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Project	Management	and	Engineering	Economics

PROJECT	MANAGEMENT	AND	ENGINEERING	ECONOMICS

Unit	I	Introduction	to	project	management	(8	hours)
Importance,	Objectives	&	Functions	of	Management	,	Principles	of
Management,	Categories	of	Project,	Project	Failure,	Project---	Life
Cycle	Concept	and	Cost	Components,	Project	Management	Book	of
Knowledge	{PMBOK}	–	Different	Domain	Areas,	Project	management
Institute	and	Certified	Project	Management	Professionals	(PMP).
Importance	of	organizational	Structure	in	Management-	Authority	/
Responsibility	Relation,	Management	by	objectives	(MBO)
	

Unit	–II	Project	planning	and	scheduling	(08	hours)
WBS	–	Work	Breakdown	Structure,	Gantt/Bar	chart	&	its	Limitations,
Network	Planning,	Network	analysis,	C.	P.	M.-	.	Activity	on	Arrow
(A.O.A.),	Critical	path	and	type	of	Floats,	Precedence	network
analysis	(A.O.N.),	Types	of	precedence	relationship,	P.	E.	R.T.	Analysis
	

Unit	–III		Project	Resources	and	Site	Planning	(08	hours)
Objectives	of	Materials	Management	–	Primary	and	Secondary
Material	Procurement	Procedures	-	Material	requirement	-	raising	of
Indents,	Receipts,	Inspection,	Storage,	Delivery,	Record	keeping	–
Use	of	Excel	Sheets,	ERP	Software,	Inventory	Control	-	ABC	analysis,
EOQ,	Introduction	to	Equipment	Management	–	Fleet	Management,
Productivity	Studies,	Equipment	Down	Time,	Sizing	-	Matching	,	Site
Layout	and	Planning,	Safety	Norms	–	Measures	and	Precautions	on
Site,	Implementation	of	Safety	Programs
	

Unit	–IV	Project	Monitoring	and	Control	(08	hours)
Resource	Allocation	–	Resource	Smoothening	and	Levelling,	Network
Crashing	–	Time-	Cost	–	Resource	optimization,	Project	Monitoring	-



Methods,	Updating	and	Earned	Value	Analysis,	Introduction	to	use	of
Project	Management	Softwares	–	MS	Project	/	Primavera,	Case	study
on	housing	project	scheduling	for	a	small	project	with	minimum	25
activities.

Unit	–V	Project	Economics	(08	hours)	
Introduction	to	Project	Economics	-	Definition,	Principles,	Importance
in	Construction	Industry,	Difference	between	Cost,	Value,	Price,	Rent,
Simple	and	Compound	Interest,	Profit,	Annuities,	Demand,	Demand
Schedule,	Law	of	Demand,	Demand	Curve,	Elasticity	of	Demand,
Supply,	Supply	Schedule,	Supply	Curve,	Elasticity	of	Supply
Equilibrium,	Equilibrium	Price,	Equilibrium	Amount,	Factors
affecting	Price	Determination,	Law	of	Diminishing	Marginal	Utility,
Law	of	Substitution,	Concept	of	Cost	of	Capital,	Time	Value	of	Money,
Sources	of	Project	Finances	–	Concepts	of	Debt	Capital	and	Equity
Capital.	Types	of	Capital	–	Fixed	and	Working,	Equity	Shares	and
Debenture	Capital,	FDI	in	Infrastructure

Unit-VI	Project	appraisal	(08	hours)
Types	of	Appraisals	such	as	Political,	Social,	Environmental,	Techno-
Legal,	Financial	and	Economical,	Criteria	for	Project	Selection	-
Benefit	-	Cost	Analysis,	NPV,	IRR,	Pay-Back	Period,	Break	Even
Analysis	[Fundamental	and	Application	Component],	Study	of	Project
Feasibility	report	and	Detailed	Project	Report	(DPR),	Role	of	Project
Management	Consultants	in	Pre-tender	and	Post-	tender.

Reference	Books
1.	Project	Management—Khatua—Oxford	University
2.	Construction	Project	Management-Planning,	Scheduling	and
Controlling	by	K.	K.	Chitkara,	Tata	McGraw	Hill	Publishing	Company,
New	Delhi.
3.	Construction	Management	and	Planning	by	B.	Sengupta	and	H.
Guha,	Tata	McGraw	Hill	Publishing	Company,	New	Delhi.
4.	The	Essentials	of	Project	Management	by	Dennis	Lock,	Gower
Publishing	Ltd.	UK.
5.	Essentials	for	Decision	Makers	by	Asok	Mukherjee,	Scitech
Publication,	New	Delhi.
6.	Total	Quality	Management	-	Dr.	S.Rajaram	and	Dr.	M.	Sivakumar--
Biztantra
7.	Total	Engineering	Quality	Management	–	Sunil	Sharma	–
Macmillan	India	Ltd.

Environmental	Engineering	-	I



ENVIRONMENTAL	ENGINEERING	I

Unit-I	(08	hours)
A)	Noise	Pollution:	Sound	measurements	–	Sound	pressure,
Intensity,	Sound	pressure	level,	Loudness,	Equivalent	noise	level	and
Cumulative	noise	level.
B)	Air	Pollution:	Atmospheric	stability,	Mixing	heights,
Meteorological	parameters.	Air	pollution	control	mechanism.
Equipment	for	particulate	contaminants.	Principle	and	working	of
Settling	chamber,	Cyclone,	Fabric	filter,	ESP.	Gaseous	contaminants
control	by	adsorption	and	absorption	technique.
C)	Municipal	Solid	Waste:	Concept	of	Municipal	Solid	waste
management,	Sources,	Classifications,	Treatment	(composting
&anaerobic	digestion)	Disposal	(sanitary	land	fill)
	

Unit	-II	(08	hours)
A)	Introduction	to	water	supply	scheme:	Data	collection	for	water
supply	scheme,	Components	and	layout.	Design	period,	Factors
affecting	design	period.
B)	Quantity:	Rate	of	water	consumption	for	various	purposes	like
domestic,	Industrial,	Institutional,	Commercial,	Fire	demand	and
Water	system	losses,	Factors	affecting	rate	of	demand,	Population
forecasting.
C)	Quality:	Physical,	Chemical,	Radioactivity	and	Bacteriological
Characteristics,	Heavy	metals.	Standards	as	per	IS:	10500	(2012)
	

Unit	–III	(08	hours)
A)	Water	treatment:	Principles	of	water	treatment	operations	and
processes,	Water	treatment	flow	sheets.
B)	Aeration:	Principle	and	Concept,	Necessity,	Methods,	Removal	of
taste	and	odour.	Design	of	aeration	fountain.
C)	Sedimentation:	Plain	and	chemical	assisted	-	principle,	efficiency
of	an	ideal	settling	basin,	Settling	velocity,	Types	of	sedimentation
tanks,	Design	of	sedimentation	tank.	Introduction	&	design	of	tube
settlers.
	

Unit	-IV	(08	hours)
A)	Coagulation	and	flocculation:	Principle	of	coagulation,
Common	coagulants	alum	&	ferric	salts,	Introduction	to	other
coagulant	aids	like	bentonite	clay,	Lime	stone,	Silicates	and



Polyelectrolytes,	Introduction	of	natural	coagulants,	Mean	velocity
gradient	?G?	and	Power	consumption,	Design	of	Flocculation
chamber,	Design	of	Clari-flocculator.

B)	Filtration:	Theory	of	filtration,	Mechanism	of	filtration,	Filter
materials,	Types:	Rapid,	Gravity,	Pressure	filter,	Multimedia	and	dual
media	filters,	Components,	Under	drainage	system,	Working	and
cleaning	of	filters,	Operational	troubles,	Design	of	Rapid	sand	Gravity
filters.

Unit	-V	(08	hours)
A)	Disinfection:	Mechanism,	Factors	affecting	disinfection,	Types	of
disinfectants,	Types	and	methods	of	chlorination,	Break	point
chlorination,	Bleaching	powder	estimation.
B)	Water	softening	methods	and	Demineralization	:	lime-soda,
Ion-Exchange,	R.O.	and	Electrodialysis
C)	Fluoridation	and	defluoridation.

Unit-VI	(08	hours)
A)	Water	distribution	system:	System	of	water	supply-	Continuous
and	intermittent	system.	Different	distribution	systems	and	their
components.	ESR-	Design	of	ESR	capacity.	Wastage	and	leakage	of
Water-	Detection	and	Prevention.
B)	Rainwater	harvesting:	Introduction,	need,	methods	and
components	of	domestic	rainwater	harvesting	system.	Design	of	roof
top	rainwater	harvesting	system.
C)	Introduction	to	Packaged	WTP	in	townships,	big	commercial
plants,	necessity	(On-site	water	treatment)

Reference	Books:
1.	Environmental	Engineering:	Peavy	and	Rowe,	McGraw	Hill
Publications.
2.	Optimal	Design	of	Water	Distribution	Networks:	P.	R.	Bhave,
Narosa	Publishing	House.
3.	Rain	Water	Harvesting:	Making	water	every	body‘s	business	by
CSE	(Centre	for	Science	and	Environment)	www.cse.org
4.	Harvesting	Faith:	Linda	K.	Hubalek.	Published	by	Butterfield
books.
5.	CPHEEO	Manual	on	Water	Supply	&	Treatment.
6.	Standard	Methods	for	the	examination	of	water	and	waste	water,
20th	Edition	(American	Public	health	Association).

Text	Books:
1.Water	Supply	Engineering:	S.	K.	Garg,	Khanna	Publishers,	New



Delhi.
2.Water	Supply	and	Sanitary	Engineering:	G.	S.	Birdie	and	J.	S.
Birdie,	DhanpatRai	Publishing	Company,	New	Delhi.
3	Environmental	Engineering	1:	Water	Supply	Engineering:	B.	C.
Punmia,	Ashok	Jain	and	Arun	Jain.	Laxmi	Publications	(P)	Ltd.
4	Air	Pollution:	H.	V.	N.	Rao	and	M.	N.	Rao,	TMH	Publications.
5.	Theory	and	practice	of	water	and	waste	water	treatment--Wiley
6.	Water	Supply	and	Treatment	Manual:	Govt.	of	India	Publication.
7.	Waste	Water	Treatment-Concept	Design	and	Approach---
C.L.Karia,R.A.Christian--PHI
8.	Environmental	Remote	Sensing	from	Regional	to	Global	Scales—
Ed.Giles	Foody—Wiley
9.	Water	Supply	and	Sanitary	Engineering:	G.	S.	Birdie	and	J.	S.
Birdie,	Dhanpat	Rai	Publishing	Company,	New	Delhi.

Suggested	Reading:
-	Environmental	Engineering	by	N.	N.	Barak	,	MGH
-	Environmental	Engineering	by	Venugopal	Rao,	PHI
-	Environmental	Engineering	by	Steel,McGhee	,	MGH
-	Water	Supply	&	Engineering	by	Pande	andCarne	,	Tata	McGraw	Hill
-	Water	Supply	Engineering	by	Harold	Eaton	Babbit	&	James	Joseph
Doland	,	MGH
-	Principles	of	Water	Treatment	by	Keny	J.	Howe,	MWH.
-	Water	treatment	:	principles	&	Design	3rd	edition	by	John	C
Crittenden	R.	Rhodes
-	Water	quality	&Treatment	:	Handbook	on	Drinking	Water	6th
Edition	by	James	K.	Edzwald.
-	Standard	Methods,	APHA,AWWA.
-	Environmental	Engineering	Laboratory	Manual	by	B.	Kotain	&	Dr.
N.	Kumarswamy
-	NEERJ	Laboratory	Manual

Foundation	Engineering

301009	Foundation	Engineering

Unit-I
Subsurface	Investigations	for	Foundations	(06	hours)

Purpose	and	planning	of	subsurface	exploration.	Methods	of
Investigation:	Trial	pits,	borings,	depth	&	number	of	exploration
holes,	core	recovery,	RQD,	Core	Log.	Geophysical	methods–	Seismic
refraction	and	Electrical	resistivity	method.	Disturbed	and



undisturbed	sampling,	types	of	samplers,	degree	of	disturbance	of	a
sampler.	Field	tests-	SPT,	N	value	correction	and	significance,	DCPT,
SCPT	and	introduction	of	advanced	testing	techniques	like	Pressure
meter	test.	Site	visit	is	recommended	to	learn	this	topic.

Unit-II
Bearing	capacity	and	Shallow	Foundation	(06	hours)

Basic	definitions,	Modes	of	shear	failure,	bearing	capacity	analysis-
Terzaghi‘s,	Hanson‘s,	Meyerhof‘s,	Skempton‘s,	Vesics	equations	and
IS	code	method	-	Rectangular	and	Circular	footings.	Bearing	Capacity
evaluation:	-	Plate	Load	Test	and	SPT.	Housel‘s	perimeter	shear
concept.	Bearing	capacity	of	layered	soil.	Effect	of	water	table	on
bearing	capacity.	Effect	of	eccentricity.	Shallow	foundation-	Types
and	Applications.	Floating	foundation.	Presumptive	bearing	capacity.

Unit-III	(06	hours)
a)	Settlement	and	Consolidation	Settlement:	-	Introduction,
Causes	of	settlement.	Pressure	bulb,	Contact	pressure,	Significant
Depth	of	foundation,	Allowable	settlement,	Differential	settlement	-
I.S.	criteria,	Types	-	Elastic	settlement,	Consolidation	settlement.	Use
of	Plate	Load	test	and	SPT	in	settlement	analysis.	Allowable	soil
pressure.
b)	Consolidation	-	Introduction,	spring	analogy,	Terzaghi‘s
consolidation	theory,	Laboratory	consolidation	test,	Determination	of
coefficient	of	consolidation-	Square	root	of	time	fitting	method	and
logarithm	of	time	fitting	method.	Time	factor.	Rate	of	settlement	and
its	applications	in	shallow	foundation.	Introduction	of	Normal
consolidation,	over	consolidation	and	Preconsolidation	pressure.

Unit-IV
Deep	Foundations

(06	hours)
Introduction,	Pile	classification,	Pile	installation-Cast	in-situ,	driven
and	bored	pile,	Load	carrying	capacity	of	pile	by	static	method,
Dynamic	methods-Engineering	news	formula	and	Modified	ENR
formula.	Pile	load	test	and	Cyclic	Pile	load	test.	Group	action-	Feld
rule.	Rigid	Blocks	method.	Negative	skin	friction.	Settlement	of	pile
group	in	cohesive	soil	by	approximate	method.	Piers	and	Caissons-
Definition,	Types	and	uses.	Well	foundation:	components,	sand	Island
method.

Unit	V



Cofferdams	and	Foundation	on	Black	Cotton	Soils
a)	Cofferdams:	Types	and	concepts	of	Steel	Sheet	Piles	and	Precast
Concrete	Piles,	Interlocking	Circular	Piles,	RC	Diaphragm	wall
method.
b)	Foundation	on	Black	Cotton	Soils:	Characteristics	of	black	cotton
soil,	swelling	potential	and	its	evaluation	methods,	Engineering
problems,	Swelling	pressure	measurement,	Foundations	on	black
cotton	soil:	design	principles,	Construction	techniques	in	B.C	soils,
under	reamed	piles-Design	principles	and	its	construction
Techniques.	Stone	Columns	prefabricated	vertical	Drains,	Preloading
technique,	and	vibro	flotation	technique.

Unit	VI	(06	hours)
Soil	Reinforcement	and	Earthquake	Geo-techniques
a)	Soil	Reinforcement:	Basic	components	and	Mechanism	of
reinforced	soil.	Geosynthetics:	type‘s,	functional	properties	and
requirements.	Geosynthetic	Applications	in	Civil	Engineering.
b)	Earthquake	Geo-techniques	Introduction,	Earthquake	Terminology,
Sources	of	earthquake,	Seismic	zones	of	India,	Magnitude	of	an
earthquake,	Intensity	of	earthquakes,	Effect	of	ground	motion	on
structures,	General	principles	of	earthquake	resistant	design.
Liquefaction	Phenomenon.

Reference	Books
1.	Dr.	B.	J.	Kasmalkar,	?Foundation	Engineering?,	Pune	Vidyarthi
Griha	Prakashan,	Pune
2.	Gopal	Ranjan	and	A.	S.	Rao,	?Basic	and	Applied	Soil	Mechanics?,
New	Age	International	Publishers,	(2010)
3.	Dr.	B.	C.	Punmia,	?Soil	Mechanics	and	Foundation	Engineering?,
Laxmi	Publications.
4.	Soil	Mechanics-	T.William	Lambe--Wiley
5.	J.	E.	Bowels,	?Foundation	Analysis	and	Design?,	McGraw-Hill
6.	Foudation	Enginnering-	P.	C.	Varghese--	PHI	Learning	Pvt.	Ltd.
7.	Soil	Mechanics	and	Foundation	Engineering-	V.	N.	S	Murthy,
Marcel	Dekker,	Inc.	Newyork.
8.	Soil	Mechanics	&	Foundation	Engineering	-	Rao	--Wiley
9.	A.	K.	Arora,	?Soil	Mechanics	and	Foundation	Engineering?,
Standard	Publishers,	2009.
10.	Engineering	in	Rocks	for	Slopes.	Foundations	and	Tunnels	-	T
Ramamurthy	-	PHI	Learning
11.	Geotechnical	Engineering	by	Conduto,	PHI,	New	Delhi.
12.	Foundation	Design	Manual:	N	V	Nayak,	Dhanpat	Rai	Publications.
13.	International	Steven	Kramer,	?Geotechnical	Earthquake
Engineering?,	Prentice	Hall	Publications.



14.	Practical	Handbook	of	Grouting:	Soil-Rock	and	Structures---James
Warner--	Wiley
15.	IS	1892,	1893,	2911,	6403,	SP36	(PART-II)

Advanced	Surveying

301007	Advanced	Surveying

Unit-I	Geodetic	Surveying	&	SBPS	(06	hours)
a)	Objects,	Methods	of	Geodetic	Surveying,	Introduction	to
triangulation,	Classification	of	triangulation	systems,	Triangulation
figures,	Concept	of	well-conditioned	triangle,	selection	of	stations,
Intervisibility	and	height	of	stations.
b)	Introduction	to	SBPS;	Positioning	with	SBPS	-	Absolute	&
Differential	methods,	Use	of	SBPS	in	Surveying,	SBPS	Co-ordinates	&
heights,	Factors	governing	accuracy	in	SBPS	positioning,	Different
types	of	errors	in	SBPS	positioning.	Earth	ellipsoid,	Geodetic	datum
and	Co-ordinate	systems,	Applications	of	GPS	in	civil	engineering.

Unit-II	Hydrographic	Surveying	(06	hours)
Objects,	Applications,	Establishing	controls,	Shore	line	survey,
Sounding,	Sounding	equipment,	Methods	of	locating	soundings	–
conventional	and	using	GPS,	Reduction	of	soundings,	Plotting	of
soundings,	Nautical	sextant	and	its	use,	Three	point	problem	and	its
use,	solution	of	three	point	problem	by	all	methods,	Tides	and	tide
gauges,	determination	of	MSL

Unit-III	Remote	Sensing	and	Geographical	Information	System
(06	hours)
a)	Remote	Sensing	introduction,	Definition,	Necessity,	Importance
and	use;	Basic	concepts	in	Remote	Sensing	,	Basic	Laws	of
electromagnetic	radiation,	Atmospheric	effects	on	radiation,
Interaction	of	EM	energy	with	matter,	Resolution	in	remote	sensing,
Satellite	remote	sensing,	Problems	confronting	remote	sensing
system.	Ideal	and	Real	remote	sensing	systems.	Space	platforms	for
remote	sensing:	Imaging	sensors	and	techniques.	Image
interpretation:-	Visual	image	processing	&	Digital	image	processing.
Applications	of	remote	sensing.	Introduction	to	LIDAR	&
Underground	utility	survey.	Comparison	between	aerial	photograph
and	satellite	image.
b)	Geographical	Information	System	-Introduction,	Definition,
Objectives,	Components	(people,	procedure,	hardware,	software	&
data)	&	functions	(	input,	manipulation,	management,	querry	&



analysis	and	visualization)	of	GIS.	Coordinate	systems	and
projections,	Georeferencing,	GIS	data	–	spatial	(Raster	&	vector)	&
aspatial	data.	Introduction	to	vector	and	raster	data	analysis	such	as
network	analysis,	overlay	analysis	etc.	for	vector,	DEM,	Management
of	aspatial	data.	Applications	of	GIS	such	as	visibility	analysis,	Slope
analysis,	Watershed	analysis	&	Preparation	of	thematic	maps.
Limitations	of	GIS,

Unit	-IV	Triangulation	Adjustment	(06	hours)
Kinds	of	errors,	Laws	of	weights,	Determination	of	most	probable
values	(MPV)	of	conditioned	and	independent	quantities,	Method	of
least	squares,	Indirect	observations,	Probable	error	and	its
determination,	Distribution	of	error	to	the	field	measurements,
Normal	equation,	Method	of	correlates.	Station	and	figure	adjustment
of	geodetic	quadrilateral	without	central	station.

Spherical	triangle,	Calculations	of	spherical	excess	and	sides	of
spherical	triangle.

Unit	–	V	Aerial	Photogrammetry	(06	hours)
Objects,	Classification-	qualitative	&	quantitative	photogrammetry,
Applications,	comparison	of	Map	and	aerial	photograph,	Vertical,
Tilted	and	Oblique	photographs,	Scale	of	vertical	photograph,	Relief
displacement	in	vertical	photograph,	Flight	planning,	Stereoscopic
parallax	&	its	measurement	by	parallax	bar.
Mirror	stereoscope,	Differential	height	from	differential	parallax,
Ground	control	points	(GCPs),	Introduction	to	digital
photogrammetry,	different	stereo	viewing	techniques	in	digital
photogrammetry,	Method	of	creation	of	elevation	data,	Different
products	of	digital	photogrammetry.

Unit	–VI	Trigonometric	Levelling	and	Setting	out	works	(06
hours)
a)	Trigonometric	Levelling	:-	Terrestrial	refraction,	Angular
corrections	for	curvature	and	refraction,	Axis	signal	correction,
Determination	of	difference	in	elevation	by	single	observation	and
reciprocal	observations.
b)	Setting	out	of	Construction	works:-	Setting	out	of	a	bridge,
Determination	of	the	length	of	the	central	line	and	the	location	of
piers.	Setting	out	of	a	tunnel	–	Surface	setting	out	and	transferring
the	alignment	underground.

Reference	Books
1.	Surveying	&	Levelling,	2/E—Subramanian—Oxford	University



Press
2.	Surveying:	Vol.	II.	and	III	by	Dr.	B.	C.	Punmia	:	Laxmi	Publication	-
New	Delhi.
3.	Surveying	and	Levelling	Vol.	II	by	T.	P.	Kanetkar	and	S.	V.	Kulkarni
Pune	Vidyarthi	Publication.
4.	GPS	Sattelite	Surveying—Alfred	Leick—Wiley
5.	Remote	sensing	and	Geographical	Information	System,	By	A.	M.
Chandra	and	S.	K.	Ghosh,	Narosa	Publishing	House.
6.	Remote	Sensing	&	GIS,2/E—Bhatta--	Oxford	University	Press
7.	Principles	of	Geographical	Information	System—Burrough--	Oxford
University	Press
8.	Surveying—M.D.Saikia—PHI	Learning	Pvt	.Ltd.Delhi
9.	Advanced	Surveying	-Total	Station,	GIS	and	Remote	Sensing	by
SatheeshGopi,	R.Sathikumar	and	N.	Madhu	,	Pearson	publication
10.	Surveying	Vol.	2	by	S.	K.	Duggal,	McGraw	Hill	Publication
11.	Remote	sensing	&	image	interpretation,	Lillesand&	Kiefer,	John
wiley	Pub.
12.	Surveying	&levelling	by	R.	Subramanian,	Oxford	Publication.

Suggested	Reading
Bureau	Gravimetrique	International	(BGI)
International	GPS	Service	for	Geodynamics	(IGS)
International	Association	of	Geodesy	(IAG)
International	Federation	of	Surveyors	(FIG)
Permanent	Service	for	Mean	Sea	Level	(PSMSL)
Commission	X	Global	and	Regional	Geodetic	Networks
www.nrsa.gov.in
www.iirs-nrsa.gov.in
www.surveyofindia.gov.in

Visit	www.goseeko.com	to	access	free	study	material	as	per	your	university	syllabus


