ñStructural Dynamics: Theory and Computationò, 6th 

Edition, Springer Nature, Switzerland AG 
3. 
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 óĀÍvÅºþĄù Ĉ ĂõÀõ¿ Earthquake Engineering Fundamentals 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w    ¹ĉùwþĊì  ā¿wÅ  Ĉ£wùºêù Elementary Dynamics of Structures Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   ĂõÀõ¿  ÅwþÉ 5ĈôöÝ  ÛĀéÿ  IĂõÀõ¿  ÛvĀýv  ôÆñ Iwă ā¿¾õ · ĊÀ  ć«Ąwý Ĉÿ vĉ ûv¾ 

-  ( ¡v¾§v ĂõÀõ¿ 5¾z  ´ùĊ Ô  ÿ  ¾z ā¿wÅ Iwă ¢ÆÊýÿ¾å  ù¿ĊIü tv¾òývÿ½Ĉ 

.  ( ùêĊ Ãw wă ćÈ¬þÅ  ā¿vºýv ĂõÀõ¿ 5I¡ºÉ  Iwñ½Àz zĊÊĊ Ăþ xw¤ÉĈtw¬zw« ÿ ¢Ý¾Å I  üĊù¿ 

/ ( Þ£ĊĊü ¡ºù  ûwù¿ ¢í¾³  ºÉĉ º  ĂõÀõ¿ 

0 ( 
Þ£ĊĊü  ĂõÀõ¿ ±¾ÕI  ôùvĀÝ ¾§où ¾z ¢í¾³ ù¿ĊIü  §m£Ċ ¾ ĂöÍwå  ÿ ÍĀÎ·Ċw ¡ Iëw·  ¡wÞõwÖù ½ĉìÆ  ÿ ówú¤³v  

IÛĀéÿ  Çÿ½ wă ć ÞÖé  Ĉÿ õwú¤³vĈ Þ£ĊĊ ü  ĂõÀõ¿  ±¾Õ 
1  ( Ą£ĊĂ ÕĊ ä ¶Åw~ 

2 (  Çÿ½ wă ćö´£Ċ ô v¾z ć½wz  ĂõÀõ¿ $£w¤ÅvĊî ĈIó¹wÞù Õ Ċæ  Ĉÿ ĉ½w£ ̧Ĉýwù¿ Ă° # 

3( ÛvĀýv  ÅĊ ø¤Æ wă ć ÷ÿwêù  ā¿wÅ v  ć½¹  z¾¾zv wă½wz ć {ýw« )Ĉw¤å½½ xwé wăć Êú·Ĉ I  ÅĊø¤Æ wă  ć yí¾ù 

4 ( 
 Å½¾z ĈtjĊü  Ăùwý  ĂõÀõ¿  ¹½vºýw¤Åv$ ûv¾ĉv-3++  #ÿ ¦´{ù  øÊÉ ûwú¤·wÅ ĈSöù ¡v½¾êù vĉûv¾I  Çÿ½ wă  ć

 ôĊö´££w¤ÅvĊî Ĉ ÿ ÕĊæ Ĉ 

 

Course Syllabus: (48 Hours) 

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

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

Earthquake scales:  intensity, magnitude, Peak Ground Acceleration (PGA), Velocity (PGV) 

and Displacement (PGD) 
3 - 

Determination of strong motion duration 4 - 

Determination of design earthquake: factors affecting earth disturbance, effect of distance 

and soil characteristics, risk assesment and probability of occurane, deterministic and 

probabilistic methods of determining design earthquake 

5 - 

Determination of design spectrum 6 - 
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Methods for seismic load analysis: equivalent static, spectral, and time history 7 - 

Lateral loads resisting structural systems. moment resisting frames, combined systems 8 - 

Review of Iranian Seismic Building Code  (Standard 2800) and Volume Six of The National 

Iranian Building Code, equivalent static and spectral method of seismic analysis 
9 - 

 

References: 
Chopra, A. K., 2011 ñDynamic of Structures: Theory and Applications to Earthquake 

Engineeringò, 4th Edition, Pearson 
1. 

Newmark, N. M. and Rosenblueth, E., 1971, ñFundamentals of Earthquake Engineeringò, 

Prentice Hall, Inc.Englewood Cliffs, NJ. 
2. 

Duggal, S. K., 2013, ñEarthquake Resistant Design of Structuresò, 2nd Edition, Oxford 

University Press 
3. 

Elnashai, A. S.and Di Sarno, L., 2004, ñFundamentals of Earthquake Engineering: An 

Innovative Approachò, John Wiley & Sons 
4. 

ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊtj ć¾òý¿wz Ĉútv¹ Ă¤Ċúí  IĂõÀõ¿ ¾zv¾z ½¹ wă,/+,  IϦ ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊĉj ĂõÀõ¿ ¾zv¾z ½¹ wă
 ¹½vºýw¤Åv$-3++#Ϧ Iø¬þ~ Èĉv¾ĉÿ ć¿wÅ¾ĄÉ ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù I 

Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022, 

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5th 

Edition, Road, Housing and Urban Development Research Center (In Persian) 

5. 

 IøÊÉ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.43 I Ϧûwú¤·wÅ ¾z ¹½vÿ ćwă½wzϦ I  I÷½wĄ¯ Èĉv¾ĉÿ  Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹ ĈSöù ¡v½¾êù ½Āùv ó¾¤þí ÿ ûwú¤·wÅ  
Iranian National Building Code (INBC),  Vol. 6, 2019, "Structural Loads", 5th Edition, 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

6. 
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xĒÑwå ÿ xj ĈÅºþĄù Water and Wastewater Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   
  ćÁĀõÿ½ºĊă IìĊõÿ½ºĊă

ĈÅºþĄù 
Hydraulics, Engineering 

Hydrology 
Prerequisite   

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, ( 
  üĊĊÞ£  ½¹ ¡wýwÅĀý IĈýwòúă ÿ Ĉ¤ÞþÍ IĈòýw· ã½wÎù wz Iã¾Îù ½¹ ¾§où ôùvĀÝ 5Ĉå¾Îù xj ½vºêù

 ã¾Îù 

-  ( 
  IĂýw· ĂĊæÎ£ Iówê¤ýv ÓĀÖ· Ixj üĊùm£ Üzwþù 5ĈýwÅ¾zj ø¤ÆĊÅ ivÀ«v Ĉ³v¾Õ ¢Ċå¾Ù Ăz ÓĀz¾ù Ĉýw{ù

xj Üĉ¿Ā£ Ăî{É Iā¾Ċ·» û¿w¸ù 

. ( ĈþĊz ÈĊ~ 5xĒÑwå ÿ xj ø¤ÆĊÅ ivÀ«v ćv¾z ±¾Õ ā½ÿ¹  ±¾Õ ā½ÿ¹ óĀÕ ½¹ ¢ĊÞú« 

/(  wă ûj ø¬³ Ă{Åw´ù āĀ´ý ÿ xj ā¾Ċ·» û¿w¸ù ÛvĀýv 

0 (  Ĉ£w{Åw´ù äö¤¸ù ćwă Çÿ½ Ătv½v ÿ ½wÊå ¢´£ ć½w¬ù ½¹ ûwĉ¾« ìĊõÿ½ºĊă 

1 (  Üĉ¿Ā£ ćwă Ăî{É ÿ ówê¤ýv ÓĀÖ· Ĉ³v¾Õ ½¹ Ĉþå ćwă ¢ĉ¹ÿº´ù ÿ Ĉýw{ù 

2(  ĈòýĀò¯ ÿ xj Üĉ¿Ā£ ćwă Ăî{É ÛvĀývwĄýj ĈîĊõÿ½ºĊă ¡w{Åw´ù 

3(  ¡đj¾ĊÉ I¡đwÎ£v Iwă ĂõĀõ 5xj Üĉ¿Ā£ Ăî{É ivÀ«v 

4 (  ))) ÿ ½wÊå Èĉwù¿j Iwă ĂõĀõ ć½v¼ñ½wí āĀ´ý Iwă āwñ½¼ñ ½¹ wă ĂõĀõ ô´ù 5xj Üĉ¿Ā£ Ăî{É ü¤·wÅ 
,+(  ±¾Õ Ĉz¹ üĊĊÞ£ ÿ xĒÑwå ½vºêù ½¹ ¡wýwÅĀý ¾§où ôùvĀÝ Ăz Ă«Ā£ wz xĒÑwå ½vºêù üĊĊÞ£ 

,,( Ĉ´ÖÅ ćwă xj ÿ xĒÑwå ć½ÿj Üú« äö¤¸ù ćwă Çÿ½ 

,-(  ĂÕĀz¾ù ¡w{Åw´ù āĀ´ý ÿ ć½ÿj Üú« ćwă Ăî{É ĈîĊõÿ½ºĊă Ĉýw{ù 

,.( 
ć½ÿj Üú« Ăî{É ¡wÆĊÅm£  5  Ă°ÑĀ³ Iûv½wz xj ćwăÀĉ½¾Å Iûv½wz xj ¹ÿ½ÿ ćwă Ăýwă¹ Iwăÿ½ ÷¹j Iwă ĂõĀõ

 )) ÿ ĀÊ¤ÆÉ ćwă 

 

Course Syllabus: (48 Hours) 
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Determining the amount of water consumed: influential factors in consumption, 

domestic, industrial, and public uses, fluctuations in consumption 
1 - 

 Principals of design capacity of water supply system components: water supply               

sources, transmission lines, treatment plants, storage tanks, water distribution network 
2 - 

Plan period for water supply and sewerage collection systems: population forecast during 

the plan period 3 - 

Types of water storage tanks and calculation of their volume 4 - 

Hydraulic flow in pressurized channels and presenting different calculation methods 5 - 

Fundamentals and technical limitations in the design of water transmission lines and 

distribution networks 
6 - 

Types of water distribution networks and their hydraulic calculations 7 - 

Water distribution network components: pipes, fittings, valves 8 - 

Construction of the water distribution network: the location of the pipes in the passages, 

pipes placement, pressure testing, etc. 9 - 

Determination of the amount of sewage according to the influential factors of fluctuations 

in the amount of sewage and determining the flow rate of the design 10- 

Different methods of collecting sewage and surface water 11- 

The hydraulic basics of sewage collection networks and their calculation 12- 

Sewage collection network facilities: pipes, manholes, rainwater inlets, rainwater 

overflows, washing basins, etc. 13- 

 

References: 

Ĉ{tw£ I Ĉþú¯ I)vI )÷ I)½ ,.3/ IϦć¾ĄÉ xj Üĉ¿Ā£ ćwă Ăî{ÉϦûwĄæÍv Ĉ¤ÞþÍ āwòÊýv¹ ¾Êý Àí¾ù I÷ÿ¹ Èĉv¾ĉÿ I 

Taebi, A., and Chamani, M. R., 2005, "Urban Water Distribution Networks", 2nd Edition, 

Isfahan University of Technology Publishing Center (In Persian)    
1. 

ćÿÀþùI  I)¡)÷ ,.1/I  Ϧć¾ĄÉ ĈýwÅ¾zjϦIûv¾Ą£ āwòÊýv¹ ¡v½wÊ¤ýv I÷½wĄ¯ |w¯ I  ûv¾Ą£ 

Monzavi, M. T., 1985, "Urban Water Supply", 4th Edition, Tehran University Press (In 

Persian) 

2. 

Ă¤æÉj I)© I,.41I Ϧć¾ĄÉ ĈýwÅ¾zj ±¾ÕϦ I |w¯-xj¾ĄÉ I 

Ashofte, J., 2017, "Urban Water Supply Plan", 2nd Edition, Shahrab (In Persian) 
3. 

¾¤å¹   Ĉþå ÷wÚý Ĉtv¾«v ÿ Ĉþå ćwă½wĊÞù ÿ ĈÅºþĄù ¾¤å¹ ÿ ÿ xj wæzj I ,.4-I Ϧ³v¾Õ ÔzvĀÑĈ wă ĂýwùwÅć   ÿ ówê¤ýv
¿Ā£ĉÜ ¾ĄÉ xjć w¤Åÿ½ ÿĈĉϦI ¾ÊýĉĂ  ā½wúÉ.(,,2 ¾òý¿wzć    IóÿvĂ«¹Āz ÿ Ăùwý¾z ûwù¿wÅ 

Technical and Executive System  Office and Office of Engineering and Technical 

Standards of Water and Wastewater, 2013, "Regulations for the Design of Urban and 

Rural Water Transmission and Distribution Systems", Publication No. 117-3, First 

Revision, Plan and Budget Organization (In Persian) 

4. 

¾¤å¹   Ĉþå ÷wÚý Ĉtv¾«v ÿ Iwæzj ÿ xj ćwă ±¾Õ ÿ ¹½vºýw¤Åv ¾¤å¹ ÿ,.40I Ϧ  xĒÑwå ćwă Ăî{É Ĉ³v¾Õ ÔzvĀÑ ÿ Ĉýw{ù
xj ÿĈ´ÖÅ ćwăϦ ćwă Ăĉ¾Êý ć¾òý¿wz I.(,,3   ÿ,1. Iā½wúÉ ĂÖzwÑ ,,3 ½ĀÊí Ă«¹Āz ÿ Ăùwý¾z ûwù¿wÅ I 

Technical and Executive System Office and the Office of Standards and Water and 

Wastewater Projects, 2016, "Basics and Network Design Criteria of Sewerage and 

5. 
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Surface Runoff", Revision of Publications 118-3 and 163, Rule Number 118, Plan and 

Budget Organization (In Persian) 
Larock, B. E., Jeppson, R. W. and Watters, G. Z., 2000, ñHydraulics of Pipelines 

Systemsò, CRC Press, London. 537 pp 
6. 

Viessman Jr., W. and Hammar, M.J., 1998, ñWater Supply and Pollution Controlò, 

Sixth Edition, Addison-Wesley 
7. 

Qasim S.R., 1999, ñWastewater Treatment Plants, Planning, Design, and Operationò, 

Technomic Publishing Co 
8. 

Fair G.M., Geyer J.C., and Okun D.A., 1966, ñWater and Wastewater Engineeringò, 

John Willy and Sons Inc 
9. 

Mackenzie L. Davis, 2020, ñWater and Wastewater Engineering: Design Principles 

and Practiceò, 2nd Edition. WEF Press. 
10. 
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ā¾¤ù ÿ ¹½ÿj¾z  āÁÿ¾~  Project Quantity & Cost Estimate 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹  ĈÎÎ¸£ Core  Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w  
  ćv¾«v  ćwă  Çÿ½

ûwú¤·wÅĈþúĉv ÿ wă 
Buildings Construction Methods and 

Safety 
Prerequisite      

 ¿wĊþúă 
  ćv¾«v  ćwă  Çÿ½

ûwú¤·wÅĈþúĉv ÿ wă 
Buildings Construction Methods and 

Safety 
Corequisite 

 

ôÎå¾Å Ã½¹$ 5,1  ¢ÝwÅ# 

, (   ¹½ÿj¾z ÿ ā¾¤ù Ĉå¾Þù 

-   (  ¹¾z½wí āĀ´ý ÿ wĄz ¢Å¾Ąå Ă¯¾¤å¹ wz ĈĉwþÉj 

.(    äĉwÙÿ ±¾É I½wîýwúĊ~ ÿ ½ÿwÊù üĊÅºþĄù Iwù¾å½wí üĊz Ôzvÿ½ wz ĈĉwþÉj 

/(   ûwúĊ~ Ôĉv¾É ÿ ¡wÎéwþù ć½vÀñ¾z IwĄýwúĊ~ ÛvĀýv Ĉå¾Þù 

0(    ½wí ½Ā¤Å¹ øĊÚþ£ Iwă½wí ¹½ÿj¾z äö¤¸ù ćwĄÉÿ½ wz ćwþÉj 

1 ( ĈÞÖé ÿ ¢éĀù ćwă ¢ĊÞÑÿ ¡½ĀÍ øĊÚþ£ ÿ ĂĊĄ£ wz ĈĉwþÉj  āÁÿ¾~ 

2(  āÁÿ¾~ ìĉ ½¹ Ĉõwù Ôzvÿ½ 

3( ôĉºÞ£ 

 

Course Syllabus: (16 Hours) 

Introduction to material take-off and cost estimate 1 - 

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

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

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

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

in the construction drawings)  
5 - 
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Introduction to preparing project temporary and permanent status report  6 -  

Project financial relations 7 - 

Cost balancing 8 - 

 

References: 

Buchan, R. D., Fleming, F. W. E., Grant, F. E. K., 2003, ñEstimating for Builders & 

Surveyorsò, 2nd Edition, Butterworth-Heinemann 
1. 

 I)û IĈêĉwê³,.4/ I ϦiwĄz ÀĊõwýj ÿ ¹½ÿj¾z ÿ ā¾¤ùϦ óÿv ºö« IIºĉº« ć¾òý¿wz  |w¯-- I  ûv¾ĉv ¢ÞþÍ ÿ øöÝ āwòÊýv¹ 

Haghayeghi, N., 2015, "Quantity and Estimation and Price Analysis", Vol. 1, New 

Revised 22nd Edition, Iran University of Science and Technology Press (In Persian) 

2. 

  wĄz Ã½wĄå Ă¤É½ Ăĉw~ º³vÿwăć5  IĂĊþzv  Åw£Ċ¡wÆ  é¾zĈ  IÅw£Ċ¡wÆ  ýwîùĊîĈ½Iāv½ IāvIāwñ¹ÿ¾å ºýwz ÿ üăj   Ixj ówê¤ýv ÓĀÖ·

ā¾Ąz IxĒÑwå ÿ xj ¡vÀĊĄ¬£ IxĒÑwå ówê¤ýv ÿ ć½ÿj Üú« Ić¿wÅ ºÅ Ixj Üĉ¿Ā£ Ăî{É xj ¡wÆĊÅm£ ćvºĄòý ÿ ć½v¹¾z

 IĈö³wÅ ÿ Ĉtwĉ½¹ ćwă½wí ÿ Ĉtw¤Åÿ½ xj Üĉ¿Ā£ ÿ ówê¤ýv Ix¾É,/+, I ½ĀÊí Ă«¹Āz ÿ Ăùwý¾z ûwù¿wÅ 

Basic Unit Price Index of Fields: Buildings, Electrical Utilities, Mechanical Utilitiess, 

Roads, Railways and Airport Runways, Water Transmission Lines, Water Distribution 

Network, Dam Construction, Collection and Transfer of Sewage, Water and Sewage 

Equipment, Operation and Maintenance of Drinking Water Facilities, Transfer and 

Distribution of Rural Water and Marine and Coastal Works, 2022, Plan and Budget 

Organization (All In Persian) 

3. 
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(Selective Courses) 
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ĂþĊù¿ 

¢Æĉ¿ ÔĊ´ù ÿ xj 

(Water & Environmental) 
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 Ĉzj ćwăwþz Hydraulic Structures  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   
ìĊõÿ½ºĊă I     ìĊýwîù

 ëw·, 
Hydraulics, Soil Mechanics 1 Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 ¢ÝwÅ# 

, (   ówýwí Ĉ³v¾Õ½vºĉw~ ¿wzÿ½ ćwă 

-  (  ôĉº{£ Ĉ³v¾Õûwĉ¾« ¢´£ $ wă #Ĉýv¾´z çĀå ÿ ¾ĉ¿ ćwă 

.  (  ówýwí ÿ ûÀ¸ù Ów{£½v Ăz ÓĀz¾ù ôtwÆù 

/ (   ¡½Āõwí Ĉ³v¾Õ 

0 ( wĄýj Ĉ{ýw« ćwă ā¿wÅ ÿ wăºÅ ÛvĀýv Ĉõwú«v Ĉå¾Þù 

1  (  wĄýj ¹¾z½wí ÿ wăÀĉ½¾Å ÛvĀýv Ĉå¾Þù 

2 (  Ĉ«ÿv Àĉ½¾Å Ĉ³v¾Õ 

3 ( ĈîĊõÿ½ºĊă Ç¾~ ôùwí Ĉå¾Þù 

4  (  Èùv½j Ă°ÑĀ³ Ĉ³v¾Õ 

,+( }ú~ Ĉ³v¾Õ 

,,(   ­Āé Ăz¾Ñ ĂöuÆù ¾z ćv Ăùºêù 

  

Course Syllabus: (48 Hours) 

Design of stable open channels 1 - 

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

Lake and channel problems 3 - 
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Design of culverts   4 - 

Introduction to dam and its appurtenant structures  5 - 

Introduction to different types of spillways and their applications 6 - 

Design of Ogee spillways 7 - 

Hydraulic jumps 8 - 

Design of stilling basins 9 - 

Pumps 10- 

Introduction to water hammer problem 11- 

 

References: 

Chanson, H., 2004, ñThe Hydraulics of Open Channel Flow: An Introductionò, 2nd 

Edition, Elsevier 1. 

United States Bureau of Reclamation, 1987, ñDesign of Small Damsò, 3rd Edition, Water 

Resources Technical Publication 2. 

Hager, W.H., Schleiss, A.J., Boes, R.M., and Pfister, M., 2020, ñHydraulic Engineering 

of Dams,ò CRC Press 3. 

Novak, P., Moffat, A.I.B., Nalluri, C., and Narayanan, R., 2007, ñHydraulic Structuresò, 

4th Edition, Taylor and Francis 4. 

Jain, S., 2001, ñOpen Channel Flowò, John Wiley and Sons, Inc. 5. 

Akan, A., O., 2006, ñOpen Channel Hydraulicsò Elsevier 6. 

Chaudhry, M., H., 2022, ñOpen Channel Flowò 3rd Edition, Springer 7. 
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 óĀÍv ºÅ ĈÅºþĄù Fundamental of Dam Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ćÁĀõÿ½ºĊă  IìĊõÿ½ºĊă

ĈÅºþĄù 
Hydraulics, Engineering Hydrology Prerequisite  

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  ºÅ ¢·wÅ ÿ ĈÅºþĄù Ă°¸ĉ½w£- Ã½¹ ûwĄ« ½¹ ĂÕĀz¾ù ¥¹vĀ³ ¿v Ĉĉwă 

-  ( 
  IĈîĊõÿ½ºĊă IĈåv¾ñĀ~Ā£ IìĊþî£ĀtÁ IĈÅwþÉ üĊù¿ IćÁĀõÿ½ºĊă ¡wÞõwÖù 5ºÅ ĈÅºþĄù ĈöÍv ¡wÞõwÖù

  ÔĊ´ù ÿ ĈÝwú¤«v Ić¹wÎ¤év)Ĉ¤Æĉ¿ 

.  (  ºÅ Ĉ{ýw« ćwă ā¿wÅ ÿ wăºÅ ćºþz Ăê{Õ ÿ äĉ¾Þ£ 

/ (  Ă¤Æzvÿ ĈîĊõÿ½ºĊă ćwă ā¿wÅ ÿ ºÅ Ĉĉwúýw« 

0 (  Ĉþ¤z ÿ Ĉíw· ćwăºÅ Ăýºz Ĉ³v¾Õ ¾z Ăùºêù 

1  (  ºÅ ¾z ¹½vÿ ćwăÿ¾Ċý 

2 ( 
 Ă°ĉ½¹ Iwă¾Ċòzj IwăÀĉ½¾Å Iãv¾´ýv ø¤ÆĊÅ 5ôùwÉ ĈîĊõÿ½ºĊă ćwă ā¿wÅ Ĉ³v¾Õ ¾z ćv Ăùºêù  ćwă

 ćÁ¾ýv ćwă āºþþí ìöĄ¤Æù ÿ Ĉ«ÿ¾· 

3 (  ºÅ ¿v ¢Úåw´ù ÿ ć½v¹¾z ā¾Ąz 

 

Course Syllabus: (32 Hours) 

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

world 
1- 

Basic dam engineering studies including; hydrology, geology, geotechnic, topography, 

hydraulic, economy, society and environment.  
2- 

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

Dam and appurtenant hydraulic structures layouts.  4 - 

Introductory design of dam bodies; earth and concrete dams. 5 - 
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Forces acting on dam. 6 - 

Introductory design of hydraulic structures including; diversion system, spillways, intakes, 

bottom outlet, and energy dissipating systems.  
7 - 

Operation and maintenance of dams. 8 - 

 

References: 

 Hager, W. H., Schlesinger, A. J., Boes, R. M., and Pfister, M., 2020, ñHydraulic Engineering 

of Dams,ò CRC Press 
1. 

Guyer, J. P., 2017, ñAn Introduction to Design and Construction of Damsò, Independently 

Published 
2. 

Novak, P., Moffat, A. I. B., Nakuru, C., and Narayanan, R., 2007, ñHydraulic Structuresò, 

4th Edition, Taylor and Francis 
3. 

USBR, 1987, ñDesign of Small Damsò, 3rd Edition, A Water Resources Technical Publication 4. 
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 xj Üzwþù ĈÅºþĄù Water Resources Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~    
 IĈÅºþĄù ¡wĊÑwĉ½

 ĈÅºþĄù ćÁĀõÿ½ºĊă 
Engineering Mathematics, 

Engineering Hydrology,  
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, ( {Õ ½¹ xj Ă·¾¯Ċ¢Þ  z ÿ Ċ ûĒ  xj 

-  ( ÞÑÿĊ¢ v ÿ ûwĄ« ½¹ xj ã½wÎù ÿ Üzwþùĉ ûv¾ 

.  ( Èõw¯wăć  zj  āºúÝĈ  v ÿ ûwĄ« ½¹ ĉ ûv¾ 

/ ( wþÉjĈĉ ·¾z wzĈ   āÁvÿwăć ¹¾z½wí ć xj Üzwþù   

0 (  ºùĉ¾ĉ¢ w~ĉ½vº õwÞå ÿ xj ÜzwþùĊ¢wăć  ĂÕĀz¾ù 

1  ( ¿wÆõºù óĀÍvć I {ÉĊ Ă ¿wÅ ć Ąz ÿĊ Ăþ ¿wÅć 

2 ( ów¨ùwăć ¹¾z½wí ć ùĀĄæù ÿ Ĉ 

3 ( vÀ«vć ĉì  v¾åĉ ºþ ĄzĊĂþ  ¿wÅć ÍĀÎ· ÿĊ¡w  wĄýj 

4  ( ½ÿ¾ù ć ·¾z ¾zĈ   Çÿ½wăć ĄzĊ Ăþ¿wÅć  ĈÖ· ¾Ċá ÿ ĈÖ· 

,+ ( å¾Þù Ĉ ·¾zĈ  Çÿ½wăć  ÅĒíĊì Āý ÿĉü  ĄzĊ Ăþ¿wÅć 

,, ( å¾Þù Ĉ  ÅĊø¤Æ Ăýw·¹ÿ½ (ûÀ¸ù 

,-( ĄzĊ Ăþ¿wÅć ā¾Ąz½v¹¾z ć  Å ¿v Ċø¤Æ Ăýw·¹ÿ½( ûÀ¸ù 

 

Course Syllabus: (48 Hours) 

Water cycle & water balance 1 - 

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

Definition of some practical terms in water resources 4 - 

Sustainable water resources management and related activities 5 - 

Principles of modeling, simulation and optimization 6 - 

Practical and conceptual examples 7 - 

Components of an optimization process and their characteristics 8 - 

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

Introducing some classical and modern optimization methods 10- 

Introduction of the river-reservoir system 11- 

Optimization of the river-reservoir system operation 12- 

 

References: 

Loucks, D. P., and van Beek, E., 2017, "Water Resource Systems Planning and 

Management: An Introduction to Methods, Models, and Applications", Springer, jointly 

published with Deltares and UNESCO-IHE 
1. 

Karamouz, M., Szidarovsky, F, and Zahraie, B., 2003, ñWater Resources Systems 

Analysisò, Lewis Publisher 
2. 

 ï½Àzv I¹vº³I)  Åÿ¾ñ ÿ ĈI¹vÂý j)I ,.42I Ϧýw{ùĈ ºùĉ¾ĉ¢ xj ÜzwþùϦăwòÊýv¹ ¹wĄ« ûwù¿wÅ ¾Êý IĈ  

 ûv¾Ą£ 

Bozorghaddad, A., and Grosinejad, A., 2018, "Fundamentals of Water Resources 

Management", PubTehran University Jihad Publication (In Persian) 

3. 
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 xj Üzwþù ĈæĊí ¢ĉ¾ĉºù 
Quality Management of Water 

Resources 
 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  I¢Æĉ¿ ÔĊ´ù ĈÅºþĄù

 ĈÅºþĄù ćÁĀõÿ½ºĊă 
Environmental Engineering, 

Engineering Hydrology 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, ( 
  Ixj Üzwþù ¢ĊæĊí ā¿Ā³ ½¹ ½ĀÊí ćv Ăĉw~ ôĉwÆù wz ĈĉwþÉj$ xj Üzwþù ¢ĊæĊí Ĉöí øĊăwæù wz ĈĉwþÉj

  ìĉ Ĉå¾Þù I#))) ÿ Èĉw~ Ówêý IĂĊö¸£ Üzwþù Iāºþĉđj Ü{þù IĈñ¹Āõj äĉ¾Þ£  ¢ĊæĊí ā¿Ā³ ½¹ Üùw« ów¨ù

)xj 

-  ( 
  IĈĉwĊúĊÉ IĈîĉÀĊå ćwă¾¤ùv½w~ wz ĈĉwþÉj $ xj ¢ĊæĊí ćwă Ì·wÉ ÿ ¹½vºýw¤Åv ÿ wă¾¤ùv½w~ ¢·wþÉ

  ¹½vºýw¤Åv wz ĈĉwþÉj IĈîĉÁĀõĀĊzäö¤¸ù ćwĄĉ¾z½wí ćv¾z xj Üzwþù  Ixj Üzwþù ¢ĊæĊí Ì·wÉ wz ĈĉwþÉj I

)#Ĉ¤Æĉ¿ ćwă Ì·wÉ wz ĈĉwþÉj 

.  (  zwþù ÛvĀýv )#ćv ĂÖêý ¾Ċá ÿ ćv ĂÖêý āºþĉđj Üzwþù IĈýwÆýv ÿ ĈÞĊ{Õ ćwă āºþĉđj Üzwþù$ āºþĉđj Ü 

/ ( 
  āºþĉđj Üzwþù ½¹ ûj üĊú¸£ āĀ´ý ÿ Ă{Åw´ù IwĄýj ½wz ÿ āºþĉđj Üzwþù ¿v Ĉæĉ¾Þ£$ Ĉñ¹Āõj ½wz üĊú¸£ āĀ´ý

 )#äö¤¸ù 

0 ( 
  Èĉw~ Ăî{É Ĉ³v¾Õ ÿ ĈæĊí ćwă¾¤ùv½w~ ĈývºĊù È¬þÅ āĀ´ý È¬þÅ ćwĄăwò¤Æĉv üĊĊÞ£ āĀ´ý$

  Ĉ·¾z Ĉå¾Þù Ić½v¹¾z ĂýĀúý ¾¤£Ā£ üĊĊÞ£ āĀ´ý Ixj ĈæĊí ćwă¾¤ùv½w~ xw¸¤ýv IĈæĊí ćwă¾¤ùv½w~

)#ĈývºĊù ćwă È¬þÅ ÿ ć½v¹¾z ĂýĀúý ½¹ øĄù ¡wîý IĈæĊí ćwă¾¤ùv½w~ È¬þÅ ćwĄăwò¤Å¹ 

1  ( 
  ÛvĀýv $ Ĉzj āºý¾ĉ¼~ ćwă ÔĊ´ù ½¹ āºþĉđj ¹vĀù ćwă Èþívÿ  āºþĉđj ¹vĀù Ă·¾¯ Iwă½Ā¤ív½ ÿ wă Èþívÿ

 )#ÔĊ´ù ½¹ äö¤¸ù 

2 ( 
  Ĉzj ÔĊ´ù ½¹ óĀö´ù ûÂĊÆív ć¿wÆõºù IĈñ¹Āõj ówê¤ýv ÿ È¸~ ¡đ¹wÞù$ wă Ăýw·¹ÿ½ ĈæĊí ć¿wÆõºù

  IĈñ¹Āõj ówê¤ýv ÿ È¸~ ¡đ¹wÞù ô³ ć¹ºÝ ćwă Çÿ½ Iwă Ăýw·¹ÿ½ ½¹ xj ć½ĀÉ ĈÅ½¾z IĂýw·¹ÿ½

 É yÅwþù ćwă½vÀåv ÷¾ý Ĉå¾Þù#Ăýw·¹ÿ½ xj ¢ĊæĊí ć¿wÅ ĂĊ{ 
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3 ( 
 ĂÖêý āºþĉđj Üzwþù Èăwí ÿ ó¾¤þí ćwă Çÿ½ Ĉå¾Þù$ xj Üzwþù ¢ĊæĊí ¢ĉ¾ĉºù ÿ ćÀĉ½ Ăùwý¾z óĀÍv  ćv

 ĂÖêý ¾Ċá ÿ  Iāºþĉđj ½wz ÷wĄÅ üĊĊÞ£ ćwă Çÿ½ ¹¾z½wí IĈñ¹Āõj ½wz ÌĊÎ¸£ ćwă óºù ½w¤·wÅ ĈÅ½¾z$ ćv

  ÿ ó¾¤þí ćwă Çÿ½ ówúÝv āĀ´ý ĈÅ½¾zĈúí ¢ĉ¾ĉºù ćwă óºù Ĉöí ĈÅ½¾z IĈñ¹Āõj Èăwí ( )#ĈæĊí 

 

Course Syllabus: (48 Hours) 

Introduction to the general concepts of water resource quality (introduction to the country's 

basic issues in the field of water resource quality, definition of pollution, pollutant source, 

discharge sources, monitoring points, etc.), presenting a comprehensive example in the 

field of water quality. 

1- 

Parameters and standards and indicators of water quality (physical, chemical, biological 

parameters, standard of water resources for different uses, quality index of water resources, 

biological indicators). 
2- 

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

point pollutant sources). 
3 - 

Estimation of pollution load (definition of pollutant sources and their load, calculation 

and how to estimate it in different pollutant sources). 
4 - 

Measurement of quality parameters in the field and designing a monitoring network (how 

to determine quality parameters measurement stations, choosing water quality parameters, 

how to determine the sampling frequency, introducing some quality parameters 

measurement devices, important points in sampling and field measurements). 

5 - 

Reactions of pollutants in water receiving environments (types of reactions and reactors, 

the cycle of different pollutants in the environment). 
6 - 

Qualitative modeling of rivers (equations of diffusion and transport of pollution, modeling 

of dissolved oxygen in the water environment of the river, investigation of water salinity 

in rivers, numerical methods of solving equations of diffusion and transport of pollution, 

introduction of suitable software for simulation of river water quality) . 

7 - 

Principles of planning and managing the quality of water resources (introduction of 

control and reduction methods of point and non-point pollutant sources (examination of 

the structure of pollution load allocation models, application of pollutant load stock 

determination methods, examination of how to apply control and reduction methods 

pollution, general review of quantitative-qualitative management models).  

8 - 

 

References: 

÷ I¿Āùj½wíÿ )    IûwĊ¯v¾í)½  I,.42  IϦxj Üzwþù ćwă ø¤ÆĊÅ ĈæĊí ¢ĉ¾ĉºù ÿ ćÀĉ½ Ăùwý¾zϦI  Iø¤æă |w¯    āwòÊýv¹ ¡v½wÊ¤ýv

 ¾Ċ{í¾Ċùv Ĉ¤ÞþÍ 
Karamouz, M. and Karachian, R., 2018, "Planning and Quality Management of Water 

Resources Systems", 7th Edition, Amirkabir University of Technology Press (In Persian) 

1. 

Perry, J., and Vanderklein, E. L., 1996, ñWater Quality: Management of a Natural 

Resourceò, John Wiley & Sons, Inc. 
2. 
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ā¹v¿¾{ívI )ÛI   ć¾ĊÊzI  ÃI)   ĈÅĀùw·ĈýI  ÷)  ÿ   ĈÉ½wzvI  ÷ )I  ,.43I    Ϧ¾ĉºùxj Üzwþù ¢ĊæĊí ¢ĉϦ  I   ¾Êý  ĈõwÝ Ç¿Āùj ĂÆÅĀù

  ĈúöÝ(  ç¾z ÿ xj ¢ÞþÍ ć¹¾z½wí 

Akbarzadeh, A., Bashiri, S., Musakhani, M. and Abareshi, M., 2019, "Quality of Water 

Resources Management", Institute of Water and Electricity Industry Publication (In 

Persian) 

3. 

Crittenden, J. C., Trussell, R. R., Hand, D. W., Howe, K. J. and Tchobanoglous, G., 2012, 

ñMWHôs Water Treatment: Principles and Designò, 3rd Editionò, John Wiley & Sons, Inc. 
4. 

https://www.gisoom.com/search/book/author-689533/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B9%DB%8C%D8%AF-%D8%A8%D8%B4%DB%8C%D8%B1%DB%8C/
https://www.gisoom.com/search/book/author-689534/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D9%87%D8%B3%D8%A7-%D9%85%D9%88%D8%B3%DB%8C-%D8%AE%D8%A7%D9%86%DB%8C/
https://www.gisoom.com/search/book/author-284776/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%B1%DB%8C%D9%85-%D8%A7%D8%A8%D8%A7%D8%B1%D8%B4%DB%8C/
https://www.gisoom.com/book/11677298/%DA%A9%D8%AA%D8%A7%D8%A8-%D9%85%D8%AF%DB%8C%D8%B1%DB%8C%D8%AA-%DA%A9%DB%8C%D9%81%DB%8C%D8%AA-%D9%85%D9%86%D8%A7%D8%A8%D8%B9-%D8%A2%D8%A8/


 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

131 | 261 P a g e 

 

 

 ć½wùj ćÁĀõÿ½ºĊă Probabilistic Hydrology  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~       ĈÅºþĄù ćÁĀõÿ½ºĊă Engineering Hydrology Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 ¢ÝwÅ# 

, (   ¡đwú¤³v ÿ ½wùj øĊăwæù ¾z ć½ÿ¾ù 

-  (  ĈîĉÁĀõÿ½ºĊă ćwă óºù ćºþz Ăê{Õ 

.  (  ĈîĉÁĀõÿ½ºĊă ćwă ā¹v¹ Ĉývÿv¾å ôĊö´£ 

/ (  ć½wùj Ĉzwĉ ĂþĊĄz 

0 (  Āõ½wí ¢ýĀù ć¿wÅ ĂĊ{É 

1  (   ¾z ćv Ăùºêù ôĊö´£  Äýwĉ½vÿ 

2 (  Ĉýwù¿ ćwĄĉ¾Å ôĊö´£ ÿ ĂĉÀ¬£ ¾z ćv Ăùºêù 

3 (   ¾z ćv Ăùºêù ôĊö´£ ¢ĊÅwÆ³ 

Course Syllabus: (48 Hours) 

An overview on the fundamentals of probability and statistics 1 - 
Classification of hydrologic models 2 - 
Hydrologic frequency analysis 3 - 
Statistical optimization 4 - 
Monte Carlo simulation 5 - 
An introduction to analysis of variance 6 - 

An introduction to time series analysis and synthesis 7 - 

An introduction to sensitivity analysis 8 - 

 

References 

Bedient, P. B., Huber, W. C. and Vieux, B. E.м 2019, ñHydrology and Floodplain Analysisò, 

6th Edition, Addison-Wesley Publishing Com., New York. 813 pp. 
1. 
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Bras, R. L. and Rodriguez-Iturbe, I., 1993, ñRandom Functions and Hydrologyò, Dover 

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

Chow, V. T., Maidment, D. R. and Mays, L. W., 1988, ñApplied Hydrologyò, McGrawïHill 

Book Co., New York. 572 pp. 
3. 

Clarke, R. T., 1998, ñStochastic Processes for Water scientists; Development and 

Applicationsò, John Wiley and Sons, New York. 183 pp. 
4. 

Haan, C. T., 1977, ñStatistical Methods in Hydrologyò, The Iowa State University Press, 

Ames, Iowa. 378 pp. 
5. 

Kite, G. W., 1988, ñFrequency and Risk Analysis in Hydrologyò, Water Resources 

Publication, Littleton, Colorado. 257 pp. 
6. 

Linsley, R. K., Franzini, J. B., Freyberg, D. L. and Tchobanoglous, G., 1992, ñWater 

Resources Engineeringò, 4th Edition, McGrawïHill Book Co., New York. 841 pp. 
7. 

Maidment, D. R. (ed.), 1993, ñHandbook of Hydrologyò, McGrawïHill Book Co., New 

York. 
8. 

Mays, L. W. (ed.), 2019, ñWater Resources Engineeringò, 3rd Edition, John Wiley and Sons, 

New York. 738 pp. 
9. 

McCuen, R. H., 2005, ñHydrologic Analysis and Designò, 3rd Edition, Prentice-Hall, Inc., 

New Jersey. 859 pp. 
10. 

McCuen, R. H. and Snyder, W. M., 1986, ñHydrologic Modeling: Statistical Methods and 

Applicationsò, Prentice-Hall, Inc., New Jersey. 568 pp. 
11. 

Morgan, M. G. and Henrion, M., 1990, ñUncertainty: A Guide to Dealing with Uncertainty 

in Quantitative Risk and Policy Analysisò, Cambridge University Press, New York. 332 pp. 
12. 

Ponce, V. M., 1989, ñEngineering Hydrology: Principles and Practicesò, Prentice-Hall, Inc., 

New Jersey. 640 pp. 
13. 

Saltelli, A., Chan, K. and Scott, E. M., 2000, ñSensitivity Analysisò, John Wiley and Sons, 

New York. 473 pp. 
14. 
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üĊÉwù Ĉzj ćwă Hydraulic  Machinery 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~       ìĊõÿ½ºĊă Hydraulics Prerequisite      

¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.-  ¢ÝwÅ# 

, (  wă }ú~ ćºþz øĊÆê£:  Ĉ¤Êñ¾z ÿ ¢å½ }ú~ I½vÿ¹ }ú~ I¢« }ú~ IÈýv½ vĀă }ú~ IÀí¾ù ¿v Àĉ¾ñ }ú~ 

-  ( 
 Ăĉ¾Úý   ½¹ ćÁ¾ýv ¢åv IĈtv¹¿ iĒ· ÿ Èîù Ûwæ£½v IāÂĉÿ ¢Ý¾Å I}ú~ ā¹¿wz ÿ ¡½ºé I¢Ý¾Å ¦ö¨ù 5wă }ú~

}ú~ ĂÎ¸Êù Ĉþ´þù I}ú~ ô·v¹ 

.  ( 
 Öêý Iø¤ÆĊÅ ĂÎ¸Êù Ĉþ´þù Iø¤ÆĊÅ ½¹ ćÁ¾ýv ¢åv ÛvĀýv 5}ú~ xw¸¤ýv  5wă }ú~ yĊí¾£ I}ú~ ½wí Ă

 ć¾Å wĉ ć¿vĀù 

/ ( 
  IówĊÅ ówê¤ýv ÓĀÖ· ćwă }ú~ IxĒĊÅ ó¾¤þí ÿ ĈýwÅ¾zj Ăî{É Ić½wĊzj ćv¾z āw¯ }ú~ 5wă }ú~ ¹¾z½wí

 xĒÑwå ćwă }ú~ 

0 (  ¾Ċñ Ăz¾Ñ ûÀ¸ù I¾Ċòzj ûÀ¸ù IĂĊö¸£ ÿ Èîù ĂõĀõ 5ĈÊí ĂõĀõ ÿ ¡đwÎ£v 

1  (  ÓĀÖ· ÿ wă }ú~ Ăí¾´ù āĀéÿ¾Ċý ówê¤ýv (  ĈþĉÀþz ćwă½Ā£Āù IĈõÀĉ¹ ćwă½Ā£Āù IĈé¾z ćwă½Ā£Āù 

2 ( āwò¤Æĉvć½vºĄòý ÿ ć½v¹¾z ā¾Ąz IyÎý IÁw ú~ āwò¤Æĉv  ô´ù IÁw ú~ āwò¤Æĉv ûwú¤·wÅ 5Áw ú~ ćwă 

3 ( wă }ú~ Èĉwù¿j 

Course Syllabus: (32 Hours) 

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

reciprocating pumps 
1 - 

Pump theory: speed triangle, pump power and efficiency, specific velocity, NPSH and 

cavitation, pump head losses, pump characteristic curves 
2 - 

Pump selection: types of head loss in pumps, system characteristic curves, pump 

performance point, pump combinations, serial versus parallel 
3 - 

Pump applications: well pumps for irrigation, water supply, flood control, pump transmission 

lines, wastewater pumps 
4 - 

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

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

Pump stations: station building, building location, installation, operation, and maintenance  7 - 
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Pump testing 8 - 

 

References 

Hicks, T. G. and Edwards, T. W., 1971, ñPump Application Engineeringò, McGrawïHill 

Book Co., New York 
1. 

Karassik, I. J., Messina, J. P., Cooper, P. and Heald, C. C., Editors, 2008, ñPump Handbookò, 

4th Edition, McGrawïHill Book Co., New York 
2. 

Menon, E. S. and Menon, P. S., 2010, ñWorking Guide to Pump and Pumping Stations: 

Calculations and Simulationsò, Elsevier Science Publishers Ltd., Oxford, England   
3. 

Puchovsky, M. T. and Isman, K. E., Editors, 1998, ñFire Pump Handbookò, 1st Edition, 

National Fire Protection Association, Inc., Quincy, Massachusetts 
4. 

Rayner, R., 1995, ñPump Users Handbookò, 4th Edition, Elsevier Science Publishers Ltd., 

Oxford, England 
5. 

Sulzer Pumps, L., 2010, ñCentrifugal Pump Handbookò, 3rd Edition, Elsevier Science 

Publishers Ltd., Winterthur, Switzerland 
6. 

Borremans, M., 2019, ñPumps and Compressorsò 1st Edition, John Wiley & Sons, Inc. 7. 
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ĈúĊÉ ĈùĀúÝ General Chemistry 

 

ā½wúÉ  Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

  āÿ¾ñ  Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  ¹½vºý None Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

,( 
Ăùºêù  5øöÝ  IĈúĊÉ  Ăĉ¾Úý Ĉú£v IûĀ¤õv¹  üĊývĀé yĊí¾£ IĈĉwĊúĊÉ û¿ÿ Ĉú£v ÿ ø£v  I÷¾ñ  ¹ºÝ  Iÿ½¹wñÿÿj  

äĉ¾Þ£ IóĀù ¡w{Åw´ù ĈĉwĊúĊÉ) 

- ( ûwú¤·wÅ ø£v:  IĂùºêù  ¢Ċăwù Ĉîĉ¾¤îõv ā¹wù óºù$ ûĀÆùw£ . óºù ûwîĊöĊù)# 

. ( 

ûwú¤·wÅ ø£v:  óºù v½½¹I¹½Āå  Èzw£ âùÿ¾¤îõvþIÄĊÕw  Ăĉ¾Úý ÷Ā¤ývĀí $Ăĉ¾Úý ìĊÅĒí IÈzw£  ¾§v 

ìĉ¾¤îõvĀ¤å  Iø£v    óºùI¾ăĀz  äĊÕ ĂÞÉv ÿ ¹ºÝ ú£v  Ĉ)ìĊýwîù  IćĀ¤ývĀí  Ĉòýwñÿ¹ ā½»  ÿ I©Āù äĊÕ 

IĈÖ· ôÍv ÷ºÝ  I¢ĊÞÖé Ăõ¹wÞù  I¾òþĉ¹ÿ¾É  ā½» ½¹ Ă{Þ« #  I ø£v ûÁÿ½ºĊă $¹vºÝv ĈùĀ¤ývĀí s, m, 

L, n# I  ø£v ćwă wz ÈĊz ¿v ìĉ ÿ¾¤îõvû I  ćwă¿v¾£  IćÁ¾ýv  Èĉv½j  IĈýÿ¾¤îõv  óÿº« IĈzÿwþ£  ÛwÞÉ 

IĈú£v ćÁ¾ýv  IĈýĀĉ ûÿ¾¤îõv IĈăvĀ· ĈÅ½¾z Ă¤Æă ø£v ÿ ĂÞõwÖù Ā£ÿÀĉv~IwĄ Āĉ¹v½ Ă¤ĉĀĊ¤ív ) 

/( 
Āù¾£ ĈúĊÉ :óĀÍv IĈúĊÉĀù¾£  ćwĄÊþívÿ  Ić¹Ā¸z¹Ā·  ćÁ¾ýv ¹v¿j ÿ ÿ¾¤ýj~ IĈ  Ăõ¹wÞù  IÄ{Ċñ  

À¤õĀĄúöă) 

0 ( 
¢õw³ ć¿wñ :üĊývĀé Iwă¿wñ  ćwă¿wñ  IĈêĊê³  Ăĉ¾Úý  ĈÊ{þ« Iwă¿wñ   Üĉ¿Ā£ ćwĄ¤Ý¾Å IĈõĀîõĀù  ćwù¾ñ 

āÂĉÿ wă¿wñ ) 

1 ( 

ćwăºýĀĊ~ ĈĉwĊúĊÉ : ćwăºýĀĊ~ ĈýĀĉ ÿ  IûđvÿĀí  ów¤Ċz½v ćwă Ĉú£v ÿ  IĈõĀîõĀù  óĀÕ IºýĀĊ~  Ăĉÿv¿ 

IćºýĀĊ~ āºtwé IĈĉw¤Êă  ćwăºýĀĊ~ IĂýwñºþ¯  ¢Ċ{Öé IwăºýĀĊ~  āºĉº~ IÄýwýÿ¿½   ºýĀĊ~ IĈýÁÿ½ºĊă  

ćwăºýĀĊ~ IćÀöå ĂúĊý IwăwýwÅ½ wăwýwÅ½wý $ĈĉwĄõw¨ùwz ¿v ÷ĀöÝ  ā¾ù¿ÿ½ )# 

2( 
¡wÞĉwù ÿ  ¡vºùw« ÿ wĄõĀö´ù:   I¾Ċ¸{£  ½wÊå I½w¸z  ĂÖêý IÇĀ«  ĂÖêý I¹wú¬ýv  ½wÊå ½w¸z vºùw«¡ I 

 IĂĊæÎ£ ÷ÀĊýwîù ô³ IûºÉ ½wÊå I½w¸z wĄõĀö´ù ÿ üĊývĀé ÓĀz¾ù Ăz ûj. 

3 - 
ó¹wÞ£ ½¹ ćwĄú¤ÆĊÅ ĈĉwĊúĊÉ : ćwĄÊþívÿ ¢Êñ¾z ¾ĉ¼~ ÿ ó¹wÞ£ IĈĉwĊúĊÉ  ¢zw§ ćwă ó¹wÞ£ 

$Iwă¿wñ Iºùw« Üĉwù  #I ôÍv ĂĊö£wÉĀõ ) 

4 ( 
¢Ý¾Å ćwĄÊþívÿ ĈĉwĊúĊÉ :  ¢Ý¾Å IÈþívÿ  ¾§v ¢Úöá ½¹ I¢Ý¾Å  ¡đ¹wÞù I¢Ý¾Å  wă½ÿÀĊõw£wí 

$wz ĈĉwĄõw¨ù ¿v I½w¬æýv ĂĉÀ¬£  Ić½Āå ôĉº{£ ćÁ¾ýv )# 
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,+- 
IwăºĊÅv  wă¿wz ÿ ¡đ¹wÞ£ ĈýĀĉ:   Ăĉ¾Úý  º¤Å¾z(Ić½Āõ Ăĉ¾Úý IÄĊtĀõ  ćwĄ¤Ċõÿ¾¤îõv IäĊÞÑ IøÆĉ¾£Āæùj  

 IÀĊõÿ½ºĊă ćwĄõĀö´ù  ûĀ ùw£   

,,- 
ÈĉwÆív ÿ Èăwí :¢õw³ IÈĉwÆív  Ăĉ¾Úý  øĊý  IÈþívÿ  Ăý¿vĀù ćwĄÊþívÿ ÈĉwÆív ÿ IÈăwí  ôĊ~ 

ĈývĀõwñ ÿ Ăõ¹wÞù  I¢Æý¾ý ¾ĉwÅ ôĊ~ ćwă ĈĉwĊúĊÉ $ôĊ~ ćwă IĈ¤·ĀÅ IwĄĉ¾£wz Ĉñºý½Ā·)# 

 

Course Syllabus: (48 Hours) 

Introduction: Chemistry, Dalton's atomic theory, chemical combination laws, 

atomic weight and gram atom, Avogadro's number, Mole, computational chemistry. 
1- 

Atom: introduction, electrical nature of matter (Thomson model, Millikan model). 2- 
Atom structure: Rutherford model, electromagnetic radiation, quantum theory 

(classical theory of radiation, Bohr model photoelectric effect, radiation spectrum 

and atomic number), quantum mechanics (particle and wave duality, line spectrum, 

uncertainty principle. Schrödinger equation, particle in a box), hydrogen atom 

(quantum numbers s, m, L, n), atoms with more than one electron, energy levels, 

electron configuration, periodic table, atomic radius, ionic energy, electron affinity, 

atomic nucleus, isotopes, radioactivity.  

3 - 

Thermochemistry: principles of thermochemistry, spontaneous reactions, free 

energy and entropy, Gibbs equation, Helmholtz. 
4 - 

Gaseous state: gas laws, real gases, kinetic theory of gases, distribution of molecular 

speeds, specific heat of gases. 
5 - 

Chemical bonds: ionic and covalent bonds, atomic and molecular orbitals, bond 

distance, bond angle, octet rule, multiple bonds, polarity of bonds, resonance, 

hydrogen bond, metallic bonds, semiconductors, non-conductors (examples).  
6 - 

Liquids and solids and solutions: evaporation, vapor pressure, boiling point, freezing 

point, vapor pressure of solids, purification, solvation, vapor pressure of solutions.  
7 - 

Chemical equilibrium: reversible reactions and chemical equilibrium, Equilibrium 

constants (gases, solids, liquids), Le Chatelier's principle. 
8 - 

Chemical reaction rate: reaction rate, effect of concentration on reaction rate, rate 

equations, catalysts (with examples of explosion, immediate decomposition, energy 

conversion). 
9 - 

Acids, bases and ionic equilibrium: Arrhenius theory, Bronsted-lowry theory, Lewis 

theory, weak electrolytes, amphoterism, hydrolysis, buffer solutions. 
10- 

Oxidation and reduction: oxidation state, half-reaction theory, balancing redox 

reactions, galvanic cell, Nernst equation, other chemical cells (fuel cells, batteries, 

corrosion). 
11- 

 

References: 

Suchocki, J., 2004, ñConceptual Chemistryò, 2nd Edition., Benjamin Cummings  1. 
Ebbing, D. D., and Gammon, S. D., 2009, ñGeneral Chemistryò, 9th Edition, 

Houghton Mifflin Co. 
2. 

Mortimer, C. E., 1986, ñChemistryò, 6th Edition, John Wiley & Sons, Inc. 3. 
Theodore, L. and Brown, H. E., 2017, ñChemistry: The Central Scienceò In SI 

Units, Intôl Edition, Pearson Education Limited  
4. 
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 ÿ ĈúĊÉ  ÿ xj ćÁĀõĀĊzÿ¾îĊù

āwòÊĉwù¿j ÿ xĒÑwå 
Chemistry and Microbiology of Water 

and Wastewater and Laboratory 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . $-  &, # 3 (2 + 1) No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý   ć¾ÚýĈăwòÊĉwù¿j ÿ Theoretical and Laboratory Course Type 

¿wĊþÊĊ~   ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù Environmental Engineering Prerequisite      

 ¿wĊþúă   Corequisite 

 

Ã½¹ ôÎå¾Å$ 51/ #¢ÝwÅ   

$ ć¾Úý 5äõv.-  #¢ÝwÅ 

, (  ćwă xĒÑwå I xj Ĉñ¹Āõj ó¾¤þí ÿ xĒÑwå Ixj ¹½Āù ½¹ Ĉ£wĊöí 5Ăùºêù ÔĊ´ù ¢ÉvºĄz ÿ Ĉ¤ÞþÍ  

-  ( 
  Ăz ÓĀz¾ù üĊývĀé ÿ iwĊ³v ÿ ûĀĊÅvºĊÆív ¾z ¾¤ÊĊz ºĊím£ wz ĈùĀúÝ ĈúĊÉ yõwÖù ć½ÿj¹wĉ 5ĈùĀúÝ ĈĊúÉ

 ûĀĊÅvÀĊýĀĉ ÿ ĈýĀĉ ó¹wÞ£ 

.  ( ĈĉwĊúĊÉ ó¹wÞ£ ówê¤ýv ćwă āv½ IûÁĀúă¾Ċá ÿ ûÁĀúă ĈĉwĊúĊÉ ó¹wÞ£ 5ĈæĊí ĈúĊÉ 

/ ( 
  ĂýĀúý wz ĈĉwþÉj 5Ĉúí ĈúĊÉ  ćwă Çÿ½ Ăz ć¾Ċñ ā¿vºýv Ić¾Ċñ ā¿vºýv ôĉwÅÿ ÿ ĂýĀúý û¹¾í ā¹wùj Ić½v¹¾z

 Ĉú¬³ ÿ Ĉý¿ÿ 

0 ( 

  ¢zw§ ½¹ ¡½v¾³ Ă«½¹ ¾§v I¹v¿j ćÁ¾ýv IĈ~ÿ¾¤ýj IĈ õw¤ýj IćÁ¾ýv I½wí Iwù¾ñ$ ìĊùwþĉ¹Āù¾£ 5ìĉÀĊå ĈúĊÉ

  ôÍv IÀĊõwĉ¹ IÀúÅv I¡wÞĉwù ½¹ ¡vºùw« ô³ IĈ´ÖÅ ÈÊíI¡wÞĉwù ¾Ċ¸{£ ½wÊå I#ó¹wÞ£  ¹vĀù ©v¾¸¤Åv

  Iwă½ÿÀĊõw£wí ÿ wă øĉÀýj ĈĉwĊúĊÉ ìĊ¤þĊí I¢ĉvºă ¢Ċözwé Iwă óĀöÅÿ¾¤îõv ÿ wă¹ÿ¾¤îõv IĈúĊÉÿ¾¤îõv IóĀö´ù

 Ĉ´ÖÅ x¼« 

1 ( 
  xj ½¹ wĄùÀĊýwñ½ÿvÿ¾îĊù Üzwþù IwĄùÀĊýwñ½ÿvÿ¾îĊù ćºþz ĂÅĒí ÿ ¡wĊÍĀÎ·$ xĒÑwå ÿ xj ćÁĀõĀĊzÿ¾îĊù

ýwñ½ÿvÿ¾îĊù ĈĉwÅwþÉ ÿ Ç½wúÉ IxĒÑwå ÿ  IÌ·wÉ ćwĄùÀĊýwñ½ÿvÿ¾îĊù IvÀĉ½wúĊz ćwĄùÀĊýwñ½ÿvÿ¾îĊù IwĄùÀĊ

#ôùwî£ ów³ ½¹ ćwĄùÀĊýwñ½ÿvÿ¾îĊù 

$ āwòÊĉwù¿j 5x.- #¢ÝwÅ 

,(  wă Çÿ½ ¾ĉwÅ wĉ ÿ IĈåv¾ñĀ£wùÿ¾í Ić¾¤ùĀ¤åÿ¾¤î Åv Çÿ½ Ăz ĂĉÀ¬£ 5ôĉwÅÿ ¿v ā¹wæ¤Åv ĈòýĀò¯ ÿ ½wí óĀÍv 

- ( 
  óĀö´ù ĂĊĄ£ 5¹½vºýw¤Åv ćwă óĀö´ù  IĂĊõÿv ćwă¹½vºýw¤Åv ĂöĊÅÿ Ăz wă óĀö´ù û¹¾í ¹½vºýw¤Åv Iówù¾ý ćwă

 äö¤¸ù ćwă Ă¤Ċõwù¾ý wz ¹ĀÅ ÿ ìĉ½ĀæõĀÅ ºĊÅv ĂĊĄ£ 
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. ( 
 Iðý½ I¡½ÿºí ¦³w{ùpH Iwă½ÿ¾öí ÿ ¾öí Iûj ©v¾¸¤Åv ÿ Ĉ¤¸Å IĈĉwĊúĊÉ ¹wêÞýv ¢Ċözwé IĂ¤ĉºĊÅv IDO  I

BOD  ICOD  üĉv ½¹ ā¾Ċá ÿ ½ĀtĀöå IÀþòþù Iüăj ¡¿v I  IçĀå ćwă ĂõĀêù ¿v ìĉ ¾ă Ĉ¤ÉvºĄz ¢Ċúăv ¦³w{ù

 )¢å¾ñ ºăvĀ· ½v¾é ¦´z ¹½Āù wă ā¹v¹ ¾ĊÆæ£ üĊĊÞ£ ĈòýĀò¯ ÿ ć¾Ċñ ā¿vºýv Çÿ½ Iwă ûj ĈöÍv Üzwþù 

/( wĄùÀĊýwñ½ÿvÿ¾îĊù ĈĉwÅwþÉ ÿ Ç½wúÉ   wĄù¾æĊõwí ć¾Ċñ¿vºýv$MPN   #))) ÿ 

 

Course Syllabus: (64 Hours)  

A: Theoretical (32 Hours) 
Introduction: general explanation about water, wastewater, water pollution control, industrial 

wastewater and environmental health. 
1- 

General chemistry: reminder of general chemistry with more emphasis on oxidation and 

regeneration and laws related to ion balance and ionization. 
2- 

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

transferring chemical balance 
3 - 

Quantitative chemistry: familiarity with sampling, preparing samples and measuring devices, 

measuring by weight and volume methods. 
4 - 

Physical chemistry: thermodynamics (heat, work, energy, enthalpy, entropy, free energy, 

effect of temperature on the equilibrium constant), vaporization pressure of liquids, surface 

tension, dissolution of solids in liquids, osmosis, dialysis, principle of extracting soluble 

substances, electrochemical, electrodes and electro-cells, conductivity, chemical kinetics of 

enzymes and catalysts, surface adsorption 

5 - 

Microbiology of water and wastewater (characteristics and classification of microorganisms, 

sources of microorganisms in water and wastewater, enumeration and identification of 

microorganisms, pathogenic microorganisms, indicator microorganisms, evolving 

microorganisms). 

6- 

B: Laboratory (32 Hours) 

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

chromatography, or other methods. 
1- 

Standard solutions: preparation of normal solutions, standardization of solutions by primary 

standards, preparation of sulfuric acid and soda with different normality. 
2- 

The topics of turbidity, color, pH, acidity, chemical coagulation, hardness and its removal, 

chlorine and chlorides, DO, BOD, COD, iron, nitrogen, manganese, fluorine, etc. In these 

topics, the health effect of each of the above parameters, the main sources, the method of 

measurement and the interpretation of the data will be discussed. 

3- 

Enumeration and identification of microorganisms (measurement of coliforms, MPN, etc.) 4- 

 

References: 

Edberg; L., 2013, ñChemistry and Biology of Water, Air, And Soil: Environmental Aspectsò, 

1st Edition, Koros Press Limited 
1. 

Sarai, D. S., 2005, ñBasic Chemistry for Water and Wastewater Operatorsò, Revised Edition, 

American Water Works Association (AWWA) 
2. 

Hauser, B., 2001, ñDrinking Water Chemistry a Laboratory Manualò, CRC Press 3. 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Darshan+Singh+Sarai&text=Darshan+Singh+Sarai&sort=relevancerank&search-alias=books
https://www.routledge.com/search?author=Barbara%20Hauser
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Lahav, O. and Birnhack, L., 2019, ñAquatic Chemistry: for Water and Wastewater Treatment 

Applicationsò, De Gruyter, Berlin, Boston 
4. 

APHA, 2017, ñStandard Methods of the Examination of Water and Wastewaterò, 23rd 

Edition, American Public Health Association, Washington DC 
5. 

Tchobanoglous, G., Stensel, H., Tsuchihashi, R., and Burton, F., 2014, ñWastewater 

Engineering: Treatment and Resource Recoveryò, 5th Edition, Metcalf & Eddy, Inc. 
6. 

Suchocki J., 2004, ñConceptual Chemistryò, 2nd Edition, Benjamin Cummings 7. 
Ebbing, D. D., and Gammon, S. D., 2009, ñGeneral Chemistryò, 9th Edition, Houghton 

Mifflin Co.  
8. 

Mortimer, C. E., 1986, ñChemistryò, 6th Edition, John Wiley & Sons, Inc. 9. 



 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

140 | 261 P a g e 

 

 

 ÿ  xj  ĂĊæÎ£  ĈÅºþĄù  óĀÍv

āwòÊĉwù¿j 

Principles of Water Treatment 

Engineering and Laboratory 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ .$,&-#  3 (2+1) No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý ĈăwòÊĉwù¿j ÿ ć¾Úý Theoretical and Laboratory Course Type 

¿wĊþÊĊ~   ÅºþĄùĈ ´ùĊ Ô ¿ĉ ¢Æ Environmental Engineering Prerequisite      

 ¿wĊþúă   Corequisite 

 

 5Ã½¹ ôÎå¾Å$1/ #¢ÝwÅ 

 ć¾Úý 5äõv$.-  #¢ÝwÅ 

, (  ûj āºþĉđj Üzwþù ÿ Ã¾¤Å¹ ½¹ xj Üzwþùwă  

-  ( ÍĀÎ·Ċ¡w åĊÀĉîĈ I  ÉĊúĊwĈĉI z ÿĊÁĀõĀĉî Ĉ   xj 

.  (  Ăz ÓĀz¾ù üĊývĀé x¾É xj ĂĊæÎ£ ¢Ċúăv ÿ ¡½ÿ¾Ñ ÿ ĈýºĊùwÉj xj ¢ĊæĊí 

/ ( æÎ£ ĊĂ  åĊÀĉî Ĉ ¿wÅvº« 5xj ć  £ Ixj ¿v èöÞù ºùw« ¹vĀùĊ } ćwă Ă£ äö¤¸ù ĊÊýþĈ I 

0 ( Ă¤¸õ ÿ ¹wêÞýv 5xj ĈĉwĊúĊÉ ĂĊæÎ£ ÿ óĀÍv Ić¿wÅĂĉ¾Úý ĂÕĀz¾ù ćwă 

1  ( Ĉ¤¸ÅĂ£ 5Ĉĉv¹¿üĊÊý ¹vĀù ìúí Ăz Ĉ¤¸Å ôùvĀÝ ć¿wÅĈ¤¸Å IĈĉwĊúĊÉ ĈýĀĉ ó¹w{£ Çÿ½ wz Ĉĉv¹¿ 

2 ( óđ¿ ÿ û¹¾í ãwÍwă¾¤öĊå ivÀ«v Iwă¾¤öĊå ìĊõÿ½ºĊă Iwă¾¤öĊå ¡wÎ¸Êù 5xj ć¿wÅ 

3 (  Çÿ½ xj ½¹ óĀö´ù Ĉõj ÿ ĈýºÞù ¹vĀù ã¼³ ćwă 

4  ( ă¹vĀăĈ  æÎ£ ½¹ ûj ¹¾z½wí ÿ óĀÍv ÿ ĊĂ   xj 

,+( v¹¿ºþñĈĉ  ¹ ÿ IÈæþz v¾å ĂÞÉv ÿ Iû¿v I¾öí ¿v ā¹wæ¤Åv 5xj ĉ¾ò  Çÿ½ ćwă  ýĀæÝºÑĈ   xj û¹¾í 

,,(  ôĊö´£ ăĊõÿ½ºĊî Ĉ æÎ£ ĊĂ wă Ăýw· ć xj  åÿ¾~ ÿ ûĒ~ øÅ½ ÿĊô ăĊõÿ½ºĊîĈ  Æù ½¹Ċ ¾ 

5x ĈăwòÊĉwù¿j $.- #¢ÝwÅ 

 ĈòýĀò¯ ÿ ć¾Ċñ ā¿vºýv Çÿ½  wă ā¹v¹ ¾ĊÆæ£  ć  Iðý½ I¡½ÿºípH  IĈ¤ĊþĊõwîõj IĂ¤ĉºĊÅv I  IèöÞù ¹vĀù  ÿ ¢Æ£ ½w«

  Iwă½ÿ¾öí ÿ ¾öí IĈ¤¸Å IĈĉwĊúĊÉ ¹wêÞývDO ÷¾æĊõwí ć¾Ċñ ā¿vºýv I wăMPN )¢å¾ñ ºăvĀ· ½v¾é ¦´z ¹½Āù I 

Course Syllabus: (64 Hours) 

A: Theoretical (32 Hours) 
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 Available water sources and their polluting sources 1. 

 Chemical, and biological characteristics of water  2. 

 Laws related to the quality of drinking water and the necessity and importance of purifying 

drinking water 
3 - 

 Physical purification of water: separation of suspended solids from water, different types of 

sedimentation 
4 - 

 Chemical treatment of water: coagulation and flocculation, related principles and theories 5 - 

 Water Softening: removal of hardness with chemicals and ion exchange methods 6 - 

 Filtering and clarifying water: characteristics of filters, hydraulics of filters, components of 

filters 
7 - 

 Methods of removing soluble minerals and organic substances in water 8 - 

Aeration and its principles and application in water purification 9 - 

Water disinfection: using chlorine, ozone, ultraviolet rays, and other water disinfection 

methods. 
10- 

Hydraulic analysis of water treatment plants 11- 

B: Laboratory (32 Hours) 

Measurement methods, and interpretation of data of turbidity, color, pH, acidity, alkalinity, 

suspended matter, jar test, chemical coagulation, hardness, chlorine, chlorides, DO, and 

coliforms MPN, will be discussed. 
1. 

 

References: 

Mackenzie L. D., 2020, ñWater and Wastewater Engineering: Design Principles and 

Practiceò, 2nd Edition. WEF Press. 
1. 

MWH, 2015, ñWater Quality Principles and Designò, 3rd Edition 2. 
Reynolds, T. D. and Richards, P. A., 1996, "Unit Operations and Processes in 

Environmental Engineering", PWS Publishing Company, Boston, USA. 
3. 

Sarai, D. S., 2006, ñWater Treatment Made Simple for Operatorsò, John Wiley and Sons. 4. 
Kumar, R. and Singh, R. N., 2006, ñMunicipal Water and Wastewater Treatmentò. Capital 

Publishing. 
5. 
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  ÿ  xĒÑwå  ĂĊæÎ£  ĈÅºþĄù  óĀÍv

āwòÊĉwù¿j 

Principles of Wastewater Treatment 

Engineering and Laboratory 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . $-  &, # 3 (2 + 1) No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý ĈăwòÊĉwù¿j ÿ ć¾Úý Theoretical and Laboratory Course Type 

¿wĊþÊĊ~   ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù Environmental Engineering Prerequisite      

 ¿wĊþúă   Corequisite 

 

 5Ã½¹ ôÎå¾Å$1/ #¢ÝwÅ 

 ć¾Úý 5äõv$.-  #¢ÝwÅ 

, (  xkývÿ½ Ić¿½ÿwÊí IĈ¤ÞþÍ Ić¾ĄÉ$ xĒÑwå ºĊõĀ£ Üzwþù#wă 

-  ( ÍĀÎ·Ċ¡w åĊÀĉîĈ I  ÉĊúĊwĈĉI z ÿĊÁĀõĀĉî Ĉ xĒÑwå ÿ xj 

.  ( ývĀéĊü ö¸£ Ăz ÓĀz¾ù ĊĂ  ´ù Ăz xĒÑwåĊ Ô ĉ¿¢Æ úăv ÿ ¡½ÿ¾Ñ ÿĊ ¢ æÎ£ ĊĂ  xĒÑwå 

/ ( 
æÎ£ Ċ Ă  £wùºêù Ĉ  wþÉj 5xĒÑwåĈĉ   òõwâÉj wzĊIwă¾  āºþþí¹¾· Iwă   Ăýv¹ ĊñIwă¾  wÅÿĉô  ā¿vºýv Ċñ ¾ ć   z¹Ĉ I   Ă£ 

ĊÊýþĈ £wùºêù Ĉ 

0 ( 
ø¤ÆĊÅ wz ĈĉwþÉj 5ĂĉĀýw§ ĂĊæÎ£ ćwăºþĉv¾åĈåwÍ IówÞå ü¬õ äö¤¸ù ćwă  ćwă Ăí¾z ÿ wă¾¸¤Åv Iāºþî¯  ćwă

Ă£ I¢Ċ{¨£ wă Ăýw· ĂĊæÎ£ ½¹ ćºĊõĀ£ ü¬õ ĂĊæÎ£ ÿ ĂĉĀýw§ ĈþĊÊý 

1  ( xwÆ~ û¹¾í ĈýĀæÝºÑ  Ĉ«ÿ¾· Ăýw· ĂĊæÎ£ xĒÑwå ćwă 

2 ( æÎ£ xĒÑwå ¹º¬ù ¹¾z½wí ÿ Üå¹ ĊĂ  āºÉ 

3 ( ôĊö´£ ăĊõÿ½ºĊî Ĉ æÎ£ ĊĂ Ăýw· ćwă  åÿ¾~ ÿ ûĒ~ øÅ½ ÿ xĒÑwåĊ ô ăĊõÿ½ºĊîĈ  Æù ½¹Ċ ¾ 

 

5x ĈăwòÊĉwù¿j $.- #¢ÝwÅ 

 ĈòýĀò¯ ÿ ć¾Ċñ ā¿vºýv Çÿ½  wă ā¹v¹ ¾ĊÆæ£  ć  èöÞù ¹vĀù   ôíTSS ½v¾å èöÞù ¹vĀù IVSS   IDO  IBOD I  COD  

 wĄù¾æĊõwí ć¾Ċñ ā¿vºývMPN  I ¾æÆå ÿ ûÁÿ¾¤Ċý I¡vÀöå )¢å¾ñ ºăvĀ· ½v¾é ¦´z ¹½Āù 

Course Syllabus: (64 Hours) 

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

 Chemical, and biological characteristics of wastewater 2- 

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

importance of wastewater treatment 
3 - 

 Preliminary treatment of wastewater: familiarization with coarse and fine screening, grit   

chamber, flow measurement devices, preliminary sedimentation 
4 - 

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

filters, stabilization ponds, secondary sedimentation, and sludge treatment. 
5 - 

 Disinfection of wastewater  6 - 

 Disposal and reuse of treated wastewater 7 - 

 Hydraulic analysis of wastewater treatment plants 8 - 

B: Laboratory (32 Hours) 

Measurement methods, and interpretation of data of total suspended solids, volatile 

suspended solids, dissolved oxygen (DO), coliforms MPN, Biochemical Oxygen Demand 

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

discussed. 

1. 

 

References: 

METCALF & EDDY, 2014, ñWastewater Engineering: Treatment and Resource Recoveryò, 

5th Edition, McGraw-Hill., USA. 
1. 

Mackenzie L. D., 2020, ñWater and Wastewater Engineering: Design Principles and 

Practiceò, 2nd Edition, WEF Press 
2. 

Reynolds, T. D. and Richards, P. A., 1996, "Unit Operations and Processes in 

Environmental Engineering", PWS Publishing Company, Boston, USA. 
3. 

Kumar, R. and Singh, R. N., 2006, ñMunicipal Water and Wastewater Treatmentò. Capital 

Publishing. 
4. 

APHA, 2017, ñStandard Methods of the Examination of Water and Wastewaterò, 23rd 

Edition. 
5. 
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 ºùw« ºýwúÆ~ ¢ĉ¾ĉºù Solid Waste Management 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective  Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù Environmental Engineering Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   ºýwúÆ~ ¢ĉ¾ĉºù Ă°¸ĉ½w£ 

-  ( ù¿Ċ Ăþ wăć   ºùĉ¾ĉ¢ ¾ĄÉ ºýwúÆ~ć 

.  ( ºýwúÆ~ ¢ĉ¾ĉºù ¡v½¾êù ÿ üĊývĀé 

/ (   ć¾ĄÉ ºýwúÆ~ yĊí¾£ 

0 (   ćwă ĈñÂĉÿĈîĉÀĊå I  wăºýwúÆ~ ĈîĉÁĀõĀĊz ÿ ĈĉwĊúĊÉ 

1  ( ýw{ù ÿ óĀÍv Ĉ  ºùĉ¾ĉ¢ ¾ĄÉ ºýwúÆ~ äÖÞþù ÿ Üùw« ć 

2 (  ºþz Ăê{Õć wăºýwúÆ~ć ¾ĄÉć 

3 (   ā¹wùj¿wÅć ºýwúÆ~ 

4  (  ºýwúÆ~ ìĊîæ£ÿ ¹º¬ù ā¹wæ¤ÅvI Ĉòýw· ¢ÅĀ úí 

,+( ù ºĉ¾ĉ¢ ÿ ºýwúÆ~ĉ āÂ ¾ĄÉ iÀ« ÿć 

,,( ·»Ċ ā¾ ¿wÅć  ºýwúÆ~ 

,-(  ºýwúÆ~ ówê¤ýv ÿ ôêý ÿ ôú³ 

,.( āwò¤Æĉv ºýwúÆ~ ówê¤ýv ćwă 

,/( â£ĊĊ¾  åĊÀĉî Ĉ  ÉĊúĊwĈĉ z ÿĊÁĀõĀĉîĈ  ºýwúÆ~ 

,0( ĄÆ£Ċ¡Ē Ą¬£ ÿĊ ¡vÀ ¿wzĉzwĈ  ºýwúÆ~ 

,1 ( 
¹üå  ôùwÉ ºýwúÆ~5  ûwîùĈzwĉ  I¢ĉwÅ ć¿wÅ ā¹wùj  I ºýwúÆ~ ć½v¼òĉw«  I ºýwúÆ~ øív¾£  I¿wñ ¢ĉ¾ĉºù  I  ¢ĉ¾ĉºù

Ăzv¾ĊÉ Ixj ¢ĉ¾ĉºù Ĉ´ÖÅ ćwă I Āz ¢ĉ¾ĉºù 
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,2(  ôĉº{£ Á¾ýv Ăz ºýwúÆ~ ć 

Course Syllabus: (48 Hours) 

History of municipal solid waste management 1- 

 Functional elements of municipal solid waste management 2- 

 Legislation and regulation of solid waste management 3 - 

 Composition of municipal solid waste 4 - 

 Physical, chemical and biological characteristics of solid waste 5 - 

 Adaptive integrated solid waste management principles 6 - 

 Classification of municipal solid waste 7 - 

 Preparation of solid waste 8 - 

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

Hazardous municipal solid waste 10- 

Storage of municipal solid waste 11- 

Transportation of municipal solid waste 12- 

Transfer stations 13- 

Physical, chemical and biological organic solid waste 14- 

Processing and recycling solid waste equipment 15- 

Solid waste landfilling: site selection, site preparation, solid placement, gas management, 

leachate management, surface water management, odor management 
16- 

Waste to energy 17- 

 

References: 

Kreith, F. and Tchobonoglous, G., 2002, ñHandbook or Solid Waste Managementò, 

McGraw-Hill, 2nd edition. 
1. 

Tchobanoglous, G., Theisen, H., and Vigil, S. A., 1985, ñIntegrated Solid Waste 

Management: Engineering Principles and Management Issuesò, McGraw Hill. 
2. 

Chang, N. B. and Pires, A., 2015, ñSustainable Solid Waste Managementò, Wiley 

Publication.  
3. 

Burnley, S., 2014, ñSolid Waste Managementò, Wiley Publication. 4. 

Pichtel, J., 2014, ñWaste Management Practicesò, Boca Raton: CRC Press. 5 
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ñ¹ĀõjĈ  Çÿ½ ÿ vĀăwăć   ó¾¤þí Air Pollution and Control Methods 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù Environmental Engineering Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   ÷vºí ¾ă ĈöÍv wÊþù ÿ vĀă ćwăºþĉđj ÛvĀýv 

-  (   ¢Æĉ¿ ÔĊ´ù ÿ ûwÆýv Ĉ¤ùĒÅ ¾z vĀă Ĉñ¹Āõj ¡v¾§v 

.  ( vĀă ĈýwĄ« ûºÉ ÷¾ñ āºĉº~ IvĀă Ĉñ¹Āõj ĈýwĄ« ÿ ćv ĂêÖþù ôtwÆù 

/ (  ñ¹Āõj ºýÿ½Ĉ wă ć v ½¹ vĀă ĉûv¾ ûwĄ« ÿ 

0 (  vĀă ½¹ wă āºþĉđj ¢Úöá ć¾Ċñ ā¿vºýv ÿ ć½v¹¾z ĂýĀúý óĀÍv 

1  (  ÿ vĀă Ĉñ¹Āõj Ì·wÉ vĀă Ĉñ¹Āõj ćwă¹½vºýw¤Åv 

2 ( wă Çÿ½ ć öí Ĉ v¾z ć ú¸£Ċ ü  ùĊûvÀ đj ½wÊ¤ývĉāºþ  wă 

3 (  ÉĊúĈ  ÅwþÉvĀă ÿ ¾æÆú£vĈ  ñ¹ĀõjĈ  vĀă 

4  ( ýwîùĊ÷À đj È¸~ĉāºþ vĀă ½¹ wă 

,+( vĉāº wăć  öíĈ  ñ¹Āõj ó¾¤þí ½¹Ĉ ýwîù ÿ vĀăĊ ÷À wăć  ó¾¤þí 

,,( ñ¹ĀõjĈ wĄýwîù ½¹ vĀăć Ă¤Æz¾Å 

Course Syllabus: (48 Hours) 

Air pollutants and their main sources 1- 

Air pollution effects on human health and environment, 2- 

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

Air pollution trend in Iran and world 4 - 

Principals of air sampling and air pollution measurements 5 - 
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Air pollution index and air pollution standards 6 - 

Air pollution emission estimates 7 - 

Atmospheric chemistry and meteorology for air pollution control engineers 8 - 

Air pollution dispersion mechanisms 9 - 

General ideas in air pollution control and air pollution prevention 10- 

Indoor air pollution  11- 

 

References: 

De Nevers, N., 2000, "Air Pollution Control Engineering",2nd Edition, Mc-Graw-Hill  Book 

Co. 
1. 

Cooper, C. D. and Alley, F. C., 2002, "Air Pollution Control: A Design Approach", 3rd 

Edition, Waveland Press Inc. 
2. 

Flagan, R. C., and Seinfeld, J. H., 2013, ñFundamentals of Air Pollution Engineeringò, Dover 

Publications. 
3. 
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ĂþĊù¿ 

ìĊþî£ĀtÁ āv½ ÿ 

(Geotechnic and 

Transportation)  
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 ëw· ìĊýwîù-  Soil Mechanics 2 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w    ëw· ìĊýwîù, Soil Mechanics 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  ¡wĊöí 5 ëw· ìĊýwîù Ĉýw{ù ć½ÿj¹wĉ ÿ ìĊÅĒí ëw· ìĊýwîù ¾z ć½ÿ¾ù 

-  (  Ăùºêù ëw· ìĊýwîù ¾z ĈĉÛw{Év ¾Ċá ćwă  5 ĂĊõÿv Ĉýw{ù Iwă¹¾z½wí IĂ°¸ĉ½w£  ć¼æþù xj ½wÊå ÿ Èîù ÷ĀĄæù I

 ½¹ ¾§Āù Èþ£ ôÍv IĈæþù ëw·w{Év ¾Ċá ćwă Û 

. ( yĊÉ ć½vºĉw~wă  5yĊÉ ć½vºĉw~ ½¹ ĈÉ¾z ¢ùÿwêù ¹¾z½wí ¿v ć½ÿj¹wĉ Çÿ½ Iwă  ć½vºĉw~ ÀĊõwýj äö¤¸ù ćwă

yĊÉ wă 

/( ĈöĊúî£ ĈÉ¾z ¢ùÿwêù  5Èĉwù¿jĂÅ ¹½vºýw¤Åv ćwă ûj ªĉw¤ý ¾ĊÆæ£ ÿ ć½wÊå ć½Ā´ù  ½¹ Èþ£ ćwă¾ĊÆù Iwă

 Ăĉÿv¿ øĊăwæù Iäö¤¸ù ćwăwÒå  ć ĂÅ ¢Æ£ IĈýv¾´z ¢õw³ ÿ ĂþĊÊĊz ëwîÖÍv  ¾ĉwÅ ÿ ĈÊÊí ć½Ā´ù

Èĉwù¿jĈ³v¾Õ ¢Ą« ëw· ćwă¾¤ùv½w~ üĊú¸£ IĈÉ¾z ¢ùÿwêù ćwă 

0 ( ëw· Ĉ{ýw« ½wÊå  5 Çÿ½ IĈ{ýw« ćwă½wÊå üĊú¸£ ½¹ ëw· ĈÉ¾z ¢ùÿwêù ¹¾z½wí ¿v ć½ÿj¹wĉ  äö¤¸ù ćwă

 Ă{É ÿ ĈîĊ£w¤Åv ¡đw³ ½¹ ëw· Ĉ{ýw« ½wÊå üĊú¸£ IĈîĊ£w¤Åv ā¿wÅ ìĊþî£ĀtÁ Ĉ³v¾Õ  ûw{Ąòý ćwă 

1 ( Ă¤å¾ÊĊ~ øĊî´£  5  I¹½vºýw¤Åv øĊî´£ Èĉwù¿j ¾z ć½ÿ¾ù  Ăĉ¾Úý ĂÅ øĊî´£ āw¯ IćºÞz Çÿ½ ÿ ĈÊîă¿ ćwă ćwă

ĂÅ øĊî´£ Iëw· øĊî´£ Üĉ¾Æ£ ĂÅ Èĉwù¿j ½¹ ćºÞz Ĉýv¾´z ¢õw³ ëw· ìĊýwîù Ĉýw{ù ÿ ć½Ā´ù 

2( ëw· ìĊýwîù ½¹ y¸¤þù ¦³w{ùćwă w¤Åv ÿ ûv¾ĉv Ã½wå û 

 

Course Syllabus: (32 Hours) 

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

Introduction to the mechanics of unsaturated soils: history, applications, basic principles, 

concept of suction and negative pore pressure, principle of effective stress in unsaturated soils 
2 - 

Stability of slopes: Review of application of shear strength of soils in the stability of soil 

slopes, different methods of analysis of stability of slopes 
3 - 
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Complementary shear strength theory of soils: standard triaxial compression tests and 

interpretation of their results, stress paths in different spaces, the concepts of peak and critical 

state friction angles, triaxial extension tests and other shear strength tests, estimation of soil 

parameters for design 

4 - 

Lateral soil pressure: review of the application of soil shear strength in estimation of lateral 

pressures, different methods of estimation of soil lateral pressures in static and pseudo static 

cases, geotechnical design of earth-retaining structures 
5 - 

Advances in consolidation: review of standard consolidation test, theory of three-dimensional 

consolidation, drainage wells and methods of expediting soil consolidation, isotropic 

consolidation in triaxial test and the basis of critical state soil mechanics 
6 - 

Selected topics on the mechanics of Iran and Farse province soil 7 - 

 

References: 

Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2023, ñAn Introduction to Geotechnical 

Engineeringò, 3rd Edition, Pearson 
1. 

Mitchell, R. J., 1983, ñEarth Structures Engineeringò, Springer 2. 

Lambe, T. W. and Whitman, R. V., 1969, ñSoil Mechanicsò, John Wiley and Sons, Inc. 3. 

Fredlund, D. G. and Rahardjo, H., 1993, ñMechanics of Unsaturated Soilsò, John Wiley and 

Sons, Inc. 
4. 

Craig, R. F., 2006, ñCraigôs Soil Mechanicsò, 7th Edition, Spon Press 5. 

Nova, R., 2012, ñSoil Mechanicsò, John Wiley and Sons. 6. 
Ishibashi, I. and Hazarika, H., 2010, ñSoil Mechanics Fundamentalsò, CRC Press, Taylor 

and Francis Group 
7. 

Verruijt, A., 2018, ñAn Introduction to Soil Mechanicsò, Springer 8. 

Budhu, M., 2011, ñSoil Mechanics and Foundationò, 3rd Edition, John Wiley and Sons, Inc. 9. 

Powrie, W., 2014, ñSoil Mechanics: Concepts and Applicationsò, 3rd Edition, CRC Press, 

Taylor and Francis Group. 
10. 
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 Ĉ~ ĈÅºþĄù-  Foundation Engineering 2 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

āÿ¾ñ  Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w  Ĉ~ ĈÅºþĄù,   Foundation Engineering 1 Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   Ĉ~ ć¾z½wz ûvĀ£ ¾z ć½ÿ¾ù Ĉ´ÖÅ ćwă 

-  (  Ĉ~ ćºþz Ă¤Å¹ ¾z ć½ÿ¾ù èĊúÝ ÿ Ĉ´ÖÅ ćwă 

. ( ā¿wÅ Ĉ³v¾Õ Ĉ~ ĈĉĈÞz¾ù ćwă 

/( ā¿wÅ Ĉ³v¾Õ Ĉ~ Ĉĉ ĈöĊÖ¤Æù Ĉî£ ćwă 

0 ( ā¿wÅ Ĉ³v¾Õ Ĉ~ Ĉĉyí¾ù ćwă 

1 ( ā¿wÅ Ĉ³v¾Õ Ĉ~ Ĉĉ ā¾Õ ćwăćv 

2(  Ĉ³v¾Õā¿wÅ Ĉ~ Ĉĉć½vĀý ćwă 

3( ëw· ¾¤Æz Èþívÿ yĉ¾Ñ äĉ¾Þ£ 

4 (  Ĉ~ Ĉ³v¾Õ ½¹ ¾¤Æz Èþívÿ yĉ¾Ñ ¹¾z½wí #ć½vĀý$ ć¾Åw£¾Å ćwă 

,+(   ½vÀåv ÷¾ý wz ĈĉwþÉjSAFE  Ĉ~ ÛvĀýv Ĉ³v¾Õ ćv¾z wă 

,,( ā¿wÅ Ĉ³v¾Õ Ĉ~ ćv ½vÀåv ÷¾ý ìúí Ăz ć¾Åw£¾Å ćwăSAFE 

,-(  Ăê{Õûw{Ąòý ćwă½vĀĉ¹ ÛvĀýv ćºþz 

,.( ā¿wÅ Ĉ³v¾Õ ā¾Õ ûw{Ąòý ćwă½vĀĉ¹ Ĉĉćv 

 

Course Syllabus: (48 Hours) 

Review of bearing capacity of shallow foundations 1 - 

Review of different types of shallow and deep foundations 2 - 

Structural design of single square footing 3 - 
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Structural design of single rectangular footings 4 - 

Structural design of combined footings 5 - 

Structural design of cantilever footings 6 - 

Structural design of strip footings supporting several columns 7 - 

Definition of soil modulus of subgrade reaction 8 - 

Application of modulus of subgrade reaction in design of strip footings supporting several 

columns 
9 - 

Introduction to SAFE computer code for design of different types of footings 10- 

Design of continous footings using SAFE 11- 

Different types of retaining walls 12- 

Structural design of cantilever retaining walls 13- 

 

References: 

Bowles, J. E., 1996, ñFoundation Analysis and Designò, 5th Ed., McGraw-Hill  Book Co. 1. 
Coduto, D. P., 2013, ñFoundation Design ï Principles and Practicesò, 2nd Edition., Pearson 

Education 
2. 

  IĈùĒÅv ôÒæõvĀzv,.40  Iñv¾«v ÿ Ĉ³v¾Õ IĈ~ ĈÅºþĄùò  Ië ā½wúÉ Ăĉ¾Êý(/.2  I  ûwú¤·wÅ ¡wêĊê´£ Àí¾ù I÷ÿ¹ Èĉv¾ĉÿ

  üîÆù ÿ 

Eslami, A., 2016, "Foundation Engineering, Design and Construction", Publication No. K-

437, 2nd Edition, Road, Housing & Urban Development Research Center  (In Persian) 

3. 

 Iø¤æă ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/++ IϦĈ~ ĈÅºþĄù ÿ ìĊþî£ĀtÁϦI ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ    ĈSöù ¡v½¾êù

 ó¾¤þí ÿûwú¤·wÅ 

Iranian National Building Code (INBC),  Vol. 7, 2021, "Geotechnique and Foundation 

Engineering", 4th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

4. 

Canadian Foundation Engineering Manual (CFEM), 2006, 4th Edition, Canadian 

Geotechnical Society 
5. 

Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2011, ñAn Introduction to Geotechnical 

Engineeringò, 2nd Edition, Pearson 
6. 

Craig, R. F., 2006, ñSoil Mechanicsò, 7th Edition, Chapman and Hall/Spon Press 7. 

Budhu, M., 2011, ñSoil Mechanics and Foundationsò, 3rd Edition, John Wiley and Sons, 

Inc. 
8. 

Fellenius, B. H., 2019, ñBasics of Foundation Designò, PileBuck Int. Inc. 9. 

Baģant, Z., 2014, ñMethods of Foundation Engineeringò, Elsevier 10. 

ACI 318-19, 2019, ñBuilding Code Requirements for Structural Concrete and 

Commentaryò, American Concrete Institute 

 

11. 
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 ìĊþî£ĀtÁ ĈÅºþĄù óĀÍv 
Principles of Geotechnical 

Engineering 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊw¿   Ĉ~ ĈÅºþĄù, Foundation Engineering 1 Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   ÈăÿÂ~ ÷w¬ýv ôĉđ¹ ÿ ãvºăv Ĉö´ù ćwă 

-  (  ðþÅ ÿ ëw· ćºþz Ă¤Å¹ ÿ äĊÍĀ£ 

. (  Çÿ½ ćwăĈþĊù¿¾ĉ¿ ¡wåwÊ¤ív 

/(  ĂýĀúý ĈÅ½¾z ÿ ć¾Ċñ ĂýĀúý ÛvĀýv ā¹½Ā¸¤Å¹ ćwă 

0 (  Çÿ½ ā¹½Ā¸ý ¢Å¹ ĂýĀúý û¹½ÿj ¢Å¹ Ăz ćwă 

1 (  ûĀù¿j ĈÅ½¾zĈăwòÊĉwù¿j ćwă 

2(  ûĀù¿j ÛvĀýv ĈÅ½¾z w«½¹ ćwă 

3(  ÈăÿÂ~ ÷w¬ýv ćv¾z ĂĊõÿv ¡vÀĊĄ¬£ Ĉå¾Þù Ĉö´ù ćwă 

4 (  ĂýĀñ Ăz āÁÿ¾~ ìĉ Ătv½v  Ăí ćv ûĀù¿j Ăúă  ÿ ºÉwz āºÉ ā¹v¹ ±¾É ûj ćv¾z ÷¿đ Ĉö´ù ÿ ĈăwòÊĉwù¿j ćwă

 ā¹v¹ ć¾Ċñ½wí Ăz ĈòýĀò¯ ¹ĀÉ ĈÅ½¾z wă 

  

Course Syllabus: (32 Hours) 

Purpose of site investigations 1 - 

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

Methods of subsurface investigations 3 - 

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

Laboratory tests and investigations 6 - 

Field tests and investigations 7 - 

Equipments for site investigations 8- 

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

described and how the data is used is explained. 
9- 

 

References: 

Das, B. M., 2006, ñPrinciples of Geotechnical Engineeringò, 5th Edition, Thomson 1. 
Holtz, R. D., Kovacs, W. D. and Sheahan, T. C., 2011, ñAn Introduction to Geotechnical 

Engineeringò, 2nd Edition, Pearson 
2. 

Craig, R. F., 1987, ñSoil Mechanicsò, 4th Edition, Chapman and Hall 3. 

Craig, R. F., 2006, ñCraigôs Soil Mechanicsò, 7th Edition, Spon Press. 4. 

Nova, R., 2012, ñSoil Mechanicsò, John Wiley and Sons 5. 
Briaud, J. L., 2013, ñGeotechnical Engineering: Unsaturated and Saturated Soilsò. John 

Wiley & Son, Inc. 
6. 

Budhu, M., 2011, ñSoil Mechanics and Foundationsò, 3rd Edition, John Wiley & Sons, Inc. 7. 
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 Ĉ£wùºêù ðþÅ ìĊýwîù Elementary Rock Mechanics 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

āÿ¾ñ  Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 

  ÿ  Ĉýwú¤·wÅ  ²õwÎù

¿jāwòÊĉwù  ëw· ìĊýwîù I

, 

Construction Materials & Laboratory 

Soil Mechanics 1 
Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   Ăùºêù āÁÿ¾~ ć½vºĉw~ ½¹ ðþÅ ½w¤å½ Èêý ¾z ćvĈýv¾úÝ ćwă 

-  (  ĈñÂĉÿ wz ĈĉwþÉj ā¿½¹ IðþÅ ā¹Ā£ I¾îz ðþÅ ĈîĊýwîù ćwă ))) ÿ wă 

. (  ûĀù¿jðþÅ ¾z ĈăwòÊĉwù¿j ćwăwă 

/( Èĉwù¿j ā¹Ā£ ¾z Ĉĉv¾´Í ćwă ðþÅ ć 

0 ( ĂýwùwÅ Ăê{Õ ćwă ā¹Ā£ ćºþzðþÅ ć 

1 (  Ăùºêù yĊÉ ć½vºĉw~ ¾z ćv ĈòþÅ ćwă 

2(  Ăùºêù Ĉ~ ½w¤å½ ¾z ćv ðþÅ ¾z āºÉ wþz ćwă 

3(  Ăùºêù ðþÅ ½¹ ć½wæ³ ćwă Çÿ½ ¾z ćv 

4 (  Ô{£¾ù ćwă½vÀåv ÷¾ý wz ĈĉwþÉj 

 

Course Syllabus: (48 Hours) 

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

Intact rock and rock mass properties 2 - 

Laboratory tests on rocks 3 - 

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

Introduction to rock slope stability 6 - 

Introduction to foundations on rock 7 - 

Introduction to rock excavation methods 8 - 

Introduction to computer codes 9 - 

 

References: 

Goodman, R. E., 1989, ñIntroduction to Rock Mechanicsò, 2nd Edition, John Wiley & Sons, 

Inc.  
1. 

Wyllie, D.C., 1999, ñFoundations on Rockò, Taylor & Francis  2. 

 I)û Iä£wă,.42 IϦðþÅ ¾z Ĉ~ Ĉ³v¾Õ ÿ ðþÅ ìĊýwîùϦĂþĉj ¾Êý I 

Hatef, N., 2018, "Rock Mechanics and Design of Foundation on Rock ", Aaineh Publishing 

(In Persian) 

3. 

Aydan, O, 2019, ñRock Mechanics and Rock Engineeringò, CRC Press. 4. 

Fjær, E., Holt, R. M., Horsrud, P., and Raaen, A. M., 2008, ñPetroleum Related Rockò, 

Elsevier.Mechanics 5. 
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 ôýĀ£ ĈÅºþĄù óĀÍv Principles of Tunnel Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   Ĉ£wùºêù ðþÅ ìĊýwîù Elementary Rock Mechanics Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  
 ôýĀ£ ÛvĀýv Ić¿wÅ ôýĀ£ Ă°¸ĉ½w£ $ ćÀĉ½ Ăùwý¾z ¡wÚ³Ēù ÿ ôýĀ£ ĈÅºþĄù Ă°¸ĉ½w£  ÿ Ĉ³v¾Õ ¡ĒîÊù Iwă

 #Ĉ³v¾Õ ô³v¾ù 

-  ( 
  ĈÅwþÉ üĊù¿ ¡wÝĒÕv ć½ÿj¹¾ñ ÿ ðþÅ ā¹Ā£ ½w¤·wÅ ĈñÂĉÿ Ić½w¤·wÅ Ï½vĀÝ ĈöÍv ÛvĀýv $ #ć½ÿj¹wĉ$  ćwă

Ĉò¤ÅĀĊ~wý øĄù Çÿ½ Iwă#ĈÅwþÉ üĊù¿ ¡wÝĒÕv ôĊö´£ IĈÅwþÉ üĊù¿ ¡wÝĒÕv ć½ÿj¹¾ñ ćwă 

. ( 
 Ăê{Õ ā¹Ā£ ćºþz Ăê{Õ wz Ô{£¾ù øĊăwæù$ #ć½ÿj¹wĉ$ ĈòþÅ ćwă ðþÅ ćºþz ûj ¡½ÿ¾Ñ ÿ wă  ćºþz Ă¤Å¹ Iwă

 Āõ ÿ ĈþĊ¤Åv IĈév¿¾£ Çÿ½ Ăz ðþÅ ćºþz Ă¤Å¹ I¾åRSR IRMR   ø¤ÆĊÅ ÿQ ø¤ÆĊÅ Ĉzwĉ¿½v I ćwă

 Ăê{ÕĈòþÅ ā¹Ā£ ćºþz # 

/( 
 Èþ£ ôĊö´£ ôýĀ£ ÿ ć½wæ³ ûĀùv¾Ċ~ wă Èþ£ Üĉ¿Ā£ $ wă ā¾æ³ ûĀùv¾Ċ~ wă Èþ£ Üĉ¿Ā£ I¹¾æþù ćwă  ½¹ wă

 ôýĀ£ ā¾ĉv¹ ćwă øĊý ôîÊù I#ć½wæ³ ¿v Ä~$ ôýĀ£ »Āæý ¢¸£ ā¿Ā³ Ićv  Üĉ¿Ā£ ½¹ ôýĀ£ µ½Èþ£ ā½vº« ½¹ wă  ć

 #ûj ć¾Ċñ ā¿vºýv ÿ ðþÅ ½wÊå IôýĀ£ 

0 ( 
 ø¤ÆĊÅ Ĉ³v¾Õ ôýĀ£ ¢ĉĀê£ ÿ ûw{Ąòý ćwă ôýĀ£ ¢ĉĀê£ ÿ ćºþz ôtw³ óĀÍv $ wă  ć½vºĉw~ ćv¾z ¹¾¬ù ôtw³ Iwă

 āĀí ëĀöz ÿ wă ø¤ÆĊÅ ć¾Ċñ ½wí Ăz IðþÅ ÿ ôtw³ Èþí½ºýv ôĊö´£ IÇÀâõ IÓĀêÅ Ï¾Þù ½¹ ćwă ćwă

 Ăê{Õ ðþÅ ćºþz¹ wă Çÿ½ I¿wĊý ¹½Āù ôtw³ ¹½ÿj¾z ½ ÈĊ~ ĈöĊö´£ ÿ ć¾Úý ćwă ôýĀ£ ¿wĊý ¹½Āù ôtw³ ĈþĊz #Iwă 

1 (  Ĉ³v¾Õwă¿ÿ¹ ðþÅ #½wĄù ôĊù$ ÿ   ¢ĉ¾î£wÉ 

2(  Ô{£¾ù ćwă½vÀåv ÷¾ý wz ĈĉwþÉj  ðþÅ ìĊýwîù wz 

  

Course Syllabus: (32 Hours) 

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

tunnels, design problems, design process)  
1 - 
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Rock mass structure and collecting geological information (review) (main types of structural 

complications, important features of discontinuities, methods of collecting and analysis of 

geological information) 
2 - 

Classification of rock masses (review) (concepts related to the classification of rocks and 

their necessity, classification of rock by Terzaghi, Stini and Lofer method, classification of 

RSR, RMR and Q system, evaluation of rock mass classification systems) 
3 - 

Analysis of stresses around excavations and tunnels (distribution of stresses around single 

holes, stress distribution in circular tunnels, influenced area around tunnel (after excavation), 

problem of tunnel profile in the distribution of stresses in the tunnel wall, rock pressure and 

its measurement) 

4 - 

Design of retaining systems and strengthening tunnels (principles of tunnel supporting and 

strengthening, descrete barrier for the stability of mountains and blocks suseptible to 

downfall and sliding, analysis of retainer and rock interaction, application of rock 

classification systems in estimating the required retainer, theoretical and analytical methods 

of predicting needed tunnel support) 

5 - 

Rock bolts and shotcrete design 6 - 

Rock mechanics computer codes 7 - 

 

References: 

Goodman, E (1989): Introduction to Rock Mechanics. 1. 
Whittaker, B. N. and Frith, R. C. (1990): Tunneling: Design, Stability and Construction, 

London: Institution of Mining and Metallurgy. 
2. 

Hoek, E and Brown, E.T. (1980): Underground Excavations in Rock, The Institution of 

Mining and Metallurgy, London 
3. 

Bieniawski, Z. T. (1984): Rock Mechanics Design in Mining and Tunneling, Balkema. 4. 
 I)± )÷ IĈöíĀ£ ÿ )Ã )v IĈýĀĉ½v¹ ćºzwÝ I)û Iä£wă,.4. IϦôýĀ£ ĈÅºþĄùϦÊý  Iĉj ¾Ăþ 

Hatef, N., Abedi Dariuni, A. S. and Tavakoli, M. H., 2014, "Tunnel Engineering", Aaineh 

Publishing (In Persian) 

5. 

Aydan, O., 2019, ñRock Mechanics and Rock Engineeringò, CRC Press 6. 

Wahlstrom, E., 1973, ñTunneling in Rockò, Elsevier 7. 

Celada, B and Bieniawski, Z. T., 2021, ñGround Characterization and Structural Analyses 

for Tunnel Designò, Taylor & Francis 8. 
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Ĉíw· ćwă ºÅ ĈÅºþĄù óĀÍv 
Principles of Embankment Dams 

Engineering 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 
 Ĉ~ ĈÅºþĄù,  I

 ìĊõÿ½ºĊă 
Foundation Engineering 1, 

Hydraulics 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, ( 
  Ĉĉwúýw« ÿ Ĉö´ù ¡wÞõwÖù ĈÅ½¾z ôùwÉ üĊù¿ IćÁĀõÿ½ºĊă IĈåv¾ñĀ~Ā£ ćwă  IìĊþî£ĀtÁ IĈÅºþĄù ĈÅwþÉ

 ¢Æĉ¿ IìĊõÿ½ºĊăĈÅºþĄù ¹wÎ¤év ÿ ã¾Îù ĈÖĊ´ù 

-  (  ºÅ xw¸¤ýv ćwă½wĊÞù ÿ wăºÅ ÛvĀýv Ĉöí Ĉå¾Þù 

. (  ĂÑ¾é Üzwþù¢É½¹ IĂýv¹Àĉ½ ć ¾¤öĊå ÿ Ăýv¹ 

/( ć½v¼ñ½wzwăºÅ äö¤¸ù ćwă 

0 (  ôĊö´£ ć½vºĉw~ ćwăxj I¢·wÅ ûwĉw~ ¢õw³ ½¹$ Ăýºz ā¾Ąz Ić¿vºýv #))) ÿ ć½v¹¾z 

1 ( wăºÅ ½¹ èĊé¹ ¿v¾zv Ĉå¾Þù 

2( 
 ā¾Ąz Ić½vºĄòý IĈĉv¾«v ¡wîý¾z½v¹) ÿ ć )  ) wăºÅ 

 Ĉù ĂĊÍĀ£$ Ăí ¹ĀÉ ĈÕ ½¹ ìĉ ¿v ºĉ¹¿wz Ã½¹ üĉv ºÅ  ā¾Ąz wĉ ¢·wÅ ¢Å¹ ½¹¾z½v¹ ć ¹¹¾ñ ćÀĉ½ Ăùwý¾z# ) 

 

Course Syllabus: (48 Hours) 

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

geology, geotechnical investigation, hydraulics, economy and environmental study 
1 - 

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

Borrow areas and zoning of dams 3 - 

Loading conditions for dam analysis 4 - 

Stability analysis of dam body under different loading conditions (end of construction, steady 

state, rapid drawdown, etc.) 
5 - 
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Instrumentation of dams 6 - 

Tips on construction, maintenance, operation . . . of dams 

(It is recommended that a site visit to a dam under construction or in operation be planned 

during this course). 
7 - 

 

References: 

Kutzner, C., 2018, ñEarth and Rockfill Dams: Principles for Design and Constructionò, 

Routledge 
1. 

Sherard, J. L., Woodward, R. J. and Gizienski, S. F., 1963, ñEarth and Earth Rock Dams: 

Engineering Problems of Design and Constructionò, John Wiley & Sons 
2. 

U. S. Government Printing Office, 1987, ñDesign of Small Damsò, New York University 

Press 
3. 

Fell, R., MacGregor, P., Stapledon, D. Bell, G. and Foster, M., 2018, ñGeotechnical 

Engineering of Damsò, 2nd Edition, CRC Press 
4. 
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 ¾z ćv Ăùºêù  ¢Æĉ¿ ìĊþî£ĀtÁ

 ĈÖĊ´ù 

Introduction to Geoenvironmental 

Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊw¿      
  ëw· ìĊýwîù,  I  

 ¢Æĉ¿ ÔĊ´ù ĈÅºþĄù 
Soil Mechanics 1, Environmental 

Engineering 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ăùºêù ĈÖĊ´ù ¢Æĉ¿ ìĊþî£ĀtÁ ¾z ćv 

-  (  Çÿ½ wz ĈĉwþÉj ºýwúÆ~ üå¹ ćwă(Land Fill) 

.  (  Ĉñ¹Āõj wz ĈĉwþÉj Çÿ½ ÿ ëw· ćwă ëw~ ćwăć¿wÅ 

/ (  Çÿ½ wz ĈĉwþÉjĈýwú¤·wÅ ćwăºýwúÆ~ ¢åwĉ¿wz ćwă 

0 (  Ĉñ¹Āõj wz ĈĉwþÉj½w¬æýv ÿ ¡wÉwÞ£½v Ĉ~ ½¹ ćwă 

1 (  āÁÿ¾~ ¿v ºĉ¹¿wz Ô{£¾ù ćwă 

 

Course Syllabus: (32 Hours) 

Introduction to geoenvironmental engineering 1 - 

Introduction to landfill engineering 2 - 

Introduction to soil contamination and remediation techniques 3 - 

Introduction to recycling of construction materials 4 - 

Introduction to pollution due to explosions and vibrations 5 - 

Site visit 6 - 
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References: 

Reddy, L. and Inyang, H. I., 2000, ñGeoenvironmental Engineering: Principles and 

Applicationsò, CRC Press 
1. 

Rowe, R. K., Editor, 2012, ñGeotechnical and Geoenvironmental Engineering Handbookò, 

Springer Science and Business Media, L L C 
2. 

Mohamed, A. M. O. and Paleologos, E. K., 2018, ñFundamentals of Geoenvironmental 

Engineering: Understanding Soil, Water, and Pollutant Interaction and Transportò, 

Butterworth-Heinemann 
3. 
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 ûw{Ąòý ćwă ā¿wÅ Retaining Structures 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ ̹ 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w       Ĉ~ ĈÅºþĄù, Foundation Engineering 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ăùºêùā¿wÅ ÿ ć½v¹¾z¹Āñ ¾z ćv  ûw{Ąòý ćwă 

-  (  Çÿ½ûj ½¹ āºÉ Ă¤å¾ñ½wí Ăz ¡đj üĊÉwù ÿ ć½v¹¾z¹Āñ ćwă 

. (  Çÿ½wă¹Āñ ć½vºĉw~ ôĊö´£ ćwă 

/(  Çÿ½ ¹Āñ ćºþz ½wĄù ûĀñwýĀñ ćwă 

0 (  ā½vĀĉ¹ûwúõv wz āºÉ ćºþz½wĄù ćwă ôĉwù ÿ Ĉêåv ćwă 

1 (  ā½vĀĉ¹ wz āºÉ ćºþz½wĄù ćwăûwúõv ĈÊÊí ćwă 

2(  ā½vĀĉ¹ ćºþz½wĄùĈzĀí ¾ Å wz wă 

3(  Ăùwý üĊĉj wz ĈĉwþÉj #))) ÿ ûwú¤·wÅ ÿ üîÆù ¡wêĊê´£ Àí¾ù Iûwú¤·wÅ Ĉöù ¡v½¾êù$ ć½v¹¾z¹Āñ ćwă 

4 ( ûwú¤·wÅ ć½v¹¾z¹Āñ ¿v ºĉ¹¿wz ûj ć¿wÅ½vºĉw~ ÿ wă Çÿ½ wz wă āºÉ ¹wĉ ćwă 

 

Course Syllabus: (32 Hours) 

Introduction to excavation and retaining structures 1 - 

Excavation methods and machineries 2 - 

Methods of stability analysis for excavations 3 - 

Retaining and anchoring techniques for excavations 4 - 

Anchoring walls using horizontal and inclined members 5 - 

Retaining walls reinforced/anchored with tensile elements 6 - 
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Sheet piling 7 - 

Review of Iranian Geotechnical Code- Excavation chapter 8- 

Site visits 9- 

 

References: 

Bowles, J. E., 1996, ñFoundation Analysis and Designò, 5th Edition, McGraw-Hill  1. 
Coduto, D. P., 2001, ñFoundation Design ï Principles and Practicesò, 2nd Edition, Prentice 

Hall 
2. 

IĈùĒÅv I)v  ,.40  IϦv¾«v ÿ Ĉ³v¾Õ IĈ~ ĈÅºþĄùϦĂĉ¾Êý Iā½wúÉ ćë ć(/.2÷ÿ¹ Èĉv¾ĉÿ )  I    ÿ ûwú¤·wÅ ¡wêĊê´£ Àí¾ù

üîÆù 

Eslami, A., 2016, "Foundation Engineering, Design and Construction", Publication No. K-

437, 2nd Edition, Road, Housing & Urban Development Research Center  (In Persian) 

3. 

  Iø¤æă ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/++  IϦ Ĉ~ ĈÅºþĄù ÿ ìĊþî£ĀtÁϦI  ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ    ĈSöù ¡v½¾êù  ÿ

 ó¾¤þí ûwú¤·wÅ 

Iranian National Building Code (INBC),  Vol. 7, 2021, "Geotechnique and Foundation 

Engineering", 4th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

4. 

CFEM, 2006, ñCanadian Foundation Engineering Manualò, 4th Edition, Canadian 

Geotechnical Society 
5. 

Budhu, M., 2011, ñSoil Mechanics and Foundationsò, 3rd Edition, John Wiley and Sons, Inc. 6. 
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  ć¿wÆĄz ćwă Çÿ½ ÿ wă ìĊ¤¤þÅĀtÁ

ëw· 

Geosynthetics and Soil Improvement 

Techniques 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w       Ĉ~ ĈÅºþĄù, Foundation Engineering 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (   ĂÍĒ· Ă°¸ĉ½w£ ¿v Ĉĉ¹¾z½wí ÿ ëw· ²ĊöÆ£ ććwă  Çÿ½ ÿ ûjć¿wÆĄz ćwă 

-  (  Çÿ½ Çÿ½ IĈ³v¾Õ ćwă ÿ ¢Úåw´ù IÈĉwÅ¾å ó¾¤þí IĈÊîă¿ ćv¾z Ĉĉv¾«v ćwă ëw· ²ĊöÆ£ I¾¤Æz ¢ĉĀê£ 

.  ( ²öÆù  ć¾z½wz ¢Ċå¾Ù û¹¾zđwz ÿ ĈþĉÀòĉw« ÿ ¾ĊúÞ£ Ić¾z½wz ûvĀ£ ÈĉvÀåv ÿ ëw· ć¿wÅëw· 

/ ( xj Ić¿wÅ½vºĉw~ ÿ ¾¤Æz øĊî´£ ā¾æ³ ÿ Ĉõw· ćwăwÒå āºþþí¾~ IÇÿv¾£ ó¾¤þí ÿ ćºþz  Ić¿wÅ¿wz ÿ øĊù¾£ Iwă

 ā¿wÅ û¹¾íºþöz ā¹¾í ¢ÆÊý ćwă 

0 (  ìĉ ¿v ºĉ¹¿wz āÁÿ¾~ ºþ¯ wĉć¿wÆĄz ć 

 

Course Syllabus: (48 Hours) 

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

Geosynthetics design and construction methods for drainage, erosion control, subgrade 

protection and strengthening, 
2 - 

Micro piles, soil improvement by bearing capacity increase 3 - 

Soil consolidation and stabilization, seepage control and isolation, filling of holes and 

sinkholes, remediation and reconstitution, uplift of structures experiencing settlement 
4 - 

Site visit 5 - 

 

References: 

Moseley, M. P. and Kirsch, K., editors, 2004, ñGround Improvementò 2nd Edition, Spon 

Press, Taylor and Francis Group 
1. 
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Sarsby, R. W., editor, 2006, ñGeosynthetics in Civil Engineeringò, Woodhed Publishing 

Limited, Cambridge, England 
2. 

Koerner, R.M., 1997, ñDesigning with Geosyntheticsò, Prentice Hall, New Jersey, U.S.A. 3. 
Holtz, R.D., Christopher, B.R. and Berg, R.R., 1997, ñGeosynthetic Engineeringò, Bitech 

Publishers Ltd., Canada 
4. 

Van Santvoort, G. P. T. M., 2017, ñDesigning with Geosyntheticsò, CRC Press 5. 
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 Çÿ½ wz ĈĉwþÉj  ÷¾ý ÿ ć¹ºÝ ćwă

ìĊþî£ĀtÁ ĈÅºþĄù ½¹ wă½vÀåv 

Introduction to Numerical Methods 

& Softwares in Geotechnical 

Engineering 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w       Ĉ~ ĈÅºþĄù, Foundation Engineering 1 Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ăùºêù Çÿ½ ¾z Ĉĉ ìĊþî£ĀtÁ ĈÅºþĄù ½¹ ć¹ºÝ ćwă 

-  ( ý ÷¾ ²öÆù ëw· ćwă½vĀĉ¹ Ĉ³v¾Õ ÿ ôĊö´£ ½vÀåv(SNAILZ) 

.  (  ÷¾ý Ĉ~ Ĉ³v¾Õ ÿ ôĊö´£ ćwă½vÀåv wă(SAFE, MAT) 

/ (  ÷¾ý ÜúÉ Ĉ³v¾Õ ÿ ôĊö´£ ćwă½vÀåv wă 

0 (  ÷¾ýyĊÉ Ĉ³v¾Õ ÿ ôĊö´£ ćwă½vÀåvwă 

1 (  ÷¾ý  ºþýwù ëw· ½¹ Çÿv¾£ ôĊö´£ ćwă½vÀåvSeep/W 

 

Course Syllabus: (32 Hours) 

Principles of numerical modeling in geotechnical engineering 1 - 

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

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

Analysis and design of deep foundations software 4 - 

Analysis and design of slopes software 5 - 

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

Pots, D. M. and Zdravkoviĺ, L., 2001, ñFinite Element Analysis in Geotechnical 

Engineeringò, Thomas Telford 
1. 

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

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

MAT3D User Manual, 2019,  https://www.scribd.comwa.org  4. 

https://www.geoslope.com/learning/support-resources
https://www.csiamerica.com/
https://www.scribd.comwa.org/
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Ĉýwú¤·wÅ ÿ ć¿wÆăv½ ¡đj üĊÉwù 
Highway and Construction 

Machineries 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  

  ćÁĀõĀþî£ Ić¿wÆăv½

 Çÿ½ Iü¤z  ćv¾«v ćwă

ûwú¤·wÅĈþúĉv ÿ wă 

Highway Engineering, Concrete 

Technology, Buildings Construction 

Methods and Safety 

Prerequisite     

 ¿wĊþúă 
 Çÿ½  ćv¾«v ćwă

ûwú¤·wÅĈþúĉv ÿ wă 
Buildings Construction Methods and 

Safety 
Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  
 5Ăùºêù 

 Çÿ½ ¾z ć½ÿ¾ù ÿ ¡wĊöíĂĊþzv ÿ āv½ ćv¾«v ÿ Ĉ³v¾Õ ćwă I Ăùwý¾z āwñ½wí ¢ĉ¾ĉºù ÿ ćÀĉ½ I  ÿ øív¾£ óĀÍv

 Ăĉđ ¢Ċ{¨£ëw· ćwă I¢ĉwÅ ½¹ øív¾£ ó¾¤þí 

-  ( 

üĊÉwùĈýwú¤·wÅ ÿ ć¿wÆăv½ ¡đj5 

üĊÉwùûĀĊùwí$ ć¿wÆăv½ ¡đjIwă  ì¤öá āºþzĀí Iwă¾ ĉ¾îÅv Iwă½Ā¤ív¾£ Iwă  I½¹Āõ I½¿ÿºõĀz I¾ ĉ½ I½ºĉ¾ñ Iwă

#))) ÿ Āă ìz IĈîĊýwîù ôĊz IüĊÉwùĂĉđ ¡đj xwz$ āv½ Ĉ¤õwæÅj ćwă  Ç¾z üĊÉwù I¾ÊĊþĊå IÇw~¾Ċé I¢í

 µ¾¯ ì¤öá I¾úĉ¾£ I¢õwæÅj#))) ÿ ćÀöå IüĊÉwù¤·wÅ ¡wĊöúÝ ¡đj ÓĀö¸ù$ Ĉýwú Iü¤z üí  IôĊê§¾« I¾zđwz

))) ÿ ü¤z ¾ÆîĊù # 

.  ( 

üĊÉwù ¾ĉwÅ5¡đj 

 üĊÉwù$ ĈþĊù¿¾ĉ¿ ãwÊ¤ív ¡đj üĊÉwùāwò¤Å¹ Iwă¾ñÿj Ić½wæ³ ¡đj ĂýĀúý ćwă #))) ÿ ðþÅ ÿ ëw· ¾Ċñ 

üĊÉwùÈî¯ Iüñvÿ ó½¹ Ió½¹ Ā{ùw«$ ûºÞù ÿ ôýĀ£ ¾æ³ ¡đjāwò¤Å¹ I¾¤õĀz ëv½ Iwă¾þĉwù Iwă³ ćwă  ć½wæ

  ºþýwù ôýĀ£TBM  ))) ÿ # 

/ ( ĈöĊúî£ ¦³w{ù5   ó¾¤þíÈĉwù¿j ÿ wăz IĂ´æÍ ć½v¼ñ½wz Èĉwù¿j$ wă ëv½ ÈÊí IÜúÉ ć½v¼ñ½w))) ÿ ¢õĀz # 

 

Course Syllabus: (32 Hours) 
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Introduction: 

A review on construction techniques, Construction planning and management, Principles of 

soil compaction, Field density and compaction control 
1 - 

Road and Construction Machineries:  

Roadwork machineries: (trucks, rollers, tractors, scraper, compactors, grader, ripper, 

bulldozer, loader, backhoes, é), Road asphaltic layers machineries (bobcat, finisher, 

milling machine, trimmer, steel-tire roller, é), Construction machineries 

2 - 

Other Machineries: 

Ground exploration machineries (drilling machines, augers, sampling machines) 

Tunneling machineries (jumbo drill, drill wagon, hammers, miners, rockbolters, TBM, é) 
3 - 

Complementary Topics: 

Controls and experiments (plate load test, pile load test, rockbolt tensile strength test, é) 
4 - 

 

References: 

¾¤å¹ Ĉþå ÷wÚý  IĈtv¾«v  IϦĈýv¾úÝ ¡đj üĊÉwù Ĉå¾ÞùϦā½wúÉ Ăĉ¾Êý I //1 I Ă«¹Āz ÿ Ăùwý¾z ûwù¿wÅ 

Executive Technical and Executive System Office, 2009, "Introducing Construction 

Machinery", Publication No. 446, Plan and Budget Organization (In Persian) 

1. 

Day, D. A. and Benjamin, N. B. H., 1991, ñConstruction Equipment Guideò, John Wiley 

and Sons, Inc. 
2. 

Schaufelberger, J. and Migliaccio, G. C., 2019, ñConstruction Equipment Managementò, 

Routledge. 
3. 
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 ìĊåv¾£ ĈÅºþĄù óĀÍv Principles of Traffic Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

āÿ¾ñ  Ã½¹ vĈzw¸¤ý Selective  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w 
 ¡đwú¤³v  ÿ  ½wùj

ĈÅºþĄùI   ć¿wÆăv½ 
Engineering Statistics and  

Probability, Highway Engineering 
Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   ĂùºêùìĊåv¾£ ĈÅºþĄù āwòĉw« ÿ ôêý ÿ ôú³ ĈÅºþĄù ¾z ćv 

-  (  ĂÞõwÖù  ÿ Èĉw¬þñ I¹¹¾£ IìĊåv¾£ ø¬³ IĈõwò¯ I¢Ý¾Å ºþýwù ĈîĊåv¾£ ćwă¾¤ùv½w~ IìĊåv¾£ ûwĉ¾« ć

 Çÿ½ ā¿vºýv ćwă ûj ć¾Ċñwă 

. ( ø¤ÆĊÅ ßv¾¯ Ić¾ĄÉ èÕwþù ½¹ ìĊåv¾£ ó¾¤þí ćwă ûj ÛvĀýv IĈĉwúþăv½ ćwă Çÿ½ ÿ wă Ĉ³v¾Õ ćwă 

/( ðþĊí½w~ Çÿ½ ÿ ¡wÞõwÖù 5wă Ĉ³v¾Õ ćwă 

0 (  āv½ ¢Ċå¾Ù ûj ¾z ¾§Āù ôùvĀÝ ÿ ć¾ĄÉ ćwăwă 

1 ( ø¤ÆĊÅć¾ĄÉ ôêý ÿ ôú³ ćwă 

2( ¢Æĉ¿ ÔĊ´ù ¾z ûj ¾Ċ§w£ ÿ ìĊåv¾£ 

3(  ½¹ Ĉþúĉv ûj ¾z ¾§Āù ôùvĀÝ ÿ ìĊåv¾£ 

 

Course Syllabus: (32 Hours) 

Introduction to transportation engineering and traffic engineering 1 - 

Study of the traffic flow, concepts and parameters such as speed, traffic density, traffic 

volume, traffic flow, capacity and their measurement methods 
2 - 

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

Parking, study and design 4 - 

Urban roads capacity and their influencing factors 5 - 
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Urban transportation systems 6 - 

Traffic and environmental effects 7 - 

Safety in traffic and its influencing factors  8 - 

 

References: 

Rogers, M., 2003, ñHighway Engineeringò, Blackwell Science Publications 1. 
Roess, R. P. Prassas, E. S. and McShane, W. R., 2019, ñTraffic Engineeringò, 5th Edition, 

Pearson 
2. 

Mannering, F. L. and Washborn, S. S., 2020, ñPrinciples of Highway Engineering and 

Traffic Analysisò, 7th Edition, John Wiely and Sons, Inc. 
3. 

Currin, T. R., 2012, ñIntroduction to Traffic Engineering: A Manual for Data Collection 

and Analysisò, 2nd Edition, Cengage Learning 
4. 

 IĈăwÉ   I)© ,.20 I ϦìĊåv¾£ ĈÅºþĄùϦ ĈăwòÊýv¹ ¾Êý Àí¾ù I÷ĀÅ |w¯ I 

Shahi, J., 1996, "Traffic Engineering", 3rd Edition, Academic Publishing Center (In Persian) 
5. 

IĈýwz¾Ý I)÷ ,.33 IϦìĊåv¾£ ĈÅºþĄù óĀÍvϦûĒĊñ āwòÊýv¹ ¡v½wÊ¤ýv I 

Arabani, M., 2009, "Principles of Traffic Engineering", Gilan University Press (In Persian) 
6. 
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 ć¾zv¾£ ĈÅºþĄù Transportation Engineering 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  
đwú¤³v  ÿ  ½wùj¡ 

ć¿wÆăv½ IĈÅºþĄù 
Engineering Statistics and 

Probability, Highway Engineering 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   ûwĄ« ÿ ûv¾ĉv ½¹ Ă°¸ĉ½w£ IĂÞÅĀ£ ½¹ ûj Èêý Iôêý ÿ ôú³ 5øĊăwæù ÿ äĉ½wÞ£ 

-  (  ø¤ÆĊÅ wz ĈĉwþÉj  Ĉĉwĉ½¹ ôêý ÿ ôú³ ÿ ĈĉvĀă ôêý ÿ ôú³ IĈþĊù¿ ôêý ÿ ôú³ 5ôêý ÿ ôú³ ćwă 

.  (  Ăùwý¾z Ăùwý¾z ºþĉj¾å 5ôêý ÿ ôú³ ćÀĉ½ ĂêÖþù ÿ Ĉöù ôêý ÿ ôú³ ÿ ć¾ĄÉ ôêý ÿ ôú³ IćÀĉ½ ćv 

/ ( óºù Ăùwý¾z ćwă ÿ ¾ĊÆù xw¸¤ýv I¾æÅ ìĊîæ£ I¾æÅ Üĉ¿Ā£ I¾æÅ ºĊõĀ£$ ôêý ÿ ôú³ ćÀĉ½  #))) 

0 (  ø¤ÆĊÅ ¢ĉ¾ĉºù ôêý ÿ ôú³ ćwă 

 

Course Syllabus: (32 Hours) 

Introduction: transportation and its influence on urban developments, history in Iran and 

in the world 
1 - 

Transportation systems: ground transportation, air transportation and marine 

transportation 
2 - 

Transportation planning: planning process, urban domestic and regional transportations 3 - 

Transportation planning models (trip production, trip distribution, trip separation, route 

selection, . . .) 
4 - 

Transportation systems management 5 - 

 

References: 

Wright, P. H. and Ashford, N. J., 1998, ñTransportation Engineering: Planning and 

Designò, 4th Edition, John Wiley and Sons, Inc.  
1. 

Papacostas, C. S. and Prevedouros, P. D., 2000, ñTransportation Engineering and 

Planningò, 3rd Edition, Prentice Hall 
2. 
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Fricker, J. D. and Whitford, R. K., 2018, ñFundamentals of Transportation Engineering: 

A Multimodal Systems Approachò, 2nd Edition, 6th Printing, Pearson Prentice Hall, 
3. 
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 üăj āv½ Railway Engineering 

 

ā½wúÉ  Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

āÿ¾ñ  Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w  āv½ ć¿wÅÿ½ Pavement Design Prerequisite 

 ¿wĊþúă  āv½ ć¿wÅÿ½ Pavement Design Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ă°¸ĉ½w£  ć ĈÅºþĄùüăj āv½ 

-  (  āv½ ĈÑ¾Ý ÜÕwêùüăj ĂÖ· ÿ¹ ÿ ìĉ ćwă 

. (  ĈÅ½¾z Ô· ½¹ ½Ā´ù ìĊ£wú¤ÆĊÅ IÔ· ĈîĊýwîù 

/(  āv½ ĈîĊùwþĉ¹ ÿ ĈîĊ£w¤Åv ĈÅ½¾z¢Ý¾Å yĉ¾Ñ IĈÝw¬£½v ôîÉ¾ĊĊâ£ ÿ øtwé ćwăÿ¾Ċý ¢´£ üăj 

0 (  Ă{Åw´ù wz ûj ôĊúî£ ÿ ôĉ½ ĈÑ¾Ý ÜÖêù ôĉ½ ¢ùÿwêù ć 

1 ( 
 øĊý 5ôĉ½ µ½ ôĉ½ Ĉþå ¡wÎ¸Êù Iµ¾¯ ÿ ôĉ½ Ãwú£ Iôĉ½ ÜÖêù üĉ¾¤Ąz Iôĉ½ ćwă  Iwăôĉ½  IËw· ćwă

 ÇĀ« ôĉ½ û¹v¹ôĉ½ yĉwÞù Iwăwă 

2(  ûj yĉwÞù ÿ wĉvÀù ÿ ĈîĉÀĊå ¡wÎ¸Êù IÈêý I#Ĉþ¤z ÿ ć¹đĀå IĈzĀ¯$ Äþ« 5Ã½ÿv¾£ wă 

3(  Ă°þĉ¿ äÅ½ÿv¾£ ®Ċ~ ÿ ¶Ċù 5yÎý ¡vÿ¹v ÇÀ· ºÑ ¡vÿ¹v IĈÝw¬£½v yÎý ¡vÿ¹v Ić¹đĀå ć 

4 (  Ăz ÓĀz¾ù ¡wĊöí Iwăºþz¿½¹ ÛvĀýv Ićºþz¿½¹ ôĉ½ Ă{Åw´ù IôĉĀÕ ćwă ĂÞÖé ìĉ ½¹ Èþ£ ć ôĉ½ ć 

,+(  ûj Ĉ³v¾Õ ÿ ¢Åđwz ÛvĀýv Ić½vºĉw~ ½¹ ûj ¾Ċ§w£ IÄþ« IÈêý 5¢Åđwz 

,,( 
āv½ ¥vº³vĂåwÑv ¡w{Åw´ù ÿ ÃĀé ½¹ üăj¢ùÿwêù Iäö¤¸ù ¡đw³ ½¹ Ï¾Ý ć ÃĀé ½¹ ĈåwÑv ćwă Iwă

 ¹w¬ĉv ÷ÿÀõ ÿ ½RÿR¹ Ô· ¿v ½wÖé ûºÉ ©½w· ¾Ö· ½RÿR¹ 

,-( ø¤ÆĊÅ ôĉ½ÿ¾¤ù ÿ ôĉ½ĀýĀù IvĀùv¾£ Ić¾ĄÉ ì{Å ćwă½wÖé Ić¾ĄÉ Ĉöĉ½ ćwă 

 

Course Syllabus: (32 Hours) 

History of railway engineering 1 - 

Cross sections of one-way and two-way railways 2- 
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Mechanical investigation of lanes and systematics of axis in a lane 3- 

Static and dynamic analysis of railways under vertical loads and elastic deflections, 

velocity factor 
4- 

Rail cross-section and its completion with rail strength 5- 

Rail: Cross-sections, optimum cross-section, rail-wheel contact, rail technical 

properties, special rails, rail welding, rail failures 
6- 

Traverse sleepers: Materials (wood, steel, concrete), role, physical properties, 

advantages and disadvantages. 
7- 

Connection devices: Nails and bolts, elastic connectors 8- 

Joints, types of joints, long rails, stress calculation in a rail section 9- 

Ballast: Role, materials, role in stability, types of ballast, design 10- 

Railway construction in plane curves, widening under different conditions, 

additional strength in curves, derailing risk and superelevation. 
11- 

Urban transportation system, light weight trains, tramway, monorail and metrorail.  12- 

 

References: 

Chandra, S. and Agarwal, M. M., 2013, ñRailway Engineeringò, 2nd Edition, Oxford 

University Press ) 1. 

Li, D., Hyslip, J., Sussmann, T. and Chrismer, S., 2019, ñRailway Geotechnicsò, 

Paperback, CRC Press 
2. 
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āwñ¹ÿ¾å ĈÅºþĄù óĀÍv Principles of Airport Engineering  

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

āÿ¾ñ  Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ ¿w  āv½ ć¿wÅÿ½ Pavement Design Prerequisite 

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  
 Ăùºêù  ø¤ÆĊÅ Ić¾zv¾£ ĈÅºþĄù ÿ ìĊåv¾£ ĈÅºþĄù$ ôêý ÿ ôú³ ćwă  ÿ ¹wÎ¤év I¿vÿ¾~ ìĊåv¾£ IĈĉvĀă

 Ă°¸ĉ½w£#ûwĄ« ÿ ûv¾ĉv ½¹ ĈĉvĀă ôêý ÿ ôú³ ć 

-  ( 
ĈĉvĀă ûwñÿwý  Ăùwý¾z ½¹ ĈĉvĀă ûwñÿwý ¾§v$  wz ĈĉwþÉj Iāwñ¹ÿ¾å ć½v¼ñ½wz IwăwúĊ~vĀă ĈîĉÀĊå ¡wÎ¸Êù IćÀĉ½

ûwù¿wÅ üĊĊÞ£ ćwă āºþþí ºþýwù ĈĉwúĊ~vĀă ¹½vºýw¤Åv ÿ üĊývĀé ćFAA   ÿICAO  ÿIATA # 

. (  āv½ IĈĉvĀă ìĊåv¾£ ó¾¤þí$¿vÿ¾~ ìĊåv¾£  IĈĉvĀă ćwăāwò¤Å¹))) ÿ ć¾zÿwý ćwă # 

/( 
 óºù Iûj ćwă½wĊÞù ÿ ¢ĉwÅ xw¸¤ýv$ āwñ¹ÿ¾åĈzwĉw« ćwăI  ¢Æĉ¿ ôĉwÆù  ÿ ĈîĊþî£ĀtÁ ôĉwÆù IĈÖĊ´ù

 ā¿¾õ  #))) ÿ Ĉ³v¾Õ IĈ¤Ċþùv ÿ Ĉþúĉv ôĉwÆù IĈĉ 

0 (  āwñ¹ÿ¾åËw· ćwă  āwñ¹ÿ¾å$ āwñ¹ÿ¾å ÿ ¾¤~ĀîĊöă ćwă #āw£Āí ºýwz wz ćwă 

 

Course Syllabus: (32 Hours) 

Introduction (traffic and transportation engineering, airport transportation systems, flight 

traffic, economy and history of iran and world air transformation) 
1 - 

Aerial navy (effect on airways transportation planning, physical characteristics of airplanes, 

airport loading, introduction to IATA, ICAO, FAA and other organizations) 
2- 

Air traffic (air traffic control, airways, navigation systems, etc.) 3- 

Airport (site selection  and its criteria, configuration model, environmental, geotechnical, and 

seismic considerations, safety and security problems, design, etc.) 4- 

Special airports (helicopter and short runway airports) 5- 

 

References: 

Kazda, A. and Cavez, R. E., 2015, ñAirport Design and Operationò, Emerald Publishing 

Limited 
1. 

Horonjeff, R. McKelvey, F., Sproule, W. and Young, S., 2010, ñPlanning and Design of 

Airportsò, 5th Edition, McGraw-Hill Education 
2. 
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ć¿wÅÿ½ āwòÊĉwù¿j  Pavement Laboratory 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w5       āv½ ć¿wÅÿ½ Pavement Design Prerequisite:      

 5¿wĊþúă   Corequisitr:  

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  
Èĉwù¿j5¾Ċé ćwă  Ă«½¹ Ă«½¹ I»Āæý ćĈù¾ý ć  I ĂÖêýówÞ¤Év ć  IĈúòýv ¢ĊÍw·  I  ¢õĀ{ĊÅ Èĉwù¿j IĈývÿ½ºþí

ï Ĉývÿ½ºþí ¾òĉ¹ ÛvĀýv wĉ ÿ óÿ½ĀĊå I ¾Ċé Ĉõwò¯ 

-  ( 
Èĉwù¿jćwă  5¢õwæÅj   Ăýv¹ĈòþÅ ²õwÎù ćºþz  IówÉ½wù Èĉwù¿j  I  ÓĀö¸ù ÿ ĈòþÅ ²õwÎù ĈÞévÿ Ĉõwò¯

Ĉý¿ÿ ¡w{Åw´ù IĈ¤õwæÅj ÓĀö¸ù ¾¨ívº³ Ĉõwò¯ IĈ¤õwæÅj(ĂþĊĄz ¾Ċé ºÍ½¹ üĊĊÞ£ IĈú¬³  I  Èĉwù¿j

 ¾Ċé ©v¾¸¤Åv 

  

Course Syllabus: (32 Hours) 

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

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

viscometer, bitumen density test 
1 - 

Asphaltic concrete test: aggregation distribution test, Marshall stability test, aggregation 

and asphaltic concrete density tests, maximum density of the asphalt mix, calculations and 

determination of the optimum bitumen content, bitumen extraction test (determination of 

bitumen content) 

2 - 

 

References: 

Kett, I., 1998, ϦAsphalt Materials and Mix Design ManualϦ, Elsevier 1. 
IĈýwz¾Ý I)÷ ,.4. IϦÈĉwù¿j¢õwæÅj ÿ ¾Ċé ćwăϦûĒĊñ āwòÊýv¹ ¡v½wÊ¤ýv I 

Arabani, M., 2014, "Bitumen and Asphalt Tests", Gilan University Press (In Persian) 
2. 

Nicholls, C., 2017, ñAsphalt Mixture Specification and Testingò, CRC Press. 3. 
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ĂþĊù¿ 

 ā¿wÅ 
(Structure) 
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¢ùÿwêù ²õwÎù - Strength of Materials 2 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

wĊþÊĊ~¿    ¢ùÿwêù ²õwÎù  , Strength of Materials 1 Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   Ă´æÍ Èý¾í ÿ Èþ£ ¢ĊÞÑÿ IćºÞz ĂÅ ÿ ćºÞz ÿ¹ Èý¾í ÿ Èþ£ ¡Ēĉº{£ ½wÊå ¢´£ û¿w¸ù Ićv 

- (  Ăùºêù IøĊöÆ£ ÿ óvÿ¿ ćwă½wĊÞù Ă¤ĊÆĊ¤ÅĒ~ ¾z ćv 

.  (  ûĀ¤Å ½¹ Èýwúí  ćwÒÝv ÿ wăć½wÊå 

/(  Çÿ½ôîÉ¾ĊĊâ£ Ă{Åw´ù ½¹ Ĉ{ĉ¾ê£ ÿ ćÁ¾ýv ćwăwă 

0 (  ĈÝw¬£½v ¾¤Æz ¾z ¾Ċ£ 

1  ( ć½ĀÊþù¾Ċá ÿ Ĉþ´þù ćwă¾Ċ£ 

2(  ā¿wÅ ìĊ¤ÅĒ~ ôĊö´£Ĉzwé ćwă 

3(  Ăùºêù Ăùºêù IćºÞz ÿ¹ Ă¤ĊÆĊ¤Åđv Ăĉ¾Úý ¾z ćv ¾z ćvĂĉ¾Úý  Ă´æÍ Ă¤ÅĀ~ ÿ wăwă 

 

Course Syllabus: (48 Hours) 

Stress and strain transformations in 2D and 3D, plane stress and plane strain states, pressure 

vessels 
1 - 

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

Buckling of columns and compression members 3 - 

Energy and approximate methods in deformation analysis 4 - 
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Beams on elastic foundations 5 - 

Curved and non-prismatic beams 6 - 

Plastic analysis of frame structures 7. 

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

 

References: 

Cook, R. D. and Young, W. C., 1999, ñAdvanced Mechanics of Materialsò, 2nd Edition, 

Prentice Hall, New Jersey. 481 pp. 
1. 

Boresi, A. P. and Schmidt, R. j., 2003, ñAdvanced Mechanics of Materialsò, 6th Edition, John 

Wiley & Sons, Inc., New Jersey. 611 pp. 
2. 

Ugural, A. C. and Fenster, S. K., 2003, ñAdvanced Strength and Applied Elasticityò, 4th 

Edition, Pearson Education, Inc., New Jersey. 544 pp. 
3. 

Timoshenko, S., 1956, ñStrength of Materialsò, part 1, part 2 and part 3, 3rd Edition D Van 

Nostrand Co. 
4. 

Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2020, ñMechanics of 

Materialsò, 8th Edition, McGraw-Hill Book Company. 
5. 

Hibbeler, R. C., 2011, ñMechanics of Materialsò, 8th Edition, Pearson Prentice Hall. 6. 

Popov, Egor P., 1999, ñMechanics of Materialsò, 2nd Edition, Prentice Hall. 7. 
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 ć½v¼ñ½wz Loading 

 
ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹ ¾Úý ć Theoretical Course Type 

~ĊþÊĊ¿w    ö´£Ċô  ā¿wÅ - Structural Analysis II Prerequisite      

 ¿wĊþúă ö´£Ċô  ā¿wÅ - Structural Analysis II Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   Ăùºêù ÿ ¡wĊöí üĊĉj wz ĈĉwþÉj Ić½v¼ñ½wz ¾z ćv Ăùwý ĂæÆöå IĂÕĀz¾ù ćwă ¡w{Ċí¾£ IĈ³v¾Õ ćwă ć½v¼ñ½wz 

-  (  IìĊ£w¤Åÿ½ºĊă ½wÊå ÿ ëw· ½wÊå Iāºý¿ ½wz Iā¹¾ù ½wz ÅÖñ½wz ±ĀI¾Ċ  ¿ ½wz Èăwíý āº 

.  ( ¶ĉ Iûv½wz IôĊÅ ½wz Ĉñ¹¿ 

/ (  āºýÀâõ ã¾z ÿ ã¾z Ĉò¤Éw{ýv Iôévº³ IĈtÀ« Iû¿vĀ¤ùwý ÿ û¿vĀ¤ù ć½v¼ñ½wz Iã¾z ½wz 

0 (   yĉv¾Ñ I¹wz ćwþ{ù ¢Ý¾Å IĈöí ¡wùvÀõv I¹wz ½wz  I½wÊå yĉ¾Ñ ÿ ¹wzºþ£ ¾§v Ićºþöz ÿ Ĉ¤Æ~ I¢Ý¾Å ¾ĊĊâ£

 ĈîĊùwþĉ¹ ć½v¼ñ½wz 

1  (  ĂõÀõ¿ ¿v ĈÉwý ½wz 

2 (  ć½v¼ñ½wz wz ĈĉwþÉj Ëw· ćwă 

 

Course Syllabus: (32 Hours) 
An introduction to loading  of structures, codes, structural design philosophy, load 

combinations  
1 - 

Dead loads, live loads, soil pressure, and hydrostatic pressure loads, tributary area, reduced 

live loads 
2 - 

Flood, rain, and ice loads 3 - 

Snow loads, balanced and unbalanced load, partial load, minimum load, sliding snow loads, 

drift on lower roofs 
4 - 

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

wind directionality, topographic, é), wind dynamic loading 
5 - 
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Earthquake load 6 - 

 Introduction to Special Loadings 7- 

 

References: 

ASCE Standards, ASCE/SEI 7-22, 2022, ñMinimum Design Loads and Associated Criteria 

for Buildings and Other Structuresò, American Society of Civil Engineers 
1. 

IBC, 2021, ñInternational Building Codeò, International Code Council, Inc. 2. 
Fanella, D., 2018, ñStructural Load Determination: 2018 and 2021 IBC and ASCE/SEI 7-

16ò, 1st Edition, McGraw Hill 
3. 

 IøÊÉ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.43 I Ϧ  ¾z ¹½vÿ ćwă½wzûwú¤·wÅϦ I  I÷½wĄ¯ Èĉv¾ĉÿ  Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹  ĈSöù ¡v½¾êù ½Āùv ó¾¤þí ÿûwú¤·wÅ 
Iranian National Building Code (INBC),  Vol. 6, 2019, "Structural Loads", 5th Edition, 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

4. 

ć¾òý¿wz Ĉútv¹ Ă¤Ċúí   ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊtj ĂõÀõ¿ ¾zv¾z ½¹ wă  I,/+,  IϦûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊĉj ĂõÀõ¿ ¾zv¾z ½¹ wă
 ¹½vºýw¤Åv$-3++#Ϧ Iø¬þ~ Èĉv¾ĉÿ ć¿wÅ¾ĄÉ ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù I 

Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022, 

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5th 

Edition, Road, Housing and Urban Development Research Center (In Persian) 

5. 

ĈåĀ¤Æù¹ I¹vÂý. I,.4/I Ϧā¿wÅ ć½v¼ñ½wzwă Ϧ Iv Iø¤æă |w¯ Èýv¹ ûwí½v ¡v½wÊ¤ý 

Mostufinejad, D., 2015, "Loading Structures", 7th Edition, Arkan Danesh Publications (In 

Persian) 
6. 
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ĂþĊĄz ĈzwĉĈ£wùºêù  ā¿wÅ  wă 
Elementary Optimization of 

Structures 
    

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   
  ā¿wÅ ôĊö´£-  ¡wĊÑwĉ½ I

ĈÅºþĄù 
Structural Analysis 2, Engineering 

Mathematics  
Prerequisite    

 ¿wĊþúă ĈÅºþĄù ¡wĊÑwĉ½ Engineering Mathematics Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  Ăùºêù ĂþĊĄz ¾z ćv  ĈÅºþĄù ½¹ ûj ćwă¹¾z½wí ÿ Ĉzwĉ 

-  ( Ă¤Å¹ ÿ ûwĊzĂþĊĄz ôĉwÆù ćºþz  Ĉzwĉ 

.  ( óĀù¾åĂþĊĄz ôĉwÆù ćºþz ā¿wÅ ĈÅºþĄù ¾z ĂĊî£ wz Ĉzwĉ 

/ ( ĂþĊĄz øĊăwæù  ĈîĊåv¾ñ Çÿ½ ¿v ā¹wæ¤Åv wz Ĉzwĉ 

0 ( ĂþĊĄz ôĉwÆù ½¹ ¢ĊÅwÆ³ ôĊö´£ Ĉzwĉ 

1  ( ĂþĊĄz ôĉwÆù ô³ìĊþî£ ¿v ā¹wæ¤Åv wz ā¾Ċâ¤ù ì£ Ĉzwĉ ìĊÅĒí ćwă 

2 ( ĂþĊĄz ôĉwÆù ô³ìĊþî£ ¿v ā¹wæ¤Åv wz ćÿwÆ£ ºĊé wz ā¾Ċâ¤ù ºþ¯ Ĉzwĉ ìĊÅĒí ćwă 

3 ( ĂþĊĄz ôĉwÆù ô³ìĊþî£ ¿v ā¹wæ¤Åv wz ćÿwÆùwý ºĊé wz ā¾Ċâ¤ù ºþ¯ Ĉzwĉ ìĊÅĒí ćwă 

4  (  Çÿ½ wz ĈĉwþÉjô³ ćwă ĂþĊĄz Ĉzwĉ Ĉöùwî£ 

 

Course Syllabus: (48 Hours) 

Introduction to optimization, engineering applications of optimization 1 - 

  Statement and classification of optimization problems 2 - 

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

  Sensitivity analysis in optimization problems 5 - 

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

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

techniques 
7 - 

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

techniques 
8 - 

Introduction to evolutionary optimization techniques 9 - 

 

References: 

Rao, S. S., 2009, ñEngineering Optimization, Theory and Practiceò; 4th Edition, John Wiley 

and Sons. Inc. 
1. 

Arora, J. S., 2012, ñIntroduction to Optimum Designò, Elsevier Inc. 2. 
Kirsch, U., 1993, ñStructural Optimization: Fundamentals and Applicationsò, Springer-

Verlag, New York, 1993. 
3. 

Vanderplaats, G.N. ,1984, ñNumerical Optimization Techniques for Engineering Design: 

With Applicationsò, McGraw-Hill Book Co., New York 
4. 

Jeter, M. W., 1986, ñMathematical Programming: An Introduction to Optimizationò, Marcel 

Dekker, New York 
5. 
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 ā¿wÅ ĈÆĉ¾£wù ôĊö´£ wă Matrix Analysis of Structures 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~    ôĊö´£  ā¿wÅ - Structural Analysis 2 Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   Ăùºêù ć¹ºÝ ¡w{Åw´ù ÿ ĈÆĉ¾£wù ¾{« ¾z ćv 

- (  Ă´æÍ ćwăw~¾· ĈÆĉ¾£wù ôĊö´£ćv 

.  (  wă¾Ċ£ ĈÆĉ¾£wù ôĊö´£ 

/( xwé ĈÆĉ¾£wù ôĊö´£ Ă´æÍ ćwăćv 

0 (  )÷ÿ¹ Ă{£¾ù ¡v¾§v I¡½v¾³ IĈĉwĄ¤ýv ¹ĀĊé ć¿wÅ¹v¿j 5Ă¤å¾ÊĊ~ ôtwÆù 

1  (   ôĊö´£ ā¿wÅ ĈÆĉ¾£wù ćºÞz ĂÅ ćwă 

2(  Ăùºêùā¿wÅ ĈÆĉ¾£wù ôĊö´£ ¾z ćv Ă¤ÅĀ~ ćwăćv 

3(  Ăùºêù ā¿wÅ ĈÖ·¾Ċá ĈÆĉ¾£wù ôĊö´£ ¾z ćvwă 

 

Course Syllabus: (48 Hours) 

Introduction to matrix algebra and numerical computations 1 - 

Matrix analysis of plane trusses 2 - 

Matrix analysis of beams 3 - 

Matrix analysis of plane frames 4 - 

advanced topics: member end releases, temperature and secondary effects 5 - 
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Matrix analysis of three-dimensional structures 6 - 

Introduction to matrix analysis of shells and plates 7. 

Introduction to nonlinear analysis of structures 8. 

 

References: 

Kassimali, A., 2012, ñMatrix Analysis of Structuresò, 2nd Edition, Cengage Learning, Inc. 1. 

Mc Guire, W., Gallagher, R. H. and Ziemian, R. D., 2000, ñMatrix Structural Analysisò, 2nd 

Edition, Cengage Learning, Inc. 
2. 

Hibbeler, R. C., 2020, ñStructural Analysisò, 10th Edition in SI Units, Pearson Publication 3. 

Sennett, R. E., 1994, ñMatrix Analysis of Structuresò, Prentice Hall  4. 
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 Ĉ£wùºêù ¹ÿº´ù ivÀ«v Elementary Finite Elements 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~    
  ā¿wÅ ôĊö´£-  ¡wĊÑwĉ½ I

ĈÅºþĄù 
Structural Analysis 2, Engineering 

Mathematics 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   ĈÆĉ¾£wù ôĊö´£ ÿ ¹ÿº´ù ivÀ«v Çÿ½ ¡wĊöí ¾z ć½ÿ¾ù 

-  ( wă¾Ċ£ ÿ wăw~¾· 5¹ÿº´ù ivÀ«v Çÿ½ Ăz ćºÞz ìĉ ćwă Ăþùv¹ ½¹ ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³ 

.  ( 
 ćwă Ăþùv¹ ½¹ ôĊÆýv¾æĉ¹ ¡đ¹wÞù ô³-  ÿ.  ÿ ¡½v¾³ ówê¤ýv ôtwÆù 5¹ÿº´ù ivÀ«v Çÿ½ Ăz ćºÞz

  ĂĊ¤ÆĊ¤Åđv 

/ ( )ć¹ºÝ ć¾Ċñ óv¾ò¤ýv Iìĉ¾¤ùv½w~ÿÀĉv ivÀ«v IivÀ«v ÛvĀýv wz ĈĉwþÉj 

0 (  ć½w¬£ ½vÀåv ÷¾ý ìĉ ½¹ Çÿ½ üĉv ¹¾z½wí ÿ ¹ÿº´ù ivÀ«v ć¿wÅ ā¹wĊ~ wz ĈĉwþÉj 
 

Course Syllabus: (48 Hours) 

General concepts in finite element and matrix analysis methods 1 - 

Solution of differential equations in 1D domains with FEM: trusses and beams 2 - 
Solution of differential equations in 2D and 3Ddomains with FEM: Heat conduction and 

elasticity problems 
3 - 

Introduction to the element technology, iso-parametric elements, numerical integration. 4 - 
Introduction to the computerized implementation of FEM and its application in a 

commercial software package. 
5 - 

 

References: 

Zienkiewicz, O. C.,  and Taylor, R. L., 2005, ñThe Finite Element Methodò, Volôs 1 and 2, 

5th Edition, McGraw Hill Book Company 
1. 

Bathe, K. J., 2014, ñFinite Element Proceduresò, 2nd Edition, Klaus-Jürgen Bathe 2. 
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Reddy, J. N., 2005, ñAn Introduction to the Finite Element Methodò, 3rd edition, McGraw-

Hill Education. 
3. 

Cook, R., 1995, ñFinite Element Modeling for Stress Analysisò, John Willey and Sons, Inc. 4. 

Logan, D. L., 2007, ñA First Course in the Finite Element Methodò, 4th Edition, Thomson 5. 
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 ô~ ĈÅºþĄù óĀÍv Principles of Bridge Engineering 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ vĈzw¸¤ý Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  

 Ĉ³v¾Õā¿wÅ  ć¹đĀå ćwă

- ā¿wÅ Ĉ³v¾Õ I  ü¤z ćwă

 Ăù½j- 

Design of Steel Structures 2, Design 

of Reinforced Concrete Structures 2. 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  ô~ ÛvĀýv IĂ°¸ĉ½w£ 5ô~ ĈÅºĄþù wz ĈĉwþÉj Çÿ½ IwăĈĉv¾«v ćwă 

-  (  ô~ ć½v¼ñ½wz¹½vºýw¤Åv ÃwÅv ¾z$ wă ćwă¹½vºýw¤Åv ÿ ûv¾ĉv ć½v¼ñ½wz ćwăĈýwĄ«# 

.  ( ø¤ÆĊÅ Çÿ½ IĈå¾Þù 5ĂÑ¾Ý ćwă ½wz Üĉ¿Ā£ ÿ ôĊö´£ ćwă 

/ (  ĈÊú· ¾òþõ ÿ ĈÉ¾z ćÿ¾Ċý ÇĀ~ Ĉþ´þù 5¾Ċ§w£ ÓĀÖ· 

0 ( ô~ ô~ 5²Æù ü¤z ćwă Ă´æÍ ćwă ô~ ÿ ćvówú³ ćwă¾Ċ£ ¿v ôîÊ¤ù ćwă 

1  ( ô~ ĂÉ¾Ý Ĉ³v¾Õ ½¹ Ĉò¤Æ· Iyí¾ù ćwă ô~ Iówú³ ćwă¾Ċ£ wz ô~ 5ć¹đĀå ćwă ć¹đĀå ćwă 

2(  ĂĊî£āwñ ì¤Êõwz 5ô~ ćwă ĂĊî£ Iû¾~Āuý ćwăāwñ Ĉýwéw£wĉ ćwă 

3( Ăĉw~ Ăĉw~ Ĉò¤ÆÉ IĂýwă¹ ā¿vºýv xw¸¤ýv 5ô~ ćwăā¿wÅ Ĉ³v¾Õ Iwăćv 

4 ( Ĉå¾Þù  ÷¾ý½vÀåv ôĊö´£ ÿ Ĉ³v¾Õ ô~ wă 

 

Course Syllabus: (32 Hours) 

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

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

Loading distribution systems: introduction, load distribution and analysis methods 3 - 
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Influence lines: envelope diagram for shear and flexural moment 4 - 

  Reinforced concrete bridges: planar bridges, girder bridges. 5 - 

Steel bridges: girder bridges, composite bridges, fatigue in the design of steel decks.  6 - 

Bridge bearings: neoprene bearing pads, rocker bearings. 7 - 

Bridge piers and abutments: span size, bridge pier scour, structural design  8. 

Introducing bridge analysis & design softwares 9. 

References: 

 ¾¤å¹Ĉþå ÷wÚý  ÿ  IĈtv¾«v,/++  IϦüĊtj Ăùwý ć½v¼ñ½wz ô~ wăϦĂĉ¾Êý I ā½wúÉ ,.4 IóSÿv ¾Úý ºĉº¬£I ûwù¿wÅ Ăùwý¾z ÿ Ă«¹Āz   

Technical and Executive System Office, 2021, "Specifications for Bridge Loading", 

Publication No. 139, 1st Revision, Plan and Budget Organization (In Persian) 

1. 

 IĂõÀõ¿ ¿v ĈÉwý ć¾ĉ¼~¾Ö· Èăwí ÿ wă½wĊÞù üĉÿº£ IĈþå ½Āùv ¾¤å¹,.31 IϦôúÞõv½Ā¤Å¹ Ĉ³v¾Õ ô~ ćwă ć¹đĀåϦĂĉ¾Êý I 

ā½wúÉ .40 I ôêý ÿ ôú³ āºîÊăÿÂ~ ÿ ć½ĀĄú¯ ¢Åwĉ½ ć¹¾{ăv½ ¡½wÚý ÿ ćÀĉ½ Ăùwý¾z ¢ýÿwÞùć¾zv¾£ ÿ āv½ ¡½v¿ÿ 

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

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

Organization and Transportation Research Institute of the Ministry of Roads and 

Transportation (In Persian) 

2. 

 IĈtv¾«v Ĉþå ÷wÚý ¾¤å¹,.32 IϦüĊĉj Ăùwý ±¾Õ ÿ ô~ Ă{Åw´ù ćwă ü¤z Ăù½jϦ Ăĉ¾Êý I.34 I  ü¤z Ăùwý üĊtj Ăz Ĉéw´õv È¸z

 Iûv¾ĉv  ć½ĀĄú¯ ¢Åwĉ½ ć¹¾{ăv½ ¡½wÚý ÿ ćÀĉ½ Ăùwý¾z ¢ýÿwÞù 

Technical and Executive System Office, 2008, "Code for Design and Calculation of 

Reinforced Concrete Bridges", Publication No. 389, Anex to Iran's Concrete Code, Plan and 

Budget Organization (In Persian) 

3. 

 Ixj ĈÅºþĄù ¹½vºýw¤Åv ¾¤å¹ ÿ wă½wĊÞù üĉÿº£ ÿ Ĉþå ½Āùv ¾¤å¹,.3, IϦćwúþăv½ üĊĊÞ£ èúÝ ÿ ÈĉwÅ¾å ćwĄÉÿ½ Ăözwêù wz 

½¹ ûj ā¹ÿº´ù Ăĉw~ ćwă ô~ Ϧ Ăĉ¾Êý I ā½wúÉ-1+ I Ăùwý¾z ÿ ¢ĉ¾ĉºù ûwù¿wÅ ÿ¾Ċý ¡½v¿ÿ ÿ ½ĀÊí ćÀĉ½ 

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

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

of Bridge Foundations", Publication No. 260, Plan and Budget Organization and Ministry of 

Energy (In Persian) 

4. 

 I)Ç IĈýĀ³wÕ,.42 IϦĈ³v¾Õ ô~ #āºĊþ£ ÈĊ~ ÿ ć¹đĀå I²öÆù ü¤z ćwĄö~$ ϦI ¡v½wÊ¤ýv āwòÊýv¹  ûv¾Ą£ 

Tahoni, S., 2018, "Bridge Design (Reinforced Concrete, Steel and Prestressed Concrete 

Bridges)", University of Tehran Press (In Persian) 

5. 

AASHTO, 2002, ñStandard Specifications  for Highway Bridgesò, 17th Edition, American 

Association of State Highway and Transportation Officials 
6. 

Chen, W. F. and Duan, L., 2003, ñBridge Engineering: Construction and Maintenanceò, 1st 

Edition, CRC Press 
7. 

Chen, W. F. and Duan, L., Editors, 2014, ñBridge Engineering Handbookò Five Volumes, 

2nd Edition, CRC Press  
8. 

Chen, W. F. and Duan, L., Editors, 2014, ñBridge Engineering Handbook, Seismic Designò, 

2nd Edition, CRC Press 
9. 
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ûwú¤·wÅ Ĉĉwþz ćwă Masonry Buildings 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  ö´£Ċô  ā¿wÅ-  ²õwÎù I

ýwú¤·wÅĈ wù¿j ÿĉāwòÊ 
Structural Analysis 2, Construction 

Materials & Laboratory   
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  ½w£ĉ Ă°¸ ûwú¤·wÅ ÛvĀýv ÿwăć  Ĉtwþz ²õwÎù wz 

-  ( ÿĉñÂ Ĉwăć wăº³vÿ ôùwÉ ²õwÎùć wþzĈĉ ¡Ēù ÿ 

.  ( ÿĉñÂ Ĉwăć ýwîùĊîĈ   ²õwÎù 

/ ( ÿĉñÂ Ĉwăć ýwîùĊîĈ  wþz ½ĀÊþùĈĉ 

0 ( ½w¤å½  ā¿¾õvć wă¹Āù ÿć ûwú¤·wÅ ¢ÆîÉwăć Ĉtwþz ²õwÎù wz 

1  ( óºù¿wÅć ¹ºÝ ć ûwú¤·wÅwăć Ĉtwþz  wÒÝv ÿ ć  ûj 

2(  Çÿ½wăć v¾«v ć ûwú¤·wÅ wăć  Ĉtwþz 

3( ûwú¤·wÅwăć wþzĈĉ áĊ¾ ²öÆù 

4 ( ûwú¤·wÅwăć wþzĈĉ áĊ²öÆù¾  ãĒí wz 

,+( wþÉjĈĉ  £wùºêùĈ ûwú¤·wÅ wzwăć wþzĈĉ  ²öÆù 

,,( ³v¾ÕĈ  v¾«v ÿć  äêÅwăć z¾Ñ çw£ Ĉ 

,-( ³v¾ÕĈ  v¾«v ÿć  äêÅwăć £ ĊĂ¯¾  ëĀöz 

 

Course Syllabus: (32 Hours) 

Background and types of masonry buildings 1 - 

Material properties of masonry units and mortars 2 - 
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Mechanical properties of masonry units and mortars 3 - 

Mechanical properties of masonry prism 4 - 

Seismic behavior and modes of failure of masonry buildings and their components 5 - 

Numerical modelling of masonry buildings and their components 6 - 

Methods of construction of masonry buildings 7 - 

Unreinforced masonry (URM) buildings 8 ( 

Confined masonry (CM) buildings 9 ( 

Introduction to reinforced masonry (RM) buildings 10- 

Design and construction of jack arch slabs 11- 

Design and construction of concrete beam-block slabs 12- 

References: 

Beall, C., 2012, ñMasonry Design and Detailingò, 6th Edition, McGraw Hill 1. 

Hendry, A. W., Sinha, B. P. and Davis, S. R., 1997, ñDesign of Masonry Structuresò, 3rd 

Edition, CRC Press 
2. 

Masonry Standards Joint Committee (MSJC), 2013, ñBuilding Code Requirements and 

Specifications for Masonry Structuresò, Joint Publication of The Masonry Society 
3. 

Roberts, J., Arasteh, a. r., Camilleri, D. H., Fudge, C. and Valentine, J. P., 2018, ñManual for 

the Design of Plain Masonry in Building Structures to Eurocode 6ò, 2nd Edition, Institutaion 

of Structural Engineers   

4. 

  Iø¤Êă ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.43  IϦûwú¤·wÅ ćv¾«v ÿ ±¾ÕĈtwþz ²õwÎù wz ćwă ϦI   Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹  ĈSöù ¡v½¾êù ½Āùv ó¾¤þí ÿûwú¤·wÅ 

Iranian National Building Code (INBC), Vol. 8, 2019, "Design and Construction of Masonry 

Building", Ministry of Roads and Urban Development, Office of National Regulations and 

Building Control (In Persian) 

5. 

ÿº£ ¾¤å¹ĉü  öù ¡v½¾êùĈ  ûwú¤·wÅ  I,.44I  Ϧwúþăv½ć  öù ¡v½¾êù ø¤Êă ¦´{ùĈ  ûwú¤·wÅϦ  I ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù

 ć¿wÅ¾ĄÉ 

National Building Regulations Compilation Office, 2020, "Guide of Vol. 8 of Iranian 

National Building Codes", Road, Housing and Urban Development Research Center (In 

Persian) 

6. 

 I)½ )÷ Ić¾ăwù,.3. IϦ³v¾ÕĈ ā¿¾õvć v¾«v ÿć  óv¹wăć z¾Ñ çwÕĈ ϦI z āwòÊăÿÂ~ĊüööúõvĈ ÅwþÉ ĂõÀõ¿Ĉ ÅºþĄù ÿĈ ĂõÀõ¿ 

Maheri, M. R., 2004, "Seismic Design and Construction of Arch Slabs", International 

Institute of Seismology and Earthquake Engineering (In Persian) 

7. 

  IĈtv¾«v ÿ Ĉþå ÷wÚý ¾¤å¹,.4+  I ϦôúÞõv½Ā¤Å¹  ³v¾ÕĈ  v¾«v ÿć  äêÅwăć  £ĊĂ¯¾  ëĀöz ÿϦ  I  ā½wúÉ Ăĉ¾Êý0/.  I  Ăùwý¾z ûwù¿wÅ

Ă«¹Āz ÿ 

Technical and Executive System Office, 2011, "Instructions for Design and Construction of 

Joist and Block Slabs", Publication No. 543, Plan and Budget Organization (In Persian) 

8. 
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ā¿wÅ ĈzĀ¯ ćwă Wooden Structures 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

ñāÿ¾  Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   
 ā¿wÅ ôĊö´£-  ²õwÎù I

āwòÊĉwù¿j ÿ Ĉýwú¤·wÅ 
Structural Analysis 2, Construction 

Material & Laboratory   
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  ûwú¤·wÅ ÛvĀývüĊĉj Ĉå¾Þù  IĈzĀ¯ ćwă Ăùwý Ĉ³v¾Õ ćwă½wĊÞù ÿ wă 

-  (  ā¿wÅ ½w¤å½ I±¾Õ ćwă½wz wă½wz ¢´£ 

. (    Ă«½¹ IxĀ¯ ¡wĊÍĀÎ· Ăĉđ ćwă½vĀõv I½vĀõv ćºþz  ÛĀý ¿v ćv Ĉýwú¤·wÅ 

/ (  ôýw~ I¾Ċ£ Ĉ³v¾Õ Ĉýwú¤·wÅ ĈzĀ¯ ćwă 

0 ( #Èú· ÿ ½wÊå$ Ĉ{Ċí¾£ ćwă½wz ÿ ć½Ā´ù ½wz 

1  (  ĈzĀ¯ ćw~¾· IĈzĀ¯ ĈÉ¾z ½vĀĉ¹ IĈzĀ¯ øñv¾åwĉ¹ 

2 ( ¶Ċù IxĀ¯ ½¹ ¡đwÎ£v®Ċ~ Iwă wă 

3 (  ĈÉ¾z ½vĀĉ¹ Ăz øñv¾åwĉ¹ ½wĄù IówÎ£v ½vÀzv I¡đwÎ£v ¡wĊĉÀ« 

4 (  ā¿¾õ ¡wùvÀõv ā¿wÅ ćv¾z ćv  ¾ĊúÞ£ ÿ ĈÅ½¿wz IøÚþùwý ćwă 

 

Course Syllabus: (32 Hours) 

Wooden building types, design criteria and codes 1 - 

Design loads, wooden structures behaviour under loads  2 - 

Wood properties, lumber grading, structural laminated glued lumbers 3 - 

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

Wooden diaphragm, wooden shear wall, wooden trusses 6 - 

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

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

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

 

References: 

ANSI/AWC, 2018, ñNational Design Specification for Wood Constructionò, ASD/LRFD, 

American Wood Council  
1. 

ANSI/AWC, 2015, ñSpecial Design Provisions for Wind and Seismicò, American Wood 

Council 
2. 

CSA O86, 2019, ñEngineering Design in Woodò, Canadian Standard Association. 3. 

Breyer, D. E., Cobeen, K., and Martin, Z., 2020, ñDesign of Wood Structuresò, 8th Edition, 

McGraw Hill. 
4. 
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 ¾ĊúÞ£ ÿ ć½vºĄòý ûwú¤·wÅwă Maintenance and Repair of Buildings 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

 ¿wĊþÊĊ~ 

  Ĉ³v¾Õā¿wÅ  ü¤z  ćwă

  Ăù½j- ā¿wÅ Ĉ³v¾Õ I ćwă

 ć¹đĀå- 

Design of Reinforced Concrete 

Structures 2, Design of Steel 

Structures 2 

Prerequisite      

¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  yĊÅj øĊăwæù wz ĈĉwþÉjā¿wÅ ºĊæù ¾úÝ ÿ ¢ĉĀê£ I¾ĊúÞ£ Ić¾ĉ¼~wă 

-  ( ā¿¾õ Ĉzwĉ¿½v wz ĈĉwþÉjā¿wÅ ćvü¤z ÿ ć¹đĀå ćwă  ¹Ā«Āù Ăù½j 

.  ( ā¿¾õ ¢ĉĀê£ wz ĈĉwþÉj ā¿wÅ ćvü¤z ÿ ć¹đĀå ćwă  ¹Ā«Āù Ăù½j 

/ (  ¿v ĈÉwý Ĉþ¤z  āºĉ¹ yĊÅj ćwă ā¿wÅ Ĉzwĉ¿½vĈĉwĊúĊÉ ôùvĀÝ 

0  ( Ĉþ¤z ćwă ā¿wÅ ¾ĊúÞ£ ²õwÎù ÛvĀýv 

1  (  Ĉþ¤z ćwă ā¿wÅ ½¹ ć¾ĊúÞ£ ²õwÎù ¿v ā¹wæ¤Åv ćwă Çÿ½ 

2  ( ā¿wÅ ¾ĊúÞ£ xj ¾ĉ¿ Ĉþ¤z ćwă 

3  (  Çÿ½ā¿wÅ Ĉñ¹½Ā· ôzwêù ½¹ ¢Ùwæ³ äö¤¸ù ćwăü¤z ćwă ć¹đĀå ÿ Ăù½j 

4  ( Ăùwý¾zā¿wÅ ć½vºĄòý ¢ĉ¾ĉºù ÿ ćÀĉ½ ćwă äö¤¸ù 

,+( óºù wz ĈĉwþÉjÈĊ~ äö¤¸ù ćwăā¿wÅ ºĊæù ¾úÝ ĈþĊzwă 

 

Course Syllabus: (32 Hours) 

Introduction to vulnerability, repair, strengthening and service life of structures 1 - 

  Introduction to seismic assessment of existing steel and reinforced concrete structures 2 - 

  Introduction to seismic strengthening of existing steel and reinforced concrete structures 3 - 
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Assessment of damaged concrete structures due to chemical agents 4 - 

Different repair materials of concrete structures 5 - 

Methods for utilization of repair materials in concrete structures 6 - 

Repair of underwater concrete structure  7 - 

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

 Programming and management for maintenance of different structures 9 - 

Introduction to different service life prediction models 10- 

 

References: 

 I± IćºĊÉ¾ù¿,.3/ IϦûwú¤·wÅ ć½vºĄòý ÿ ¾ĊúÞ£Ϧ¹¾ù¿ ¾Êý I 

Zomorshidi, 2005, "Building Repair and Maintenance", Zomord Publication (In Persian) 
1- 

 I| IĈÅÿºé,.43I Ϧ Ĉþ¤z ćwă ā¿wÅ ¾ĊúÞ£J ¢ĉ¾ĉºù ÿ ćÂ£v¾¤ÅvϦ ûv¾ĉv ¢ÞþÍ ÿ øöÝ āwòÊýv¹ ¡v½wÊ¤ýv I 

Quddousi, P., 2019, "Concrete Structures Repair; Strategy and Management", Iran 

University of Science and Technology Press (In Persian) 
2- 

 FEMA 273, 1997, ñNEHRP Guidelines for the Seismic Rehabilitation of Buildingsò, 

Federal Emergency Management Agency  
3- 

ACI 546R-96, 1998, (Reapproved 2001), ñConcrete Repair Guideò, American Concrete 

Institute,  
4- 

ACI 546.2R-10, 2010, ñGuide to Underwater Repair of Concreteò, American Concrete 

Institute 
5- 
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²õwÎù ¢ùÿwêù āwòÊĉwù¿j Strength of Materials Laboratory  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ , 1 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý ĈöúÝ Practical Course Type 

¿wĊþÊĊ~  ²õwÎù ¢ùÿwêù  , Strength of Materials 1 Prerequisite     

¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (   ¡vÀöå ÈÊí Èĉwù¿j 

-  (   ¡vÀöå Ĉ¤¸Å Èĉwù¿j 

.  (  ćÀöå ĂýĀúý Ăz¾Ñ Èĉwù¿j 

/ (  ćÀöå ÜÕwêù È°Ċ~ Èĉwù¿j 

0 ( ćÀöå ćwă ûĀ¤Å Èýwúí Èĉwù¿j äö¤¸ù ć½v¹¾Ċñ Ôĉv¾É wz 

1  (   Ç¾z Àí¾ù üĊĊÞ£ ÿ ćÀöå ćwă¾Ċ£ û½wê¤ùwý Èú· Èĉwù¿j 

2 ( ćÀöå Ă¤ÅĀĊ~ ¾Ċ£ Èĉwù¿j  #ÀĊ· ÿ Èý¾í IÈþ£$ 

3(  ôĉwÅÿ wz ĈĉwþÉj ā¿vºývôîÉ¾ĊĊâ£ ć¾Ċñwă 

4 ( Èĉwù¿j wz ĈĉwþÉjĈò¤Æ· ćwă 

,+( Èĉwù¿j wz ĈĉwþÉjĂ¤ĊÆĊ¤ÅđvĀ£Āå ćwă 

 

Course Syllabus: (32 Hours) 

Tension test of metals 1- 

Hardness test of metallic materials 2- 

  Impact test of metal specimen 3- 

Torsion test of mettalic sections 4- 
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Buckling test of metallic columns with different restrained conditions 5- 

  Unsymmetrical bending test on mettalic beams and determination of shear center 6- 

Continuous metallic beam test (stress, strain and deflection) 7- 

Introduction to displacement measurement instruments 8- 

Introduction to fatigue tests 9- 

Introduction to photoelasticity tests 10- 

 

References: 

ASTM, 2022, ñAnnual Book of Standardsò, Volumes 01.03, 01.04, 01.05, 03.01, 03.03, 

04.01, 04.02, 04.08, 04.09, 04.11, 04.12 and 04.13, American Standard for Testing and 

Materials, ASTM International, West Conshohocken, PA 
1. 

Punurai, W.,  Hsu, C. T. T., 2012, ñMechanics of Materials - Laboratory and 

Experimentsò, LAP Lambert Academic Publishing. 2. 

Beer, F. P., Johnston, Jr., E. R., DeWolf, J. T., and Mazurek, D. F., 2020, ñMechanics of 

Materialsò, McGraw-Hill Book Company. 
3. 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Wonsiri+Punurai&text=Wonsiri+Punurai&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Cheng-Tzu+Thomas+Hsu&text=Cheng-Tzu+Thomas+Hsu&sort=relevancerank&search-alias=books
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  ÿ  ĈÅ½¿wz  IÇĀ«  ćÁĀõĀþî£

āwñ½wí 

Welding Technology, Inspection 

and Workshop 

 

ā½wúÉ  Ã½¹   Course No. 

¹vºÞ£  º³vÿ - $20*, &-0*+ # 2(1.75+0.25) No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹ ć¾Úý I  Ĉăwñ½wí Theoretical, Workshop Course Type 

~ĊþÊĊ¿w  

ā¿wÅ Ĉ³v¾Õ  ćwă

ć¹đĀå -  Çÿ½ I  ćwă

ûwú¤·wÅ ćv¾«v  ÿ wă

  Ĉþúĉv 

Design of Steel Structures 2,  

Building Construction Methods 

and Safety 

Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5/+ #¢ÝwÅ 

äõv( ć¾Úý$ 5-3 ¢ÝwÅ # 

, (   ÇĀ« äĉ¾Þ£ ÿ Ă°¸ĉ½w£ 

-  ( ¹đĀå ÛvĀýv ćv¾z ćÁ½Āõw¤ù ¡wÚ³Ēù I¡vÀöå ËvĀ· ÿ ½w¤·wÅ 

.(   øtĒÝ    ĂÊêý ÿć½wîÉĀ« ½¹ ĈývĀ· 

/(  

 ÇĀ« ÛvĀýv Ĉå¾Þù Èíÿ½ ¹ÿ¾¤îõv$ Ĉîĉ¾¤îõv ÃĀé ć½wîÉĀ« Iwă$ #½v¹SMAW  ÃĀé ć½wîÉĀ«  I#

$ Øåw´ù ¿wñ ÈÉĀ~ wz Ĉîĉ¾¤îõvGUAW$ ć½¹Ā~ Ĉîĉ¾¤îõv ÃĀé ć½wîÉĀ« I#FCAW   I#

 $ Øåw´ù ¿wñ ÈÉĀ~ ¢´£ ü¤Æòþ£ ÃĀé ć½wîÉĀ«GTAW$ ć½¹Ā~ ¾ĉ¿ ÃĀé ÈÉĀ~  I#SAW  I#

$ wúÅĒ~ ÃĀé ć½wîÉĀ«PAW $ Ĉîĉ¾¤îõv ā½wz¾Å ć½wîÉĀ«  I#ESW # 

0(   ÇĀ« yĉwÞù ÿ ¡đwÎ£v ÛvĀýv Ĉå¾Þù 

1 (  Çÿ½ Ić½wîÉĀ« Çÿ½ Ăùwý¾z üĉÿº£ ćwăā¿vºýv ÇĀ« ½vºêù ć¾Ċñ 

2(  Çÿ½ xĀĊÝ Ç¾ĉ¼~ ā¹ÿº´ù IĈúÊ¯ ĈÅ½¿wz IÇĀ« ó¾¤þí ćwă 

3( Èĉwù¿j xĀĊÝ Ç¾ĉ¼~ ā¹ÿº´ù Ix¾¸ù¾Ċá ÿ x¾¸ù ćwă 

4  (  āÂĉÿ Ôĉv¾É ½¹ ć½wîÉĀ« 

 x( Ĉăwñ½wí$ 5,- #¢ÝwÅ 
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,(  Ç¿Āùj āwñ½wí ć½wîÉĀ« ćwă Ăýw·½wí ¿v ºĉ¹¿wz ÿ ĈöúÝ   

 

Course Syllabus: (40 Hours) 
A- Theoretical: (28 Hours) 

Welding history and definition 1 - 

Structure and properties of metals, metallurgical study of steels 2 - 

Welding symbols, how to read welding drawings? 3 - 

Weld types (according to welding execution method): SMAW, GUAW, FCAW, 

GTAW, SAW, PAW, ESW  
4 - 

Connection types and welding defects 5 - 

Welding program schedule, methods for weld measurement 6 - 

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

Weld destructive and nondestructive examination methods, weld defect acceptance 

tolerance  
8 - 

Welding in special environments and conditions 9- 

B - Workshop: (12 Hours) 

Training workshop and welding plants visits 1- 

 

References: 

  Iwă½wĊÞù üĉÿº£ ÿ Ĉþå ½Āùv ¾¤å¹ IĈþå ½Āùv ¢ýÿwÞù,.3+  IϦûv¾ĉv Ĉýwú¤·wÅ ć½wîÉĀ« Ăùwý üĊĉjϦI  Ăĉ¾Êý  ā½wúÉ  

--3I ½ĀÊí ćÀĉ½ Ăùwý¾z ÿ ¢ĉ¾ĉºù ûwù¿wÅ ¡v½wÊ¤ýv 

Deputy Technical Affairs, Office of Technical Affairs and Standards Compilation, 

2001, "Structural Welding Regulations of Iran", Publication No. 228, Publications of 

the Management and Planning Organization (In Persian) 

1. 

WIT-T, 2020, ñWelding Inspection Technologyò, 6th Edition, American Welding 

Society 
2. 

William, A. B., Mark, A. B., Kevin, E. B., 2009, ñWelding Technology Fundamentalsò, 

Goodheart-Willcox  
3. 

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22William+A.+Bowditch%22&source=gbs_metadata_r&cad=3
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Mark+A.+Bowditch%22&source=gbs_metadata_r&cad=3
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Kevin+E.+Bowditch%22&source=gbs_metadata_r&cad=3
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 ā¿¾õ Ĉ³v¾Õā¿wÅ ćv Ĉþ¤z ćwă Seismic Design of Concrete Structures 

 

Ã½¹ ā½wúÉ   Course No) 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

  ¿wĊþÊĊ~ 

ā¿wÅ Ĉ³v¾Õ  ćwă

ü¤z Ăù½j- I  óĀÍv

 ĂõÀõ¿ ĈÅºþĄù 

Design of Reinforced Concrete 

Structures 2, Earthquake Engineering 

Fundamentals 

Prerequisite      

 ¿wĊþúă  ĂõÀõ¿ ĈÅºþĄù óĀÍv Earthquake Engineering Fundamentals Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  Ĉ³v¾Õ Ĉöí ¡wÚ³Ēù 

-  (  ø¤ÆĊÅ Iā¿wÅ ôĊö´£ ¿¾õ Ĉ{ýw« ¾z½wz ćwăāćv 

.  ( 
 ā¿¾õ Ĉ³v¾Õ ĂæÆöå ôîÉ ÿ ćv ā¿wÅ ½¹ ć¾ĉ¼~ü¤z ćwă  ¡đwÎ£v ÿ iwÒÝv Ĉ³v¾Õ ĈùĀúÝ ÔzvĀÑ IĂù½j

ôîÉ ¾ĉ¼~ 

/ ( ø¤ÆĊÅ ü¤z ¾z½wz ½vĀĉ¹ ćwă Ăù½j 

0 ( ø¤ÆĊÅ #āÂĉÿ ÿ ÔÅĀ¤ù IĈõĀúÞù$ Ăù½j ü¤z ĈÊú· xwé ćwă 

1  ( ø¤ÆĊÅ ü¤z ā¹wÅ xwé ćwă  ºþz½wĄù wĉ ÿ ĈÉ¾z ½vĀĉ¹ wz Ăù½j 

2 ( ø¤ÆĊÅ Ĉ{Ċí¾£ ÿ Ăýwñÿ¹ ćwă 

 

Course Syllabus: (48 Hours) 

General seismic design requirements 1   ( 

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

Design philosophy and ductility in reinforced concrete structures, general requirements in 

ductile design of members and connections 
3   ( 

Reinforced concrete load-bearing wall systems 4   ( 

Reinforced concrete moment frames (ordinary, intermediate, and special) 5   ( 
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Simple reinforced concrete frames with shear walls or steel bracing 6   ( 

Composite and dual seismic force resisting systems 7 ( 

 

References 5 

ACI-318-19; 2019 ϦBuilding Code Requirements for Structural ConcreteϦ, American 

Concrete Institute 
1 ) 

Paulay, T., and Priestley, M. J. N., 1992, ñSeismic Design of Reinforced Concrete and 

Masonry Buildingsò, John Wiley and Sons, Inc. 
2 ) 

Moehle, J. P., 2015, ñSeismic Design of Reinforced Concrete Buildingsò, Mac Graw-Hill  

Book Company 
3 ) 

Fardis, M., Carvalho, E., and Fajfar, P., 2015, ñSeismic Design of Concrete Buildings to 

Eurocode 8ò, CRC Press 
4 ) 

  IøĄý ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.44  IϦûwú¤·wÅ ćv¾«v ÿ ±¾ÕĂù½j ü¤z ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 9, 2020, "Design and Construction of 

Reinforced Concrete Structures", 5th Edition, Ministry of Roads and Urban Development, 

Office of National Regulations and Building Control (In Persian) 

5 ) 

 ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊtj ć¾òý¿wz Ĉútv¹ Ă¤Ċúí  IĂõÀõ¿ ¾zv¾z ½¹ wă,/+,  IϦûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊĉj  ¾zv¾z ½¹ wă ĂõÀõ¿
 ¹½vºýw¤Åv$-3++#Ϧ Iø¬þ~ Èĉv¾ĉÿ ć¿wÅ¾ĄÉ ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù I 

Permanent Committee for Revision of Code for Buildings Design against Earthquake, 2022, 

"Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)", 5th 

Edition, Road, Housing and Urban Development Research Center (In Persian) 

6 ) 
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 ā¿¾õ Ĉ³v¾Õā¿wÅ ćvć¹đĀå ćwă  Seismic Design of Steel Structures 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉzw¸¤ýv Selective Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w  
 ā¿wÅ Ĉ³v¾Õ  ć¹đĀå ćwă

- ĂõÀõ¿ ĈÅºþĄù óĀÍv I   

Design of Steel Structures 2, 

Earthquake Engineering 

Fundamentals 

Prerequisite      

 ¿wĊþúă  ĂõÀõ¿ ĈÅºþĄù óĀÍv Earthquake Engineering 

Fundamentals 
Corequisite 

 

ôÎå¾Å Ã½¹$ 5/3 ¢ÝwÅ# 

, (  Ĉ³v¾Õ Ĉöí ¡wÚ³Ēù 

-  (  ø¤ÆĊÅ Iā¿wÅ ôĊö´£ ¿¾õ Ĉ{ýw« ¾z½wz ćwăāćv ā¿wÅ ćwă ć¹đĀå  

. (  ā¿¾õ Ĉ³v¾Õ ĂæÆöå ôîÉ ÿ ćv ā¿wÅ ½¹ ć¾ĉ¼~  ¡đwÎ£v ÿ iwÒÝv Ĉ³v¾Õ ĈùĀúÝ ÔzvĀÑ Ić¹đĀå ćwă

ôîÉ ¾ĉ¼~ 

/ ( ø¤ÆĊÅ ćwă I#āÂĉÿ ÿ ÔÅĀ¤ù IĈõĀúÞù$ ĈÊú· xwé āºÉ ºĊĉm£ ÈĊ~ ¿v ¡đwÎ£v wz ĈĉwþÉj 

0 ( ø¤ÆĊÅ ĈÉ¾z ½vĀĉ¹ ø¤ÆĊÅ I#v¾ñvÿ ÿ v¾òúă ºþz½wĄù$ āºÉ ćºþz½wĄù xwé ćwă 

1  ( ø¤ÆĊÅ Ĉ{Ċí¾£ ÿ Ăýwñÿ¹ ćwă 

2 (  ø¤ÆĊÅ wz ĈĉwþÉj ā¿¾õ ¾z½wz üĉĀý ćwă ā¿wÅ ó¾¤þí ÿ ćv 

3 (  ÔzvĀÑ wz ĈĉwþÉjø¤ÆĊÅ ½¹ ¡đwÎ£v ÿ iwÒÝv ºĊĉm£ ÿ Èĉwù¿j ā¿¾õ ¾z½wz ćwă  Ĉ{ýw« ćv 

 

Course Syllabus: (48 Hours) 

General seismic design requirements 1 - 

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

Design philosophy and ductility in steel structures, steel as a ductile material, general 

requirements in ductile design of members and connections 
3 - 
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Moment frames (ordinary, intermediate, and special), prequalified connections in moment 

frames 
4 - 

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

Composite and dual seismic force resisting systems 6 - 

Novel SFRSôs in steel buildings 7 - 

Tests, procedure for seismic performance approval of members, connections in SFRSôs 8 - 

 

References: 

ANSI/AISC 341-16, 2016, ñSeismic Provisions for Structural Steel Buildingsò, American 

Institute of Steel Construction   
1. 

AISC, 2018, ñSeismic Design Manualò, 3rd Edition, American Institute of Steel Construction  2. 

ANSI/AISC 358-16, 2016, ñPrequalified Connections for Special and Intermediate Steel 

Moment Frames for Seismic Applicationsò, American Institute of Steel Construction   
3. 

Gioncu, V., and Mazzolani, F., 2017, ñSeismic Design of Steel Structuresò, 1st Eition., CRC 

Press. 
4. 

Bruneau, M., Uang, C. M., and Sabelli, R., 2011, ñDuctile Design of Steel Structuresò, 2nd 

Edition, McGraw-Hill  Book Company 
5. 

  Iøă¹ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/+,  IϦûwú¤·wÅ ćv¾«v ÿ ±¾Õć¹đĀå ćwăϦ I  Iø¬þ~ Èĉv¾ĉÿ    ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 10, 2022, "Design and Construction of Steel 

Structures", 5th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

6. 

https://www.amazon.com/Michel-Bruneau/e/B003UPH546/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Chia-Ming+Uang&text=Chia-Ming+Uang&sort=relevancerank&search-alias=books
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
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ĂþĊù¿ 

ĂÊêý ć½v¹¾z 

(Surveying) 
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 ½ÿ¹ ¿v È¬þÅ Ĉýw{ù Principles of Remote Sensing 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
 ĂÊêý  Ĉýw{ù  ć½v¹¾z

 ĈþĊù¿ 
Fundamentals of Terrestrial Surveying Prerequisite    

¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  ½ÿ¹ ¿v È¬þÅ Ăĉw~ øĊăwæù ÿ äĉ½wÞ£ I ½ÿ¹ ¿v È¬þÅ ćvÀ«v 

-  ( 
 ½ÿ¹ ¿v È¬þÅ ìĉÀĊå Iwþâùÿ¾¤îõv äĊÕ wz ĈĉwþÉjÕÄĊ I Èþí øă¾z ÛvĀýv  äĊÕ ÿ wă āºĉº~

ÄĊÕwþâùÿ¾¤îõv I  ©vĀùv Ĉ£½v¾³ ÜÊÞÊ£ ¾z øíw³ üĊývĀé 

.  (  āºþ¬þÅ ÿ wăĀîÅ ÛvĀýv ½ÿ¹ ¿v È¬þÅ ćwă 

/ (  ¿v Ĉ·¾z Ĉå¾Þù¢ĉ½Āùwùā½vĀăwù ćwă ćv üĊù¿ Èĉw~ 

0 (  ā½vĀăwù ¾ĉÿwÎ£ Ç¿v¹¾~ ÈĊ~ćv Ić¾¤ùĀĉ¹v½ ¡w´Ċ´Î£ I ĈÅºþă ¡w´Ċ´Î£ 

1  ( 
 ¾z ćv Ăùºêùćv ā½vĀăwù ¾ĉÿwÎ£ Ç¿v¹¾~ 5 ¾ĊÆæ£ IĈòý½ ¡w{Ċí¾£ I¾ĉĀÎ£ ć¿wÅ¿½wzôĊö´£ I   ćwă Ăæõoù

ĈöÍv I wă¾¤öĊå 

2 ( ā½vĀăwù ¾ĉÿwÎ£ ć½wùj ÿ ĈùĀé½ Ç¿v¹¾~Ăê{Õ IĀòõv ĈĉwÅwþÉ$ ćv #¾ĉĀÎ£ ćºþz ĂÞÖé I¾ĉĀÎ£ ćºþz 

3 ( wă¹¾z½wí ¡đĀÎ´ù ÿ  ½ÿ¹ ¿v È¬þÅ 

 

Course Syllabus: (48 Hours) 

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

Physical principles of RS, electromagnetic wave, interaction of objects with, electromagnetic 

wave, thermal radiation 
2 - 

Platforms and sensors 3 - 

Introduction to some of Earth observation satellite missions 4 - 

Image preprocessing, radiometric correction, geometric correction 5 - 
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Introduction to image processing, interpretation, color composite, image enhancement, 

principal component analysis (PCA), filtering 
6 - 

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

RS applications and products 8 - 

 

References: 

Richards, J. A. and Xiuping, J., 2013, ñRemote Sensing Digital Image Analysisò, 4th Edition, 

Springer 
1. 

Weng, Q., Quattrochi, D., and Gamba, P., 2018, ñUrban Remote Sensingò, CRC Press 2. 
 I)ć IĈĉwÑ½ ÿ )x )Ã ĈúÕwå,/+, IϦ½ÿ¹ ¿v È¬þÅ Ĉýw{ùϦā¹v¿j ¡v½wÊ¤ýv Iø¬þ~ |w¯ I 

Fatemi S. b. and Rezaei, Y., 2022, "Fundamentals of Remote Sensing", 5th Edition, Azadeh 

Publications (In Persian) 

3. 
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 ĈĉwĊåv¾â« ¡wÝĒÕv ø¤ÆĊÅ Ĉýw{ù  

 ûv¾úÝ ĈÅºþĄù ½¹ 
GIS Principles in Civil Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

wĊþÊĊ~¿  
  ć½v¹¾z  ĂÊêý  Ĉýw{ù

 ĈþĊù¿ 
Fundamentals of Terrestrial Surveying Prerequisite      

¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, ( øĊăwæù ¾z ć½ÿ¾ù  I  äĉ¾Þ£GIS I Ă°¸ĉ½w£GIS I  ćvÀ«vGIS 

-  (  ā¹v¹ ć¿wÆõºù Ĉýwîù ćwă 

.  (   ½¹ ºÞz ¹vºÞ£ ¾Úý ¿v wă ā¹v¹GIS 

/ (  ā¹v¹ Èĉwúý ÿ ć¿wÅ ā¾Ċ·» ¾£ĀĊ ùwí ½¹ wă 

0 (  Çÿ½ Ĉýwîù ā¹v¹ ĂĊĄ£ ćwă 

1  (  ā¹v¹ û¹Āúý Ü«¾ù üĊù¿ ÿ ¾ĉĀÎ£ ćwă ø¤ÆĊÅ ¾z ć½ÿ¾ù Ĉýwîù ćwă 

2 (  ā¹v¹ āwòĉw~(Database) I ûj ÛvĀýv ÿ ā¹v¹ āwòĉw~ ¢ĉ¾ĉºù ø¤ÆĊÅ 

3 (  ĈæĊÍĀ£ ¡wÝĒÕv 

4  (  ćÁĀõĀ~Ā£ 

,+( Ĉzwĉ ûÿ½¹ I Çÿ½ ĈÞÖé ćwăI   Çÿ½ ć½wùj ćwă 

,, ( Ĉýwîù ā¹v¹ āwòĉw~ I Ĉýwîù ć½v¼ñ ĂýwÊý 

,- ( 
  ½¹ Ĉýwîù ôĊö´£ ÿ ĂĉÀ°£GIS Ić½v¹¾z ćwă Ăĉđ ĈýwÉĀ úă ÜzvĀ£  Ić¾¤Å½ ćwă Ăĉđ ĈýwÉĀ úă ÜzvĀ£  I

ć¾¤Å½ ćwă Ăĉđ ćÿ½¾z ĈÑwĉ½ ¡wĊöúÝ  IÈ¸~ ÜzvĀ£  IĀ¬¤Æ« Üzw£ I  ć½v¼ñ û¿ÿ Çÿ½AHP 

,. (  Ĉ{ÎÝ ćwă Ăî{É ìúí Ăz ć¿wÆõºù ¾z ćv Ăùºêù 
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Course Syllabus: (32 Hours) 

Introduction, GIS definition, GIS history, GIS component 1 - 

Modeling spatial data 2 - 

Data type w.r.t. number of dimensions 3 - 

Data storage and visualization in computer 4 - 

Methods of spatial data generation 5 - 

Projection systems and georeferencing 6 - 

Database, Database Management System (DBMS) and its type,  7 - 

Attribute information 8 - 

Topology 9 - 

Interpolation, deterministic, geostatistic 10- 

Spatial database, spatial indexing 11- 

Spatial data analysis in GIS, overlay functions of vector layers, overlay functions of raster 

layer, arithmetic operations, spread function, searching function, Analytic Hierarchy Process 

(AHP) 
12- 

Modeling using Artificial Neural Network (ANN) 13- 

 

References: 

Chang, K., 2018, ñIntroduction to Geographic Information Systemò, 9th Edition, McGraw-

Hill Education.   
1. 

Davis, B. E., 2001, ñGIS: A Visual Approachò, Onward Press 2. 
Longley, P. A., Goodchild, M., Maguire, D. J. and Rhind, D. W., 2011, ñGeographic 

Information Systems and Scienceò, Wiley 
3. 

  I)Û Ićºú´ù ĈöÝ,.33  IϦø¤ÆĊÅ ÿ ÷ĀöÝ Ĉýw{ùĈĉwĊåv¾â« ¡wÝĒÕv ćwăϦ I    ĈýwÆýv ÷ĀöÝ y¤í üĉÿº£ ÿ ĂÞõwÖù ûwù¿wÅ

āwòÊýv¹ #¢úÅ$ wă 

Ali Mohammadi, A., 2009, "Basics of Geographical Information Sciences and Systems", 

University Humanities Books Compiling Organization (In Persian) 

4. 

http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Paul+A.+Longley
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Mike+Goodchild
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=David+J.+Maguire
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=David+W.+Rhind
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 Ĉýw{ù ć¾¤ùv¾ñĀ¤å Fundamentals of Photogrammetry 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ć½v¹¾z  ĂÊêý  Ĉýw{ù

 ĈþĊù¿ 
Fundamentals of Terrestrial 

Surveying   
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  Ăùºêù  ć¾¤ùv¾ñĀ¤å ¾z ćv 

-  (  $ ¾ĉĀÎ£ ôĊîÊ£ Ĉýw{ù üĊz½ÿ¹ø¤ÆĊÅ ÿ wă¾ñ¾ĉĀÎ£ ćwă # 

.  (  ĈÆîÝ ¡vºăwÊù 

/ ( ć¾¤ùv¾ñĀ¤å óĀÍv   ÄîÝ ì£ 

0 ( óĀÍv  ¾¤ùv¾ñĀ¤åć  ÄîÝ ©ÿ¿ 

1  ( ĂùºêùĈöĊö´£ ć¾¤ùv¾ñĀ¤å ¾z ćv 

2 ( ĂùºêùĈĉvĀă ć¾¤ùv¾ñĀ¤å ¾z ćv 

3( Ăùºêù¹w Ą~ ć¾¤ùv¾ñĀ¤å ¾z ćv 

4  ( Ăùºêù āw£Āí¹¾z ć¾¤ùv¾ñĀ¤å ¾z ćv 

,+ ( ¹¾z½wí  ¡đĀÎ´ù ÿ wă ć¾¤ùv¾ñĀ¤å 

 

Course Syllabus: (48 Hours) 

Introduction to photogrammetry 1 - 

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

Image measurements 3 - 

Single-image photogrammetry 4 - 

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
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Stereophotogrammetry 5 - 

Introduction to analytical photogrammetry 6 - 

Introduction to aerial photogrammetry 7 - 

Introduction to UAV photogrammetry 8 - 

Introduction to close-range photogrammetry 9 - 

Photogrammetric products and applications 10- 

 

References: 

Wolf, P. R., Dewitt, B. A. and Wilkinson, B., 2014, ñElements of Photogrammetry with 

Applications in GISò, 4th Edition, McGraw-Hill Education 
1. 

Luhmann, T., Robson, S., Kyle, S. and Boehm, J., 2013, ñClose-Range Photogrammetry and 

3D Imagingò, 2nd Edition, De Gruyter Publisher 
2. 

Fernando Carvajal-Ramírez, F., Agüera-Vega, F., and Martínez-Carricondo, P., 2021, ñUAV 

Photogrammetry and Remote Sensingò MDPI publisher 
3. 

Schenk, T., 2005, ñIntroduction to Photogrammetryò, The Ohio State University 4. 

http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch11
http://accessengineeringlibrary.com/browse/elements-of-photogrammetry-with-applications-in-gis-fourth-edition/c9780071761123ch11
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
http://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Jan+Boehm&search-alias=books&text=Jan+Boehm&sort=relevancerank


 ¢Æĉ¿ ÔĊ´ù ÿ ûwú¤·wÅ Iāv½ ĈÅºþĄù È¸z 
Department of Civil and Environmental Engineering 

  

213 | 261 P a g e 

 

 

  ¹¾z½wí ĈĉwĊåv¾â« ¡wÝĒÕv ø¤ÆĊÅ  

 xj Üzwþù ĈÅºþĄù ½¹ 

GIS Applications in Water Resources 

Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  

  Ĉýw{ùĒÕv ø¤ÆĊÅ  ¡wÝ

ĈĉwĊåv¾â«    ĈÅºþĄù ½¹

ûv¾úÝ  ćÁĀõÿ½ºĊă  I

 ìĊõÿ½ºĊă IĈÅºþĄù 

GIS Principles in Civil Engineering, 

Engineering Hydrology, Hydraulics 
Prerequisite    

 ¿wĊþúă   Corequisite 

 

 5Ã½¹ ôÎå¾Å$.-  ¢ÝwÅ# 

, (  Ăùºêù 5 ÿ xj ÜzwþùGIS I  ćvÀ«vGIS 

-  ( xj Üzwþù ćv¾z ĈùĀé½ ā¹v¹ Üzwþù 

.  ( ~ ā¹v¹ āwòĉwgeodatabase  ā¹v¹ óºù Igeodatabase  ā¹v¹ óºù IArc hydro 

/ (   ôĊö´£ ÜzvĀ£GIS  ĈÑwĉ½ ¡wĊöúÝ ÿ 

0 ( ã¾Þù GIS  xj ćÁĀõÿ½ºĊă ćv¾z Ĉ´ÖÅ ćwă 

1  ( GIS  xj ćÁĀõÿ½ºĊă ćv¾z ĈþĊù¿¾ĉ¿ ćwă 

2 ( GIS  xj ¢ĊæĊí ćv¾z 

3 ( GIS  ĈþĊz ÈĊ~ ÿ xj Üzwþù Èĉw~ ćv¾z 

 

Course Syllabus: (32 Hours) 

Introduction: water resources and GIS, GIS component 1 - 

Digital data sources for water resources 2 - 

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

GIS for surface water hydrology 5 - 

GIS for groundwater hydrology  6 - 

GIS for water quality 7 - 

GIS for water resources monitoring and forecasting 8 - 

 

References: 

Johnson, L. E., 2009, ñGeographic Information Systems in Water Resources Engineeringò, 

CRC Press 1. 

Dixon, B. and Uddameri, V., 2015, ñGIS and Geocomputation for Water Resource Science 

and Engineering (Wiley Works)ò, American Geophysical Union 2. 

Patel, D., 2014, ñApplication of RS and GIS in Water Resources Managementò, LAP 

LAMBERT Academic Publishing 3. 
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 ĈĉwĊåv¾â« ¡wÝĒÕv ø¤ÆĊÅ āwòÊĉwù¿j GIS Laboratory    

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ , 1 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý ĈöúÝ Practical Course Type 

 ¿wĊþÊĊ~ 
  Ĉýw{ù ¡wÝĒÕv  ø¤ÆĊÅ

ĈĉwĊåv¾â«   ûv¾úÝ ĈÅºþĄù ½¹ 
GIS Principles in Civil 

Engineering 
Prerequisite   

¿wĊþúă 
  Ĉýw{ù ¡wÝĒÕv  ø¤ÆĊÅ

ĈĉwĊåv¾â«   ûv¾úÝ ĈÅºþĄù ½¹ 
GIS Principles in Civil 

Engineering 
Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, ( 
Ăùºêù  ¾z ćvArcGIS ºêù I  ¾z ćv ĂùArcmap IĂĉđ û¹¾í ĂåwÑv I  ĂåwÑv$ ĈæĊÍĀ£ ¡wÝĒÕv óÿº«

 IÈĉv¾ĉÿ IºöĊå û¹¾í #)))) 

-  ( ArcCatalog Iºĉº« Ăĉđ ¹w¬ĉv 

.  ( û¹¾í Ü«¾ù üĊù¿  I¾ĉĀÎ£ ø¤ÆĊÅ ¾ĊĊâ£  I ¾ĉĀÎ£ ø¤ÆĊÅ äĉ¾Þ£ 

/ ( ć¿wÅ ĈùĀé½ I Èĉv¾ĉÿ ½vÀzv 

0 (  Ĉîĉ¹Àý ÜzvĀ£ 

1  (  ĈæĊÍĀ£ ¡wÝĒÕv ìúí Ăz Ā¬¤Æ« 

2 (  ÜzvĀ£overlay  I  ÜzvĀ£overlay    I¾¤Å½ ćwă Ăĉđ ćÿ½¾z ÜzvĀ£overlay   ½v¹¾z ćwă Ăĉđ ćÿ½¾z 

3 ( ćºÞz ĂÅ ôĊö´£  ITIN  IûvÀĊù Ĉþ´þù IyĊÉ IyĊÉ ¢Ą« I )))) 

 

Course Syllabus: (32 Hours) 

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

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

ArcCatalog, new layer generation 2 - 

Georeferencing, reprojection, projection definition 3 - 

Digitizing, edit toolbox 4 - 
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Proximity functions 5 - 

Searching by attribute 6 - 

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

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

 

References: 

Hillier, A., 2011, ñManual for Working with ArcGIS10ò, University of Pennsylvania, 

School of Design, SELECTWORKS Press 
1. 

Law, M. ,2022, ñGetting to Know ArcGIS Desktop 10.8ò,6th Edition, Esri Press 2. 

Price, M. H., 2022, ñSwitching to ArcGIS Pro from ArcMapò, 2nd Edition, Esri Press 3. 
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 ĈýwĄ« ¢ĊÞéĀù üĊĊÞ£ ø¤ÆĊÅ Ĉýw{ù 
Principles of Global Positioning 

System   

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ vĈzw¸¤ý Selective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ć½v¹¾z  ĂÊêý  Ĉýw{ù

 ĈþĊù¿ 
Fundamentals of Terrestrial Surveying Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (   Ăùºêù  ø¤ÆĊÅ ¾z ćv ā½vĀăwù ¢ĊÞéĀù üĊĊÞ£ĈýwĄ« ćv 

-  ( À«t ¢ĊÞéĀù üĊĊÞ£ ø¤ÆĊÅ ¡wĊ 

.  (  Ãwĉwz ÿ wăwÖ· Ãv Ĉ~ Ĉ« ćwă 

/ (  ÷Ā¤ĉ¹ø¤ÆĊÅ Iwă ø¤ÆĊÅ ÿ ¡wÎ¤¸ù ćwă ¾ĉĀÎ£ ćwă 

0 (  Çÿ½ Ãv Ĉ~ Ĉ« ¢ĊÞéĀù üĊĊÞ£ äö¤¸ù ćwă 

1  (  ìĊþî£ ¿wå ÷wĄzv ô³ ćwă 

2 (  ¢ù¾å  ÿ Ãv Ĉ~ Ĉ« ¹½vºýw¤Åv ćwă Ãv Ĉ~ Ĉ« ćwă¹¾z½wí 

3 ( ø¤ÆĊÅ ā½vĀăwù ć¾zÿwý ćwă ¾òĉ¹ ćv 

 

Course Syllabus: (32 Hours) 

Introduction to GPS 1 - 

GPS details 2 - 

GPS errors and biases 3 - 

Datums, coordinate systems, and map projections 4 - 

GPS positioning modes 5 - 
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Ambiguity-resolution techniques 6 - 

GPS standard formats and GPS applications 7 - 

Other satellite navigation systems 8 - 

 

References: 

Blokdyk, G., 2022, ñGlobal Positioning Systemò, 3rd Edition, 5STARCooks 1. 
Leick, A., Rapoport, L. and Tatarnikov, D., 2015, ñGPS Satellite Surveyingò, 4th Edition, 

John Wiley and Sons, Inc. 
2. 

Hoffmann-Wellenhof, B., Lichtenegger, H., and Collins, J., 1994, ñGlobal Positioning 

System: Theory and Practiceò, 3rd Edition, Springer-Verlag 
3. 

Krakiwsky, E. J., 1973, ñConformal Map Projections in Geodesyò, Department of Geodesy 

and Geomatics Engineering, Lecture Note No. 37, University of New Brunswick, 

Fredericton, New Brunswick, Canada 
4. 

Teunissen, P. J. G., Jonge, P. J. and Tiberius, C. C. J. M, 1995, ñA New Way to Fix Carrier-

Phase Ambiguitiesò, GPS World, Vol. 6, No. 4, pp. 58-61 
5. 

Vanicek, P. and Krakiwsky, E. J., 1986, ñGeodesy: The Conceptsò, 2nd Edition, Elsevier 

Science 
6. 

Kaplan, E. D., and Hegarty, C. J., 2005, ñUnderstanding GPS: Principles and Applicationsò, 

2nd Revised Edition, Artech House Publishers 
7. 

El-Rabbany, A., 2006, ñIntroduction to GPS: The Global Positioning Systemò, 2nd Revised 

Edition, Artech House Publishers 
8. 
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  ćwă ûĀù¿j ÿ ĈþîÉ¾Å ¡w{Åw´ù

ć½wùj 

Adjustment Calculations and 

Statistical Tests 

 

  Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý   ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~    ôĊö´£  ć¹ºÝ Numerical Analysis Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (   ĈþîÉ¾Å üĉ¾¤úí  ¡wÞz¾ù 

-  ( ć½ÿ¾ù  ¾z ËvĀ·  üĉ¾¤úí ¡wÞz¾ù 

.  (  ĈþîÉ¾Å Ăz  Çÿ½  Ĉ{Ċí¾£ 

/ (  ĈþîÉ¾Å Ăz  Çÿ½  ìĉ¾¤ùv½w~ 

0 (  ĈþîÉ¾Å Ăz  Çÿ½  ¡đ¹wÞù  Ó¾É 

1  (  ĈþîÉ¾Å wz  ¹ĀĊé 

2 ( ûĀù¿j  ćwă ô{é ¿v  ĈþîÉ¾Å 

3 ( ûĀù¿j  ćwă  ºÞz ¿v  ĈþîÉ¾Å 

 

Course Syllabus: (48 Hours) 

Least squares adjustment 1 - 

A review of least squares properties 2 - 

Mixed model 3 - 

Observation equation model 4 - 

Condition equation model 5 - 

Adjustment with constraints 6 - 
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Testing before adjustment 7 - 

Testing after adjustment 8 - 

 

References: 

Teunissen, P.J.G., 2006, ñProbablity and Observation Theoryò, Lecture Notes, Delft 

University of Technology  
1. 

Leick, A., Rapoport, L. and Tatarnikov, D., 2015, ñGPS Satellite Surveyingò, 4th Edition, 

John Wiley & Sons, Inc.  
2. 

Vanicek, P., and Krakiwsky, A., 2015, "Geodesy the Concepts", North-Holland Publishing 3. 

Kariya, T., and Kurata, H., 2004, "Generalized Least Squares", John Wiley & Sons, Inc. 4. 
Bjorck, A., 1996, "Numerical Methods for Least Squares Problems", Society for Industrial 

& Applied Math. 
5. 

Wolf, P. R., and Ghilani, C. D., 1997, "Adjustment Computations: Statistics and Least 

Squares in Surveying and GIS", 3rd Edition, John Wiley & Sons, Inc. 
6. 

Cooper, M. A. R., 1987, "Control Surveys in Civil Engineering", Collins Professional and 

Technical Books 
7. 

Mikhail, E. M., 1983, "Observations and Least Squares", University Press of Amer 8. 
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  ôĊö´£ ÿ ìĊ£¹ĀtÁ ć½v¹¾z ĂÊêý

 ó¾¤þí ćwă Ăî{É 

Geodetic Surveying and Control 

Networks Analysis 

 

  Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ . 3 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý   ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
 ¡w{Åw´ù ĈþîÉ¾Å  ÿ 
ûĀù¿j  ćwă  ć½wùj 

Adjustment Calculations and  

Statistical Tests 
Prerequisite      

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å/3 #¢ÝwÅ 

, (  ĈþîÉ¾Å Ăz  Çÿ½  ¹ĀĊé Ĉöévº³  ÿ  Ĉö·v¹ 

-  ( ôĉº{£ ćºþýwúă S  ÿ wă¹¾z½wí. 

.  ( ¹wú¤Ýv ć¾ĉ¼~  Ĉö·v¹ 

/ ( ¹wú¤Ýv ć¾ĉ¼~  Ĉ«½w· 

0 ( Ĉ³v¾Õ Ă{£¾ù  ¾æÍ 

1  ( Ĉ³v¾Õ Ă{£¾ù  ìĉ 

2 ( Ĉ³v¾Õ Ă{£¾ù  ÿ¹ 

3 ( Ĉ³v¾Õ Ă{£¾ù  ĂÅ 

  

Course Syllabus: (48 Hours) 

Least squares adjustment with minimal and inner constraints 1 - 

S transformation and applications 2 - 

Internal reliability 3 - 

External reliability 4 - 

Zeroth order design of geodetic network 5 - 
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First order design of geodetic network 6 - 

Second order design of geodetic network 7 - 

Third order design of geodetic network 8 - 

 

References: 

Johnson, A., 2014, ñPlane and Geodetic Surveyingò, 2nd Edition, CRC Press, Taylor & 

Francis Group, Spon Press Book 
1. 

US. Army Corps of Engineers, 2004, "Geodetic and Control Surveying", University Press 

of the Pacific 
2. 

Grafarend, E. W., and Sanso, F., 1985, "Optimization and Design of Geodetic Networks", 

Springer-Verlag 
3. 

Berber, M., 2006, "Robustness Analysis of Geodetic Networks", UNB Technical Report 4. 

Kuang, S., 1996, "Geodetic Network Analysis and Optimal Design", Sams Publications 5. 
Cooper, M. A. R., 1987, "Control Surveys in Civil Engineering", Collins Professional and 

Technical Books. 
6. 

Leick, A., Rapoport, L., and Tatarnikov, D., 2015, ñGPS Satellite Surveyingò, 4th Edition, 

John Wiley and Sons, Inc.  
7. 

Teunissen, P.J.G., 2006, ñProbablity and Observation Theoryò, Lecture Notes, Delft 

University of Technology 
8. 

Sanso, F., Reguzzoni, M., and Barzaghi, R., 2019, ñGeodetic Heightsò, Springer 

International Publishing 
9. 
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 ć½v¹¾z ĂÊêý ÿ ć¿¹ĀtÁÿ¾îĊù

 Ĉ¤ÞþÍ 

Microgeodesy and Industrial 

Surveying 

 

  ā½wúÉ

 Ã½¹ 

 
 Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý   ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ÿ ìĊ£¹ĀtÁ ć½v¹¾z ĂÊêý
 ó¾¤þí ćwă Ăî{É ôĊö´£ 

Geodetic Surveying and Control  

Networks Analysis 
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  ¢Ċúăv ¦´z ĂÊêý  ć½v¹¾z ć¿¹ĀtÁÿ¾îĊù  Ĉ¤ÞþÍ ÿ 

-  (  ¹w¬ĉv Ăî{É  ćwă  ć¿¹ĀtÁÿ¾îĊù 

.  ( ąĀ´ý ÷w¬ýv I¡vºăwÊù  ćwă½wĊÞù ó¾¤þí  ĈæĊí  ½¹  Ăî{É ćwă  ć¿¹ĀtÁÿ¾îĊù 

/ ( ôtwÆù  Ëw·  ½¹  ĂÊêý ć½v¹¾z  Ĉ¤ÞþÍ ÿ  ć¿¹ĀtÁÿ¾îĊù  ôùwÉ  ć½v¼ñ¹vº¤ùv ÿ yÎý èĊé¹ ¡vÀĊĄ¬£ 

0 (  Ĉtw¬zw«  èöÖù  ½¹  Ăî{É  ćwă  ć¿¹ĀtÁÿ¾îĊù ôùwÉ  äÊí Ówêý  ½vºĉw~ ½¹  Ăî{É ćwă ć¿¹ĀtÁÿ¾îĊù 

1  (  Ĉtw¬zw«  Ĉ{Æý ÿ ÷ĀĄæù  üĉ¾¤Åv  ½¹  Ăî{É  ćwă  ć¿¹ĀtÁÿ¾îĊù 

2 (  ÛvĀýv èĊæö£  ¡vºăwÊù äö¤¸ù  ½¹ Ăî{É  ćwă  ć¿¹ĀtÁÿ¾îĊù 

3 ( øĊÚþ£ ÿ Èĉwù¿j  āwò¤Å¹ Iwă  ā¹wæ¤Åv ¿v GPS  ćv¾z  ôîÉ ¾ĊĊâ£ üĊĊÞ£ 

  

Course Syllabus: (32 Hours) 

The importance of microgeodesy and industrial surveying 1 - 

Creation of microgeodesy networks 2 - 

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

Special issues in industrial surveying and microgeodesy, including precise alignment and 

installation of equipment 
4 - 
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Absolute displacement in microgeodesy networks, including the detection of stable points in 

microgeodesy networks. 
5 - 

Relative displacement and the concept of strain in microgeodesy networks 6 - 

Integration of different types of observations in microgeodesy networks 7 - 

Adjusting and testing devices, using GPS to determine deformation 8 - 

 

References: 

US. Army Corps of Engineers, 2004, "Geodetic and Control Surveying", University Press of 

the Pacific 
1. 

Sansò, F., and Sideris, M. G., 2017, ñGeodetic Boundary Value Problem: The Equivalence 

Between Molodensky's and Helmert's Solutionsò, Springer Nature 
2. 

Kuang, S., 1996, "Geodetic Network Analysis and Optimal Design", Sams Publications 3. 

Johnson, A., 2014, ñPlane and Geodetic Surveyingò, 2nd Edition, CRC Press, Taylor & 

Francis Group, Spon Press Book 
4. 

Grafarend, E. W., and Sanso, F., 1985, "Optimization and Design of Geodetic Networks", 

Springer-Verlag 
5. 

Cooper, M. A. R., 1987, "Control Surveys in Civil Engineering", Collins Professional and 

Technical Books 
6. 
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ĂÊêýĂ¤å¾ÊĊ~ ¾ĊÆù ć½v¹¾z Advanced Route Surveying  
 

  Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - $,  &, # 2 (1 + 1) No. of Units 

  Ã½¹ āÿ¾ñ Ĉzw¸¤ýv Selective Course Category 

Ã½¹ ÛĀý   ĈöúÝ ÿ ć¾Úý Theoretical and practical  Course Type 

wĊþÊĊ~¿   ć¿wÆăv½ Highway Engineering Prerequisite     

 ¿wĊþúă   Corequisite 

 

Ã½¹ ôÎå¾Å$ 5/3 #¢ÝwÅ 

äõv(5ć¾Úý $,1  #¢ÝwÅ 

, (  Ăùºêù ¾z ćv   ć¿wÆăv½ óĀÍv 

-  (  Ăùºêù üĊĉj ¾z ćv Ăùwýć¿wÆăv½ ćwă  üĊĉj$ #))) ÿ Ā¤Éj Ăùwý 

.  (  Ĉåv¾ñĀ~Ā£ ĂÊêý ¿v ā¹wæ¤Åv wz āv½ ¾ĊÆù ìĉ Ĉ³v¾Õ 

/ (  ûj øĊÅ¾£ ÿ Ĉzwĉ¿v¾£ Çÿ½ Ăz ¾ĊÆù ĈõĀÕ ôĊåÿ¾~ Ăz ÓĀz¾ù ¡w{Åw´ù 

0 (  ôĊåÿ¾~ Ăz ÓĀz¾ù ¡w{Åw´ùwĄýj øĊÅ¾£ ÿ ¾ĊÆù ĈÑ¾Ý ćwă 

1  ( Ĉíw· ¡wĊöúÝ ø¬³ Ăz ÓĀz¾ù ¡w{Åw´ù ÿ āÁÿ¾~ Ô· üĊĊÞ£ 

2 ( 
 ÃĀé ÛvĀýv Ăz ÓĀz¾ù ¡w{Åw´ù ā¾ĉv¹ ÃĀé$ Ĉêåv ćwă #)))) ÿ üĊ¤ýw~¾Å IºĊtĀ£Āöí Iyí¾ù ÃĀé Iā¹wÅ ćv  Ăz

 ã½wÞ¤ù ¾Ċá Ówêý ¿v ÿ Ĉö{é Ówêý ¿v IĈ{Öé I¢Æåv ºþýwù äö¤¸ù ćwă Çÿ½ 

3 (  ÃĀé Ăz ÓĀz¾ù ¡w{Åw´ù  øtwé ćwă 

4 ( ²ĊÖÆ£ ¡wĊöúÝI ć¿wÅ½vĀúă   ćºþz yĊÉ ÿ 

x($ 5ĈöúÝ.-  #¢ÝwÅ 

,( ā¹wĊ~üĊù¿ ²ÖÅ ćÿ½¾z āºÉ Ĉ³v¾Õ ¾ĊÆù ć¿wÅ 

- (   Ĉzwĉ¿v¾£ Çÿ½ Ăz ¾ĊÆù ĈõĀÕ ôĊåÿ¾~ ¢Év¹¾z 

. (  ôĊåÿ¾~ ¢Év¹¾z  ¾ĊÆù ĈÑ¾Ý ćwă 

/( 
ā¹wĊ~ ÃĀé ÛvĀýv ć¿wÅ ā¾ĉv¹ ÃĀé$ Ĉêåv ćwă #)))) ÿ üĊ¤ýw~¾Å IºĊtĀ£Āöí Iyí¾ù ÃĀé Iā¹wÅ ćv Çÿ½ Ăz  ćwă

ã½wÞ¤ù ¾Ċá Ówêý ¿v ÿ Ĉö{é Ówêý ¿v IĈ{Öé I¢Æåv ºþýwù äö¤¸ù 

0 ( ā¹wĊ~ øtwé ÃĀé ć¿wÅ 
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1 (   ĈöúÝ ¡½ĀÍ Ăz ²ĊÖÆ£ ¡wĊöúÝ ÷w¬ýv 

 

Course Syllabus: (48 Hours) 

A- Theoretical: (16 Hours) 

Introduction to fundamentals of highway engineering  1 - 

Introduction to highway engineering standards (AASHTO standard, é)  2 - 

Design an alignment using topography map 3 - 

Calculating and plotting longitudinal profile of the alignment 4 - 

Calculating and plotting cross sections of the alignment 5 - 

Determining the project line and calculations of the volume of earthworks 6 - 

Calculations of the horizontal curves (simple circular curve, compound curve, clothoid, 

serpentine, é)  in different ways such as offset, polar, from previous points and from non-

conventional points 
7 - 

Calculations of the vertical curves 8- 

Land leveling, land forming and land grading 9- 

B- Practical: (32 Hours) 

Setting out an alignment on the ground surface 1. 

Measuring the longitudinal profile of the alignment by leveling 2. 

Measuring the cross sections of the alignment 3. 

Setting out different types of horizontal curves (simple circular curve, compound curve, 

clothoid, serpentine, é)  in different ways such as offset, polar, from previous points and 

from non-conventional points   
4. 

Setting out vertical curves  5. 

Practicing land leveling 6. 

 

References: 

Schofield, W. and Breach, M., 2007, ñEngineering Surveyingò, 6th Edition, Taylor & 

Francis 
1. 

Rogers, M. and Enright, B., 2016, ñHighway Engineeringò, 3rd Edition, Wiley-Blackwell 2. 
Findley, D. J., Cunningham, C. M., Brown, T. H., Cahill, L. M., Yang, G., and Huntsinger, 

L. F., 2022, ñHighway Engineering, Planning, Design and Operationsò, 2nd Edition, 

Butterworth-Heinemann  
3. 

Hickerson, H. F., 1967, ñRoute Location and Designò, McGraw-Hill College 4. 

 I)½ )Û IĈýwúĊöÅ,.4+ IϦĂÊêý  ÃĀé ÿ ¾ĊÆù ć½v¹¾zć¿wÆăv½ ½¹ wăϦ IÈ·½»j ¡v½wÊ¤ýv 

Soleimani, A. R., 2011, "Routh Surveying and Arches in Road Construction", Azarakhsh 

Publications (In Persian) 

5. 
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 Ãÿ½¹ć½wĊ¤·v 
(Elective Courses) 
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 ĈÅºþĄù çĒ·v Engineering Ethics   

 

Ã½¹ ā½wúÉ   Course No. 

 ¹vºÞ£ º³vÿ - 2  No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý   ć¾Úý Theoretical  Course Type 

¿wĊþÊĊ~    ºÞz Ăz øÊÉ ówÆúĊý 6th Semester and Onward Prerequisite   

 ¿wĊþúă   Corequisite 

 

 5Ã½¹ ôÎå¾Å $.- #¢ÝwÅ 

, (   Ăå¾³ IĈéĒ·v óĀÍvćv ÿ ć¾ñ ĈÅºþĄù ½¹ ¢ĊõĀuÆù 

- ( xĀ¯½w¯ ĈéĒ·v ćwă 

. (  ûwþĊúÕv ÿ ¹wú¤Ýv 

/( ĈÅºþĄù ĈÉ¿½v ÿ ĈÝwú¤«v ¹wÞzv 

0 (  ĈÅºþĄù ½¹ ºĄÞ£ ÿ ìÆĉ½ 

1 (  ¢ĊõĀuÆù ÿ çĀê³ çĀê³ ÿ Ĉăÿ¾ñ ½wí I#Üåwþù Ï½wÞ£ ÿ ć½v¹¿v½$ ûwù¿wÅ ÿ ½wí ô´ù ½¹ ûwÅºþĄù ćwă 

2(  Çÿ½ĈÅºþĄù çĒ·v ¡ĒîÊù Sô³ ćwă 

3(  ¢Æĉ¿ ÔĊ´ù ÿ ûwÅºþĄù 

4 (  Ăùwý üĊtjĈÅºþĄù çĒ·v ćwă 

,+(  ć¹½Āù ¡wÞõwÖù 

 

Course Syllabus: (32 Hours) 

Ethical principles, professionalism and responsibility in engineering 1- 

Moral frameworks 2- 

Trust and reliability 3- 

Social and value dimensions of engineering 4- 

Risk and liability  in engineering 5- 

Rights and responsibilities of engineers in the workplace and organization (confidentiality 

and conflict of interest), teamwork and rights 
6- 
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Solving tehniques of engineering ethical problems 7- 

Engineers and the environment 8- 

Codes of engineering ethics 9- 

Case studies 10- 

 

References: 

Taebi, B., 2021, ñEthics and Engineering, An Introductionò, Cambridge University Press 1. 
 I)÷ I¹vÂý ć½¹wĄz,.4/I Ϧ  çĒ·v ĈÅºþĄù ÿ ĈÅºþĄù çĒ·v ϦI  ûv¹Àĉ ¡v½wÊ¤ýv I÷SĀÅ |w¯ 

Bahadorinejad, M., 2015, "Ethics of Engineering and Engineering Ethics", 3rd Edition, 

Yazdan Publishing House (In Persian) 

2. 

 I#ø«¾¤ù$ )÷ I¢íwÅ,.4/ IϦĈÅºþĄù çĒ·v ćwă Ă¤ÆĉwzϦ I I)x )­ Iüù½ºöå Äù¾ă ¡v½wÊ¤ýv 

Saket, M. (Translator), 2015, "Engineering Ethics", Fleddermann, C. B., Hermes 

Publications (In Persian) 

3. 

Fleddermann, C. B., 2011, ñEngineering Ethicsò, 4th Edition, Pearson 4. 
Harris, C. E., Pritchard, M. S., Rabins, M. J., James R., and Englehardt E., 2013, 

ñEngineering Ethics: Concepts and Casesò, 5th Edition, Cengage Learning 5. 
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 ø¤ÆĊÅ ĈÅºþĄù  wă Systems Engineering 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w    ÅºþĄù ¡đwú¤³v ÿ ½wùjĈ Engineering Statistics and Probability Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, ( 

 ø¤ÆĊÅ Ăĉw~ øĊăwæù ÿ Ĉýw{ù ¾z ć½ÿ¾ùûv¾úÝ ĈÅºþĄù ćwă5    ÿ ø¤ÆĊÅ äĉ¾Þ£ Iûv¾úÝ ÃºþĄù ìĉ äĉwÙÿ

ø¤ÆĊÅ ĈÅºþĄù  I øĊúÎ£ ìĉ ô³v¾ù ÷wñ Iûj ćwĉvÀù ÿ ø¤ÆĊÅ ÃºþĄù ìĉ óĀÍv è{Õ yÅwþù ć¾Ċñ  ÿ wă

øĊúÎ£ ĈÑwĉ½ óºù ìĉ ćvÀ«v ć¾Ċñ  I  Ô{£¾ù ĈÅºþĄù ĈöÍv ô³v¾ù ÿ ûv¾úÝ ĈÅºþĄù āÁÿ¾~ ìĉ ô³v¾ù

ûj wz  I ĂĊ{É óºù ÿ óºù äĉ¾Þ£ ĂĊ{É óºù ìĉ äö¤¸ù ô³v¾ù IĈÑwĉ½ ć¿wÅĈÑwĉ½ ć¿wÅ  Iù ÿ äĉ¾Þ£  øĊăwæ

 óºù Ăĉw~ ĂþĊĄz ćwă#ĈÖ·¾Ċá ÿ ĈÖ·$ ûj äö¤¸ù ÛvĀýv ÿ ć¿wÅ  Ióºù ÛvĀýv ĂþĊĄz ćwă  ×w´õ ¾Úý ¿v ć¿wÅ

 ¢ĊÞÖé ÷ºÝĂÝĀú¬ù ć½Āu£ Ĉå¾Þù I#ĈÞÖé ¾Ċá ÿ ĈÞÖé$ wă ć¿wå ćwă 

- ( 
 ĂþĊĄz5ĈÖ· ć¿wÅ    Çÿ½ Ĉýw{ù ĂþĊĄzĈÖ· ć¿wÅ  I  Çÿ½Simplex  I óºù ćv¾z ÷¿đ ĈÆĉĀýºí Ç¿Āùj ćwă

 ĂþĊĄz ÷¾ý ½¹ ĈÖ· ć¿wÅ ½vÀåvMATLAB 

.  (  Ăùwý¾z ¹¾z½wí ćÀĉ½  ĈÖ· ĂþĊĄz ½¹ø¤ÆĊÅ ć¿wÅûv¾úÝ ĈÅºþĄù ćwă 

/ ( 
  øĊăwæù Ăĉ¾Úýćwă   ¹¾z½wí ÿ ¡wÝĒÕvûv¾úÝ ĈÅºþĄù ½¹ ûj ćwă  5 Ăĉw~ ÿ øĊăwæù  ćwăĂĉ¾Úý    ówê¤ýv Ĉ~ÿ¾¤ýj

¡wÝĒÕv  I øĊúÎ£ ćwă½wĊÞù û¿ÿ üĊĊÞ£ ½¹ ¡wÝĒÕv ć½Āu£ ¹¾z½wí ÿ ûĀýwÉ Ĉ~ÿ¾¤ýj  ĈÅºþĄù ½¹ ć¾Ċñ

ø¤ÆĊÅ 

0 ( 
 Ăùwý¾z ûwù¿ ćwă ±¾Õ ćºþzĈýv¾úÝ ćwă  5  Ĉýv¾´z ¾ĊÆù Çÿ½ ÿ ¢ýwñ ½v¹Āúý(CPM)  I Çÿ½    ÿ Ăùwý¾z Ĉzwĉ¿½v

 ½ÿ¾ù ìĊþî£ ( PERT) 

1  ( 
 Çÿ½ ĂþĊĄz üĉĀý ćwăwÅć¿  5 ĂþĊĄz Çÿ½ìĊ¤ýÁ ø¤ĉ½Āòõv ć¿wÅ   (GAs)  I  ìĊ¤ýÁ ø¤ĉ½Āòõv ĈÆĉĀýºí Ç¿Āùj

 ÷¾ý ½¹ ½vÀåvMATLAB I Çÿ½ Ëw· ćwă¹¾z½wí ĂþĊĄz üĉĀý ćwăûv¾úÝ ĈÅºþĄù ½¹ ć¿wÅ 

2 ( 
óºù ¾z ĈÉ¾òý ĂĊ{É ćwăć¿wÅ  5 ¢ýĀù Çÿ½ ÿ ¢ĊÞÖé ÷ºÝ ÿ ìÆĉ½ ôĊö´£ ĂĊ{É ćv¾z Āõ½wíĈõwú¤³v ć¿wÅ I

Ăî{Éûj ćwă¹¾z½wí ÿ ĈÝĀþÎù Ĉ{ÎÝ ćwă  I óºù ĈÆĉĀýºí Ç¿Āùj    ûÿ¾¤ Å¾~ ĈÝĀþÎù Ĉ{ÎÝ Ăî{É

 Ăĉđºþ¯(MLP)  ÷¾ý ½¹  ½vÀåvMATLAB 

3 ( 
óºù ĂþĊĄz ćwă ºþ¯ ć¿wÅā½wĊÞù ºþ¯ ÿ Ăåºă  5 Ăê{Õóºù ćºþz ĂþĊĄz ćwă  Ĉă¹ û¿ÿ Çÿ½ ÿ Ăåºăºþ¯ ć¿wÅ

ā¹wÅ I øĊúÎ£ óºù ā½wĊÞùºþ¯ ć¾ĊñTOPSIS Ióºù øĊúÎ£ ā½wĊÞùºþ¯ ć¾ĊñAHP 
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4  (  óĀÍvĂĉ¾Úý  ć¿wz ûv¾úÝ ĈÅºþĄù ½¹ ûj ćwă¹¾z½wí ÿ wă 

 

Course Syllabus: (32 Hours) 

Review of civil engineering systematical fundamentals and basics: civil engineer duties, 

system definition and system engineering, steps in making an appropriate decision based on 

the basics of an system engineering and its benefits, steps and components of a decision 

making mathematical model, steps in a civil engineering project and its main engineering-

related stages regarding the engineer, model definition and mathematical simulation model 

and its different steps, definitions and fundamentals of different types of optimization 

models (linear vs. non-linear), types of optimization models regarding the uncertainties 

(deterministic vs. non-deterministic), introduction of fuzzy set theory 

1 - 

Linear optimization: fundamentals of linear optimization methods, simplex method, 

tutorial of coding the linear optimization models in MATLAB software 
2 - 

Application of linear programming in optimization of civil engineering systems  3 - 

Fundamentals of information and entropy theories and their applications in civil engineering, 

Theoretical definitions and basics of information transinformation entropy, Shannonôs 

entropy and applications of information theory in determining the weights of decision-

making criteria 

4 - 

Civil engineering scheduling programs: Gantt chart and Critical Path Method (CPM), 

Program Evaluation and Review Technique (PERT) 
5 - 

Optimization methods: Genetic Algorithm (GA) optimization model, tutorial of coding 

genetic algorithm in MATLAB software, specific applications of optimization models in 

civil engineering 
6 - 

Overview of simulation models: risk analysis, uncertainty and Monte-Carlo method for 

stochastic simulation, Artificial Neural Network (ANN) and its applications, tutorial of 

coding MLP artificial neural network models in MATLAB software 
7 - 

Multi -objective multi-criteria optimization models: multi-objective optimization models 

categories and simple weighting approach, TOPSIS multi-criteria decision-making model, 

AHP multi-criteria decision-making model 
8 - 

Fundamentals and applications of game theory in civil engineering 9 - 

 

References: 

ReVelle, C. and McGarity, A. E., 1997, ñDesign and Operation of Civil and Environmental 

Engineering Systemsò, John Wiley & Sons, Inc. 
1. 

Meredith, D., Wong, K., Woodhead, R. and Wortman, R., 1985, ñDesign and Planning of 

Engineering Systemsò, Prentice-Hall, Englewood Cliffs, New Jersey 
2. 

¿Āùj½wíI ÷)I ćºú³v I j)  Ĉ³Ēå ÿI  ÷ I),.30I  Ϧø¤ÆĊÅ ĈÅºþĄùϦ I¾Ċ{í¾Ċùv Ĉ¤ÞþÍ āwòÊýv¹ ¡v½wÊ¤ýv 

Karamoz, M., Ahmadi, A. and Fallahi, M., 2006, "System Engineering", Amirkabir 

University of Technology Press (In Persian) 

3. 

÷ I½wÊåv )  ā )  ± Ić½Āæá ÿ  )½ )   #üĊú«¾¤ù$I  ,.3, I  Ϧø¤ÆĊÅûv¾úÝ ĈÅºþĄù ćwăϦI  I)v Iüúö ú£   ûv¾ú¯ ºĊĄÉ āwòÊýv¹ ¡v½wÊ¤ýv 

Afshar, M. H. and Ghafouri, H. R. (Translators), 2002, "Civil Engineering Systems", 

Templeman, A., Shahid Chamran University Press (In Persian) 

4. 

÷ Iûwñ¾Ąù )½ I),.3, I Ϧ Ĉ£wĊöúÝ ÈăÿÂ~ï  Ăùwý¾zûj ćwă¹¾z½wí ÿ ĈÖ· ćÀĉ½ϦI ûwîõwÅ ¾Êý 5. 
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Mehregan, M. R., 2002, "Operation Research - Linear Programming and its Applications", 

Saalekan Publisher (In Persian) 
÷ IĈîýwz ) ¡) I,.14 IϦûv¾úÝ ĈÅºþĄù ćwĄú¤ÆĊÅ Ĉ³v¾Õ ÿ ôĊö´£Ϧ ĈăwòÊýv¹ ¾Êý Àí¾ù I 

Bankey, M. T., 1990, "Analysis and Design of Civil Engineering Systems", Academic 

Publishing Center (In Persian) 
6. 

÷ IÃ½ºù )  v Ić¾ĉ¿ÿ äÍj ÿ) #üĊú«¾¤ù$  I,.30  IϦ¡wĊöúÝ ½¹ èĊê´£5  Ăùwý¾zĈÑwĉ½ ćÀĉ½Ϧ  I÷Sÿ¹ ºö«    ÿ )Ã )ã I¾ĊöĊă  

 I)© Iüù¾{Ċõ ûvĀ« ¾Êý 

Modares, M. and Aasef Vaziri, A.  (Translators), 2006, "Operation Research: Mathematical 

Programming", Vol. II, Hillier , F. S. and Liberman, J., Javan Publications (In Persian) 

7. 

÷ I¿Āùj½wí ÿ )    IûwĊ¯v¾í)½  I,.42  IϦxj Üzwþù ćwă ø¤ÆĊÅ ĈæĊí ¢ĉ¾ĉºù ÿ ćÀĉ½ Ăùwý¾zϦ I  Iø¤æă |w¯    āwòÊýv¹ ¡v½wÊ¤ýv

 ¾Ċ{í¾Ċùv Ĉ¤ÞþÍ 
Karamouz, M. and Karachian, R., 2018, "Planning and Quality Management of Water 

Resources Systems", 7th Edition, Amirkabir University of Technology Press (In Persian) 

8. 
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 ć½wúÞù Ĉ³v¾Õ Architectural Design   

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ -$,&, # 2 (1+1) No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý   ć¾Úý(  ĈöúÝ Theoretical - Practical Course Type 

¿wĊþÊĊ~   
  ÿ ć½wúÞù Ĉýw{ù ÿ óĀÍv

 ć¿wÅ¾ĄÉ 
Foundations and Basics of 

Architecture and Urban Planning 
Prerequisite   

 ¿wĊþúă   Corequisite 

 

 5Ã½¹ ôÎå¾Å$/3 #¢ÝwÅ 

 äõv(  5ć¾Úý$,1  #¢ÝwÅ 

, (   āÁÿ¾~ ÿ wă ±¾Õ wz ĈĉwþÉjĈýwú¤·wÅ ćwă 

- ( üĊz Ĉòþăwúă ûv¾úÝ üĊÅºþĄù ÿ ½wúÞù üĊÅºþĄù 

. (  wÒå āºþþí äĉ¾Þ£ ¾ÍwþÝ 

/(  ĈúÚý Ĉz ÿ øÚý Iû¿vĀ£ ÿ ā¿vºýv Iā¹wù ÿ ôîÉ ôĊ{é ¿v øĊăwæù Ĉ·¾z wz ĈĉwþÉj 

0 (  wz ĈĉwþÉj ¾z ¾§où ćwă¾¤ùv½w~  ±¾Õ xĒÑwå ÿ xj IøĊöév IćÁĀõĀþî£ ÿ ā¿wÅ$ ć½wúÞù  #)))ÿ 

1 (  ć½wúÞù ½¹ wă¹¾îöúÝ äĉ¾Þ£ 

2( ûwú¤·wÅ ć½wúÞù ćwăwÒå ÿ Ôzvÿ½ ĈÅ½¾zþz IĂÅ½ºù IüîÆù ôĊ{é ¿v Ĉĉwă )))ÿ āwòýwù½¹ IĈ¤ÞþÍ ćwăw 

3(  ±¾Õ ½¹ wĄýj ¿v ā¹wæ¤Åv Çÿ½ ÿ ć½wúÞù ćwă½vºýw¤Åv wz ĈĉwþÉj ć½wúÞù ćwă 

 x( $ 5ĈöúÝ.-  #¢ÝwÅ 

,( 

  ûwĉĀ¬Êýv¹ 5wþz ìĉ ć½wúÞù Ĉ³v¾Õ Çÿ½ wz ĈĉwþÉj  ćÿ½ć½wúÞù Ëw· āÁÿ¾~ ìĉ I    ÔÅĀ£ ĂíÃ½¹ Ã½ºù  

 Ĉù üĊĊÞ£  ¹ĀÉ½wí   ĈÅ½¾z ûwĉ¾« ½¹ ÿ ºþĉwúý Ĉù  ÔÅĀ£ ½¾îù ¡v¹wê¤ýv ÿ ¡w´Ċ´Î£ Iwă Ã½ºù   Çÿ½ wz

 Ĉù wþÉj Ĉ³v¾ÕûĒ~ ĂĊöí ûwĉĀ¬Êýv¹ āÁÿ¾~ üĉv ½¹ )ºýĀÉ  ÷¿đ ¡wĊtÀ« ÿ ĂÝĀú¬ù ûĒ~ IÜÕwêù Iwăwúý Iwă

 Ĉù ĂĊĄ£ v½)ºþĉwúý 

 

Course Syllabus: (48 Hours) 

A - Theoretical: (16 Hours) 

Introducing construction plans and projects 1- 
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Coordination between architects and civil engineers 2- 

Space defining elements 3- 

Introduction to some concepts such as shape and matter, size and balance, order and 

disorder 
4- 

Introducing parameters affecting architectural design (structure, technology, climate, water 

and sewage, etc.) 
5- 

Definition of functions in architecture 6- 

Investigating the relationships and architectural spaces of buildings such as houses, schools, 

industrial buildings, clinics, etc. 
7- 

Familiarity with architectural standards and their use in architectural design 8- 

B - Practical: (32Hours) 

Familiarity with architectural design process of a building:  students work on a particular 

architectural project, assigned by the instructor, and become familiar with the architectural 

design process during the frequent evaluations, corrections, and criticism by the instructor. 

During this project, the students prepare all the architectural plans, elevations, sections, site 

plan, and required details. 

1 - 

 

References: 

¾tw³ć  ýv½ºý¿wù)½ )÷ IĈ I  ,.33  I Ϧ{Õ Iðþă¾å IĂýw·Ċ¢Þ  5Å½¾zĈ  ½wúÞùć  wă Ăýw·ć  ½w£ç̂ Ĉ  ¾ÍwÞù ÿ Ϧ  I  üîÆù ¡½v¿ÿ ¡v½wÊ¤ýv

¿wÅ¾ĄÉ ÿ ć 

Haeri Mazandarani, M. R., 2009, "House, Culture, Nature: Architectural Review of 

Historical and Contemporary Houses", Publications of the Ministry of Housing and Urban 

Development (In Persian) 

1. 

ĉI¾æýv¹À  )Ã    I)Û  I¢Åÿ¹¾Íwý  ÿ )¿zv¾ÑĈ  Æ´õvĊþ  I)÷ IĈ,.40  IϦºùj½¹ć  Āòõv ¾zć  É Ăz Ă«Ā£wz Ăáv¾ù üîÆùĊāĀ  ñºý¿ Ĉ    ½¼ñ ½¹
ºý¿ ā½ÿ¹ ¿v$ ûwù¿ĉĂ #¿ÿ¾ùv w£Ϧ I ¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ ¡v½wÊ¤ýv ć 

Yazdanfar, S. A., Naserdoost, Z. and Zarrabi Al-Hosseini, M., 2016, "An Introduction to 

Maragheh Housing Pattern Based on the Life Style Over Time (from the Zandiyeh Period 

Till Now)", Ministry of Roads and Urban Development Publications (In Persian) 

2. 

Èýv¹  I)© I¹wzj ôĊö· ć¾¤ýĒí  I)± I,.34  IϦ  ć½wúÞù óĀÍv ÿ Ĉýw{ù wz ĈĉwþÉjć¿wÅ¾ĄÉ ÿϦ   ÿ ć¾ĄLÉ ¢ĉ¾ĉºLù āºîLÊăÿÂ~

¿wLÅ Ĉĉw¤LÅÿ½ ûwù ć½v¹¾ĄLÉwă ,  ½ĀÊí ćwă ć½wĊă¹(  ÿ ðþă¾å āºîÊăÿÂ~¹wĄ« ¾þă  ĈăwòÊýv¹ 

Danesh, J., Kalantary Khalil Abad, H., 2010, "Introduction of Basics and Principles of 

Architecture and Urban Planning" Research Institute of Urban and Rural Management of the 

Organization of Municipalities and Rural Developments - Culture and Art Research Institute 

of Academic Jihad (In Persian) 

3. 

ćºú´úýw· I)Û )÷ I,.42 IϦć½wúÞù Ĉ³v¾Õ Ĉýw{ùϦ I ¾Êýÿ |w¯ ¢í¾Éxw¤í  ûv¾ĉv ĈÅ½¹ ćwă 

Khanmohammadi, M. AD, 2018, "Fundamentals of Architectural Design", Iran Textbook 

Printing and Publishing Company (In Persian) 
4. 

  I)ë )ĀöòĊz ā¹ ā¹ ć¹Āú´ù  ÿ)½ IĈă¹Âù ć¾ĊÎz    I#üĊú«¾¤ù$,.33  IϦ #øÚý ÿ wÒå I÷¾å$ ć½wúÞùϦ  I  þĊ¯ð  I)ë )¹ )ã I

ûv¿wÅ āºþĉj ¡v½wÊ¤ýv( xj¾ĄÉ 5. 
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Mahmoudi Deh Deh Biglo, K., and Basiri Mojdehi, R. (Translators), 2009, "Architecture 

(Form, Space and Order)", Ching, F. d. K., Aayande Sazan -Shahrab Publications (In 

Persian) 

 I)± I¾ñv¹ĀÅ,.33 IϦć¿wÅ¾ĄÉ ÿ ć½wúÞù óĀÍvϦûv¾Ą£ Iüå ÿ Èýv¹ ¡v½wÊ¤ýv I 

Sodagar, H., 2009, "Principles of Architecture and Urban Planning", Danesh and Fan 

Publications (In Persian) 
6. 

 I)ā Iā¹v¿ øÅwé,.43 IϦć¿wÅ¾ĄÉ ÿ ć½wúÞù Ĉýw{ùϦ ¡v½wÊ¤ýv I ûv¾Ą£ Iûv¿v¹¾~½Āý 

Qasemzadeh, H., 2019, "Fundamentals of Architecture and Urban Planning", Noorpardazan 

Publishing House (In Persian) 
7. 

)Ã Iûwĉ¿vĀĉj  #ø«¾¤ù$ I,.4- I Ϧ#ûwîù w£ ÷¾å ¿v$ ć½wúÞù Ĉýw{ù Ăz ĈăwòýϦ  I I)| IÄĉwù ûĀå ûv¾Ą£ āwòÊýv¹ ¡v½wÊ¤ýv 

Ayvazian, S., 2013, "Elements of Architecture (from Form to Place)", von Meiss, P., 

University of Tehran Press (In Persian) 

8. 
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 ¢·wÅ ¢ĉ¾ĉºù óĀÍv 
Principles of Construction 

Management 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ ć½wĊ¤·v Elective  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   
āÁÿ¾~  ¹½ÿj¾z  ÿ  ā¾¤ù  I

 ĈÅºþĄù ¹wÎ¤év 
Project Quantity and Cost Estimate, 

Engineering Economy  
Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, ( ĉwþÉjĈùĀúÝ Ĉ ²õwÎù wz  ûj ËvĀ· ÿ ¢·wÅ  #ĈîĊýwîù ÿ IĈtwĊúĊÉ IĈîĉÀĊå$ 

-  (    ā¿wÅ ć½vºĄòý ćwă Çÿ½ IĈþ¤z ÿ ć¹đĀå ćwă ā¿wÅ ¢·wÅ óĀÍv 

. ( wĄýj ć½vºĄòý ÿ ¢ĉ¾ĉºù I¢·wÅ ¡đj üĊÉwù ¹¾z½wí ÿ xw¸¤ýv 

/(  Ă{þ« ¿v ¹v¹½v¾é ½Āùv IāÁÿ¾~ ¢ĉ¾ĉºù óĀÍvĈýĀýwé(ówù(Ĉĉv¾«v 

0 ( ćÀĉ½ Ăùwý¾z Ĉå¾Þù Áÿ¾~ āwă  āÁÿ¾~ ½¹ ûj ¹¾z½wí ÿ  Ĉýv¾úÝ ćwă 

1 (  ć¾Ċñ øĊúÎ£ ÿ ø¤ÆĊÅ ôĊö´£ óĀÍv 

2(  Ĉõwù Üzwþù ¢ĉ¾ĉºù ĈùĀúÝ Ĉå¾Þù  Ĉzwĉ ĂþĉÀă ÿ ¹½ÿj¾z ½¹ ć½vºzwÆ³ ÿ   

3(   Ĉýv¾úÝ ï½Àz ćwă āÁÿ¾~ Ĉĉv¾«v ¢ĉ¾ĉºù Ĉýw{ù 

 

Course Syllabus: (32 Hours) 

Introduction to construction materials and their properties (physical, chemical, and 

mechanical)  
1 - 

Steel and concrete structures construction principles and methods of maintenance 2 - 

Selecting and utilization of construction machines and their management and maintenance 3 - 

Project management principles and contract basics from legal, financial and executional 

aspects 
4 - 

Introduction to project planning and its application in civil projects 5 - 
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System analysis and decision-making process principles in civil engineering 6 - 

General introduction to project financial resource management and accounting in project 

cost tracing and estimation 
7 - 

Pillars of mega civil projects executive management 8 - 

 

References: 

Sears, S. K., Sears, G. A., Clough, R. H., Rounds, J. L., and Segner Jr., R. O., 2015, 

ñConstruction Project Managementò 6th Edition, John Wiley and Sons, Inc. 1. 

Griffith , A. and Watson, P., 2017, ñConstruction Management: Principles and Practiceò,  

Palgrave Macmillan Limited 2. 

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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 Ĉé¾z ÿ ĈîĊýwîù ¡wÆĊÅm£ 
Mechanical and Electrical 

Utilities  

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ĂÊêý  Iûwú¤·wÅ  ĈÊí

¡đwĊÅ ìĊýwîù 
Building Drawing, Fluid 

Mechanics 
Prerequisite    

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  ûwú¤·wÅ ½¹ xĒÑwå ÿ ĈýwÅ¾zj ¡wÆĊÅw£ wz ĈĉwþÉj 

-  (  ĈÊĉwù¾ñ ¡wÆĊÅw£ wz ĈĉwþÉjI ûwú¤·wÅ ½¹ ÛĀ{Öù ĂĉĀĄ£ ÿ ĈÊĉwù¾Å 

.  ( ûwú¤·wÅ ½¹ ĈýwÊý È£j ÿ ¢·ĀÅ ¿wñ ¡wÆĊÅw£ wz ĈĉwþÉj 

/ (  ûwú¤·wÅ ½¹ Ĉé¾z ¡wÆĊÅw£ wz ĈĉwþÉj 

0 ( 
  ćwă½wí  ćv¾«v ½¹ ÷vºí¾ă ĂæĊÙÿ ÿ Èêý ÿ Ĉýwú¤·wÅ ÿ Ĉé¾z IĈîĊýwîù ¡wÆĊÅw£ 5üĊÅºþĄù üĊz Ôzvÿ½

 Ĉýwú¤·wÅ 

1  ( ìĉ ÷w¬ýv ûwú¤·wÅ ìĉ Ĉé¾z ÿ ĈîĊýwîù ćwă ø¤ÆĊÅ Ĉ³v¾Õ āÁÿ¾~ 

 

Course Syllabus: (32 Hours) 

Introduction to water supply and sewage facilities in buildings 1 - 

Introduction to heating, cooling and ventilation systems in buildings 2 - 

Introduction to gas-burning and fire-fighting systems in buildings 3 - 

Introduction to electrical systems in buildings 4 - 

Relations between engineers: mechanical, electrical and civil engineers and their role and 

duties in the building construction 
5 - 
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Carrying out a design project of the mechanical and electrical systems of a building. 6 - 

 

References: 

ĈývĀí¾¯ Ĉîöù)÷ I I,.41  IϦĈîĉ¾¤îõv ÿ ĈîĊýwîù ¡wÆĊÅm£ϦāÿÂ~ ûwĉÿ½ ¡v½wÊ¤ýv I 

Maleki Cherkovani, M., 2017, "Mechanical and Electrical Equipments", Royan Pajoh 

Publications (In Persian) 
1. 

Janis, R. R. and Tao, W. K., 2018, ñMechanical and Electrical Systems in Buildingsò, 6th 

Edition, Pearson 2. 

ûwú¤·wÅ Ĉöù ¡v½¾êù    I÷SĀÅ ¦´{ù Iûv¾ĉv,.4-  IϦ  èĉ¾³ ôzwêù ½¹ wă ûwú¤·wÅ ¢Ùwæ³  Ϧ  I  ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

 ½ĀùvĈSöù ¡v½¾êù ó¾¤þí ÿ ûwú¤·wÅ 

Iranian National Building Code (INBC),  Vol. 3, 2013, "Fire Protection of Buildings", 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

3. 

ûwú¤·wÅ Ĉöù ¡v½¾êù  Iûv¾ĉv    Iøă¹ÀĊÅ ¦´{ù,.3-  IϦ£ ćv¾«v ÿ ±¾Õ mwă ûwú¤·wÅ Ĉé¾z ¡wÆĊÅ Ϧ  I  ÿ āv½ ¡½v¿ÿć¿wÅ¾ĄÉ  I

 ĈSöù ¡v½¾êù ½Āùv ¾¤å¹  ó¾¤þí ÿ ûwú¤·wÅ 

Iranian National Building Code (INBC),  Vol. 13, 2013, "Design and Construction of 

Electrical Installations of Buildings", Ministry of Roads and Urban Development, Office of 

National Regulations and Building Control (In Persian) 

4. 

ûwú¤·wÅ Ĉöù ¡v½¾êù    Iøă¹½wĄ« ¦´{ù Iûv¾ĉv,.4,  IϦĈîĊýwîù ¡wÆĊÅm£Ϧ  I  ÿ āv½ ¡½v¿ÿć¿wÅ¾ĄÉ ĈSöù ¡v½¾êù ½Āùv ¾¤å¹ I  

ó¾¤þí ÿ ûwú¤·wÅ   

Iranian National Building Code (INBC),  Vol. 14, 2012, "Mechanical Utilities ", Ministry of 

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

Persian) 

5. 

ûwú¤·wÅ Ĉöù ¡v½¾êù  Iøă¹Àýw~ ¦´{ù Iûv¾ĉv,.4-  IϦĈé¾z ûwîö~ ÿ wă½ĀÆýwÅjϦ I ¡v½¾êù ½Āùv ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

 ĈSöù ó¾¤þí ÿûwú¤·wÅ 

Iranian National Building Code (INBC),  Vol. 15, 2013, "Elevators and Escalators", 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

6. 

v½¾êùûwú¤·wÅ Ĉöù ¡    Iøă¹ÀýwÉ ¦´{ù Iûv¾ĉv,.4,  IϦĈ¤ÉvºĄz ¡wÆĊÅm£Ϧ  IĈSöù ¡v½¾êù ½Āùv ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ  

ó¾¤þí ÿ ûwú¤·wÅ  
Iranian National Building Code (INBC), Vol. 16, 2012, "Sanitary Instalations", Ministry of 

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

Persian) 

7. 
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 ĈÅºþĄù ¹wÎ¤év Engineering Economics 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~   ºÞz ÿ ø¤æă ówÆúĊý 7th Semester and Onward Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  Ăĉw~ øĊăwæù ÿ Ăùºêù ćv 

-  (  øĊúÎ£ ºþĉj¾å ĈÅºþĄù ¹wÎ¤év ½¹ ć¾Ċñ 

.  (  Ĉõwù ćwă½Ā¤íwå 

/ ( 
 ìĊþî£ ûj ¹¾z½wí ÿ ĈÅºþĄù ¹wÎ¤év ćwă Çÿ½$ wă  µ¾ý Çÿ½ IĂýwĊõwÅ ¢·vĀþîĉ Çÿ½ IĈöÞå Ç¿½v

 Çÿ½ ¾ĉwÅ ÿ ¢Êñ¿wz ā½wz½¹ Çÿ½ I©½w¸ù Ăz Üåwþù ¢{Æý Çÿ½ IĂĉwù¾Å ¢Êñ¿wz#wă 

0 ( ëĒĄ¤Åv 

1  ( ¡wĊõwù ¾Æí ¿v ºÞz ć¹wÎ¤év ôĊö´£ ÿ ĂĉÀ¬£ 

2 (  ĈþĉÀòĉw« ôĊö´£ ÿ ĂĉÀ¬£ 

3 ( ôĊö´£   ¢ĊÅwÆ³ 

4  ( 
 Çÿ½ ºþýwúă$ ûwþĊúÕv ÷ºÝ Ôĉv¾É ½¹ ć¹wÎ¤év ôĊö´£ ÿ ĂĉÀ¬£  Çÿ½ ÿ Ĉ£đwú¤³v ôĊö´£ ćwă

 Ă¤å¾ÊĊ~ ô¨ù ¾£CVaR # 

,+ (  ĈÅºþĄù ¹wÎ¤év ½¹ ûj ¹¾z½wí ÿ ÷½Ā£ 

,, ( 
 Ăùwý¾z ¹¾z½wí ĂþĊĄz$ ĈÅºþĄù ¹wÎ¤év ½¹ ĈÑwĉ½ ćÀĉ½ ĂþĊĄz Ić¹wÎ¤év ôtwÆù ½¹ ĈÖ· ć¿wÅ ć¿wÅ

Portfolio  #))))ÿ 

,- ( ÿ ć¹wÎ¤év ĂĊ«Ā£ôĊö´£  ±¾Õ ½¹ ¢úĊé Ĉýv¾úÝ ćwă 

 

Course Syllabus: (32 Hours) 

Introduction and fundamentals 1 - 

Process of decision making in engineering economic  2 - 
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Financial factors 3 - 

Engineering economic techniques and their applications (present value method, annual 

uniform method, rate of return, benefit to cost method, and etc.) 
4 - 

Depreciation 5 - 

Economic analysis after tax deduction 6 - 

Replacement analysis 7 - 

Sensitivity analysis 8 - 

Economic analysis in uncertain conditions (probability analysis and more complex 

methods such as Conditional Value at Risk (CVaR)) 
9 - 

Inflation and its applications in engineering economic 10- 

Applications of mathematical programming in engineering economic (linear optimization, 

portfolio optimization and etc.) 
11- 

Economic feasibility and price analysis in civil projects 12- 

 

References: 

Panneerselvam, R., 2012, ñEngineering Economicsò, PHI Learning Private Limited 1. 
Fraser, N. M. and Jewkes, E. M., 2012, ñEngineering Economics: Financial Decision 

Making for Engineeringò, Pearson Canada  
2. 

Whitman, D. and Terry, R. E., 2012, ñFundamentals of Engineering Economics and 

Decision Analysisò, Morgan & Claypool Publishers  
3. 

Park, C. S., 2013, ñFundamentals of Engineering Economicsò, 3rd Edition, Peanon 

Education Limited 
4. 

ýwÖöÅ )½ )ß IĈ I,.3+  IϦĈÅºþĄù ¹wÎ¤évϦ ¾Êý I āwòÊýv¹¿v¾ĊÉ 

Soltani, G. R., 2001, "Engineering Economics", Shiraz University Press (In Persian) 
5. 

÷ I¹vÂýĀîÅv) ÷ I),.34 I ϦĈÅºþĄù ¹wÎ¤évϦ I¾Ċ{í¾Ċùv Ĉ¤ÞþÍ āwòÊýv¹ ¡v½wÊ¤ýv 

Eskonejad, M. M., 2010, "Engineering Economics", Amirkabir University of Technology 

Press (In Persian) 
6. 
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 ç¾z ĈÅºþĄù Ĉýw{ù 
Fundamentals of Electrical 

Engineering  
 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ - 2 No. of Units 

  Ã½¹ āÿ¾ñ ć½wĊ¤·v Elective Course Category 

Ã½¹ ÛĀý  ć¾Úý Theoretical Course Type 

¿wĊþÊĊ~  
  ìĉÀĊå IôĊÆýv¾æĉ¹  ¡đ¹wÞù

,(  ĈÅºþĄù 
Differential Equations, Physics 

1- Engineering 
Prerequisite     

 ¿wĊþúă   Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  w~ ¾ÍwþÝĉĂ wă½vºù ÿć  ¾¤îõv ĉîĈ 

-  ( ývĀéĊü ¾« ÿ Áw¤õÿĉ ûw   

.  ( ö´£Ċô  ā¾ñćv  ö´£ ÿĊô Ăýw·ćv 

/ ( Ĉ£wĊöúÝ āºþþí ¢ĉĀê£   

0 (  ¾ñwêõv ÿ û¿w· 

1  ( wă ½vºùć RL  ÿRC 

2(  xÿwþ¤ù ćwă½vºù ôĊö´£ 

3 ( wă½vºùć wå ĂÅ¿ 

4  ( ö´£Ċô   ć¹wă ĂúĊý ćwă¹Āĉ¹ 

 

Course Syllabus: (32 Hours) 

Basic components and electric circuits   1 - 

Voltage and current laws  2 - 

Basic nodal and mesh analysis  3 - 

Operational amplifier   4 - 

Capacitors and inductors   5 - 
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 Basic RL and RC circuits  6 - 

 AC circuit power analysis  7 - 

 Polyphase circuits   8 - 

 Semiconductor diodes analysis 9 - 

 

References: 

Hayt, W., Kemmerly, J. and Durbin, S., 2006, ñEngineering Circuit Analysisò, 

McGraw- Hill  Book Co. 
1. 

Boylestad, R., and Nashelsky, L., 2015, ñElectronic Devices and Circuit Theoryò, 11th 

Edition, Pearson 
2. 

Sen, P. C., 2013, ñPrinciples of Electric Machines and Power Electronicsò, 3rd Edition, 

John Wiley and Sons, Inc. 3. 
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ûwú¤·wÅ ĈSöù ¡v½¾êù  ûv¾ĉv Iranian National Building Codes 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ ć½wĊ¤·v Elective  Course Category 

ÛĀý Ã½¹  ć¾Úý Theoretical Course Type 

~ĊþÊĊ¿w   ºÞz ÿ ø¤æă ówÆúĊý 7th Semester and Onward Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, ( ûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù ÷Sÿ¹ ¦´{ù 5äĉ½wÞ£ ÿ Ĉå¾Þù 

-  (  ¦´{ù ĈSöù ¡v½¾êù  ø¬þ~ ÿ ÷½wĄ¯ I÷ĀÅ ćwăûv¾ĉv ûwú¤·wÅ 

.  ( ûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  øÊÉ ¦´{ù 

/ (  ¦´{ù ûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  øă¹¿wĉ ÿ ø¤æă ćwă 

0 (  ¦´{ùûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  øă¹ ÿ øĄý Iø¤Êă ćwă 

1  (  ¦´{ùûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  øă¹Àýw~ ÿ øă¹½wĄ¯ Iøă¹ÀĊÅ ćwă 

2(  ¦´{ù ćwă ûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù  øă¹¿Āý ÿ øăº¬ă Iøăºæă Iøă¹ÀýwÉ 

3( ûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù ÷ÿS¹ ÿ ¢ÆĊz ÿ øă¹¿vÿ¹ ¦´{ù 

 

Course Syllabus: (32 Hours) 

Introduction and definitions; Iranian National Building Code (INBC) No. 2 1 - 

INBC Noôs. 3, 4, and 5 2 - 

INBC No. 6 3 - 

INBC Noôs. 7 and 11 4 - 

INBC Noôs. 8, 9, and 10 5 - 

INBC Noôs. 13, 14, and 15 6- 

INBC Noôs. 16, 17, 18 and 19 7- 
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INBC Noôs. 12 and 22 8- 

 

References: 

 ¦³w{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù--  IĂýwñ¾¤å¹ Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ ĈSöù ¡v½¾êù ½Āùv ûwú¤·wÅ ó¾¤þí ÿ 

Iranian National Building Code (INBC), 22 Volumes, Ministry of Roads and Urban 

Development, Office of National Regulations and Building Control (In Persian) 
1. 
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āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù āÁÿ¾~ 
Project Quantity and Cost Estimation 

Project 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ ć½wĊ¤·v Elective  Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w   ā¾¤ù ÿ  ¹½ÿj¾z  āÁÿ¾~ Project Quantity and Cost Estimate Prerequisite      

 ¿wĊþúă  āÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù Project Quantity and Cost Estimate Corequisite 

 

ôÎå¾Å Ã½¹5 $.-  ¢ÝwÅ# 

āÿ¾ñ ìĉ ½¹ wĉ ć¹v¾æýv ¡½ĀÎz ûwĉĀ¬Êýv¹ IāÁÿ¾~ ¹½ÿj¾z ÿ ā¾¤ù Ã½¹ ½¹ āºÉ Äĉ½º£ ¦³w{ù ÃwÅv ¾zI    ìĉ

  ¹½ÿj¾z ÿ ā¾¤ù v½ ĈêĊê³ Ĉýwú¤·wÅ āÁÿ¾~¹Āúý ºþăvĀ· Ĉù ½wÚ¤ýv )  ā¹wæ¤Åv āĀ´ý wz ûwĉĀ¬Êýv¹ ºýÿ½ üĉv ĈÕ ¹ÿ½

 ĈöúÝ ¿vĄåwiwĄz Ã½ äö¤¸ù ćwă Ă¤É½  z ÿ āºÉ wþÉj ºþývĀ¤ ćv¾«v ĂþĉÀă )ºþĉwúý üĊĊÞ£ v½ āÁÿ¾~ ìĉ 

 

Course Syllabus: (32 Hours) 

Based on the topics taught in Project Quantity and Cost Estimate course, students, individually 

or in a group, will determine the quantities of materials and workmanship  of completing a 

specific project and estimate the cost of finishing an actual civil engineering project. It is 

expected that during this process, the students will get familiar with the practical use of the 

Price Indexes of different fields and will be able to determine the cost of completing a project. 

 

References : 

  wĄz Ã½wĄå Ă¤É½ Ăĉw~ º³vÿwăć 5  IĂĊþzv  Åw£Ċ¡wÆ   é¾zĈ  IÅw£Ċ¡wÆ   ýwîùĊîĈ½Iāv½ Iāv Iāwñ¹ÿ¾å ºýwz ÿ üăj    Ixj ówê¤ýv ÓĀÖ·

  xj ¡wÆĊÅm£ ćvºĄòý ÿ ć½v¹¾{ă¾Ąz IxĒÑwå ÿ xj ¡vÀĊĄ¬£ IxĒÑwå ówê¤ýv ÿ ć½ÿj Üú« Ić¿wÅ ºÅ Ixj Üĉ¿Ā£ Ăî{É

 IĈö³wÅ ÿ Ĉtwĉ½¹ ćwă½wí ÿ Ĉtw¤Åÿ½ xj Üĉ¿Ā£ ÿ ówê¤ýv Ix¾É,/+, I  ûwù¿wÅĂ«¹Āz ÿ Ăùwý¾z 

Unit Price Index of Fields: Buildings, Electrical Installations, Mechanical Installations, 

Roads, Railways and Airport Runways, Water Transmission Lines, Water Distribution 

Network, Dam Construction, Collection and Transfer of Sewage, Water and Sewage 

Equipment, Operation and Maintenance af Drinking Water Facilities, Transfer and 

Distribution of Rural Water and Marine and Coastal Works, 1401, Plan and Budget 

Organization. 

1. 

 I)û IĈêĉwê³,.4/ I ϦiwĄz ÀĊõwýj ÿ ¹½ÿj¾z ÿ ā¾¤ùϦ óÿv ºö« IIºĉº« ć¾òý¿wz  |w¯-- I  ûv¾ĉv ¢ÞþÍ ÿ øöÝ āwòÊýv¹ 

Haghayeghi, N., 2015, "Quantity and Estimation and Price Analysis", Vol. 1, New 

Revised 22nd Edition, Iran University of Science and Technology Press (In Persian) 

2. 
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 5% ºÉwz Ĉù ¼·v ôzwé È¸z ćv½ĀÉ ¿Ā¬ù wz Ã½¹ üĉv) 
*: This course can only be taken with the approval of department council. 

 
 

 

 

 

 āÁÿ¾~ ĈÎÎ¸£, % Research Project 1* 

 

ā½wúÉ Ã½¹    Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ vć½wĊ¤· Elective  Course Category 

ÛĀý Ã½¹  ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w    ¾·j ówÆúĊý Last Semester Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

 ĈêĊê´£ ÛĀÑĀù ìĉ Ã½¹ üĉv ½¹ Ăþùv¹ wz ¹ÿº´ù ĈÅwþÉ½wí ā½ÿ¹ wz yÅwþ¤ù ÿ ûv¾úÝ ĈÅºþĄù ĂþĊù¿ ½¹  ćv¾z

  Ā¬Êýv¹  w£ Ì¸Êù  ĈÅ½¹ ā½ÿ¹ óĀÕ ½¹ v½ ¹Ā· èĊê´£ ¹w¤Åv ìĉ ¡½wÚý ¢´£ ìĉ ¾¨ívº³$   ÷w¬ýv #ówÅ   )ºă¹  

  Ă¬Ċ¤ý  èĊê´£ ºĉwz  Ĉ{¤í Ç½vÀñ ¡½ĀÎz  üĉÿº£  ÿ  ¡½ĀÎz  ĈăwæÉ    Ătv½v¹¹¾ñ)  ¹w¤Åv ÔÅĀ£ Ã½¹ ĈĉwĄý ā¾úý    āÁÿ¾~

¹w¤Åv ìĉ ÿ  ¾Ùwý #āÿ¾ñ ćv½ĀÉ xw¸¤ýv Ăz$ Ĉù üĊĊÞ£)¹¹¾ñ 

Course Syllabus (32 Hours): 

In this course a research project with a limited scope and in proportion to the level of 

undergraduate studies in the field of Civil Engineering is specified for the student to carry out his 

(her) research under the supervision of a faculty member during the course span (maximum of 

one year). The student should present the project in a written report and an oral presentation. The 

final grade of the course is determined by the project instructor and a reviewer (chosen by the 

department council) 

 

References: 

Ā¬Êýv¹ ìúí wz ÿ ¹w¤Åv ÔÅĀ£  wz ÿĈù ÌS¸Êù èĊê´£ ÛĀÑĀù Ăz Ă«)Ā£ )¹¹¾ñ 
All the references will be decided about and realized depending on the project specific topic while 

doing the project. 
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 5% ºÉwz Ĉù ¼·v ôzwé È¸z ćv½ĀÉ ¿Ā¬ù wz Ã½¹ üĉv) 
*: This course can only be taken with the approval of department council. 

 

 

 

 

 āÁÿ¾~ ĈÎÎ¸£- % Research Project 2* 

 

ā½wúÉ Ã½¹    Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

 āÿ¾ñ   Ã½¹ vć½wĊ¤· Elective  Course Category 

ÛĀý Ã½¹  ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w    ¾·j ówÆúĊý Last Semester Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 51/  ¢ÝwÅ# 

  ćv¾z ûv¾úÝ ĈÅºþĄù ĂþĊù¿ ½¹ ĈÅwþÉ½wí ā½ÿ¹ wz yÅwþ¤ù ÿ ¹ÿº´ù Ăþùv¹ wz ĈêĊê´£ ÛĀÑĀù ìĉ Ã½¹ üĉv ½¹

  )ºă¹ ÷w¬ýv #ówÅ ìĉ ¾¨ívº³$ ĈÅ½¹ ā½ÿ¹ óĀÕ ½¹ v½ ¹Ā· èĊê´£ ¹w¤Åv ìĉ ¡½wÚý ¢´£ w£ Ì¸Êù Ā¬Êýv¹

  āÁÿ¾~ ¹w¤Åv ÔÅĀ£ Ã½¹ ĈĉwĄý ā¾úý )¹¹¾ñ Ătv½v ĈăwæÉ ¡½ĀÎz ÿ üĉÿº£ Ĉ{¤í Ç½vÀñ ¡½ĀÎz ºĉwz èĊê´£ Ă¬Ċ¤ý

 Ĉù üĊĊÞ£ #āÿ¾ñ ćv½ĀÉ xw¸¤ýv Ăz$ ¾Ùwý ¹w¤Åv ìĉ ÿ)¹¹¾ñ 

Course Syllabus (64 Hours): 

In this course a research project with a limited scope and in proportion to the level of 

undergraduate studies in the field of Civil Engineering is specified for the student to carry out his 

(her) research under the supervision of a faculty member during the course span (maximum of 

one year). The student should present the project in a written report and an oral presentation. The 

final grade of the course is determined by the project instructor and a reviewer (chosen by the 

department council) 

 

References: 

Ĉù ÌS¸Êù èĊê´£ ÛĀÑĀù Ăz Ă«)Ā£ wz Ā¬Êýv¹ ìúí wz ÿ ¹w¤Åv ÔÅĀ£ )¹¹¾ñ 
All the references will be decided about and realized depending on the project specific topic while 

doing the project. 
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 5% È¸z ćv½ĀÉ ¿Ā¬ù wz Ã½¹ üĉv ºÉwz Ĉù ¼·v ôzwé) 
*: This course can only be taken with the approval of department council. 

 

 

 

 

 

  āÁÿ¾~ ĈÎÎ¸£. % Research Project 3* 

 

ā½wúÉ Ã½¹    Course No. 

¹vºÞ£  º³vÿ . 3 No. of Units 

 āÿ¾ñ   Ã½¹ vć½wĊ¤· Elective  Course Category 

ÛĀý Ã½¹  ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w    ¾·j ówÆúĊý Last Semester Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 541  ¢ÝwÅ# 

 ĂþĊù¿ ½¹ ĈÅwþÉ½wí ā½ÿ¹ wz yÅwþ¤ù ÿ ¹ÿº´ù Ăþùv¹ wz ĈêĊê´£ ÛĀÑĀù ìĉ Ã½¹ üĉv ½¹  ćv¾z ûv¾úÝ ĈÅºþĄù

  )ºă¹ ÷w¬ýv #ówÅ ìĉ ¾¨ívº³$ ĈÅ½¹ ā½ÿ¹ óĀÕ ½¹ v½ ¹Ā· èĊê´£ ¹w¤Åv ìĉ ¡½wÚý ¢´£ w£ Ì¸Êù Ā¬Êýv¹

  āÁÿ¾~ ¹w¤Åv ÔÅĀ£ Ã½¹ ĈĉwĄý ā¾úý )¹¹¾ñ Ătv½v ĈăwæÉ ¡½ĀÎz ÿ üĉÿº£ Ĉ{¤í Ç½vÀñ ¡½ĀÎz ºĉwz èĊê´£ Ă¬Ċ¤ý

 Ĉù üĊĊÞ£ #āÿ¾ñ ćv½ĀÉ xw¸¤ýv Ăz$ ¾Ùwý ¹w¤Åv ìĉ ÿñ)¹¹¾ 

Course Syllabus (96 Hours): 

In this course a research project with a limited scope and in proportion to the level of 

undergraduate studies in the field of Civil Engineering is specified for the student to carry out his 

(her) research under the supervision of a faculty member during the course span (maximum of 

one year). The student should present the project in a written report and an oral presentation. The 

final grade of the course is determined by the project instructor and a reviewer (chosen by the 

department council) 

 

References: 

Ĉù ÌS¸Êù èĊê´£ ÛĀÑĀù Ăz Ă«)Ā£ wz Ā¬Êýv¹ ìúí wz ÿ ¹w¤Åv ÔÅĀ£ )¹¹¾ñ 
All the references will be decided about and realized depending on the project specific topic while 

doing the project. 
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Ĉ£½wĄù Ãÿ½¹ 

(Skill -Based Courses) 
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ĈþĊù¿ ć½v¹¾z ĂÊêý ¡wĊöúÝ Terrestrial Field Surveying 

 

Ã½¹ ā½wúÉ   Course No. 

 º³vÿ ¹vºÞ£ , 1 No. of Units 

  Ã½¹ āÿ¾ñ Ĉ£½wĄù Skill-Based Course Category 

Ã½¹ ÛĀý ĈöúÝ Practical Course Type 

¿wĊþÊĊ~  
  ć½v¹¾z ĂÊêý Ĉýw{ù

 ĈþĊù¿ 
Fundamentals of Terrestrial Surveying Prerequisite      

 ¿wĊþúă 
  ć½v¹¾z ĂÊêý Ĉýw{ù

 ĈþĊù¿ 
Fundamentals of Terrestrial 

Surveying 
Corequisite 

 

$ 5Ã½¹ ôÎå¾Å.- #¢ÝwÅ 

, (  wÖ· ë½¹ ¡vºăwÊù ½¹ wă Çÿ½ ÿ ¢é¹ IwĄýj Üå½ ÿ ¢é¹ û¹¾zđwz ćwă 

-  ( ĂöÍwå½v¾î£ Çÿ½ Ăz ¾¤ù wz Ĉzwĉ 

.  (  ¹ĀúÝ ©v¾·v ÿ ĂÖêý ÿ¹ üĊz ć½v¼ñ ¹vº¤ùv 

/ ( ĂÊêý ā¹wÅ ôĉwÅÿ wz ĂÊêý ĂĊĄ£ ÿ Ĉ³wÆù ć½v¹¾z 

0 (   Ĉzwĉ¿v¾£ 

1 (   Ăĉÿv¿ Ĉzwĉ 

2 (  ć¾¤úĉ¹w¤Åv Çÿ½ Ăz Ĉzwĉ Ûwæ£½v ÿ Ĉzwĉ ĂöÍwå 

3 (  ¡wÎ¤¸ù Ă{Åw´ù 

4  ( ¡wĊtÀ« ¢Év¹¾z 

,+ ( üÊĊ¤Åv ów£Ā£ üĊz½ÿ¹ wz ĈĉwþÉj 

,, (   Çÿ½ wz ĈĉwþÉjĂÊêý ôĉwÅÿ ć½vºĄòý ćwă wĄýj yĊÝ ÌĊ¸Ê£ Çÿ½ ÿ ć½v¹¾z 

,-  (  wz Ĉ£wùºêù ĈĉwþÉj ¿v Ĉîĉ÷¾ý ćwă½vÀåvć½v¹¾z ĂÊêý   

 

Course Syllabus: (32 Hours) 

Error analysis in observations and its reduction, methods for increasing measurements 

accuracy 
1 - 

Linear measurements using repetition method 2 - 

Alignment between two points and erecting perpendicular to a line 3 - 

Surveying using chaining 4 - 
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Leveling  5 - 

Angle measurements 6 -  

Distance and height measurements using stadiametry  7 -  

Coordinate estimation 8 - 

Detail surveying 9 - 

Introduction to total stations 10 - 

Introduction to surveying equipments maintenance and system diagnostics 11 -  

Introduction to one of the surveying softwares 12 - 

 

References: 

 I)÷ IāvĀ· ¢ýwĉ¹,.34 I" ĈÅºþĄù ć½v¹¾z ĂÊêý"ûwĄæÍv Ĉ¤ÞþÍ āwòÊýv¹ ¡v½wÊ¤ýv I 

Deyanat Khah, M., 2010, "Engineering Surveying", Isfahan University of Technology 

Press (In Persian) 

1. 

Brinker, R. C. and Minnick, R., 1995, "Surveying Handbook", Springer 

Science+Business Media Dordrecht. 961 pp. 
2. 

Kavanagh, B., 2013, "Surveying with Construction Applications", Prentice Hall. 3. 

http://www.amazon.ca/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Barry+Kavanagh&search-alias=books-ca
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  xĒÑwå ÿ xj ĈÅºþĄù āÁÿ¾~ 
Water and Wastewater Engineering 

Project 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉ£½wĄù Skill-Based Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w   xĒÑwå ÿ xj ĈÅºþĄù Water and Wastewater Engineering Prerequisite 

 ¿wĊþúă  xĒÑwå ÿ xj ĈÅºþĄù Water and Wastewater Engineering Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  

  üĉv ½¹ āÁÿ¾~    ¾ĄÉ ìĉ Ĉ´ÖÅ ćwă xj ÿ xĒÑwå Üå¹ ć½ÿj Üú« Ixj Üĉ¿Ā£ Ăî{É ôùwí ±¾Õ ûwĉĀ¬Êýv¹

  ÷w¬ýv ûwĉ¾« ½¹ )ºþă¹ Ĉù Ătv½v ºÉ ºăvĀ· Ì¸Êù ĂÕĀz¾ù ¹w¤LÅv ÔLÅĀ£ ûj Ăùwý¾z Ăí v½ ë¾ĄÉ wz ÿ

ĒúÝ ºĉwz ûwĉĀ¬Êýv¹ IāÁÿ¾~Ϧ  đv Ĉ¤³ ºýĀLÉ ¾L£wþÉj ºýv āºĉ¹ ĂÕĀz¾Lù Ãÿ½¹ ½¹ Ăí ĈúĊăwLæù wz ºĉwz ûwîù

)ºÉwz Ă¤Év¹ ĈþĊÝ ¢ĊÞévÿ āÁÿ¾~ ćv¾«v ćv¾z xw¸¤ýv ćwă ô´ù Ăí ¹ĀÉ ĈÞÅ    ćwăvÀåv ÷¾ý ¿v āÁÿ¾~ ÷w¬ýv ½¹

 ¹¹¾ñ ā¹wæ¤Åv xĒÑwå ć½ÿj Üú« Ăî{É ÿ ć¾ĄÉ ĈýwÅ¾zj Ăî{É Ĉ³v¾Õ ¿ÿ½ Ăz 

  

Course Syllabus: (32 Hours) 

In this project, students present the complete plan of the water distribution network, sewage 

collection, and surface water of a city or town, the program of which will be specified by the 

instructor. During the project, the students should become more familiar with the concepts 

they have seen in the related courses. If possible, the selected locations for the project 

implementation should be real. Up-to-date software for urban water supply network design 

and sewage collection network should be used in the project. 

1 - 

 

References: 

)÷ IĈþú¯ I)v IĈ{tw£ I)½ ,.3/ IϦć¾ĄÉ xj Üĉ¿Ā£ ćwă Ăî{ÉϦûwĄæÍv Ĉ¤ÞþÍ āwòÊýv¹ ¾Êý Àí¾ù I÷ÿ¹ Èĉv¾ĉÿ I 

Taebi, A., and Chamani, M. R., 2005, "Urban Water Distribution Networks", 2nd Edition, 

Isfahan University of Technology Publishing Center (In Persian)    
1. 

 I)¡)÷ IćÿÀþù,.1/  IϦć¾ĄÉ ĈýwÅ¾zjϦIûv¾Ą£ āwòÊýv¹ ¡v½wÊ¤ýv I÷½wĄ¯ |w¯ I  ûv¾Ą£ 

Monzavi, M. T., 1985, "Urban Water Supply", 4th Edition, Tehran University Press (In 

Persian) 

2. 

 I)© IĂ¤æÉj,.41 IϦć¾ĄÉ ĈýwÅ¾zj ±¾ÕϦ I |w¯-xj¾ĄÉ I 

Ashofte, J., 2017, "Urban Water Supply Plan", 2nd Edition, Shahrab (In Persian) 
3. 
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 Ĉþå ÷wÚý ¾¤å¹ Ĉtv¾«v ÿwæzj ÿ xj Ĉþå ćwă½wĊÞù ÿ ĈÅºþĄù ¾¤å¹ ÿ I ,.4-I Ϧ³v¾Õ ÔzvĀÑĈ wă ĂýwùwÅć ¿Ā£ ÿ ówê¤ývĉÜ   xj
¾ĄÉć w¤Åÿ½ ÿĈĉϦI ¾ÊýĉĂ  ā½wúÉ.(,,2 ¾òý¿wzć   IóÿvĂ«¹Āz ÿ Ăùwý¾z ûwù¿wÅ 

Technical and Executive System  Office and Office of Engineering and Technical Standards 

of Water and Wastewater, 2013, "Regulations for the Design of Urban and Rural Water 

Transmission and Distribution Systems", Publication No. 117-3, First Revision, Plan and 

Budget Organization (In Persian) 

4. 

  Ĉþå ÷wÚý ¾¤å¹  Ĉtv¾«v ÿ  Iwæzj ÿ xj ćwă ±¾Õ ÿ ¹½vºýw¤Åv ¾¤å¹ ÿ,.40I  Ϧ  ÿ xĒÑwå ćwă Ăî{É Ĉ³v¾Õ ÔzvĀÑ ÿ Ĉýw{ù
 xjĈ´ÖÅ ćwăϦ ćwă Ăĉ¾Êý ć¾òý¿wz I.(,,3   ÿ,1. Iā½wúÉ ĂÖzwÑ ,,3 ½ĀÊí Ă«¹Āz ÿ Ăùwý¾z ûwù¿wÅ I 

Technical and Executive System Office and the Office of Standards and Water and 

Wastewater Projects, 2016, "Basics and Network Design Criteria of Sewerage and Surface 

Runoff", Revision of Publications 118-3 and 163, Rule Number 118, Plan and Budget 

Organization (In Persian) 

5. 

Larock, B. E., Jeppson, R. W. and Watters, G. Z., 2000, ñHydraulics of Pipelines Systemsò, 

CRC Press, London. 537 pp 
6. 

Viessman Jr., W. and Hammar, M.J., 1998, ñWater Supply and Pollution Controlò, Sixth 

Edition, Addison-Wesley 
7. 

Qasim S.R., 1999, ñWastewater Treatment Plants, Planning, Design, and Operationò, 

Technomic Publishing Co 
8. 

Fair G.M., Geyer J.C., and Okun D.A., 1966, ñWater and Wastewater Engineeringò, John 

Willy and Sons Inc 
9. 

Mackenzie L. Davis, 2020, ñWater and Wastewater Engineering: Design Principles and 

Practiceò, 2nd Edition. WEF Press. 
10. 
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ü¤z ćwă ā¿wÅ āÁÿ¾~ Ăù½j    
Reinforced Concrete Structures 

Project 
 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉ£½wĄù Skill-Based Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w  
  ü¤z ćwă ā¿wÅ Ĉ³v¾Õ

 Ăù½j- 
Design of Reinforced Concrete 

Structures 2 
Prerequisite   

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   ć½wúÞù ûĒ~ xw¸¤ýv 

-  ( v ćwă½wz ów{é ½¹ ÷ÿwêù ćwă ø¤ÆĊÅ xw¸¤ý Ĉöê§  ć¹wÎ¤év ôtwÆù ÿ ć½w¤å½ ôtwÆù Ăz Ă«Ā£ wz Ĉ{ýw«ÿ 

.  (  #Ĉ{ýw« ÿ Ĉöê§ ćwă½wz Ă{Åw´ù$ ć½v¼ñ½wz 

/ (  Ĉ{ĉ¾ê£ ôĊö´£ ćwþ{ù ¾z Ĉ£wùºêù Ĉ³v¾Õ 

0 (  Ĉ¤Å¹ ćwă Çÿ½ wz ĂÆĉwêù ÿ ¹Ā«Āù ćwă½vÀåv ÷¾ý ¿v ā¹wæ¤Åv wz Ĉ³v¾Õ ÿ ôĊö´£ 

1  ( đwÎ£v Iā¿wÅ ±¾Õ¡I  ÿ   Ĉ~ 

2 ( yÅwþù ÃwĊêù wz Ĉĉv¾«v ćwă ĂÊêý ĂĊĄ£ 

 

Course Syllabus: (32 Hours) 

Selection of architectural plan 1 - 
Selecting appropriate gravitational and lateral load resiting systems considering 

behavioral and economic issues 
2 - 

  Loading 3 - 

 Preliminary design based on approximate analysis 4 - 
 Analysis and design using commercial softwares and comparing results with classical 

methods 
5 - 

  Design of structure, connections, foundation 6 - 

 Preparing shop drawings 7 - 
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References: 

ASCE Standards, ASCE/SEI 7-22, 2022, ñMinimum Design Loads and Associated 

Criteria for Buildings and Other Structuresò, American Society of Civil Engineers 
1. 

IBC, 2021, ñInternational Building Codeò, International Code Council, Inc. 2. 

ACI Cpmmittee 318, 2019, ñBuilding Code Requirements for Structural Concreteò ACI 

318-19, American Concrete Institute, Farmington Hills 
3. 

MNL-17(21), 2021, ñACI Reinforced Concrete Design Handbook, A Companion to ACI 

318-19ò, American Concrete Institute 4. 

Wang, C. K., Salmon, C. G., and Pincheira, J. A., 2007, ñReinforced Concrete Designò, 

7th Edition, John Wiley & Sons, Inc. 5. 

McCormac, J. C.., and Brown, R. H., 2015, ñDesign of Reinforced Concreteò 10th Edition, 

McGraw-Hill Book Company 6. 

Hassoun M. N., and Al-Manaseer A., 2020, ñStructural Concrete-Theory and Designò, 7th 

Edition, John Wiley & Sons Inc. 7. 

Wight J. K., 2016, ñReinforced Concrete-Mechanics and Designò, 7th Edition, Prentice 

Hall 8. 

  IøĄý ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.44  IϦûwú¤·wÅ ćv¾«v ÿ ±¾ÕĂù½j ü¤z ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 9, 2020, "Design and Construction of 

Reinforced Concrete Structures", 5th Edition, Ministry of Roads and Urban Development, 

Office of National Regulations and Building Control (In Persian) 

9. 

 IøÊÉ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.43 I Ϧûwú¤·wÅ ¾z ¹½vÿ ćwă½wzϦ I  I÷½wĄ¯ Èĉv¾ĉÿ  Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 
Iranian National Building Code (INBC),  Vol. 6, 2019, "Structural Loads", 5th Edition, 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

10. 

 ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊtj ć¾òý¿wz Ĉútv¹ Ă¤Ċúí  IĂõÀõ¿ ¾zv¾z ½¹ wă,/+,  IϦûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊĉj ĂõÀõ¿ ¾zv¾z ½¹ wă
 ¹½vºýw¤Åv$-3++#Ϧ Iø¬þ~ Èĉv¾ĉÿ ć¿wÅ¾ĄÉ ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù I 

Permanent Committee for Revision of Code for Buildings Design against Earthquake, 

2022, "Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 

(In Persian) Edition, Road, Housing and Urban Development Research Centerth ", 52800) 

11. 
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 ć¹đĀå ćwă ā¿wÅ āÁÿ¾~ Steel Structures Project 

 

ā½wúÉ  Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉ£½wĄù Skill-Based Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w   
  Ĉ³v¾Õ  ćwă  ā¿wÅ

 ć¹đĀå -   
Design of Steel Structures 2,  Prerequisite     

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (   ć½wúÞù ûĒ~ xw¸¤ýv 

-  (  ć¹wÎ¤év ôtwÆù ÿ ć½w¤å½ ôtwÆù Ăz Ă«Ā£ wz Ĉ{ýw«ÿ øtwé ćwă½wz ów{é ½¹ ÷ÿwêù ćwă ø¤ÆĊÅ xw¸¤ýv 

.  (  #Ĉ{ýw« ÿ Ĉöê§ ćwă½wz Ă{Åw´ù$ ć½v¼ñ½wz 

/ (  Ĉ³v¾Õ Ĉ{ĉ¾ê£ ôĊö´£ ćwþ{ù ¾z Ĉ£wùºêù 

0 (  Ĉ¤Å¹ ćwă Çÿ½ wz ĂÆĉwêù ÿ ¹Ā«Āù ćwă½vÀåv ÷¾ý ¿v ā¹wæ¤Åv wz Ĉ³v¾Õ ÿ ôĊö´£ 

1  ( đwÎ£v Iā¿wÅ ±¾Õ¡ ā¾Ċá ÿ Ĉ~ I 

2 ( yÅwþù ÃwĊêù wz Ĉĉv¾«v ćwă ĂÊêý ĂĊĄ£ 

  

Course Syllabus: (32 Hours) 

Selection of architectural plan 1 - 
Selecting appropriate vertical and lateral load resiting systems considering behavioral 

and economic issues 
2 - 

  Loading 3 - 

 Preliminary design based on approximate analysis 4 - 
 Analysis and design using commercial softwares and comparing results with classical 

methods 
5 - 

  Design of structure, connections, foundation 6 - 

  Preparing shop drawings 7 - 

 

References: 
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ASCE Standards, ASCE/SEI 7-22, 2022, ñMinimum Design Loads and Associated 

Criteria for Buildings and Other Structuresò, American Society of Civil Engineers 
1. 

IBC, 2021, ñInternational Building Codeò, International Code Council, Inc. 2. 
ANSI/AISC 360, 2016, ñSpecification for Structural Steel Buildingsò, Revised 2019, 

American Institute of Steel Construction 
3. 

AISC, 2011, ñSteel Construction Manualò, 14th Edition, American Institute of Steel 

Construction,  
4. 

AISC, 2012, ñSeismic Design Manualò, 2nd Edition, American Institute of Steel 

Construction 
5. 

ANSI/AISC 341-16, 2016, ñSeismic Provisions for Structural Steel Buildingsò, 

American Institute of Steel Construction 
6. 

ANSI/AISC 358-16, 2016, ñPrequalified Connections for Special and Intermediate Steel 

Moment Frames for Seismic Applicationsò, American Institute of Steel Construction 
7. 

  Iøă¹ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,/+,  IϦ ûwú¤·wÅ ćv¾«v ÿ ±¾Õć¹đĀå ćwăϦI  Iø¬þ~ Èĉv¾ĉÿ   ÿ āv½ ¡½v¿ÿ

¾¤å¹ Ić¿wÅ¾ĄÉ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 

Iranian National Building Code (INBC),  Vol. 10, 2022, "Design and Construction of Steel 

Structures", 5th Edition, Ministry of Roads and Urban Development, Office of National 

Regulations and Building Control (In Persian) 

8. 

 IøÊÉ ¦´{ù Iûv¾ĉv ûwú¤·wÅ ĈSöù ¡v½¾êù,.43 I Ϧûwú¤·wÅ ¾z ¹½vÿ ćwă½wzϦ I  I÷½wĄ¯ Èĉv¾ĉÿ  Ić¿wÅ¾ĄÉ ÿ āv½ ¡½v¿ÿ

¾¤å¹ ûwú¤·wÅ ó¾¤þí ÿ ĈSöù ¡v½¾êù ½Āùv 
Iranian National Building Code (INBC),  Vol. 6, 2019, "Structural Loads", 5th Edition, 

Ministry of Roads and Urban Development, Office of National Regulations and Building 

Control (In Persian) 

9. 

ûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊtj ć¾òý¿wz Ĉútv¹ Ă¤Ċúí  IĂõÀõ¿ ¾zv¾z ½¹ wă,/+, IϦûwú¤·wÅ Ĉ³v¾Õ Ăùwý üĊĉj ĂõÀõ¿ ¾zv¾z ½¹ wă
 ¹½vºýw¤Åv$-3++#Ϧ Iø¬þ~ Èĉv¾ĉÿ ÿ üîÆù Iāv½ ¡wêĊê´£ Àí¾ù I ć¿wÅ¾ĄÉ 

Permanent Committee for Revision of Code for Buildings Design against Earthquake, 

2022, "Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 

2800)", 5th Edition, Road, Housing and Urban Development Research Center (In Persian) 

10. 
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 ć¿wÆăv½ āÁÿ¾~ Highway Engineering Project 

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ , 1 No. of Units 

 āÿ¾ñ   Ã½¹ Ĉ£½wĄù Skill-Based Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w  
ć¿wÆăv½  ¹½ÿj¾z ÿ ā¾¤ù I

 āÁÿ¾~ 
Highway Engineering, Project 

Quantity & Cost Estimation 
Prerequisite    

¿wĊþúă  āÁÿ¾~  ¹½ÿj¾z ÿ ā¾¤ù Project Quantity & Cost Estimation Corequisite 

 

ôÎå¾Å Ã½¹$ 5.-  ¢ÝwÅ# 

, (  ć¿wÆăv½ āÁÿ¾~ äö¤¸ù ô³v¾ù üĊĊ{£ ½ĀÚþù Ăz ĈĄĊ«Ā£ ĂÆö« 

-  ( $ Ăĉÿ½ ĂĊĄ£Surface ĂÞõwÖù ¹½Āù ĂêÖþù ½¹ ćºÞz ĂÅ Ówêý wĉ Ĉåv¾ñĀ~Ā£ ĂÊêý ¿v # 

.  ( ¢ĉ¹ÿº´ù ¾ĉwÅÿ ºÎêù ÿ vº{ù Ówêý ÃwÅv¾z āv½ ¢ýwĉ½vÿ üĉºþ¯ Ĉ³v¾Õ  I¿w¬ù ĈõĀÕ yĊÉ I±¾Õ ¢Ý¾Å$ wă

 #)))) ÿ ćÀĉ¾íw· ÿ ć½v¹¾{íw· Ûwæ£½v ¾¨ívº³ 

/ (  ÃĀé Ĉ³v¾Õ  ÿ āv½ ĈÅºþă ±¾Õ óĀÍv ¢ĉwÝ½ wz Ĉêåv ćwă ¢ĉ¹ÿº´ù ¹Ā«Āù ćwă 

0 (  ÃĀé Ĉ³v¾Õ Iāv½ ĈõĀÕ ôĊåÿ¾~ ĂĊĄ£ āÁÿ¾~ Ô· üĊĊÞ£ ÿ øtwé ćwă 

1 (  ćÀĉ¾íw·*ć½v¹¾{íw· ¡wĊúÝ ø¬³ Ăz ÓĀz¾ù ¡w{Åw´ù Iāv½ ĈÑ¾Ý ÜÕwêù ©v¾¸¤Åv 

2(  ))) ÿ ćÀĉ¾íw·*ć½v¹¾{íw· ¡wĊöúÝ ø¬³ ûĀ¯ Ĉĉwă½wĊÞù ÃwÅv ¾z āv½ ¢ýwĉ½vÿ üĉ¾¤Ąz xw¸¤ýv 

3(  øĊÅ¾£ Üĉ¿Ā£ Ô· üĉ¾¤Ąz ÿ ¾þíÿ¾z Ĉþ´þù 

4 (  ĂÊêý I¡w{Åw´ù ĂĊöí ôùwÉ ĈĉwĄý Ç½vÀñ ĂĊĄ£¢ýwĉ½vÿ Iāv½ ûĒ~ ćwă  ôĊåÿ¾~ IxĀÎù ¢ýwĉ½vÿ ÿ äö¤¸ù ćwă

 ôĊåÿ¾~ ÿ ĈõĀÕ Üĉ¿Ā£ Ô· ÿ ¾þíÿ¾z Ĉþ´þù IxĀÎù ¢ýwĉ½vÿ ĈÑ¾Ý ćwă 

 

Course Syllabus: (32 Hours) 

Holding orientation meeting in order to explain the different stages of the highway 

engineering project  
1 - 

 Surface generation using a topographic map or 3D points in the study area 2 - 

 Designing several road variants based on the origin and destination points and other 

restrictions (design speed, longitudinal slope, maximum height of excavation and 

embankment, é) 
3 - 

 Designing horizontal curves based on highway design principles and existing limitations  4 - 
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 Producing longitudinal profile and designing the vertical curves and project line 5 - 

 Extraction of road cross-sections and calculation of the excavation/embankment volumes 6 - 

 Selection of the best road variant based on criteria including excavation/embankment 

volumes 
7 - 

drawing Bruckner curve and the best line of distribution  8- 

Preparing the final report including all calculations, road plan maps, different variants and 

the approved variant, longitudinal profile and cross-sections of the approved variant, 

Bruckner curve and line of distribution 
9- 

 

References: 

Mannering, F. L. and Washburn, S. S., 2012, ñPrinciples of Highway Engineering and 

Traffic Analysisò, 5th Edition, SI Version, John Wiley & Sons, Inc. 
1. 

AASHTO, 2018, ñA Policy on Geometric Design of Highways and Streetsò, 7th Edition, 

American Association of State Highway and Transportation Officials 
2. 
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ć¿Āùj½wí Internship  

 

ā½wúÉ Ã½¹   Course No. 

¹vºÞ£  º³vÿ - 2 No. of Units 

āÿ¾ñ  Ã½¹ Ĉ£½wĄù Skill-Based Course Category 

ÛĀý Ã½¹ ĈöúÝ Practical Course Type 

~ĊþÊĊ¿w  

ôévº³  ûºĊýv½¼ñ,++  
  ÿ¹ ¿v Ĉîĉ ôùwÉ º³vÿ
  ćwă ā¿wÅ Ĉ³v¾Õ Ã½¹

  Ăù½j ü¤z,    Ĉ³v¾Õ wĉ ÿ
 ć¹đĀå ćwă ā¿wÅ,   

Passing at least 100 units including 

one of the two courses of Design of 

Reinforced Concrete Structures 1 or 

Design of Steel Structures 1 

Prerequisite      

 ¿wĊþúă   Corequisite 

 

ôÎå¾Å Ã½¹5 $ āwù ÿ¹# 

  ôévº³ ûºĊýv½¼ñ ¿v Ä~ Ā¬Êýv¹,++    Ăí ĈõwÆúĊý wĉ ÿ ûw¤Æzw£ ½¹ ÿ I¿wĊþÊĊ~ ½¹ ©½ºþù Ó¾É wz ÿ ĈÅ½¹ º³vÿ
 Üýwù Ēz āÁÿ¾~ ü¤Év¹$ ºÉwz Ă¤Évºý ĈÅ½¹ º³vÿv ôévº³ ÿ$ āwùÿ¹ ¡ºù Ăz ºĉwz I#¢Å.++   āwñ½wí ìĉ ½¹ #¢ÝwÅ

ùj½wí )ºýv½¼òz v½ ¹Ā· ć¿Āùj½wí Ićv ā½ÿwÊù ¢í¾É wĉ ÿ Ĉýv¾úÝ  ÿ ºÉwz Ă¤Év¹ Ĉtv¾«v ÿ ĈöúÝ Ă{þ« ºĉwz ć¿Ā
  I¢Æĉ¿ ÔĊ´ù IĈýwÅ¾zj Iôêý ÿ ôú³ ÿ ć¿wÆăv½ IĈîĊþî£ĀtÁ IĈýwú¤·wÅ ćwă ĂþĊù¿ ¿v Ĉ{Ċí¾£ wĉ ÿ ìĉ ½¹ ºývĀ¤Ċù

)ºÉwz ĂzwÊù ¹½vĀù wĉ ÿ 
¢Åv Ă¤·Āùj Ă°ýj ÿ Ā¬Êýv¹ ¹¾îöúÝ )ºĉwúý ĂĊĄ£ v½ ć¿Āùj½wí Ç½vÀñ ºĉwz Ā¬Êýv¹ ć¿Āùj½wí ûwĉw~ ½¹    ¹w¤Åv ÔÅĀ£
 Ĉù Ĉzwĉ¿½v ĈăwæÉ Ătv½v ÿ Ă{³wÎù Ić¿Āùj½wí Ç½vÀñ ćwþ{ù ¾z ÿ ć¿Āùj½wí óĀuÆù ÿ Ā¬Êýv¹ ćwúþăv½ )¹¹¾ñ 

 

Course Syllabus: (2 Months) 

After completing at least 100 units, complying to the requirement of the prerequisite, the student 

should work, for two months (and at least 300 hours), as internship, in a construction site or 

consulting firm during the summer or semester with no coursework (having a project is not an 

obstacle). Internship must be practical and executive and can be in one or a combination of 

construction, geotechnical, road construction, transportation, water supply, environment, or similar 

fields. 

At the end of the internship, the student should prepare the internship report. Student performance 

and what has been learned would be evaluated by the student supervisor and the internship director 

based on the report, interview, and oral presentation. 

 

References : 

No specific reference for this course, rather can consult with the references of all passed 

courses )  


