
 

 

 

 

 

 

Course Learning Objectives: 

The objective of this course is to:  

• Familiarize Students with different types of Connections and relevant IS codes 

• Equip student with concepts of design of flexural members 

• Understand Design Concepts of tension and compression members in trusses 

• Familiarize students with different types of Columns and column bases and their 

Design 

• Familiarize students with Plate girder and Gantry Girder and their Design 

 

Course Outcomes: 

At the end of this course the student will be able to 

• Work with relevant IS codes  

• Carryout analysis and design of flexural members and detailing 

• Design compression members of different types with connection detailing 

• Design Plate Girder and Gantry Girder with connection detailing 

• Produce the drawings pertaining to different components of steel structures  

 

SYLLABUS: 

UNIT – I Connections: Introduction: (a) Riveted connections – Definition, rivet strength 

and capacity- Codal Provisions, (b) Welded connections: Introduction, Advantages and 

disadvantages of welding- Strength of welds-Butt and fillet welds: Permissible stresses – IS 

Code requirements. Design of fillet weld subjected to moment acting in the plane and at right 

angles to the plane of the joints. 

 

All units i.e. from unit II to unit-VI to be taught in Limit State Design and in Welded 

connections only. 

 

UNIT – II Beams: Allowable stresses, design requirements as per IS Code-Design of simple 

and compound beams-Curtailment of flange plates, Beam to beam connection, check for 

deflection, shear, buckling, check for bearing, laterally unsupported beams. 

 

UNIT –III Tension Members and compression members: General Design of members 

subjected to direct tension and bending –effective length of columns. Slenderness ratio – 

permissible stresses. Design of compression members, struts etc.  

Roof Trusses: Different types of trusses – Design loads – Load combinations as per IS Code 

recommendations, structural details –Design of simple roof trusses involving the design of 

purlins, members and joints – tubular trusses. 

III Year  - II Semester  
L T P C 

4 0 0 3 

DESIGN AND DRAWING OF STEEL STRUCTURES 



 

 

 

 

 

UNIT – IV Design of Columns: Built up compression members – Design of lacings and 

battens. Design Principles of Eccentrically loaded columns,  Splicing of columns. 

 

UNIT – V Design of Column Foundations: Design of slab base and gusseted base. Column 

bases subjected moment. 

 

UNIT – VI Design of Plate Girder: Design consideration – I S Code recommendations 

Design of plate girder-Welded – Curtailment of flange plates, stiffeners – splicing and 

connections. 

Design of Gantry Girder: impact factors - longitudinal forces, Design of Gantry girders. 

 

NOTE: Welding connections should be used in Units II – VI. 

The students should prepare the following plates. 

Plate 1 Detailing of simple beams 

Plate 2 Detailing of Compound beams including curtailment of flange plates. 

Plate 3 Detailing of Column including lacing and battens. 

Plate 4 Detailing of Column bases – slab base and gusseted base 

Plate 5 Detailing of steel roof trusses including joint details. 

Plate 6 Detailing of Plate girder including curtailment, splicing and stiffeners. 

 

FINAL EXAMINATION PATTERN: 

The end examination paper should consist of Part A and Part B. part A consist of two 

questions in Design and Drawing out of which one question is to be answered. Part B should 

consist of five questions and design out of which three are to be answered. Weightage for 

Part – A is 40% and Part- B is 60%. 

 

TEXT BOOKS 

1. Steel Structures Design and Practice, N. Subramanian, Oxford University Press.  

2. Design of steel structures, S. K. Duggal, Tata Mc Graw Hill, New Delhi 

3. Design of Steel Structures S. S. Bhavikatti, I. K International Publishing House Pvt. 

Ltd. 

REFERENCES 

1. Structural Design in Steel, Sarwar Alam Raz, New Age International Publishers, New 

Delhi 

2. Design of Steel Structures, M. Raghupathi, Tata Mc. Graw-Hill 

3. Structural Design and Drawing, N. Krishna Raju; University Press, 

IS Codes: 

1) Indian Standard Code for General Construction in Steel, 3
rd

 revision, Indian Standards 

Institution, New Delhi,2008. 

2) IS – 875, Code of practice for design loads (other than earth quake) for buildings and 

structures (Part-1-Part 5),Bureau of Indian standards. 

3) Steel Tables. 

These codes and steel tables are permitted to use in the examinations. 



 

 

 

 

 

 

 

 

Course Learning Objectives: 

The objective of this course is:  

• To enable the student to find out the index properties of the soil and classify it. 

• To impart the concept of seepage of water through soils and determine the 

seepage discharge. 

• To enable the students to differentiate between compaction and consolidation of 

soils and to determine the magnitude and the rate of consolidation settlement. 

• To enable the student to understand the concept of shear strength of soils, 

assessment of the shear parameters of sands and clays and the areas of their 

application. 

Course Outcomes: 

Upon the successful completion of this course 

• The student must know the definition of the various parameters  related to soil 

mechanics and establish their inter-relationships. 

• The student should be able to know the methods of determination of the various 

index properties of the soils and classify the soils. 

• The student should be able to know the importance of the different engineering 

properties of the soil such as compaction, permeability, consolidation and shear 

strength and determine them in the laboratory. 

• The student should be able to apply the above concepts in day-to-day civil 

engineering practice. 

 

SYLLABUS: 

UNIT – I Introduction: Soil formation – soil structure and clay mineralogy – Adsorbed 

water – Mass- volume relationship –Relative density , Mechanism of compaction – factors 

affecting – effects of compaction on soil properties - compaction control. 

 

UNIT – II Index Properties Of Soils: Grain size analysis – Sieve and Hydrometer methods 

– consistency limits and indices – Various Types of soil Classifications – Unified soil 

classification and I.S. Soil classification. 
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UNIT –III Permeability: Soil water – capillary rise – One dimensioned flow of water 

through soils – Darcy’s law- permeability – Factors affecting –laboratory determination of 

coefficient of permeability –Permeability of layered systems. Total, neutral and effective 

stresses –quick sand condition – 2-D flow and Laplace’s equation - Seepage through soils –

Flow nets: Characteristics and Uses.  

 

UNIT – IV Stress Distribution In Soils: Stresses induced by applied loads -  Boussinesq’s 

and Westergaard’s theories for point loads and areas of different shapes– Newmark’s 

influence chart – 2:1 stress distribution method. 

 

UNIT – V Consolidation: Compressibility of soils – e-p and e-log p curves – Stress history – 

Concept of consolidation - Spring Analogy - Terzaghi’s theory of one-dimensional 

Consolidation – Time rate of consolidation and degree of consolidation – Determination of 

coefficient of consolidation (cv) - Over consolidated and normally consolidated clays.   

 

UNIT – VI Shear Strength of Soils: Basic mechanism of shear strength  - Mohr – Coulomb 

Failure theories – Stress-Strain behavior of Sands - Critical Void Ratio – Stress-Strain 

behavior of clays – Shear Strength determination- various drainage conditions. 

 

Text Books: 

1. Basic and Applied Soil Mechanics, Gopal Ranjan and A. S. R. Rao, New Age 

International Publishers. 

2. Soil Mechanics and Foundation Engineering, V. N. S. Murthy, CBS publishers   

References: 

1. Fundamentals of Soil Mechanics, D. W. Taylor, Wiley.   

2. An introduction to Geotechnical Engineering, Holtz and Kovacs; Prentice Hall. 

3. Fundamentals of Geotechnical Engineering, B M Das, Cengage Learning, New Delhi. 

 

 

 

 

 

 



 

 

 

 

 

 

 

Course Learning Objectives: 

The course will address the following: 

• Outline planning and the design of water supply systems for a community/town/city 

• Provide knowledge of water quality requirement for domestic usage 

• Impart understanding of importance of protection of water source quality and 

enlightens the efforts involved in converting raw water into clean potable water. 

• Selection of valves and fixture in water distribution systems  

• Impart knowledge on design of water distribution network 

Course Outcomes: 

Upon the successful completion of this course, the students will be able to: 

• Plan and design the water and distribution networks and sewerage systems 

• Identify the water source and select proper intake structure 

• Characterisation of water  

• Select the appropriate appurtenances in the water supply  

• Selection of suitable treatment flow for raw water treatments 

 

SYLLABUS: 

UNIT–I Introduction: Importance and Necessity of  Protected Water Supply systems, Water 

borne diseases, Flow chart of public water supply system, Role of Environmental Engineer, 

Agency activities 

Water Demand and Quantity Estimation: Estimation of water demand for a town or city, 

Per capita Demand and factors influencing it - Types of water demands and its variations- 

factors affecting water demand, Design Period, Factors affecting the Design period, 

Population Forecasting.  

 

UNIT-II   Sources of Water: Lakes, Rivers, Impounding Reservoirs, comparison of sources 

with reference to quality, quantity and other considerations- Capacity of storage reservoirs, 

Mass curve analysis. Groundwater sources of water:  Types of water bearing formations, 

springs, Wells and Infiltration galleries, Yields from infiltration galleries. 

Collection and Conveyance of Water: Factors governing the selection of the intake 

structure, Types of Intakes.  Conveyance of Water: Gravity and Pressure conduits, Types of 

Pipes, Pipe Materials, Pipe joints, Design aspects of pipe lines, laying of pipe lines 
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UNIT-III Quality and Analysis of Water: Characteristics of water–Physical, Chemical and 

Biological-Analysis of Water – Physical, Chemical and Biological characteristics.  

Comparison of sources with reference to quality- I.S. Drinking water quality standards and 

WHO guidelines for drinking water 

 

UNIT–IV Treatment of Water: Flowchart of water treatment plant, Treatment methods: 

Theory and Design of Sedimentation, Coagulation, Sedimentation with Coagulation, 

Filtration  

 

UNIT-V Disinfection: Theory of disinfection-Chlorination and other Disinfection methods, 

Softening of Water, Removal of color and odours - Iron and manganese removal –

Adsorption-fluoridation and deflouridation–aeration–Reverse Osmosis-Iron exchange–Ultra 

filtration  

 

UNIT–VI Distribution of Water: Requirements- Methods of Distribution system, Layouts 

of Distribution networks, Pressures in the distribution layouts, Analysis of Distribution 

networks: Hardy Cross and equivalent pipe methods -Components of Distribution system: 

valves such as sluice valves, air valves, scour valves and check valves, hydrants, and water 

meters–Laying and testing of pipe lines- selection of pipe materials, pipe joints 

 

Text Books 

 

1. Environmental Engineering – Howard S. Peavy, Donald R. Rowe, Teorge George 

Tchobanoglus – Mc-Graw-Hill Book Company, New Delhi, 1985. 

2. Elements of Environmental Engineering – K. N. Duggal, S. Chand & Company Ltd., 

New Delhi, 2012. 

 

References 

 

1.Water Supply Engineering – P. N. Modi. 

2.Water Supply Engineering – B. C. Punmia 

3.Water Supply and Sanitary Engineering – G. S. Birdie and J. S. Birdie 

4.Environmental Engineering, D. Srinivasan, PHI Learning Private Limited, New Delhi, 

   2011. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Course Learning Objectives: 

The objective of this course is:  

• To impart knowledge of determination of index properties required for classification 

of soils. 

• To teach how to determine compaction characteristics and consolidation behavior 

from relevant lab tests; to determine permeability of soils. 

• To teach how to determine shear parameters of soil through different laboratory tests. 

Course Outcomes: 

Upon successful completion of this course, student will be able to  

•  Determine index properties of soil and classify them. 

• Determine permeability of soils. 

• Determine Compaction, Consolidation and shear strength characteristics. 

 

SYLLABUS: 

LIST OF EXPERIMENTS 

1. Specific gravity, G 

2. Atterberg’s Limits. 

3. Field density-Core cutter and Sand replacement methods 

4. Grain size analysis by sieving 

5. Hydrometer Analysis Test 

6. Permeability of soil - Constant and Variable head tests 

7. Compaction test 

8. Consolidation test (to be demonstrated) 

9. Direct Shear test 

10. Triaxial Compression test (UU Test) 

11. Unconfined Compression test 

12. Vane Shear test 

13. Differential free swell (DFS) 

14. CBR Test 

 

At least Ten experiments shall be conducted. 
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LIST OF EQUIPMENT: 

1. Casagrande’s liquid limit apparatus. 

2. Apparatus for plastic and shrinkage limits 

3. Field density apparatus for 

a) Core cutter method 

b) Sand replacement method 

4. Set of sieves: 4.75mm, 2mm, 1mm, 0.6mm, 0.42mm, 0.3mm, 0.15mm, and 0.075mm. 

5. Hydrometer 

6. Permeability apparatus for 

a) Constant head test 

b) Variable head test 

7. Universal auto compactor for I.S light and heavy compaction tests. 

8. Shaking table, funnel for sand raining technique. 

9.  Apparatus for CBR test 

10. 10 tons loading frame with proving rings of 0.5 tons and 5 tons capacity 

11. One dimensional consolation test apparatus with all accessories.  

12. Triaxial cell with provision for accommodating 38 mm dia specimens. 

13. Box shear test apparatus 

14. Laboratory vane shear apparatus. 

15. Hot air ovens (range of temperature 50
0 

- 150
0
C 

Reference: 

1. Determination of Soil Properties, J. E. Bowles. 

2. IS Code 2720 – relevant parts. 



 

 

 

 

 

 

 

Course Learning Objectives: 

The course will address the following: 

• Estimation some important characteristics of water and wastewater in the laboratory 

• It also gives the significance of the characteristics of the water and wastewater  

Course Outcomes: 

Upon the successful completion of this course, the students will be able to: 

• Estimation some important characteristics of water and wastewater in the laboratory 

• Draw some conclusion and decide whether the water is potable or not. 

• Decide whether the water body is polluted or not with reference to the state 

parameters in the list of experiments 

• Estimation of the strength of the sewage in terms of BOD and COD 

 

SYLLABUS: 

List of Experiments 

1. Determination of pH and Electrical Conductivity (Salinity) of Water and Soil. 

2. Determination and estimation of Total Hardness–Calcium & Magnesium. 

3. Determination of Alkalinity/Acidity 

4. Determination of Chlorides in water and soil 

5. Determination and Estimation of total solids, organic solids and inorganic solids and 

settleable solids by Imhoff Cone.  

6. Determination of Iron. 

7. Determination of Dissolved Oxygen with D.O. Meter & Wrinklers Method and B.O.D. 

8. Determination of N, P, K values in solid waste 

9. Physical parameters – Temperature, Colour, Odour, Turbidity, Taste. 

10. Determination of C.O.D. 

11. Determination of Optimum coagulant dose. 

12. Determination of Chlorine demand. 

13. Presumptive Coliform test. 
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NOTE: At least 10 of the above experiments are to be conducted. 

List of Equipments 

1) pH meter 

2) Turbidity meter 

3) Conductivity meter 

4) Hot air oven 

5) Muffle furnace 

6) Dissolved Oxygen meter 

7) U–V visible spectrophotometer 

8) COD Reflux Apparatus 

9) Jar Test Apparatus 

10) BOD incubator 

11) Autoclave 

12) Laminar flow chamber 

13) Hazen’s Apparatus  

Text Books 

1. Standard Methods for Analysis of Water and Waste Water – APHA 

2. Chemical Analysis of Water and Soil by KVSG Murali Krishna, Reem Publications, 

New Delhi 

Reference 

1. Relevant IS Codes. 

2. Chemistry for Environmental Engineering by Sawyer and Mc. Carty. 
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