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PTU SYLLABUS
BTCE-601 DESIGN OF CONCRETE STRUCTURES-II

Internal Marks: 40										 L T P
External Marks: 60 										 4 1 0
Total Marks: 100

Note: Relevant Indian Codes of Practice and Design handbooks are permitted (as per note mentioned below) in Examination. 

1. Stairs : Types and Design of Stairs
2. Foundations - Theory and Design: Isolated Footing (Square, Rectangular), Combined
Footing(Rectangular, Trapezoidal, Strap), Raft Footing
3. Compression Members: Definitions, Classifications, Guidelines and Assumptions,
Design of Short Axially Loaded Compression Members, Design of Short Compression
Members under Axial Load with Uniaxial and biaxial Bending, Preparation of Design
Charts, Design of Slender Columns
4. Design of Continuous beams and curved beam.
5. Design of Domes.
6. Design of Retaining walls: Cantilever type retaining wall, Counterfort type retaining
wall.
7. Introduction to water retaining structures. Design of circular and rectangular water tanks
resting on ground.

Books:
1.Reinforced Concrete Design; Pillai&Menon; Tata McGraw-Hill Education
2.Limit state Design of Reinforced Concrete; Varghese P C; Prentice-Hall of India Pvt.
Ltd”.
3. Reinforced Cement Concrete, Mallick and Rangasamy; Oxford-IBH.

BIS Codes of practice and Design Handbooks:
1. *IS 456-2000*- Indian Standard. Plain and Reinforced concrete -Code of practice
2. *IS 3370- Code of practice for concrete structures for storage of liquids
3. *Design Aid SP 16
4. Explanatory hand book SP24.
5. Detailing of Reinforcement SP 34

Note: The codes marked with * are permitted in examination.








ASSIGNMENTS

BTCE-601 DESIGN OF CONCRETE STRUCTURES-II

ASSIGNMENT 1
1. Draw a typical flight and show: (a) trade, (b) nosing, (c) riser, (d) waist and (e) going.
2.Draw schematic diagrams of different types of staircases based on different structural systems?
3.Illustrate the simplified analysis of longitudinally spanning free-standing staircases.
4.Design the staircase of illustrative example 9.1 of Fig.9.20.10 if supported on beams along KQ and LR only making both the landings A and B as cantilevers. Use the finish loads = 1 kN/m2, live loads = 5 kn/m2, riser R = 160 mm, trade T = 270 mm, grade of concrete = M 20 and grade of steel = Fe 415.
[image: C:\Users\admin\Desktop\Capture.PNG]	

ASSIGNMENT 2
1. Define effective length, pedestal, column and wall. 
2. Classify the columns separately based on loadings and slenderness ratios. 
3. Explain braced and unbraced columns
4. Explain the assumptions of determining the strain distribution lines in a column subjected to axial force and biaxial bending.
5. Answer the following: 
(a) What are the minimum and maximum amounts of longitudinal reinforcement in a column? 
(b) What are the minimum numbers of longitudinal bars in rectangular and circular columns?
(c) What is the amount of longitudinal reinforcement in a pedestal? 
(d) What is the maximum pitch of transverse reinforcement in a column? 
(e) What is the diameter of lateral ties in a column?
ASSIGNMENT 3
1. State and explain the values of design strengths of concrete and steel to be considered in the design of axially loaded short columns 
2. Design a short rectangular tied column of b = 300 mm having the maximum amount of longitudinal reinforcement employing the equation given in cl.39.3 of IS 456, to carry an axial load of 1200 kN under service dead load and live load using M 25 and Fe 415. The column is effectively held in position at both ends and restrained against rotation at one end. Determine the unsupported length of the column.
3. Derive the expression of determining the pitch of helix in a short axially loaded spiral column which satisfies the requirement of IS 456.
4. Derive the expression of determining the pitch of helix in a short axially loaded spiral column which satisfies the requirement of IS 456.
5. Design a square, short tied column of b = D = 500 mm to carry a total factored load of 4000 kN using M 20 and Fe 415. Draw the reinforcement diagram.
ASSIGNMENT 4
6. What are the two essential requirements of the design of foundation? 
7. Mention five points indicating the differences between the design of foundation and the design of other elements of superstructure.
8. How would you determine the minimum depth of foundation?
9. What are the critical sections of determining the bending moment in isolated footing?
10. Explain the one-way and two-way shears of foundation slabs.
11. Draw the distributions of pressure in a footing for concentric and eccentric loadings (e ≤ L/6 and e >L/6).
ASSIGNMENT 5
1. Design a T-shaped cantilever retaining wall to retain earth embankment 3 m high above ground level. The unit weight of earth is 18 kN/m3 and its angle of repose is 30˚. The embankment is horizontal at its top. The safe baering capacity of soil may be taken as 100 kN/m2 and the coefficient of friction between soil and concrete as 0.5. Use  M20 concrete mix and Fe 415 bars.
2. Design a spherical dome over a circular room, for the following data:
(i)	Inside diameter of room = 12 m
(ii)	Rise of Dome = 4 m 
(iii)	Live load due to wind, ice , snow etc = 1.5kN/m2
The dome an opening of 1.6 m diameter at its crown. A lantern is provided at its top, which causes a dead load of 22 kN acting along the circumference of the opening. Use M 20 Concrete and Fe 415 steel.

3. Design a cantilever retaining wall for a road for the following requirements:
(a)	Height of wall from the bottom of base to top of stem  = 6 m
(b)	Superimposed load due to road traffic = 18 kN/m2
(c)	Unit weight of fill = 18 kN/m3
(d)	Angle of internal friction for fill material = 30˚.
(e)	Allowable bearing pressure on ground = 160 kN/m2
(f)	Coefficient of friction between concrete and ground = 0.4
Also, provide a parapet wall 1 m high on the top of stem .Use  M20 concrete mix and Fe 415 bars.
PTU SYLLABUS
BTCE-602 ELEMENTS OF EARTHQUAKE ENGINEERING

Internal Marks : 40 										L T P
External Marks : 60 										3 2 0
Total Marks : 100

Note: No Indian Codes of Practice and Design handbooks are permitted, so paper setter is expected to provide required data from relevant IS codes, for any numerical or design part.

1. Introduction to Earthquakes, Causes of Earthquakes, Basic Terminology, Magnitude,
Intensity, Peak ground motion parameters.
2. Past Earthquakes and Lessons learnt, Various Types of Damages to Buildings.
3. Introduction to theory of Vibrations, Sources of Vibrations, Types of Vibrations, Degree of
Freedom, Spring action and damping, Equation of motion of S.D.O.F. systems, Undamped,
Damped system subjected to transient forces, general solution, green’s function.
4. Lateral Force analysis, Floor Diaphragm action, moment resisting frames, shear walls.
5. Concepts of seismic design, Lateral Strength, Stiffness, ductility and structural configuration.
6. Introduction to provisions of IS 1893-2002 Part-I for buildings. Estimation of lateral forces
due to earthquake.
7. Introduction to provisions of IS 4326.
8. Introduction to provision of IS 13920.

References :

1. Earthquake Resistant Design of Structures, PankajAgrawal, Manish Shrikhande, PHI
Learning
2. Dynamics of Structures: Theory and Applications to Earthquake Engineering, AK
Chopra, Prentice Hall
3. Dynamics of Structures, R.W. Clough and Joseph Penzien, McGraw-Hill Education
4. Structural Dynamics by Mario & Paz, Springer.
5. Earthquake Resistant Design by David J. Dowrick, Wiley India Pvt Ltd
6. Elements of Earthquake Engg by Jai Krishna, A.R. Chandrasekaran, Brijesh Chandra,
South Asian Publishers.
7. IS 1893-2002 Indian Standard Criteria for Earthquake Resistant Design of Structures.
8. IS 4326-1993 2002 Indian Standard for Earthquake Resistant Design and Construction of
Buildings.
9. IS 13920-1993 2002 Ductile detailing of Reinforced Concrete Structures subjected to
Seismic Forces.




ASSIGNMENTS
BTCE-602 ELEMENTS OF EARTHQUAKE ENGINEERING
ASSIGNMENT-1
1. Discuss the various Causes of Earthquakes
2. Define the following terms:
(a)  Magnitude,
(b) Intensity, 
3. What do you mean by Peak ground motion parameters.
4. Define spectra.
ASSIGNMENT-2
1. What are the various effects of Past Earthquakes and Lessons learnt
2. What are the Various Types of Damages to Buildings. Identification of seismic damages in Rc building duringBhuj earthquake 
3. Write a short note on the following:
(a) Sources of Vibrations, 
(b) Types of Vibrations, 
(c) Degree of Freedom, 
(e) Equation of motion of  S.D.O.F. systems
ASSIGNMENT-3
1. Discuss Lateral load resisting systems
2. Define Building configuration
3. Discuss the following Building characteristics: 
(a)  Mode shapes 
(b) Fundamental period 
(c) Damping, ductility
(c) Liquefaction
ASSIGNMENT-4
1. What are the various modification in IS 1893:2002 
2. Explain ductility consideration in earthquake resistant design of RC building.
3. Define Assessment of ductility
4. Write a short note on :
 Effect of shear walls
ASSIGNMENT-5
1. Explain the following
(a) Seismic retrofitting strategies
(b) Global and local retrofitting methods 
2. What do you mean by Retrofitting of masonry building 
3. Detailing of column , beam by IS 13920 :1993
4. 

PTU SYLLABUS
BTCE-603 FOUNDATION ENGINEERING
Internal Marks: 40 										L T P
External Marks: 60 										4 1 0
Total Marks: 100

Soil Investigation: Object of soil investigation for new and existing structures. Depth of
exploration for different structures. Spacing of bore Holes. Methods of soil exploration and
relative merits and demerits. Types of soil sample. Design features of sampler affecting sample
disturbance. Essential features and application of the following types of samples- Open Drive samples, Stationery piston sampler,.Rotary sampler, Geophysical exploration by
seismic and resistivity methods. Bore Hole log for S.P.T.

Earth Pressure Terms and symbols used for a retaining wall. Movement of all and the lateral
earth pressure. Earth pressure at rest.Rankine states of plastic equilibrium, Kaand Kpfor
horizontal backfills. Rankine’s theory both for active and passive earth pressure for Cohesionless
backfill with surcharge and fully submerged case. Cohesive backfill condition. Coulomb's
method for cohesion less backfill. Merits and demerits of Ranking and Coulomb's theories,
Culmann’s graphical construction (without surcharge load).

Shallow Foundation: Type of shallow foundations, Depth and factors affecting it.Definition
of ultimate bearing capacity, safe bearing capacity and allowable bearing capacity. Rankine’s
analysis and Terzaghi’sanalysis.Types of failures. Factors affecting bearing capacity.Skemptons
equation. B.I.S.recommendations for shape, depth and inclination factors. Plate Load test and
standardpenetrationTest. Bosussinesq equation for a point load, uniformly loaded circular and rectangular area, pressure distribution diagrams. Newmarks chart and its construction.2:1 method of load distribution.Comparison of Bosussinesq and Westerguard analysis for a point load.Causes of settlement of structures, Comparison of immediate and consolidation settlement, calculation of settlement by plate load Test and Static Cone penetration test data.Allowable settlement of various structures according to I.S. Code. Situation most suitable for provision of rafts, Proportioning of
rafts,Methods of designing raft, Floating foundation.3.

Pile Foundations: Necessity and uses of piles, Classification of piles, Merits and demerits of
different types based on composition. Types of pile driving hammers & their comparison. Effect
of pile driving on adjacent ground. Use of Engineering News Formula and Hiley's Formula for
determination of allowable load. Limitations of pile driving formulae. Cyclic Pile Load Test,
Separation of skin friction and point resistance using cyclic pile load test.
Determination of point resistance and frictional resistance of a single pile by Static formulas.
Piles in Clay, Safe load on a Friction and point Bearing pile. Pile in sand, Spacing of piles in a
group, Factors affecting capacity of a pile group, Efficiency of pile group by converse - Labare
formula and feeds formulas. Bearing capacity of a pile group in clay by block failure and
individual action approach. Calculation of settlement of friction pile group in clay. Related
Numerical problems. Settlement of pile groups in sand, Negative skin friction.Related numerical
Problem


Caissons and Wells: Major areas of use of caissons, advantages and disadvantages of open box
and pneumatic caissons. Essential part of a pneumatic caisson. Components of a well
foundation.Calculation of allowable bearing pressure. Conditions for stability of a well, Forces
acting on a well foundation. Computation of scour depth.

Books -
1. Soil Mech. & Foundation Engg, by K.R.Arora, Standard Publishers Distributors
2. Geotechnical Engineering, by P. Purshotama Raj
3. Soil Mech. & Foundation Engg., by V.N.S.Murthy
4. Principle of Foundation Engineering by B.M.Das, CL Engineering
5. Basic and applied Soil Mechanics by GopalRanjan and A.S.R.Rao, New Age International
6. Soil Mech. & Foundations by Muni Budhu Wiley, John Wiley & Sons
7. Geotechnical Engineering by Gulhati and Datta, Tata McGraw - Hill Education
8. Foundation Engineering by Varghese P.C, PHI Learning.
9. Problems in Soil mechanics and Foundation Engineering by B.P.Verma, Khanna Publication.
10.Foundation Analysis and Design by Bowles J.E, Tata McGraw - Hill Education























ASSIGNMENTS
BTCE-603 FOUNDATION ENGINEERING

ASSIGNMENT-1

1. How do you differentiate between the following?
(a) Shallow foundation and deep foundation
(b) Isolated footing, strip footing and combined footing
2. What are the major criteria to be satisfied in the design of a foundation?
3. What are the basic characteristics of the failure mechanisms in general shear failure , punching shear failure and local shear failure?
4. What are the assumptions made in the Terzaghi’s bearing capacity theory?
5. What is the difference between immediate settlement, primary consolidation settlement and secondary compression settlement?
6. What is the effect of rise of water table on the bearing capacity and the settlement of a footing on sand?
7. Differentiate the following:
(a) Ultimate bearing capacity, Safe bearing capacity, safe bearing pressure and allowable bearing pressure;
(b) Gross and net bearing capacity

ASSIGNMENT-2

1. What are the different circumstances under which a pile foundation is used?
2. How do you classify pile foundation on the basis of (a) material, (b) influence of pile installation, (c) load transfer and (d)  method of installation            
3. What are the various approaches used to estimate the vertical load bearing capacity of a pile?
4. What is “negative skin friction “? How is it calculated for a single pile and a group of piles in clay?
5. Write down the static pile formulas for estimating the point load resistanceand skin friction resistance of a single pile installed in (a)Sand and (b)clay
6. Define the “group efficiency factor” of a pile group?
7. What are the limitation of the dynamic pile load formulas?		
			
ASSIGNMENT-3
1. What considerations govern the fixing of the depth of a well foundation?
2. State the IS and IRC specifications for the grip length of a well foundation?
3. What do you ensure when the elastic theory method and the ultimate soil resistance method are used to check the lateral stability of a well foundation by the IRC approach?
4. How is the allowable bearing pressure of a well foundation in sand determined?



ASSIGNMENT-4

1. Clearly explain the difference between the active earth pressure and the passive earth pressure. Give two examples of each kind?
2. What is “earth pressure at rest”? When is it likely to develop behind a retaining structure?
3. Why retaining walls are usually designed for active earth pressures?
4. What are the steps involved in the stability analysis of retaining wall?
5. For a clay backfill behind a retaining wall, what is the depth of tension crack? How is the total active earth pressure calculated?
6. What is meant by the “critical depth of vertical cut” for a clay soil?

ASSIGNMENT-5
1. What are the different civil engineering projects where subsurface investigations is required? What kind of information is required in these jobs?
2. In a site investigation for the design of foundation of a major structure, what kind of detailed information do you set out to obtain?
3. What is meant by the “significant depth of exploration “? Give two empirical guidelines which enable the determination of the depth of exploration
4. List the field tests commonly used in subsurface investigation.
5. What is meant by:
(a) Undisturbed sample?
(b) Representative sample?
(c) Area ratio?
(d) Inside and outside clearance?
(e) Recovery ratio?
(f) Rock quality designation?









PTU SYLLABUS
BTCE-604 NUMERICAL METHODS IN CIVIL ENGINEERING

Internal Marks: 40 									L T P
External Marks: 60									 4 1 0
Total Marks: 100

1. Equation: Roots of algebraic transcendental equation, Solution of linear simultaneous
equations by different methods using Elimination, Iteration, Inversion, Gauss-Jordan and
method. Homogeneous and Eigen Value problem, Nonlinear equations, Interpolation.
2. Finite Difference Technique: Initial and Boundary value problems of ordinary and
partial differential equations, Solution of Various types of plates and other civil
engineering related problems
3. New Marks Methods: Solution of determinate and indeterminate structures using
Newmarks Procedure (Beam)
4. Statistical Methods: Method of correlation and Regression analysis for fitting a
polynomial equation by least square
5. Initial Value problem: Galerkin’s method of least square, Initial Value problem by
collocation points, Rungekutta Method
6. New Marks Method: Implicit and explicit solution, solution for nonlinear problems and
convergence criteria

Books:
1. Numerical Mathematical Analysis: James B. Scarborough Oxford and IBH Publishing,
1955.
2. Introductory Methods of Numerical Analysis: S.S. Sastry, PHI Learning (2012).
3. Introduction To Computer Programming and Numerical Methods by XundongJia and
Shu Liu, Dubuque, Iowa: Kendall/Hunt Publishing Co.
4. Numerical Methods, J.B Dixit , USP (Laxmi publication),














ASSIGNMENTS

BTCE-604 NUMERICAL METHODS IN CIVIL ENGINEERING

ASSIGNMENT- 1
1. Find the real root of equation -2– 5=0 by Regular False method.
2. f() =- 4– 9=0, Find real root by Bisection Method.
3. F () = - - 10 = 0 Find real root of the equation Bisection Method.
4. Solve   F () =-1.2 = 0 by Regular False method.
5. Solve 3 -  + 8 = 0 by Newton Raphson method.
ASSIGNMENT- 2
1) Define Inversion Method :- +  +  = 3 ,  -  - z = - 3 
 +  + z = 4 
2) Find the eigen values :-
2 + 4 + 2 = 15
2 +  + 2 = - 5
4 +  - 2 = 0
3) Explain Power Method as Initial Eigen. 
take [ 1,0,0 ]
4) Explain the Properties of Eigen Value.

5) Find the polynomial f(x) by using Lagrange’s Formula. Hence find f(3) for:
	X:
	0
	1
	2
	5

	F(x):
	2
	3
	12
	147


6) Find y(8) using gauss backward difference formula from the following table:

	x
	0
	5
	10
	15
	20
	25

	y
	7
	11
	14
	18
	24
	32


7) Using Newton’s Divided differences formula,evaluate f(8) and f(15) given:
	x
	4
	5
	7
	10
	11
	13

	y
	48
	100
	294
	900
	1210
	2028





ASSIGNMENT- 3
1) Use Runge-Kutta method to find the value of y when x=0.5 Given that y=1, When x=0 and that =  , take h=0.25.
2) Apply Modified Euler Method to find the value of y at x=1.4 given =xy, y (1) = 2, having h = 0.2.
3) Find the value of y for x=0.1by picard’s method. =   y(0)=1
4) Determine the value of y(0.1) given that y(0) =1,  = x2+y  by Modified Euler’s Method taking h = 0.25.
5) Apply Milin’smethod, to find the solution of differential equation y’=x-y2 in the range 0<x<1,given that y(0)=0.

ASSIGNMENT 4
1) Solve  =0 by Bisection Method.
2) Solve x3-18= 0 by Bisection Method.
3) Solve x3-4x-9 =0 by ReglulaFalsi Method.
4) Solve x-ex = 0 by Secant Method.
5) Solve x4-x-10 = 0 by Newton Raphson Method. 

ASSIGNMENT-5
1) Solve by Gauss elimination method:



2) Solve the above system of equation by Gauss Jordan method.
3) Solve by Jacobi method



4) Solve the following system by Gauss Seidel method:





5) Solve the above system of equation by Jacobi method.

PTU SYLLABUS
BTCE-605 PROFESSIONAL PRACTICE
Internal Marks: 40 									L T P
External Marks: 60 									3 2 0
Total Marks: 100

1. Estimates-Method of building estimates, types, site plan index plan, layout plan, plinth
area, floor area, Technical sanction, administrative approval, estimate of buildings, roads,
earthwork, R.C.C. works, sloped roof, roof truss, masonry platform, complete set of
estimate.
2. Schedule of Rates, analysis of rates- For earthwork, concrete work, D.P.C., stone
masonry, plastering, pointing, roadwork
3. Specifications- For different classes of building and Civil engineering works.
4. Rules and measurements for different types of Civil engineering works.
5. Types of contracts- Tenders, tender form, submission and opening of tenders,
measurement book, muster roll , piecework agreement and work order
6. Accounts-Division of accounts, cash, receipt of money, cash book, temporary advance,
imprest, accounting procedure
7. Arbitration: Acts and legal decision making process.

Books Recommended
1. Estimating and Costing by B.N. Datta, UBSPD, New Delhi
2. Estimating and Costing by G.S. Birdie, DhanpatRai Publication New Delhi .
3. Estimating and Costing by V.N. Chakravorty, Calcutta
4. Civil Engg. Contracts & Estimates by B.S. Patil, Orient-Longman Ltd., New Delhi.




















ASSIGNMENTS
PROFESSIONAL PRACTICE
ASSIGNMENT-1

1. What are  the duties of superintending engineer, XEN and Chief Engineer?
2. Describe cash account and cash book?
3. Explain the brief specification of first class building?
4. Write any two purposes of rate analysis?
5. Write the importance of measurement book?
ASSIGNMENT-2
1.  An octagonal RCC (1:2:4) column having 52 cm and 60 cm internal and external dia is reinforced with 8-32mm dia bars. Helical reinforcement is 10mm dia @ 100 c/c. foundation for this column is 2.5mx2.5m in which 60mm dia bars @150mm c/c are provided. The depth of foundation is 1m and in addition 80mm lean concrete(1:4:8) base is provided. The height of column is 3.5m. take weight of 10mm,16mm and 32mm dia bars as 0.62kg, 1.58kg and 6.31kg per meter respectively. Prepare a bill for payment for the column assuming prevalent rates.
2. Name any 3 methods used to estimate the building and briefly explain them also?
3 Differentiate between general specification and special specification?.

ASSIGNMENT-3
1. Prepare analysis of rates for plain cement concrete(1:2:4) including mixing, laying, consolidation and curing.
2. Give specification for:
a) Earthwork in filling 
b) 1st class brickwork.
c) lime terracing.
3. What is contract document? What does it consists of? What are various clause and conditions of contract?

ASSIGNMENT-4

1. Discuss different types of arbitration according to arbitration act. What are the advantages of arbitrations over a court decisions?
2. What are characteristics of mass diagram? Write the steps to be followed for construction of mass diagrams.
3. Write short notes on:
a) Site Plan
b) Temporary Advance
c) Muster roll.
4. Classify the contracts. Explain the provisions and limitations of any 2 of them.

ASSIGNMENT-5

1. What is cash book as maintained by sub divisional engineer. Draw a page of cash book. Explain with examples, how the receipts and payments sites are filled.
2. Discuss the methods used in calculating earthwork in road construction. 
3. Write details specifications of laying DPC.
4. Workout the rate per cubic meter of cement mortar (1:5:10) in foundation with B.B. 40mm.
5. Work out the rates per cubic meter of lime concrete 1:2:5 in terracing roof with 20 mm gauge B.B. describe what is out turn work or tasks in detail.




























PTU SYLLABUS

BTCE-606 ENVIRONMENTAL ENGINEERING - II
Internal Marks: 40 										L T P
External Marks: 60 										3 1 0
Total Marks: 100

1. Introduction: Terms & definitions, systems of sanitation and their merits and demerits,
system of sewerage, choice of sewerage system and suitability to Indian conditions.
2. Sewerage System: Generation and estimation of community Sewage, flow variations, storm
water flow, types of sewers. Design of sewers and storm water sewers, construction &
maintenance of sewers, sewer appurtenances, sewage pumping and pumping stations.
3. House Drainage: Principles of house drainage, traps, sanitary fittings, systems of plumbing,
drainage lay out for residences.
4. Characteristics of Sewage: Composition of domestic and industrial sewage, sampling,
physical, chemical and microbiological analysis of sewage, biological decomposition of sewage,
BOD and BOD kinetics, effluent disposal limits.
5. Treatment of Sewage: Introduction to unit operations and processes - Primary treatment;
screening (theory), grit chamber (theory and design), floatation units, sedimentation tanks
(theory and design), Secondary treatment units; ASP (theory and design), Sequencing batch
reactors (theory and design), Trickling filters (theory and design) Anaerobic systems; Anaerobic
filters (theory), UASB (theory), Anaerobic lagoons, Sludge Handling and disposal; thickening,
stabilization, dewatering, drying and disposal.
6. Low Cost Sanitation Systems: Imhoff tanks (theory and design), septic tank (theory and
design), soakage pit/soil absorption systems; stabilization ponds (theory and design); macrophyte
ponds; oxidation ponds (theory and design); and constructed wetland systems.
7. Wastewater Treatment Plants and Advanced Wastewater Treatment: Treatment Plants; site selection, plant design, Hydraulic Profiles, operation and maintenance aspects. Advanced wastewater treatment for nutrient removal, disinfection and polishing.

Books:
1. Waste Water Engg. (Environmental Engg.-II) by B.C.Punmia, Ashok Jain, Laxmi
Publications, New Delhi.
2. Environmental Engg. - A design Approach by Arcadio P. Sincero and Gregoria P. Sincero,
Prentice Hall of India, New Delhi.
3. “Waste Water Engineering - Treatment and Reuse” by Metcalf & Eddy, TMH, New Delhi.
4. “Environmental Engg.” By Howard S. Peavy, Donald R. Rowe & George
Tchobanoglous, McGraw Hill, International Edition
5. Environmental Engineering (Vol. II) by S.K. Garg, Khanna Publishers, Delhi.






ASSIGNMENTS

ASSIGNMENT-1

1. What are different patterns of collection of sewage? Explain briefly with figures?
2. Write the factors affecting the selection of a particular pattern of sewage collection?
3. What are the principals of sanitation?
4. What are ideal requirements for storage and collection of house refuse
5. Explain the terms:
(a)Sewer
(b) Sewerage 
(c) Sewage
(d)Sullage
(e)Anti-Syphonage pipe
6. Exlain briefly the following:
(a)  Sewage Disposal system
(b) Sewage treatment works
(c) Waste and its types
(d) Sewer and its type
(e) Vent pipe, soil pipe and Shaft.
ASSIGNMENT-2
1. What is the necessity of classifying the sewage as Domestic , Industrial and Storm  water
2. What do you understand by self-cleaning velocity of sewers?  Give the usual gradients for 10 cm and 15 cm diameters sewers? Why is self -cleaning velocity necessary to maintain it in the sewers?
3. Explain the factors which affects the quantity of sewage flow in the sewer
4. Explain the meaning of dry flow and  how is it determined from a district
5. What do you  mean by variation in flow of sewage? Explain average flow, dry weather flow and maximum flow?

ASSIGNMENT-3
1. Write the merits and demerits of water carriages and conservancy system of refuse collection
2. Discuss the comparative merits and demerits of the separate system and combined system of sewerage
3. Compare a separate system and a combined system.
4. Give different types of sewerage systems with suitability of each
5. Draw sketches for Man-hole and Inverted system with brief outline of each
6. Compare the advantages and disadvantages of conservancy system and water carriage system


ASSIGNMENT-4
1. What is necessity of Sewage Treatment
2. Explain Sewage Treatment Plant with the help  of a neat Flow Diagram
3. Explain the following
(a)  Meaning and principles of Primary treatment and Secondary treatment.
(b) Trickling Filters (Sketch is essential)
4. Explain briefly the following
(a)  Screening chamber
(b) Skimming Tanks
5. What is the composition of sludge? How is the sludge treated and finally disposed off?
6. Explain Sewage treatment plant with the help of a neat Flow diagram.
7. Draw a neat sketch of the following and explain their working
(i) Grit chamber
(ii) Screening Chamber

ASSIGNMENT-5
1. What is the nature of composition of sewage.
2. Explain the concept of B.O.D. and its importance
3. Explain the concept of B.O.D. and its importance in connecting with sewage Treatment. What do you understand by the term “Sewage Sickness”
4. Write a short note on total solids
5. Give a brief account of general composition of sewage. What is the purpose and principal involved in its treatment and disposal?
6. Write short notes on:
(i) Sampling of sewage
(ii) Chlorine demand of sewage
(iii) Strong sewage and weak sewage.
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