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3 11CIV313 Transportation 
Engineering-I 4 - - 03 30 70 100 4 

4 11CIV314 Hydrology and Water 
Resources Engineering-I 4 - - 03 30 70 100 4 

5 11CIV315 Design of concrete 
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6 11CIV316 Design of Steel 
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Engineering.– I 4 - - 03 30 70 100 4 
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11CIV 311                                                                             
STRUCTURAL ANALYSIS – I 

 
Lectures        : 4 Periods/Week                                       Sessional marks          :  30 
Tutorials        : 1                                                              University exam. Marks           :  70 
Credits                     :  4                                                             University Exam                      : 3 Hours     

UNIT – I 
1. Displacements of Determinate Structures Using Energy Methods 

Maxwell’s reciprocal theorem; Maxwell – Betti’s generalised reciprocal theorem; Castigliano’s theorems; 
Application of Castigliano’s theorem for calculating deflection of beams, frames and trusses; Virtual work 
method for deflections. 

 
UNIT – II 

2. Influence Lines For Statically Determinate Structures  
Moving  loads and influence lines; Influence lines for beam reactions; Influence lines for shearing force; 
Influence lines for bending moment; Calculation of maximum shear force and bending moment at a 
section for rolling loads; Calculation of absolute maximum bending moment; Influence lines for simple 
trusses.  

 
UNIT – III 

3. Propped Cantilevers 
Analysis of propped cantilever by method of consistent deformations. 

4. Fixed Beams 
Fixed moments for a fixed beam of uniform section for different types of loading; Effect of sinking of 
support; Effect of rotation of a support; Bending moment diagram for fixed beams. 

 
UNIT – IV 

5. Clapeyron's Theorem Of Three Moments 
Analysis of continuous beam by Clapeyron's theorem of three moments. 

6. Strain Energy Method 
Strain energy method for analysis of continuous beams and rigid joined plane frames up to second 
degree redundancy. 

 
UNIT – V 

7. Redundant Pin Jointed Frames 
Analysis of pin jointed frames up to second degree redundancy; Forces in indeterminate pin jointed 
frames due to temperature variation and lack of fit; Composite structure. 

TEXT BOOK 

1. Vazirani & Ratwani; “Analysis of Structures vols. 1 & 2”  Khanna Publishers; Delhi. 

REFERENCES 

1. C. K. Wang, “Indeterminate structural analysis” McGraw-Hill Publications 
2. Junnarkar & Shah, “Mechanics of structures – II”  Charotar Publishing House 
3. R. C. Hibbeler, “Structural analysis” Pearson Education. 
4. C. S. Reddy, “Basic Structural Analysis”  Tata McGraw-Hill 
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11CIV 312                                                                            
ENVIRONMENTAL ENGINEERING – I 

 
Lectures        : 4 Periods/Week                                      Sessional marks            :  30 
Tutorials        : --                                                             University exam. Marks             :  70 
Credits                     :  4                                                            University Exam               : 3 Hours  

UNIT – I 
1. Introduction To Water Supply Engineering 

Need for protected water supplies; Objectives of  water supply systems; Water borne diseases; Role of 
Environmental Engineers. 

2. Quantity Of Water 
Estimating requirements; Design period; Per capita consumption; Factors affecting per capita 
consumption; Fire demand; Fluctuations in demand; Prediction of population. 

UNIT – II 
3. Sources & Intake Works 

Classification of sources of water supply; Choice of source; Suitability with regard to quality and quantity; 
Lake, river, reservoir and canal intakes.  

4. Transportation And Pumping Of Water 
Types of conduits; Capacity and design; Materials for pipes, Laying and Jointing of pipes; Leakages; 
Classification of pumps;  Efficiency and choice of pumps.      

UNIT – III 
5. Quality Of Water 

Impurities in water; Routine water analysis - physical, chemical  and bacteriological tests; BIS Standards 
 for  drinking water. 

6.   Purification Of Water 
       Methods of purification of water; Sequence of treatment. 
7.  Plain Sedimentation And Coagulation 

Theory of sedimentation; Stoke’s law; Sedimentation tanks; Design aspects; Principle of coagulation; 
Chemicals used for coagulation; Units of coagulation plant; Optimum dose of coagulant. 

UNIT – IV 
8.  Filtration Of Water 
      Theory of filtration; Filter materials; Slow sand and rapid sand filters; Construction    operation and design; 

Under drainage system design in rapid sand filters; Troubles in rapid sand filters; Pressure filters. 
9.  Disinfection Of Water 
      Different methods of disinfection; Chlorination; Types of chlorination 
10.  Miscellaneous Treatment Methods 

Water softening; Methods of removing temporary hardness; Methods of removing   permanent hardness; 
Removal of colour, odour and taste from water; Defluoridation. 

UNIT – V 
11.  Distribution System 

General requirements; Classification; Methods of supply; Available pressure in the distribution system; 
Layouts of distribution networks; Distribution reservoirs; Functions; Types; Capacity of balancing tank; 
Analysis of distribution system; Methods of analysis. 

12.  Pipe Appurtenances 
      Appurtenances in the distribution system;  Service connection, Sluice valves; Check   valve; Air valve; 

Drain valve; Hydrants; Meters. 
*Field visit to water treatment facility covering all  treatment units 

TEXT BOOKS  
1. K. N. Duggal; “Elements of Public Health Engineering” S. Chand & Company Ltd., New Delhi. 
2. S. K. Garg; “Environmental Engineering & Water supply engineering Vol. I”  Khanna Publishers,  
REFERENCE BOOKS 
1. Gurucharan Singh; “Water Supply and Sanitary Engineering Vol. 1”   Standard Publishers Distributors, 

Delhi. 
2. G.S. Birde; “Water Supply and Sanitary Engineering” Dhanpat rai and sons, Delhi. 
3. Manual on Water Supply & Treatment; CPH and EEO, Ministry of Urban Development; Govt. of India, 

New Delhi. 
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11CIV 313                                                                           
TRANSPORTATION ENGINEERING – I 

 
Lectures        : 4 Periods/Week                                   Sessional marks           :  30 
Tutorials        : --                                                          University exam. Marks           :  70 
Credits                     :  4                                                         University Exam                : 3 Hours  
     UNIT – I 
1. Highway Development and Planning 

Highway  development  in  India  –  Necessity  for  Highway  Planning-  Different  Road  Development  
Plans-   Classification  of Roads-  Road  Network Patterns  –  

2. Highway Alignment 
     Factors affecting  Alignment-  Engineering  Surveys  –  Drawings  and Reports. 

UNIT – II 
3. Highway Geometric Design: 

Importance of Geometric Design- Design controls and Criteria- Highway Cross Section Elements- Sight 
Distance Elements- Stopping  sight  Distance,  Overtaking  Sight  Distance  and  intermediate  Sight  
Distance-  Design  of  Horizontal  Alignment- Design of Super elevation and Extra widening- Design of 
Transition Curves-Design of Vertical alignment-Gradients- Vertical curves. 

  4. Highway materials 
      Sub grade soils- CBR tests; Stone aggregates; Bitumen materials; Paving mixes 

UNIT – III 
5. Design of Highway Pavements 

Design factors; Design of flexible pavements – IRC method, IRC recommendations; Design of Rigid 
pavements - Westergard's stress equation for wheel loads and temperatures stress; IRC 
recommendations. 

6. Highway Drainage 
Importance of highway drainage; Requirements; Surface drainage; Sub–surface drainage; Road 
construction in water logged areas and black cotton soils. 

UNIT –IV 
 7. Highway construction: 

 Construction of water bound macadam roads; Bituminous pavements and cement concrete          
pavements; Construction of joints in cement concrete pavements; Maintenance of highways- Water bound 
macadam roads, Bituminous pavements, Cement concrete pavements    

   8. Highway maintenance: 
 Pavement failures-Failures in flexible pavements, Failures in cement concrete pavements; Maintenance 
of highways- Water bound macadam roads, bituminous pavements, Cement concrete pavements. 

UNIT –V 
    9. Environmental Factors in Planning and Development of High ways 

Factors to be considered in the Environmental studies,Road side development and    Arboriculture, 
Planning plantation of Trees, Species and their selection, Planting of Trees on Road side and care of 
trees, Control of Erosion. 

    10. Traffic engineering: 
Traffic Engineering: Scope of Traffic Engineering, Traffic characteristic, Design of Parking facility, Design 
of Intersection 
 

TEXT BOOK  
1. S.K Khanna and C.E.G.Justo.”Highway Engineering” Nemchand & Brothers, Roorkee. 

 REFERENCE BOOKS 

1. Principles of Transportation Engineering by Partha Chakroborty & Animesh Das,  Prentice Hall of India, 
New Delhi. 

2. Principles of Transportation Engineering and highway  engineering by   G. Venkatappa Rao, Tata Mc Graw-
hill publishing company limited New Delhi. 

3.   L.R. Kadiyali “Transportation Engineering”   
4.   S.K. Sharma “Highway Engineering”   
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 11CIV 314                                                                            
HYDROLOGY AND WATER RESOURCES ENGINEERING – I 

 
Lectures        : 4 Periods/Week                                     Sessional marks            :  30 
Tutorials        : --                                                           University exam. Marks             :  70 
Credits                      :  4                                                               University Exam                  : 3 Hours  

UNIT – I   
1. Hydrology 

Hydrologic cycle; Precipitation types; Rain gauges; Computation of average rain fall over a basin; Abstraction 
from rainfall-evaporation, factors affecting evaporation, measurement of evaporation-Infiltration, factors 
affecting infiltration, measurement of infiltration, infiltration indices; Run off; Factors affecting run off; 
Computation of run-off; Design Flood, Estimation of maximum rate of run-off, Flood frequency analysis by 
Gumbel’s method. 

2. Hydrographs 
Hydrograph analysis; Unit hydrograph; Construction of UH for an isolated storm, Application of UH to the 
construction of a flood hydrograph resulting from rainfall of unit duration; Application of UH to construction of a 
flood hydrograph resulting from two or more periods of rainfall; Construction of unit hydrograph of different unit 
duration from a unit hydrograph of some given unit duration by superposition method and S-curve method. 

UNIT – II 
3. Ground Water – Well Irrigation 

Introduction; Aquifer; Aquiclude; Aquifuge; Specific yield; Specific retention; Divisions of sub–surface water; 
Water table; Types of aquifers; Well hydraulics; Steady radial flow to a well–Dupuit’s theory for confined and 
unconfined aquifers; Tube wells - Open wells; Yield of an open well–Constant level pumping test, Recuperation 
test. 

4. Introduction To Irrigation 
Definition; Necessity; Scope of irrigation science; Benefits of irrigation; Ill-effects of irrigation; Types of irrigation. 

UNIT – III 
5. Methods Of Irrigation 

Methods of applying water to crops; Uncontrolled or wild flooding; Free flooding; Contour laterals; Border strip 
method; Check flooding; Basin flooding; Zig zag method; Furrow method; Contour Farming; Sub-
surface irrigation; Sprinkler irrigation; Drip irrigation. 

6. Water Requirement Of Crops 
Functions of irrigation water; Classes and availability of soil water; Saturation capacity; Field capacity; Wilting 
point; Available moisture and readily available moisture; Moisture equivalent; Soil – moisture deficiency; 
Limiting soil moisture conditions; Depth and frequency of irrigation; Duty and Delta; Base period; Relation 
between Duty and Delta; Factors affecting duty; Methods of improving duty; Gross command area; Culturable 
command area; Culturable cultivated and uncultivated area; Kor depth and Kor period; Consumptive use of 
water (Evapo – Transpiration); Direct measurement of consumptive use; Irrigation efficiencies – Water 
conveyance efficiency, Water application efficiency, Water distribution efficiency and Consumptive use 
efficiency; Determination of irrigation requirements of crops; crop rotation, Assessment of Irrigation water. 

UNIT – IV 
7. Irrigation Channels – Silt Theories & Design Procedure 

Classification; Canal alignment; Inundation canals; Cross–section of  an irrigation channel; Balancing depth; 
Borrow pit; Spoil bank; Land width; Silt theories–Kennedy’s theory, Lacey’s regime theory; Kennedy’s method 
of channel design; Use of Garret's diagram in channel design; Lacey’s theory applied to channel design; Use of 
Lacey's regime diagrams; Drawbacks in Kennedy’s theory; Defects in Lacey’s theory; Comparison of Kennedy’s 
theory and Lacey’s theory. 

UNIT – V 
8. Water Logging And Canal Lining 

Water logging; Effects of water logging; Causes of water logging; Remedial measures; Saline and alkaline soils 
and their reclamation; Losses in canal; Lining of irrigation channels – necessity, advantages and 
jdisadvantages; Types of lining; Design of lined canal. 

9. Diversion Head Works 
Component parts of a Diversion Head work; Weirs and barrages- Types of weirs; Causes of failure of weirs and 
their remedies; Design of weirs on permeable foundations–Bligh’s creep theory, Khosla's theory; Silt control at 
 head works;  

TEXT BOOKS 
1. Dr. B.C. Punmia & Dr. Pande B.B. Lal; “Irrigation and water power Engineering”  Laxmi Publications Pvt. Ltd., 

New Delhi. 
2. S. K. Garg; “Irrigation Engineering and Hydraulic structures”  Khanna Publishers, Delhi.  
REFERENCE BOOKS 
1. Dr. P.N. Modi; “Irrigation,Water Resources & Water Power Engineering” Standard Book House, Delhi  
2. K R Arora, “Irrigation, water power and water resources Engineering” Standard Publishers, New Delhi 
3. K. Subramanya, “Engineering Hydrology” TMH Publishers 
4. P. Jayarami Reddy, “Engineering Hydrology” Laxmi Publications 
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 11CIV 315 
DESIGN OF CONCRETE STRUCTURES-I 

 
Lectures        : 4 Periods/Week                                    Sessional marks           :  30 
Tutorials        : 1                                                           University exam. Marks           :  70 
Credits                     :  4                                                          University Exam                 : 3 Hours  

UNIT – I 
1. Introduction 

Objectives of structural design – stability, strength and serviceability; Design codes and handbooks;   
Design philosophies – working stress method, ultimate load method and limit states method.  

 
2. Design For Flexure (Working State Method) 

Assumptions; Permissible stresses in concrete and steel; Balanced design; Transformed area method;   
Analysis and design for flexure of singly reinforced, doubly reinforced and flanged sections. 

UNIT – II  
3. Design For Flexure ( Limit State Method ) 

Assumptions; Limit states; Partial safety factors; Modes of failure; Maximum depth of neutral axis; 
Analysis and design for flexure of singly reinforced, doubly reinforced and flanged sections; Comparison 
of limit state method with working stress method. 

UNIT – III  
4. Shear And Development  Length 

Shear in a homogeneous beam; Shear in R.C. beams; Diagonal tension and  diagonal compression; 
Design for shear by working stress method and limit state method; Development length; Pull out test; 
Anchorage bond; Flexural bond, Check for development length by working stress method and limit state 
method 

5. Deflection And Cracking 
Span/Effective depth ratio; Calculation of short-term deflection and long term deflection; Cracking; Bar 
spacing controls. 

UNIT – IV  
6. Design By Limit State Method 

Singly reinforced, doubly reinforced and flanged beams; simply supported One-way slab, Dog – legged 
staircase. 

UNIT – V  
7. Design By Working Stress Method 

Rectangular Water Tanks: Introduction, under-ground rectangular water tanks, rectangular water tanks 
resting on ground. 

      
TEXT BOOKS 
2. For Working Stress Method: H. J. Shah, “Reinforced concrete” charotar publishing house   
3. For Limit State Method: Ashok K. Jain “Reinforced Concrete (limit state design)”; Nem Chand & Bros., 

Roorkee 
REFERENCES 
1. Pillai and Menon, “Reinforced concrete design” Tata Mc Graw- Hill 
2. Dr. S. R. Karve and Dr.V.L.Shah; “Limit state Theory & Design of reinforced concrete”  Pune Vidyarthi 

Griha Prakashan, Pune. 
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11CIV 316                                                                             
 DESIGN OF STEEL STRUCTURES – I 

 
Lectures        : 4 Periods/Week                                    Sessional marks           :  30 
Tutorials        : 1                                                          University exam. Marks           :  70 
Credits                     :  4                                                          University Exam                : 3 Hours  

UNIT – I 
1. Introduction 

Types of steels; Constructional steels; Mechanical properties; Design concepts; Fatigue behavior; Brittle 
fracture; Corrosion; Hot rolled sections; Cold-formed or light gauge sections. 

2. Introduction To Welded Connections 
Welding processes; Advantages of welding; Welds; Types of welded joints; Weld specifications; Allowable 
stresses; Weld symbols and notation; Lap, butt and truss joints. 

3. Introduction To Riveted Connections 
Riveting; Rivet dimensions; Assumptions; Types of riveted joints; Definitions; Failure of a riveted joint; 
Rivet value; Allowable stresses for rivets; Efficiency of joint; Grouping of rivets 

UNIT – II 
4. Introduction To Bolted Connections 

Bolts; Black bolts; Failure modes of a joint; Pitch requirements of bolts; Allowable stresses; High strength 
bolts; Lap and butt joints, Truss joint connections 

5. Tension Members 
Introduction; Types of sections; Net area; Net effective area for angles and Tees; Design of tension 
members including those with tubular cross section 

UNIT – III 
6. Compression Members 

Introduction;  Effective length of a column; Allowable stresses; Types of sections; Built-up columns(using 
welding); Local buckling;  Design of compression members  including  those with tubular cross section; 
Column splice (using welding) , Column  bases (using welding)– Slab base, Gusseted base. 

UNIT – IV 
7. Beams 

Introduction; Laterally supported beams; Built-up beams (using welding); lateral buckling of beams; 
Design of laterally supported and unsupported beams; Secondary design considerations; Grillage beams 

8. Beam – Columns  
      Introduction; Behavior of beam columns; interaction formulae; design of beam –       
      columns. 

UNIT – V 
9. Welded And Bolted Connections 

Bracket connections; Simple beam end connections – Framed connection, Seat connection, Stiffened 
seat connection; Moment resistant beam end connections. 

. 
TEXT BOOKS 
1. M. Raghupati, “Design of Steel Structures”TMH,  1 Edition, 1995. 
2. A.S.Arya and J.L.Ajmani, “Design of Steel structures” Nem Chand & Bros, Roorkee, 5 Edition, 1996. 
3.    P. Dayaratnam, “Design of steel structures” Wheeler Publishing, 1996. 
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11 CIV 317                                                                          
 
  

GEOTECHNICAL ENGINEERING – I 
 
Lectures        : 4 Periods/Week                                   Sessional marks           :  30 
Tutorials        : --                                                          University exam. Marks            :  70 
Credits                     :  4                                                         University Exam               : 3 Hours  

UNIT – I 
1. Introduction 
     Soil formation and soil types; Regional soil deposits of India 
2. Basic Definitions And Relations 
       Phase diagrams; Simple definitions; some important relationships; 
      Index Properties; Grain size distribution ; Atterberg Limits ; Significance of other  Soil Aggregate properties  

UNIT – II 
3. Soil Classification   

Introduction; Particle size classification as per IS-code; Unified soil classification system; Indian standard 
soil classification system  

4. Permeability 
Capillary rise; Darcy’s law and its Validity; Determination of coefficient of permeability - constant and 
variable head methods, indirect methods, Factors affecting permeability; Permeability of stratified soil 
deposits.  

UNIT – III 
5. Seepage Through Soils 

Principle of effective stress; physical meaning of effective stress; Types of head, seepage forces and 
quicksand condition;  

6. Compaction of Soils 
Introduction; Laboratory tests; Factors affecting compaction; Structure and engineering behaviour of 
compacted cohesive soils; Compaction in the field; Compaction specifications and field control.  

UNIT – IV 
7. Vertical Stresses Below  Applied Loads 

Introduction; Boussinesq’s equation; vertical stress distribution diagrams; vertical stress beneath loaded 
areas; Newmark’s influence chart; Approximate stress distribution methods for loaded areas; 
Westergaard’s equation 

8. Compressibility Of Soil And Consolidation 
Introduction; Compressibility; Time-rate of consolidation; Consolidation test. 

UNIT – V 
9.   Compressibility Of Soil And Consolidation(Contd.) 

Computation of settlement; extrapolation of field consolidation curve;  Settlement analysis.  
 

10.  Shear Strength Of Soils 
Introduction; Stress at a point- Mohr Circle of stress; Mohr–coulomb Failure  Criterion; Measurement of 
Shear Strength; Shear strength of Clayey soils; Shear Strength of Sands; Drainage conditions and 
Strength parameters.  

. 
TEXT BOOK 
1. Gopal Ranjan and A.S.R.Rao, “Basic and Applied Soil Mechanics” New Age International Publishers 
 
REFERENCES 
1.   Bowles, J.E.,” Foundation Analysis & Design” McGraw- Hill Book Co. 
2. B.C.Punmia “A Text book of Soil Mechanics and Foundation Engineering”Laxmi Publications 
3. K.R.Arora, “A Text book of Soil Mechanics and Foundation Engineering” Standard Publishers & 

Distributors, New Delhi 
4. P.Purushotthama Raj, “A Text book of Soil Mechanics and Foundation Engineering” Pearson Education  
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 11CIV 351  LABORATORY                                               
 

ENVIRONMENTAL ENGINEERING LABORATORY 
 
Practicals    : 3 Periods/Week                                                          Sessional marks             :  30 
 Credits        : 2                                                                                 University exam. Marks  :  70 
                                                                                                         University Exam             : 3 Hours 
  

Note: A minimum of twelve (12No) shall be done and recorded 
 
1. Determination of total, suspended and dissolved solids in water / sewage sample. 

2. Determination of fixed and volatile solids in water / sewage sample. 

3. Determination of Settleable Solids. 

4. Determination of turbidity of water / sewage sample. 

5. Determination of pH value of water / sewage sample. 

6. Determination of optimum dose of coagulant. 

7. Determination of residual chlorine. 

8. Determination of temporary and permanent hardness of water sample. 

9. Determination of chloride concentration of water / sewage sample. 

10. Determination of acidity of water sample. 

11. Determination of alkalinity of water sample. 

12. Determination of fluorides in water sample. 

13. Determination of Dissolved Oxygen of water / sewage sample. 

14. Determination of Biochemical Oxygen Demand (BOD) of waste water. 

15. Determination of Chemical Oxygen Demand (COD) of waste water. 
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 11CIV 352 LABORATORY                                                  
 

GEOTECHNICAL ENGINEERING LABORATORY 
 
Practicals        : 3 Periods/Week                                       Sessional marks      :  30 
Credits                     :2                                                               University exam. Marks      :  70                                                                                 
                                                                                                   University Exam                 : 3 Hours 
   
Note: A minimum of twelve (12No) shall be done and recorded  

1. Determination of water content by oven drying method. 

2. Determination of specific gravity by 

(a) Density bottle method    

(b) Pycnometer method. 

3. Gradation analysis  

a) Mechanical Sieve analysis 

b) Hydrometer analysis. 

4.   Determination of  Atterberg limits  

5. Determination of free swell index 

6. Determination of field unit weight by  

  a) Core cutter method. 

  b) Sand replacement method. 

7. Determination of permeability by  

              a) Constant head permeameter. 

b) Variable head permeameter. 

8. Direct shear test. 

9. Vane shear test. 

10. Unconfined compression test  

11. IS - Light compaction test  

12. IS - Heavy  compaction test   

13. Triaxial shear test. 

14. Consolidation test.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


