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1.                         9  
     Compulsory Courses 

31-607-012-101     3(3-0-6) 
            Research Methodology in Civil Engineering 

31-607-012-102          1          1(1-2-3) 
                                        Civil Engineering Seminar 1 

31-607-012-103          2          2(1-2-4) 
                                        Civil Engineering Seminar 2 

31-607-012-104            3(3-0-6) 
            Advanced Mechanics of Materials 

 
2.                15  
     Electives Courses 

 
31-607-011-021   3(3-0-6) 

Advanced Analytical Tools in Cement Based Materials 
31-607-011-022          3(3-0-6) 

Microstructure and Durability of Concrete    
31-607-011-023          3(3-0-6) 

Repair and Protection of Concrete Structures    
31-607-011-024      3(3-0-6) 

 Advanced Concrete Technology 
31-607-011-025     3(3-0-6) 

   Statistics for Civil Engineering 
31-607-011-026           3(3-0-6) 

          Experimental Method in Civil Engineering 
 

31-607-011-031             3(3-0-6) 
 Advanced Soil Mechanics 

31-607-011-032             3(3-0-6) 
 Advanced Foundation Engineering 

31-607-011-033         3(3-0-6) 
 Ground Improvement Techniques 

31-607-011-034       3(3-0-6) 
 Soil Dynamics 

31-607-011-035           3(3-0-6) 
 Geomechanics 
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31-607-011-036        3(3-0-6) 
 Numerical Modeling in Geotechnical Engineering 

31-607-011-037        3(3-0-6) 
 Deep Excavation and Tunneling 

31-607-011-038         3(3-0-6) 
 Advanced Pavement Design 

 
31-607-011-051          3(3-0-6) 

 Finite Element Method 
31-607-011-052        3(3-0-6) 

Advanced Reinforced Concrete Structures 
31-607-011-053         3(3-0-6) 

 Advanced Steel Structures 
31-607-011-054            3(3-0-6) 

         Dynamics of Structures 
31-607-011-055          3(3-0-6) 

         Earthquake Resistant Design 
31-607-011-056             3(3�0-9)  

         Building Structural Systems 
 

31-607-011-071             3(3-0-6) 
 Advanced Hydrology 

31-607-011-072            3(3-0-6) 
 Computational Hydraulics 

31-607-011-073          3(3-0-6) 
 Modeling of Hydrologic Processes 

31-607-011-074           3(3-0-6) 
 River and Floodplain Management 

31-607-011-075           3(3-0-6) 
  Control of flood and drought 
31-607-011-076      3(3-0-6) 
    

 Geographic Information System for water resource  
 engineering 
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3.
Thesis

31-607-014-001   36  
 Thesis 

31-607-014-002  12  
 Thesis 

3.1.4   
 

  2   
1)     1 

 1 

 1 
 31-607-012-101 3(3-0-6)
 31-607-012-102   1 1(1-2-3)
 31-607-012-104       3(3-0-6) 
 31-607-014-001    6  

          6    
  1-2 (  .) 

 2 
 31-607-012-103      2         2(1-2-4) 
 31-607-014-001     6  

          6    
  3-4 (  .) 

 2 

 1 
  31-607-014-001    12  

          12    
  5-6 (  .) 

 2 
  31-607-014-001     12  

          12    
  7-8 (  .) 
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                 3    
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 2 
          31-607-014-002     6  
                 6    

  5-8 (  .) 
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3.1.5  

31-607-012-101  3(3-0-6) 
 Research Methodology in Civil Engineering  
  : - 
                            Prerequisite : - 

   
   

    
  

 
Conceptual of research, topic and issue of civil engineering problem, frame 
of thinking and literature review, operational, experimental and census 
research, data collecting data, statistic for civil engineering research, 
computer programming for data anlysis and presenting the result of 
research. 
 

31-607-012-102      1 1(1-2-3) 
Civil Engineering Seminar 1 

 : - 
Prerequisite : - 

  
   

  
Introduction to research methodology, literature survey, discussion and 
criticism on an academic article, summary and conclusion, presentation of 
research results, academic writing, oral presentation 
 

31-607-012-103        2 2(1-2-4) 
Civil Engineering Seminar 2 

 : 31-607-010-102  1 
Prerequisite :  31-607-010-102 Civil Engineering Seminar 1 

  
 

 
Special lectures in field of civil engineering will be proposed to be given by 
the invited lecturer from outside, presentation and discussion on currently 
interesting topics in civil engineering at the master degree level, preliminary 
study in the field of interest 
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31-607-012-104  3(3-0-6) 
 Advanced Mechanics of Materials  
  : - 
                            Prerequisite : - 

 
  

    
 

Two and three dimensional theories of stress and strain; stress-strain 
relationships; static failure and failure criteria; introduction to fatigue and 
fracture mechanics; theory of elasticity; beams on elastic foundation; 
energy methods; buckling and instability; introduction to finite element 
methods 
 

31-607-011-021  3(3-0-6) 
 Advanced Analytical Tools in Cement Based Materials 
  : - 
 Prerequisite : - 

 X-ray diffraction 
(XRD)  (DTA, TGA and DSA) 
(SEM, BSEM, TEM, EDAX)  

 
Review of advanced cement based materials technology and analytical 
tools in cement based materials; microstructure of hydration reaction and 
pozzolanic reaction, X-ray diffraction (XRD); thermal analysis (DTA, TGA and 
DSA) and electron microscope (SEM, BSEM, TEM, EDAX); porosity and pore 
size distribution of cement based materials; surface area with nitrogen 
adsorption technique (BET Method) synchrotron radiation technique 
 
 
 
 
 
 
 
 

 

26 . . 2562
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31-607-011-022        3(3-0-6) 
Microstructure and Durability of Concrete    

 : - 
Prerequisite : - 

   
  

   
Introduction to concrete, microstructure of concrete, transport processes in 
concrete, introduction to the deterioration of concrete, sulfate attack, 
corrosion of steel in concrete, design for durability 
 

31-607-011-023        3(3-0-6) 
Repair and Protection of Concrete Structures    

 : - 
Prerequisite : - 

   
        

Concrete behavior, concrete evaluation, concrete surface repair, 
strengthening and stability of concrete, protection of concrete.   

 
31-607-011-024  3(3-0-6) 

 Advanced Concrete Technology 
  : - 
 Prerequisite : - 

    
  

Review of concrete technology; pozzolanic materials; special concrete; 
durability of concrete; microstructure of concrete; advanced analytical 
tools for concrete 
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31-607-011-025  3(3-0-6) 
Statistics for Civil Engineering 

 : - 
Prerequisite : - 

 
  

 
Introduction to the elements of probability and statistics relevant to the 
reliability based design in civil engineering, the concept of system reliability 
and reliability analysis, and the techniques used to analyze the testing 
pattern and data 
 

31-607-011-026      3(3-0-6) 
Experimental Method in Civil Engineering 

 : - 
Prerequisite : - 

 
   

  
Principles and techniques of measurements in mechanics; electrical-
resistance strain gauges, semiconductor sensors, recording instruments, 
optical interference methods, photoelasticity, and dynamic measurements 

 
31-607-011-031       3(3-0-6) 

 Advanced Soil Mechanics 
  : - 
 Prerequisite : - 

   
   

Physical properties, soils classification, ground water, coefficient of 
permeability, seepage, excess pore water pressure, effective stress, 
consolidation, strength and deformations and introduction to critical state 
theory 
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31-607-011-032       3(3-0-6) 
 Advanced Foundation Engineering 
  : - 

Prerequisite : - 
    

  
Site investigation, shallow foundations, deep foundations, settlement, earth 
pressure problems in soil engineering and computer program aided 
foundation design 
 

31-607-011-033      3(3-0-6) 
 Ground Improvement Techniques 
  : - 

Prerequisite : - 
    

  
Compaction; cement columns; vertical drains; preloading; chemical 
stabilization; reinforced earth 

 
31-607-011-034  3(3-0-6) 

 Soil Dynamics 
  : - 
 Prerequisite : - 

  
      

  
  

Elasticity; visco-elasticity; soil stiffness; soil damping; soil liquefaction; site 
characterization; in-situ testing; laboratory testing; seismic response analysis; 
soil sampling; flow failure 
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31-607-011-035      3(3-0-6) 
 Geomechanics 
  : - 
 Prerequisite : - 

  
  

Basic concepts; critical state strength of soil; stress-strain modeling based 
on critical state theory; behavior of soils before failure 
 

31-607-011-036      3(3-0-6) 
 Numerical Modeling in Geotechnical Engineering 
  : - 
 Prerequisite : - 

  
 

 
 

 
Review of continuum mechanics; physical and numerical modeling; 
constitutive models for geomaterials and structures; selection of suitable 
constitutive models; numerical modeling with finite element and finite 
difference; stability analysis with numerical modeling 

 
31-607-011-037      3(3-0-6) 

 Deep Excavation and Tunneling 
  : - 
 Prerequisite : - 

  
  NATM  

  
Overview of excavation and tunneling method; stress and deformation field 
around tunnel; earth pressure theories; concept of the NATM; mechanized 
tunneling method; cut and cover tunneling method;risk assessment for 
deep excavation and tunneling 
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31-607-011-038     3(3-0-6) 
 Advanced Pavement Design 
  : - 
 Prerequisite : - 

  
  

  
   

  
 

Types of pavements; factors considered in design of pavements; 
stresses/ strains in flexible pavements; stresses/ deflections in rigid 
pavements; traffic analysis; material characterization for pavement design; 
flexible pavement design; rigid pavement design; design of overlays; 
procedures for pavement drainage analysis and design; life cycle cost 
analysis; serviceability concept and non-destructive testing 
 

31-607-011-051      3(3-0-6) 
 Finite Element Method 
  : - 
 Prerequisite : - 

  
   

  
Finite element method, numerical method and computer in the analysis of 
structures; direct and generalized formulation of the approximate analysis 
with applications to bar, plane strain and plane stress, general solid 
elements, thermal stress, the modeling of structural systems, and analysis 
tool 
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31-607-011-052     3(3-0-6) 
Advanced Reinforced Concrete Structures 

 : - 
 Prerequisite : - 

     
    

-   
 

 
Analysis and design and of RC members such as beams, columns, slabs, 
footings and walls using the ultimate strength method; building code 
requirements for reinforced concrete; shear and shear-friction; 
development and anchorage length; control of deflections and cracks of 
beams; design of D-region members using strut-and-tie model 
 

31-607-011-053     3(3-0-6) 
 Advanced Steel Structures 
  : - 
 Prerequisite : - 

    
   

 
Behavior of steel structures under load; topics include beams, columns, 
building connections, structural stability and bracing requirements; building 
codes and related documents 
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31-607-011-054       3(3-0-6) 
        Dynamics of Structures 
         : - 
        Prerequisite : - 

 
 
   

 
  

Fundamental of structural dynamics analysis; types of dynamics loadings 
on structures, methods in formulation of equations of motion which 
indicates the dynamics behavior of structures; the lump mass model of 
structures; single-degree-of-freedom systems; multi-degree-of-freedom 
systems; formulation of the equations of motion of these system as well as 
their response under various kinds of loading 

 
31-607-011-055       3(3-0-6) 

        Earthquake Resistant Design 
  : - 
 Prerequisite : - 

 
  

Effects of earthquake loading on civil engineering structures; characteristic 
of earthquake; effect of earthquake loading on structures; applications to 
design problems 
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31-607-011-056        3(3�0-9)  
        Building Structural Systems 
  : - 
 Prerequisite : - 

   
     

   
   

 
Structural system selection, analysis and design of various structural 
systems such as moment frames; braced frames; shear walls, flat plates; 
post-tensioned flat slabs, design of short and long columns, design of 
isolated footings and mat foundation, bearing capacity and settlement 
prediction, earth protection system, design of pile sand sheet piles, repair 
of footings 

 
31-607-011-071       3(3-0-6) 

 Advanced Hydrology 
  : - 
 Prerequisite : - 

     
   

  
Introduction to hydrology; hydrologic processes; atmospheric water; 
subsurface water; groundwater; surface water; unit hydrograph; lumped 
flow routing, distributed flow routing, frequency analysis 

 
31-607-011-072       3(3-0-6) 

 Computational Hydraulics 
  : - 
 Prerequisite : - 

 
    

 
Equations and numerical solution techniques for hydraulic problems, open 
channels and rivers, sediment in rivers, pipe systems, groundwater flow, 
diffusion and dispersion in rivers 
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31-607-011-073       3(3-0-6) 
 Modeling of Hydrologic Processes 
  : - 
 Prerequisite : - 

      
  

   
   

 
Mathematical modeling and numerical solution of hydrologic processes; 
rainfall; losses, runoff; empirical and process based models, lumped and 
distributed parameters models; other modeling considerations, model 
capability and accuracy, optimization 
 

31-607-011-074       3(3-0-6) 
 River and Floodplain Management 
  : - 
 Prerequisite : - 

 
    

 
Nature of stream flow, fluvial processes and alluvial channel morphology; 
modeling of irregular channels and floodplains; management issues relating 
to rivers and floodplains 

 
31-607-011-075         3(3-0-6) 
 Control of flood and drought 

  : - 
 Prerequisite : - 

 
 

 
 

Characteristics and effect of floods and droughts, structural and 
nonstructural control and flood, control of drought, impact of climate and 
land use change, analyses of flash flooding, events prediction and 
protection control 
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31-607-011-076       3(3-0-6) 
Geographic Information System for water resource   engineering 

  : - 
 Prerequisite : - 

   
 

 
Major components Geographic Information System ( GIS) , data structure, 
data management, making and analysis of GIS, design and apply for work in 
water resource engineering 

 
Thesis 
31-607-073-211         36  

Thesis 
  : - 
 Prerequisite : - 

 
  

  
 

 
     
   . .   S       (Satisfactory) 
   . .   U       (Unsatisfactory) 

Research work under the supervision of an advisor with emphasis on 
originality and aim toward new and useful results in civil engineering fields, 
the research to be publicized in the national journal/ transaction, 
preparation of thesis in a proper form, oral examination and writing up a 
complete thesis 

    Remarks: The measurement and evaluation of the study, give the  
          following character rating levels : 

     S   : Satisfactory 
     U   : Unsatisfactory 
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31-607-073-212   12  
Thesis 

 : - 
Prerequisite : - 

  
 

     
   . .   S       (Satisfactory) 
   . .   U       (Unsatisfactory) 

Students are required to undertake design and development or research       
projects under supervision of advisor and senior members of teaching staff. 

  Remarks : The measurement and evaluation of the study, give the  
          following character rating levels : 

     S   : Satisfactory 
     U   : Unsatisfactory 
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