
CEC-701 Quantity Surveying & Costing 
 
Unit – I 
Introduction: Purpose and importance of estimates, principles of estimating. Methods of taking  
out quantities of items of work. Mode of measurement, measurement sheet and abstract sheet;  
bill of quantities. Types of estimate, plinth area rate, cubical content rate, preliminary, original,  
revised and supplementary estimates for different projects.  
 
Unit – II 
Rate Analysis: Task for average artisan, various factors involved in the rate of an item, material  
and labour requirement for various trades; preparation for rates of important items of work.  
Current schedule of rates. (C.S.R.) 
 
Unit – III 
Detailed Estimates: Preparing detailed estimates of various types of buildings, R.C.C. works,  
earth work calculations for roads and estimating of culverts Services for building such as water 
supply, drainage and electrification. 
 
Unit – IV 
Cost of Works: Factors affecting cost of work, overhead charges, Contingencies and work  
charge establishment, various percentages for different services in building. Preparation of DPR. 
 
Unit – V 
Valuation: Purposes, depreciation, sinking fund, scrap value, year’s purchase, gross and net  
income, dual rate interest, methods of valuation, rent fixation of buildings.  
 
 
 
 
Suggested Books: 
1. Quantity Surveying & Costing – B.N. Datta 
2. Estimating & Costing for Civil Engg. – G.S. Birdi 
3. Quantity surveying & costing – Chakraborty 
4. Estimating & Costing – S.C. Rangawala 
 
 
 
 
Practical & Sessional Works: 
1. Preparation of detailed estimate. 
2. Detailed estimate for services of plumbing and water supply or Electrification work.  
3. Detailed estimate for earth work for the road construction or arched culvert.  
4. Rate analysis for at least 8 items of construction. 
5. Preparation of DPR of Civil Engineering Project. 
 
 
 
 
 
 
 



CEC- 702 Advanced Structural Design (RCC) 
 

Unit - I 

Design of Multistory Buildings - Sway and nonsway buildings, Shear walls and other bracing 
elements. 

 
Unit II 

Earth Retaining Structures: Cantilever and counter fort types retaining walls. 
 
Unit - III 
Water Tanks: Tanks on ground and underground tanks: Square, rectangular, circular tanks,  
Overhead tanks: square, rectangular, circular & intze tanks. 
 
Unit - IV 
Silos and Bunkers 
 

Unit - V 
T-beam & Slab bridges- for highway loading (IRC Loads). 

Prestressing concepts materials, systems of prestressing & losses Introduction to working & 
limit State Design. 

 
PRACTICAL & SESSIONAL WORK: Laboratory work will be based on the course of RCC as required for 
The design of engineering projects. 

 

 
 

Suggested Books: - 
1. R.C.C. by O.P. Jain Vol. II 

2. R.C.C. by B.C. Punmia 
3. Essentials of Bridge engineering – D.J. Victor 

4. Bridge Engineering - Ponnuswamy 
5. Advanced R.C.C. Design by N.K. RAJU 

6. N.Krishna Raju, Prestressed Concrete, Tata Mc Graw Hill, New Delhi. 
7. Pre stresses concrete – T.Y. Lin 
 

 
 

 
 

 
 

 
 

 
 

 
 



 

 
 

CEC 703 Environmental Engineering - II 
Unit - I 
Sewerage schemes and their importance, collection & conveyance of sewage, storm water 
quantity, fluctuation in sewage flow, flow through sewer, design of sewer, construction & 
maintenance of sewer, sewer appurtenances, pumps & pumping stations. 
 
Unit -II 
Characteristics and analysis of waste water, rcycles of decomposition, physical, chemical & 
biological parameters. Oxygen demand i.e. BOD & COD, TOC, TOD, Relative 
Stability, population equivalent, instrumentation involved in analysis, natural methods of 

waste 
water disposal i.e. by land treatment & by dilution, self purification capacity of stream, 

Oxygen sag analysis. 
 

Unit -III 
Unit operations for waste water treatment, preliminary treatment such as screens, grit 
chamber, 
floatation tank, sedimentation and chemical clarification, role of micro-organism in 
biological 
treatment, Sewage filtration- theory & design. 
 
Unit - IV 
Methods of Biological Treatment (Theory & Design) - Activated Sludge process, Oxidation 
ditch, stabilization ponds, aerated lagoon, anaerobic lagoons, septic tank & imhoff tank, 
sources 

& treatment of sludge, sludge thickening and digestion sludge drying beds, sludge disposal. 
 

Unit - V 
Advanced Waste Water treatment - Diatomaceous earth filters, ultrafiltration, Adsorption 

by 
activated carbon, Phosphorus removal, Nitrogen removal, Physico chemical waste water 

treatment, Solid waste disposal - classification, composition, collection, & disposal methods. 
Rural sanitation - collection & disposal of refuse, sullage & night soil  
Laboratory work shall be based on the topics of environmental engineering I & II and consist 
of experiments of water and waste water quality as per facility available in the institution. 
 
 
List of Experiment 
1. To study the various standards for waste water 
2. To study the sampling techniques for waste water 
3. To determine the alkalinity in water sample 
4. To determine the acidity in water sample 

5. Determination of Dissolved Oxygen in the water and waste water sample 
6. Determination of Biological Oxygen demand of a waste water sample 



7. Determination of Chemical Oxygen demand of a waste water sample 

8. Determination of various types of solids in the waste water sample 
9. Determination of bacterial number by membrane filter Technique 

10. Determination of bacterial colonies by standard plat count method    
           

 
Reference Books :- 

1. Water Supply & Sanitary Engg. - G.S. Birdie - Dhanpat Rai Publishing Company, 
2. (P) Ltd. New Delhi 

3. Waste Water Engg. by B.C. Punmia - Laxmi Publication (P) Ltd. New Delhi 
4. Environmental Engg. - M.L. Davis & D.A. Cornwell - Mc Graw Hill Company 

5. Chemistry for Environmental Engg. - Sawyer & Mc Carty - Mc Graw Hill Book Company 
New Delhi 

6. Water & Waste Water Technology - Mark J Hammer - Prentice - Hall of India, New Delhi 
7. Waste Water Engineering - Metcalf & Eddy - Mc Graw Hill Book Company New 

Delhi 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 



 

 
CEC-704(A) Departmental Elective V 

 
Design of Hydraulic Structures 

 
Unit - I 
Reservoir Planning: Investigations, Capacities, Zones of storage, Mass Inflow and Mass  
Demand curves, Life of Reservoir. 
Earth Dams: Types, causes of failure and design criteria, soils suitability for earth dam 

construction, construction methods, foundation requirements, typical earth dam sections,  
estimation of seepage through and below the dam, seepage control, stability of slopes by 

slip circle method of analysis, pore pressures, sudden draw down, steady seepage and 
construction pore pressure condition. 

 
Unit – II 

Gravity dams: Design Criteria, forces acting on gravity dams, elementary profile, low and 
high gravity dams, stability analysis, practical profile, evaluation of profile by method of 

zoning, foundation treatment, construction joints, galleries in gravity dams. 
 

Unit - III 
Spillways: Ogee spillway and its design, details of syphon, shaft, chute and side channel  
spillways, emergency spillways. Design of outlets and rating curves 
Energy dissipaters: Principles of energy dissipation Energy dissipaters based on tail water 
rating curve and jump height curves Spillway crest gates - vertical lift and radial gates, their 

design principles. Design of canal regulating structures, Design of Channel transitions,  
 

Unit – IV 
Structures on Pervious formations: Bligh’s creep theory, limitations, Khoslas’s theory of  

independent variable, Khosla’s corrections, Design of Weir and Barrages: design of 
waterways and crest levels, design of impervious floors and protection works. 

 
Unit - V 

Canal Structures and Hydropower Plants: Design of canal falls, Regulators, Cross drainage 
works, Introduction of Hydropower development, general features of hydro-electric 

schemes, selection of turbines. 
 

Reference Books: - 
1. Engineering for Dams (Volumes I, II & III) by Creager, Justin & Hinds  
2. Hydroelectric Hand Book by Creager 
3. Hydraulic Structures by Varshney 
4. Irrigation & Water Power Engg. by Punmia & Pandey B.B. Lal 

5. Water Power Engineering by Dandekar 
 

 
 



 

 
CEC-704(B) Departmental Elective V 

 

Urban Transportation Planning 

Unit- I: Transportation Planning Process: Definition of Study Area; Zoning Principles; 

Types of Surveys: Home Interview Studies, Commercial Vehicle Surveys, Road Side Interview 

Methods, Public Transport Studies, Land Use Inventory; O-D Matrix and Desire Line 

Diagram. Accident Studies & Mass Transportation: (i)Accident Studies : Causes of accidents, 

accident studies and records, condition and collis ion diagram, preventive measures. (ii) 

Expressways and freeways, problems on mass transportation and remedial measures, brief 

study of mass transportation available in the country. 

Unit – II: Trip Generation: Four Stage UTP Process; Travel Demand Models; Sequential 

Models and Direct Demand Models; Factors affecting Travel Demand; Trip Generation; 

Multiple Regression Analysis; Category Analysis; Aggregate and Disaggregate Models. TRIP 

Distribution: Trip Distribution Models- Growth Factor Models: Uniform Growth Factor, 

Average Growth Factor, Fratar Method and Furness Method; Limitations of Growth factor 

Models; Gravity Model – Calibration of Gravity Model.; Opportunity Models. Traffic 

Assignment: Purpose of Traffic Assignment; Assignment Techniques-All-or-Nothing 

Assignment, Multiple Route Assignment, Capacity restraint assignment; Use of Diversion 

Curves in Assignment. 

Unit –III: Mode Split: Factors affecting Mode Split; Pre–distribution Mode Split; Post 

Distribution Mode Split; Advantages and Disadvantages; Probit, Logit and Discriminant 

Analysis in Mode Split. Land use and transportation system: Urban system components, 

Concept and definitions, criteria for measuring and comparing urban structure, land use and 

transportation. 

Unit – IV: Pavement Design Factors: Design wheel load, strength characteristics of 

pavement materials, climatic variations, traffic - load equivalence factors and equivalent 

wheel loads. Flexible Pavements Design: Component parts of the pavement structures and 

their functions, stresses in flexible pavements, Stress distribution through various layers, 

Boussinesque’s theory ,Burmister’s two layered theory, methods of design, Group Index 

method, CBR method, IRC method, AASHTO method, Burmister’s method and North Dakota 

cone method. Applications of pavement design software. 

Unit –V: Rigid Pavements: Evaluation of sub grade, Modulus-K by plate bearing test and 

the test details, Westergaard’s stress theory stresses in rigid pavements, Temperature 

stresses, warping stresses, frictional stresses, critical combination of stress es, critical loading 

positions. Rigid Pavement Design: Types of joints and their functions, joint spacing; design of 

CC pavement for roads, highways and expressways as per IRC, AASHTO, design of joints. 

Design of continuously reinforced concrete pavements. Reliability; Use of software for rigid 

pavement design. 



 

References 

1.Adib Kanafani.(1983). Transportation Demand Analysis. Mc Graw Hill Series in  

Transportation, Berkeley. 

2. Hutchinson, B.G. (1974). Principles of Urban Transport Systems Planning. Mc Graw 

Hill 

Book Company, New York. 

3. John W.Dickey. (1975). Metropolitan Transportation Planning. Mc Graw Hill Book 

Company, 

New York. 

4. Papacostas, C.S., and Prevedouros, P.D. (2002). Transportation Engineering and 

Planning. 3rd 

Edition, Prentice - Hall of India Pvt 

Ltd., 318-436. 

5. Khisty C.J., Transportation Engineering - An Introduction, Prentice Hall, India, 2002. 

6. Yoder and Witczak, Priniciples of Pavement Design, John Wiley and Sons  

7. Yang. H. Huang, Pavement Analysis and Design, Second Edition, Prentice Hall Inc. 

8. Rajib B. Mallick and Tahar El-Korchi, Pavement Engineering – Principles and 

Practice, CRC 

Press (Taylor and Francis Group) 

9. W.Ronald Hudson, Ralph Haas and Zeniswki , Modern Pavement Management, Mc 

Graw Hill 

and Co Academic Session 2016-17 

10. Relevant IRC Codes 

11. Bruton M J (1981), “Introduction to transportation planning”, Hutchinson of 

London 

12. Dickey J W(1980), “Metropolitan Transportation Planning”, Tata McGraw Hi ll 

13. Principles of Transportation Engineering : P. Chakraborty and A. Das  

14. Fundamentals of Transportation Engineering: : C.S. Papacoastas 

15. Traffic Engineering and Transport Planning: : L.R. Kadyal 

 

 
 
 
 
 
 
 

 
 



 
 

CEC- 705(A) Departmental Elective VI 
 

Traffic Engineering 
Unit -I. 
Traffic Characteristics: (i) Road user’s characteristics - general human characteristics, 

physical, mental and emotional factors, factors affecting reaction time, PIEV theory. (ii) 
Vehicular characteristics: Characteristics affecting road design-width, height, length and 

other dimensions. weight, power, speed and braking capacity of a vehicle. 
 

Unit -II. 

Traffic Studies: (i)Spot Speed Studies and Volume Studies. (ii) Speed and Delay Studies  
purpose, causes of delay, methods of conducting speed and delay studies. (iii) Origin and 

destination Studies (O & D) : Various methods, collection and interpretation of data, 
planning and sampling. (iv) Traffic Capacity Studies: Volume, density, basic practical and 

possible capacities, level of service. (v) Parking Studies: Methods of parking studies cordon 
counts, space inventories, parking practices. 

 
Unit -III. 

Traffic Operations and Control: (i) Traffic regulations and various means of control.(ii) One 
way streets- advantages and limitations. (iii) Traffic signals- isolated signals, coordinated 

signals, simultaneous, alternate, flexible and progressive signal systems. Types of traffic 
signals, fixed time signals, traffic actuated signals, speed control signals, pedestrian signals, 

flashing signals, clearance interval and problems on single isolated traffic signal. 
 

Unit -IV. 
Street Lighting : (i) Methods of light distribution. (ii) Design of street lighting system. (iii)  

Definitions- Luminaire, foot candle, Lumen, utilization and maintenance factors. (iv) 

Different types of light sources used for street lighting. (v) Fundamental factors of night 
vision. 

 
Unit -V. 

Accident Studies & Mass Transportation: (i) Accident Studies: Causes of accidents, accident 
studies and records, condition and collision diagram, preventive measures. (ii) Expressways 

and freeways, problems on mass transportation and remedial measures, brief study of mass  
transportation available in the country. 

 
 

 
Reference Books :- 

1. Traffic Engineering and Transport Planning by L.R. Kadiyali, Khanna Publishers, Delhi 
2. Traffic Engineering by Matson, W.S.Smith & F.W. Hurd 

3. G.J. Pingnataro, Principles of Traffic Engineering 
4. D.R.Drew, Traffic Flaw Theory 
5. W.R. Mchsne and R.P. Roess "Traffic Engg" 

6. Wohl & Martin, Traffic System Analysis for Engineering & Planners  



 

 
 

CEC- 705(B) Departmental Elective VI 
 

Cost Effective & Eco-Friendly Construction 
UNIT-I 
Concepts of energy efficient & environment friendly materials and techniques. 
Cost effective materials: - Soil, Fly ash, Ferrocement, Lime, Fibres, Stone Dust, Red mud, 

Gypsum, Alternate Wood, Polymer. Energy Efficient & Environment friendly building 
material products: -Walls - Stabilised and sun dried, soil blocks & bricks, Solid & Hollow 

concrete blocks, stone masonry blocks, Ferrocement partitions. 

Roofs - Precast R.C. Plank & Joists roof, Precast channel roof, Precast L-panel roof, Precast 
Funicular shells, Ferrocement shells, Filler Slab, Seasal Fibre roof, Improved country tiles, 

Thatch roof, M.C.R. tile. 
 
UNIT-II 
Cost effective construction techniques and equipment’s:- 

(a) Techniques:- Rat trap bond construction, Energy Efficient roofing’s, Ferrocement 
technique, Mud Technology. 

(b) Equipment’s:- Brick moulding machine, Stabilised soil block making machine and plants 
for the manufacturing of concrete blocks, M.C.R. tile making machine, Ferrocement wall 
panel & Roofing channel making machine, R.C.C. Chaukhat making m/c. 

 
UNIT-III 
Cost effective sanitation :- 
(a) Waste water disposal system 

(b) Cost effective sanitation for rural and urban areas 
(c) Ferrocement Drains 

 
UNIT-IV 
Low Cost Road Construction:- 
Cost effective road materials, stabilization, construction techniques tests, equipment used 
for construction, drainage, maintenance. 

 
UNIT-V 
Cost analysis and comparison :- 
(a) All experimental materials 
(b) All experimental techniques 
 
 

Reference Books  
1. Alternative Building Materials and Technologies – K S Jagadeesh, B V Venkatta Rama 
Reddy & K S NanjundaRao – New Age International Publishers 

2. Integrated Life Cycle Design of Structures – AskoSarja –CRC Press 



3. Non-conventional Energy Resources –D S Chauhan and S K Sreevasthava – New Age 

International Publishers 
4. Buildings How to Reduce Cost – Laurie Backer - Cost Ford 

5. Lynne Elizabeth, Cassandra Adams Alternative Construction : Contemporary Natural 
BuildingMethods ”, Softcover, Wiley & Sons Australia, Limited, John,2005 

6. Givoni, “Man, Climate, Architecture, Van Nostrand, New York, 1976. 
7. Charles J. Kibert, Sustainable Construction: Green Building Design and Delivery,John Wiley 

& Sons,2005. 
8. Eugene Eccli- Low Cost, Energy efficient shelter for owner & builder, Rodale Press, 1976 

 
 

 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 



 
 

CEC-706(A) Open Elective 
 

Earthquake Resistant Design of Structures 
 
UNIT I 

Seismic Strengthening of Existing Buildings: Cases Histories-Learning from earthquakes, 
seismic strengthening procedures. 

 
UNIT II 

Torsion & Rigidity: Rigid Diaphragms, Torsional moment, Center of mass and center of 

rigidity torsion effects. Lateral Analysis of Building Systems: Lateral load distribution with 
rigid floor diaphragms, moment resisting frames, shear walls, lateral stiffness of shear walls,  

shear wall-frame combination, examples. 
 

UNIT III 
Concept of Earthquake Resistant Design: Objectives of seismic design, Ductility, Hysteric 

response & energy dissipation, response modifications factor, design spectrum, capacity 
design, classification of structural system, IS code provisions for seismic design of structures, 

multi-storied buildings, design criteria, P-A effects, storey drift, design examples ductile 
detailing of RCC structures. 

 
UNIT IV 

Seismic Design of Special Structures: Elevated liquid storage tanks, Hydrodynamic pressure 
in tanks, stack like structures, IS-1893 code provisions for bridges; Superstructures, 

substructures, submersible bridges, dams; Hydrodynamic effect due to reservoir, concrete 
gravity 

dams. 

 
UNIT V 

Engineering Seismology: Basic terms, seismic waves, earthquake magnitude and intensity, 
ground motion, dynamic response of structures, normalized response spectra, seismic  

coefficients and seismic zone coefficients. 
 

 
Reference Books: 

1. Chopra A.K., Dynamics of Structures', Theory & Applications to Eqrthquake 
    Engineering, Prentice Hall India, New Delhi-1995 

2. Clough & Penzien, Dynamics of Structures , McGraw Hill Book CO. Inc. 
3. Paz M, Structural Dynamics, Van Nostrand Reinhold, New York 

4. Paz, M, International Handbook of Earthquake Engineering, Chapman & Hall, New 
     York. 

5. IS-1893-1984, Indian Standard Criteria for Earthquake Resistant Design of Structures, 
    B.I.S., New Delhi. 
6. IS-4326-1993, Indian Standard Code of Practice for Earthquake Resistant Design and 

    Construction of Buildings, B.I.S., New Delhi. 



CEC-706(B) Open Elective 

 
Experimental Stress Analysis 

 
Unit- I 

Strain Measurement:  Strain gauges-theory of resistance strain gauges, basic types  
and constructions, gauge configurations and their uses, gauge materials and 

requirements, mounting techniques, strain gauge circuitry, reduction of strain gauge 
data, special applications such as high temperature, fatigue and creep. 

Displacement Measurement: Mechanical dial gauges, linear variable differential 
transformers, linear resistance potentiometers. 

 
Unit- II  

Stress and Force Measurements: Load cells-types and sizes, embedded stress 
 meters and plugs, proving rings. 
Temperature Measurements: Thermo – couples and thermistors, thermistor type 
thermometers. 
 
Unit- III 
Vibration Measurements: Vibration pickups for measuring displacements, 

velocities and accelerations-principles of operations phase distortions, sensitivity, 
practical applications. 

 
Unit- IV 

Photoelasticity:  Photoelastic theory, Photoelastic equipment, Photoelastic model materials, 
reduction of Photoelastic data, extrapolation to the prototype, practical 

applications. 
Smart Materials: Characteristics, piezoelectric materials, shape memory alloys, self healing 

materials, practical applications. 
 

Unit- V  
Measurement Devices: UPV method, radar and dynamic response testing, radiography and 
radiometry, infrared thermography, X-Ray diffraction, SEM techniques. 
 
 
 
Suggested books: 

1. Dally, J.W. and Riley, W.F., “Experimental Stress Analysis”, McGraw-Hill 
2. Sabmis, G.J.et al.,”Structural Modeling and Experimental Techniques”, Prentice – Hall. 

3. Bungey, J.H.and Millard, S.G., “Testing of Concrete in Structures”, Blackie Academic & 
Professional. 

4. Encyclopedia of Smart materials, John Wiley & Sons.       
 

 
 

 
 



CEC-707 Industrial Training - II 

 
 
Each candidate should work on project Assigned or Approved by Civil Engg 
Department. Student submit report to department. 
                                                                                           

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

                  


