
Estimation, Costing and Valuation
Sem -VII

General Course In formation

Course Contents

UNIT-I

Estimate: Principles of estimation, units, items of work, different kinds of estinrates, different methods ofestimation' estimation of materials in single room buirding, two roomed buirding with different sections of rvails,foundation' floors and roofs' R'B' and R'vc.c- works, prastering, white-rvashing, Distempering and painting, doorsand windows, Iump sum items, Estimates of canars, roads etc.
UNIT.II

Specification of works: Necessity of specifications, types of specifications, generar specifications, specification forbricks' cement' sand' water' Iime, reinforcement; Detaired specifications for Earthrvork, cement, concrete, brickwork' floorings' D'P'c'' R'c'c', cement plastering, white and coror rvashing, distempering, painting.UNIT-III

Rate Analysis: Purpose' importance and requirements of rate anarysis, units of measurement, preparation of rateanalysis' procedure of rate analysis for items:- Earthwork, concrete works, R.c.c. wdrks, reinforced brick work,plastering, painting, finishing(white_washing, distempering).
UNIT.IV

Course Code: pCC_aVE40l _T
Course Credits: 3

Nlode: Lecture (L)
Ty'pe: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Asses

f::j: 
rriTt: crass performance measured through percentage of rectureattended (4 marks), assignments and quiz etc. ro [.*li';;;:;'semesrerexamination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.Question number one will be compulsory and based on the entire syllabus. Itwill contain seven sho't answer type questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one fromeach of the four units. All questions carry equal marks.
Course outcomes

Course outcomes

At the end of the course students rvill be able to:

RBT* Level

Explain tn. U

engineering works L2 (Understanding)

Prepare rO..,
L3 (Applying)

Analyze.ut.rf@
L4 (Analyzingj

L5 (Evaluating)Preparet.na.i@
and perform ,ulrution oFdiff.r.ntcivil engineering structures.

L6 (Creating)
t Revi sed B I o-om tT;xon o n,;
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Public Works Account: Introduction, function of P.W. rJepartment, contract. guidelines, types of contracrs, their

advantages and disadvantages, Tender and acceptance of tender. Earnest money. security money, retention rloney,

rneasurement book, cash book, preparation, examination and payment of bills, first and final bills, administrative

sanction, technical sanction.

Valuation: Different terms used" the role of a valuer, Durpose and necessity of the same. Capitaiised Value, years

purchase,sinking fund, depreciation, tlpes of values. Purpose of valuation Different methcds of valuation for

i. open plots , ii. open plots with existing residential & commercial structures iii. lease hold properties Use of
valuation tables and formulae

REFERENCE BOOKS

l. Estimating & Costing in Civil Engg..: Iheory & Practice by B.N.Duna, S.Dutta & Co., Lucknorv.

2. Estimating, Costing & Specification in Civil Ergg. by M.Chakarbor$, Calcuna

3. Estimating and Costing for Building & Civil Engg.Works by P.L.Bhasin. S.Chand & Co., N.Delhi.

4. .Building Consffuction Estimating by George H.Cooper, McGraw Hill Book Co., Nerv york.

Course Articulation Matrix:

POl P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POl l POt2 PSO I PSO2 PS03

cor 2 2 I I 2 2

cC2 2 2 I I I 2 I J 2 I 2

co3 2 2 I I I 2 I J 2 I I )

co4 2 2 I I I 2 I J 2 I 2

co5 a
J

aJ 3 2 2 2 2 a
J 3 J J 3
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Information

Course outcomes

Course Code: pCC-CVE4 03 {
Course Credits:3

Mode: Lecture (L)

Type: PCC

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessment

:::T:10,*:' class performance measured through percentage of lectureattended (4 marks), assignments and quiz etc. (6 marks) and end semesterexamination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire syllabus. Itwill contain seven short answer Lvpe questions. Rest of the eight questions is tobe given by setting trvo questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one fromeach of the four units. All questions carry/ equal marks.

Transportation Engg.-II

Sem -VII
General Course

UNIT I
Railway Engineering: Permanent way, gauges in rairway tracks, typicar rairway track cross-section, coning ofwheels' Function of rails' requirement of rails, types of rail sections - comparison of rail fypes, rength of rair, rairwear' rail failures' creep of rails' rail fixtures and fastenings - Fish prates, spikes, borts, chairs, keys, bearing prates.Sleepers: Functions and requirements of sleepers, classification of sreepers, timber, metar and concrete sreeper,comparison of different types of sleepers, spacing of sreepers and sleeper densiry.
UNIT II
Ballast: Function and requirements of ballast, types, comparison of ballast materials.
Geometric design: alignment' horizontal curves, super erevation, equiribrium, cant and cant deficiency, Iength oftransition curve' gradients and grade compensation. Stations and yards, and their crassification

72

Course outcomes

At the end of the course students will be able to:
Understand the runway
ICAO guidelines Brr "sr rvr L2 (Understanding)

,?T*:Y,LXyav L3( Applying)
Analyze pavement .

L4( Analysing)

Design turnout un
a' L5 (Evaluating)

ic.i&T;ffi L6(Creating)
Contents



Points and crossings: introduction, necessify of points and crossings, turncruts. points and crossings, design of a

simple turnout.

Track Recording: Equipnnent, Ivlechanized ivlaintenatrce. Hi-eh Speecl Trans. Present & Future.

Si-enaling and interlocking: ob.iects of signaling, engineering principle of signaling, classification of signaling.

conffol of train movements, interlocking definition, necessitv and function of interlocking. methods of interlocking,

mechanical devices for inter locking. Traction and tractive resistance, srresses in track, moderni zation of railway

track.

UNIT III
Airport Engineering: Airport site selection, various surveys for site selection. Classifications of obstructions,

Imaginary surfaces, Approach zone and turning zone.Runway orientation, basic runwav length, corrections for

e levation, tentperature & gradi ent, airport c lass ifi cat ion.

UNIT IV

Runrvay & Taxiway Design: Ceometric design of runway, airport capacity, iactors conffolling taxiway layout,

geometric design standards for taxiway holding aprons, Wind-rose diagram. Structural design of runway pavements

LCN/PCN method of rigid pavement design, Pavement Evaluation for runway & taxiway, design of overlay,

Terminal area, building area, parking area, apron, hanger typical airport layouts. Design of flexible and rigid

runways as per FAA procedure, Specifications for the different lal,ers of runrvay and taxiway pavements, pavement

management systems for runway pavements.

REFERENCE BOOKS

L Rangawala, Raihvay Engineering, Charotar publishing House, Anan (19g9).

2. Aggarwal M.M., and Satish Chandra Railway Engineering, Oxford University press (2002).

3. Horenjeff Robert, Airport Engineering, McGraw Hill International publisher (2010)

4- Arora and Saxena, Railway Engineering, Dhanpat Rai & Sons, New Delhi (2006).

5. Khanna, Arora & Jain, Airport Planning and Design, Nem Chand & Brothers, Roorkee (lggg).

Course Articulation Matrix:
Cours

Outc
omes

PO

I
PO2 PO3 PO4 PO

5

PO6 PO7 PO8 PO9 PO l0 POI I PO l2 PSOI PSO2 PS03

col I I I I I

co2 I I J I I 2 1J

co3 I J 2 I I I J I 2

c04 I J ) 2 I 2 I I J 2

co5 I a
J J 2 I 2 I I J 2
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Gen eral C.ourse Information :

Course outcomes

Course Code: F-C{VE405rI
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Exanrination Duration: 03 hours.

Course Assess;

f::.:: 
r..iTl:_ 

:,.::,r-:rarrnance . 

measured thro u gh percentage of le*ureatrended (4 marks)- assignments and quiz etc. (r;;il;#Hr":J:H:
examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.Question number one rvi, be compursory and based on the entire syrabus. Itwill contain seven short answer fype questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions serecting one fromeach of the four units. AII questions cary equal marks.

Foundation Engineering

Sern -VII

Course Contents

UNIT I

Introduction to soil exploration: Scope- Methods of soir exproration- spacing- significant depth-boring andsampling techniques- types of samples- sample disfurbances- penekation tests (Standard cone penetration Test andStandard Penetration Test)- andGeophysical methods (Seismic Refraction Method & Erectricar Resistivity Method).Earth Pressure: Earth Pressures at rest condition- states of plastic equilibrium- Rankine,s theory for active andpassive conditions- Influence of surcharge- water tabre- wail friction- Numericar probrems for the determination ofActive and Passive Earth Pressure diagrams- criticar height of an Unsupported verticar cut.
UNIT II
Stability of Slopes: Infurite slopes- critical Depth of a cohesive Infinite srope- fypes of fairure- Swedish srip circreMethod- Taylor's stability Number and skbility curves- concept of factors of safety- Bishop,s Method of srices-Effect ofsudden draw down and submergence. 

usrvrJ- Dr'rrup s ryremod

Course outcomes

@students will be able to:

RBT* Level

Describe and d
L2 (Undersrandin$

Emplo_v variou
L3 (Applying)

Analyze and determine e
soil and loading conditions. L4 (Analyzing)

Evaluate th.
engineering L5 (Evaluating)

L6 (Creating)
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Design of Shallow Foundation: Bearing Capacit-v- Definitions- depth of foundation- Terzaghi's generalhearing

capacity equation- IS code equation- factors affecting bearing capacitv- Infiuence of eccentric and inclined loads.

Bearing capacit_v.- by penetration tests- Plate load test.

Design Criteria for Shallow Foundations- Stabiiiqv- Shear- and Sefflement Failures

UNIT III
Pile Foundations: Types- function- selection of piles- piie driving iormulae- point- bearing andfriction piles. Load

carrying capacity of single pile- group action- spacing of piles- Negative skin fiiction- Concept of under reamed

piles.

Caissons and Wells: Introduction-components- shapes- stability of well foundation- sinking of well- tilts andshifts.

UNIT IV

Drainage and Dewatering of Soil:Methods of Ditches and Sump- Well Point System- Shallorv Well System- Deep

Well Drainage- Vacuum Method- Electro Osmosis Method- Seepage Analysis for various conditions of Fully

penetrating slot and partially penetrating slot- Protective Filters.

Soil stabilization and Geo-textiles: Need and advantages ofGround Improvement techniques- Stabilization

(Mechanical- Lime- Cement- bitumen- Chemical) of Soils and its advantages- Geo-textiles (Concept- Types-

Functions- Use of Geo-textiles in Earth Dam Construction- Road Works- Railway works- Erosion Control and in

Bearing capacity Improvement

REFERENCES BOOKS:

l. Foundation Analysis and Design- by J.E. Bowles McGrarv Hill Book Company- NewYork.

2. Foundation Engineering by Peck- Wiley Eastern India Limited- New Delhi.

3. . Soil Dynamics and Machine Foundations by Swami Saran- Galgotia Publishers- New Delhi

4.. Basic and Applied Soil Mechanics- by Gopal Ranjan Rao- ASR Rao- New Age Int. (P) Ltd. Pub.-

New Delhi.

5.Soil Mechanics and Foundations by B. C. Punmia- Ashok Kumar Jain & Arun Kumar Jain- Laxmi Publications-

New Delhi.

6.Soils and Foundations- by Cheng Liu & Jack B Evett- Prentice-Hall Inc.- USA.

7.A Text Book of Soil Mechanics Foundation Engg. b1'VNS Murthy - U.B.S- Nerv Delhi.

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POI I PO12 PSOI PS02 PS03

col 2 2 I 2 2 2 2 I I 2

cC2 2 2 I 2 I I 2 2 2 2

co3 2 2 2 2 I I 2 J J 3

co4 2 2 J J I I 2 2 2 J

cos 2 2 J J 1 2 2 J J
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General Cou rse In formation :

Course outcomes

*RevisedB@

CourseC@
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course At
each of 20marks- class performance measured through percentage of recture

::.T*1,:1 ;lT5'j.assignments 
and quiz erc. (6 marks) ano .ra semester

For the end semester examination- nine questions are to be set by the examiner.Question number one will be compulsory and based on the entire syllabus. Itwill contain seven short answer ,ff. qr.rrions. Rest of the eight questions is tobegiven by setting t*'o questions from each of the fourunits of the syrabus. Acandidate is required to attempt any other four questions serecting one fromeach of the four units. All questions car),equal marks.

Course outcomE

At the endof the course students will be able to:Do basic ptu

L2 (lJnderstunOing;
Draw nrr*o.

L3 (Apptying)Analyze..ro

L4 (Analyzing;
Evaluate p.ol

L5 (EvaluatffiPerfbrmquati@
L6 (Creating)

Construction Engineering & Management

Unit-I

Basics of construction- unique features of construction, construction projects fypes and features, phases of a
project, agencies invorved and their methods of execution;
construction prolect ptanning- Stages of proiect pranning: pre-tender pranning, pre_construction pranning,
detailed construction planning' role of client and contractor, Iever of detair. process of development of prans and:Iil:::;,::::fiH:i[:il;;;**;,il,,.ror work con,enr, concep, or produc,ivi,ies,
Unit-II '-J v"tlLJ Lrot.' I ecnnlques of planning- Bar charts, Ganft charts.
Networks: basic terminology' types ofprecedence rerationships, preparation of cpM networks: activiry on rink and
activity on node representation' computation of float varues, criticar and semi criticar paths, carendaring networks.Ii.ll;,f.ffi;,,;:ffi:,tjf anarvsis' .""'ining three time estimates, anarysis, srack computations,
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Unit-III

Construction Equipment basics.'Conventional constmction methods Vs Mechanizeci methods and advantages of

latter; Equipment for Ear-thmoving, Dewatering. Concreie mi.,:ing, transporting & placing: Cranes, Hoists and other

equipment for lifting: Equipment for ffansportation of rnaterials. Equipment Productivities

Planning and organizing construction site and resources- Site: site lavolrt including enabling structures.

developing site organization, Documentation at site' Manpower: plannine. organizine, staffing, motivation:

Materials: concepts of planning, procurement and inventory control: Equipment: basic concepts of plannins and

organizing;

Funds: cash flow, sources of funds; Histograms and S-Curves. Eamed Value; Resource Scheduling- Bar chart. line

of balance technique, resource constraints and conflicts: resource aggregation. allocation, smoothening and leveling.

Common Good Practices in Construction

Unit-lV

Project l\lonitoring & Control-Supervision, record keeping, periodic proc.ress reports, and periodical progress

nreetings. Updating of plans: purpose, frequency' and methods of updating. Common causes of time and cost

overruns and corrective measures. Basics of N4odern Project management systems such as Lean Construction; LIse

of Building Information Modeling (BIM) in project management,

Quality control: concept of quality, quality of constructed structure, use of manuals and checklists for quality

control, roie of inspection, basics of statistical quality control. Safety, Health and Environment on project sites:

accidents: their causes, effects and preventive measures, costs of accidents. occupational health problerns in

construction, organizing for safety and health.

Text/Reference Books:

l. Varghese, P.C., "Building Construction", Prentice Hall India,2007 -

2. National Building Code, Bureau of Indian Standards, New Delhi, 2017 .

3. Chudley. R., Construction Technolog,,, ELBS Publishers,2007.

4. Peurifo)', R.L. Construction Planning, Methods and Equiprnent, McGrarv FIill, 201 I

5. Nunnally, S.W. Construction Methods and Management, Prentice Hall, 2006

6. Jha. Kumar Neeraj., Construction Project management, Theory & Practice, PearsonE<Jucationlndia, 2015

7. Punmia, B.C., Khandehval, K.K., Project Planning with PERT and CPM, LaxmiPublications,20l6.

Course Articulation lVlatrix:

POr PC2 PO3 PO4 PO5 PO6 PC-7 PO8 PO9 POr0 POl l PO l2 PSOl PS02 PSOS

col J 2 I I 2 2 I I 1

c02 1 2 I I 2 2 1 I

co3 2 J I I 2 2 2 I I

c04 2 J ",L 2 2 2 2 J 2 I

co5 2 2 1 J 2 J 2 2 J J
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CourseC@
Course Credits: 3
Mode: Le*ure (L)
T-v-pe: pCC

Contact Hours: 3 hours
Examination Duration: 03 hours.

Hydrologl And Water Resources

Sem -\'1il
General Course In formation

Course outcomes

Course .+rr.
each of 20marks' class performance measured through percentage of recture
:ffi]|1,11 ;.1|1]'.:;:]*,,.nts 

and quiz etc (i marks) and end semester

For the end semester examination, nine questions are to be set by the examiner.Question number one lvi, be compursory and based on the entire syrabus. Itrvill contain seven shon ansrr.. ff. questions. Rest of the eight questions is tobe given by setting trvo questions from each of the four units of the syrabus. Acandidate is required to attempt *,, other for. qu.rtions serecting one fromeacir of the lbur units. All question, .uo.u equal marks.

LU) 
f 

plan und O.r*

atioris rvorks etc.)
Course Content

Unit I

HYDR.L.GY: Hydrologic cycle' Precipitation: introduction, forms of precipitation, types of precipitation,measurement of precipitation' selection of rain gauge station. Hyetograph and mass curve of rainfar, Evaporation:
Definition' factors affecting' measurement, evaporation contror. Evapo-transpiration, Infirtration.
Definition' components of hydrographs, unit hydrograph, base flowproblems. --v..'"b'sPrr' ucl.u IIow separation, Prepositions of unit hydrograph_

Types of Aquifers Darcy,s Law _ Dupuit,s Assumptions _ Confined Aquifer _ Unconfined Aquifer _Recuperation Test - Transmissibility - Specific capacity - pumping Test - Steady Frow Anarysis onry.
Unit II
Soil-water relationship and irrigation methods: Soir-water rerationship, root zone soir water,consumptive use' field capaciry' wilting point, avairabre moisture in soir, Gross command Area,

78

infilhation,

Culturable

Course outcomes

%r. rrrdents wiil be able to:

RBT* Level

State and oul
ineeringUnderstan, 'Lr (RememuerinD

L2 (Uride.rdnaing
lllustrate u#nrPreciPitation
8#jl" rh' L3 (Apptying)

L4 (Analyzing)

L6 (Creating)



Command Area, intensiqv of irrigation, delta, base period, Kor depth, core period, frequency of irrigation. duti, s1

water, relation between delta, dutv and base period, irrigation requirement. Methods of lrrigation-flooding

methods, border strip method, check basin and furro.* method. assessrnent of inigation water, sprinkier irrigation

system.

Canal irrigation:Component of canal distribution s,vstern, alignment of channels, losses in irrigation channels,

design discharge, silt theories and design of alluvial channels, comparison of Kennedy's and Lacey's theories, canal

section and design procedure, Garrets and Lacey's diagrams.

Unit III
Cross Drainage Works:Classification and their selection, Hydraulic Design Aspects of Aqueducts, Syphon

Aqueducts, Super Passage. Canal Syphon and l.evel Crossing, Design of Canal Transitions.

Diversion Canal Headworks:Various components and their functions, layout plan, selection of site for diversion

headworks, Causes of failure of weir/barrages on permeable foundation, Bligh's creep theory, Khosla's method of
independent variables, use of Khosla's curves, various corrections..

Unit IV

Regulation works:Canal falls-necessity and location, development of falls, design of cistern element, roughening

devices.Design of Sarda type fall.Design of straight Glacis fall. Off-take alignment, Cross-Regulator and

DistributoryHeadRegulators, devices to control silt entry into the off-taking channel and Silt Ejector, Canal

Escapes.Dams: Design principles for gravity and earthen dams

Reference Books

l. Irrigation, water Resources and water power Engg. byp.N.Modi.

2. Fundamentals on Irrigation Engg.by Bharat Singh

3. Irrigation Engg& Hydraulic Structures by S.K.Garg.

4. Irrigation Engg. byS.K.Sharma.

Course Articulation Matrix:

POr PC2 PO3 P04 PO5 PO6 PO7 PO8 PO9 POl0 POI r POt2 PSOI PS02 PS03

cor J 2 I I 2 2 I I I

co2 J 2 I I 2 2 I I I

co3 2 1 I I 2 2 2 I I

c04 2 3 2 2 2 2 2 J 2 I

co5 2 2 J J 2 J 2 2 J J
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Progranr ntective_l
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:"tig e" IEq-cvp:so_T

3. Environr.rentai Impact art lEq-cvplsr+
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General Course Information

Course 0utcomes

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks, class perfoffnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination. nine questions are to be set by the examiner.

Question number one rviil be compulsoil' and based on the entire syllabus. It

lvill contain seven short answer tlpe questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A

candidate is required to attempt any other fbur questions selecting one from

each of the four units. All questions carry equal marks.

Pavement Design

Sem VII

Course Code: PEC-CVE450-T

Course Credits: 3

lvlode: Lecture (L)

Ty'pe: PE-ll

Contact Hours: 3 hours (L)

Examinatir..n Duration: 03 hours.

Course Contents

UNIT-I

lntroduction: Types and component parts of pavements, Factors affecting design and performance of pavements.

Highlvay and airport pavement

Stresses and Deflections in Flexible Pavements: Stresses and def'lections in homogeneous masses. Burmister's two

Iayer theory, three layer and multi-layer theories: rvheel load stresses, various factors in traffic wheel loads, ESWL

of multiple rvheels. Repeated loads and EWL factors; sustairted loads. Pavement behaviour under transient traffic

Ioads

UNIT-II

Flexible Pavement Design Methods For Highways and Airports: Enrpirical, semi-empirical and theoretical

approaches. developtnent, principle, design steps, advantages; design of flexible pavements as per IRC

UNIT-III

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

cor Identiff the stresses, deflections and designs of flexible and rigid pavements L2(Understanding)

coz Calculate stresses and ESWL in flexible and rigid pavements L3(Applying)

co3 Analyze the warping, friction, wheel load sffess and calculate the combined

stres;

L4 (Analyzing)

co4 Evaluate method for designing of various rypes of pavements L5 (Evaluating

co5 Design the tlexible and rigid pavements using various methods L6 (Creating)

89



Stresses in Rigid pavements: Ty.pes of stresses and
rigid pavement analysis. EWL: rvheel load stresses.

caLlses, factors infl uencing

ri'arping stresses. frictional

the stresses; general considerations in

stresses, combined stresses

UNIT-IV

Rigid Pavement Design: Tlpes ofjoints in centent c(!ncrL're pa'ernenrs aud their functions. joint spacings: design ofcc pavernent for roads and run*'a)'s as per IRC. design oljoint cletails for longitudinal joi.ts, conrraction joints andexpansion joints' IRC method of design b!' stress ratio nrethod. Desig' of continuousrv reinforced concretepavements; Maintenance' repair and rehabilitation of pavenrents incruding design of bituminous and concreteol'erlays as per IRC.

REFERENCE BOOKS

l. Principles and practice of Highrvay
2. Highway engineering, Khanna S.K.

Course Articulation Matrix:

Engineering, L.R.Kadiyari, Khanna pubrications

& Justo C.E.G. Nem Chand

POt PO2 PO3 P04 PO5 PO6 PC-7 P()8 PO9 POt0 POI I PO12 PSO I PS02 PS03col I I 2 I I
I 2 I I 2co2 I I 2
I 2 2 Jc03 2 J a

J 2 I
I 2 a

J J IJc04 2 J J 3 1

I 2 a
Jco5 2 2 J J I

I 2 J J J
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a

Geometric Design of Highways

Sem VII
General Course Information

Course Code: PEC-CVE45 l-T

Course Credits: 3

Mo.Je: Lecture (L)

Ti'pe: PE-ll

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course outcomes

Course Contents

UNIT-I

Introduction: Classif-ication of rural highrvays and urban roads, objectives and requirements of highrvay geonretric
design:

Design Controls: Topography, vehicte characteristics and design vehicle, driver characteristics, speed, traffic florv
and capaciry', levels of service, pedestrian and other facilities, environmental factors; Design Elements: Sight
distances

UNIT-II

Horizontal alignrnent - design considerations, stability at curves, super elevation, rvidening, transition curves;
curvature at intersections

91

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks" class perfoffnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 rnarks.

For the end semester examination, nine questions are to be set by the

examiner. Question number one rvill be conrpulsory and based on the entire

syllabus. It will contain seven short answer type questions. Rest of the eight

questions is to be given by setting two questions from each of the four units of
the syllabus. A candidate is required to aftempt any other four questions

selecting one from each of the four units. All questions carry equal marks.

S.

No.

Course outcomes

At the end of the course students will be able to:

RBT* Level

col Describevariousaspectsofthegeometricdesignsoi@
and highrvays

L2(Understanding)

c02 Draw Horizontal and vertical Alignment of different kinds of roadr

Evaluate desi_qn consideration of highways

t-3(Applying)
co3 L4 (Analyzing)

c04 L5 (Evaluating)

co5 Design highways and expressways using rRa@ L6 (Creating)



vertical alignment - grades' ramps, design of summit and valiey'cur\.es, conrbination of vertical and horizontal
alignment including design of hair pin bends

UNIT-III

Design of expressways' IRC standards and guidelines for design problems: cross section Elements: Right of wayand width considerations' roadway' shoulders, kerbs traffic barriers. nredians. fronrage roads; Facirities forpedestrians' bicycles' buses and mrcks- Pa'emert surface characteristics - t),pes. cross srope. skici resistance,
unevenness;

UNIT.IV

Design considerations: Design considerations for rural and urban afierials, freerval,s, and other rural and urbanroads; Design of Intersections: characteristics and design considerations of at-gracre inte.rsections; Rotaryintersections; Grade separations and interchanges - Design of parking rots

Books

l ' Principles and Practice of I{ighway Engineering. L.R.Kadiyali and N.B.Lal, Khanna publications2' Traffic Engineering and Transportation planning, L.R.Kadiyali, Khanna publications
3' Highway Engineering, c-E.G'Justo and S.K.Khanna. Nem chand and Brothers.4' IRC codes for Signs, Markings and Mixed Trafilc control in urban Areas.

Course Articulation Matrix:

POI P02 PO3 PO4 PO5 PO6 PO7 P()8 PO9 PO l0 POI I POl2 PSO I PS02 PSO3col I 2 2 I I
I I I ) 2cC2 2 2 2 2 I
I 2 2 2 2c03 I 2 2 2 I
I 2 3 1 3col I 2 3 J I

2 a
J 3 Jco5 2 2 3 3

2 J 1
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Traffic Engineering and Managemerrt

Sern VII
Cenera! Course In firr.mation

Course outcomes

UNIT I

Traffic Planning And characteristics :Road Characteristics - Road user characteristics - PIEV theory - vehicle -
Performance characteristics - Fundamentals of rraffic Flow - urban Traffic problems in India - Integrated planning
of town ,country ,regional and all urban infrastructure - Towards Sustainable approach. - land use & transport and
modal integration.

UNIT II

Traffic Surveys : Traffic Surveys - speed, journey time and delay surveys - vehicles Volume Survey including
nonmotorized transports - Methods and interpretation - origin Destination Survey - Methods and presentation -
Parking Survey - Accident analyses -Methods, interpretation and presentation - statistical applications in traffic
studies and traffic forecasting - Level of service - Concept, applications and significance.
UNIT III

Course Code: PEC-CVE 452-T

Course Credits: 3

Mode: Lecture (L)

Type: PE-ll

Contact llours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessrnent Methods (Internal: 30; nxtern"al;ry
each of 2Omarks. class perforrnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 rnarks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the

examiner. Question number one will be compulsory and based on the entire

syllabus. It will contain seven short answer type questions. Rest of the eight

questions is to be given by setting two questions from each of the four units of
the syllabus. A candidate is required to attempt any other four questions

selecting one from each of the four units. All questions carry equal marks.

Course outcomes

At the end of the coursb students will be able to:

RBT* Level

Explain general principles of traffic.ng L2 (Understanding)

Apply traffic safery and traffrc pollurion *@ L3 (Applying)
Analyze traffic problems and plan ro. triffi L4 (Analyzing)

Evaluate fraffic and parking problems thto@ L5 (Evaluating)

Design Channels, Intersections, rigrri L< (Creating)

Course Content
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Traffic Design And visuat Aids : Intersection Design - channelization, Rotary intersection design - Signal design
- coordination of signals 

- Grade separation - Tralfic signs including vlvls and road nrarkings - Significant roles
of traffic control personnel - Networking pedestrian iacilities & cycle tracks.
UNIT IV
Traffic safety And Environment: Road accidents - causes, effect, prevention, and cost - Street lighting - Traffic
and environment hazards - Air and Noise Pollution. causes, abatement measures - promotion and integration
of public transportation - promotion of non-motorized transport.
Traffic Management : Area Traffic Manasement Svstem - Traffic Systern N,lanagement (TSM) with IRC
standards - Traffic Regulatory Measures-Travel Demand Management (TDM) - Direct and indirect methods -congestion and parking pricing - All segregation methods- coordination among different agencies - Intelligent
Transport System for traffic management, enforcement and education

REFERENCE BOOKS:

l ' Garber and Hoel, "Principles of Traffic and Highway Engineering,,, cENGAGE Learning, New f)elhi,
2010

2' SP:43-1994' IRC Specification, "Guidelines on Low-cost Traffic Management Techniques,, for Urban
Areas, 1994

3' Kadiyali'L'R' "TrafficEngineering andTransportPlanning", Khannapublishers, Delh i,2013
4' Indian Roads congress (IRC) Specifications: Guidelines and Special publications on Tra.ffic

and Management

Course Articulation Matrix:

Planning

POI PC2 PO3 P04 PO5 PO6 Po-7 PO8 PO9 PO l0 POl l PO 12 PSO I PS02 PS03
col I 2 2 I 2 I I 2
co2 I I 2 I

I 2 I 2 a
J

co3 2 J J 2 2 2 I

t

2 J J J
co4 2 J a

J J 2 2
2 aJ J J

co5 2 2 J 3 2 2 2 aJ aJ 1
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Course Code:PEC-CVE453-T

Course Credits: 3

Mode: Lecture (l-)

Type: PE-lil
Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Constru ction l\{anagement

Sern VII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks" class perfornance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examinatiol of 70 marks.

For the end semesier examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
rvill contain seven short answer type questions. Rest of the eight questions is to

be given by sening two questions from each of the four units of the s1'llabus. A

candidate is required to attempt any other four'questions selecting one from

each of the four units. All questions carry equal marks.

General Cou rse trnfornration

Course outcomes

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

col Understand and Apply various material & equipment management techniques

in a project

L2(Understanding)

co2 Illustrate the project planning, scheduling, time-cost optimization, resource

allocation and project controlling

L3(Applying)

co3 Analyze the rate analysis for the various construction activities l,,t(Analyzing)

c04 Estimate the cost for the building and the road projects L5 (Evaluating

cos Prepare the contract documents for a given project &Assemble bill of

quantities

L6(Creating)

Course Content

UNIT I

Quantity Surveying and Cost Estimation: Detinitions, objectives, role and functions of quantity surveyor, Pre-

tender survey, Quantity measurements, Bill of quantities, analysis of rates for different items of work.

Specifications. General and detailed specifications for different items of lvork. Estimates and budgets types and their

preparation. Estimate of Buildings, Roads, Building Bye Laws, Taking-off quantities, Methods of measurement, e-

tendering, Bill of quantities.

UNIT II

Contracts: Definition, need, importance, types of contracts and their characteristics, procedure for tendering and

contracts, evaluation and examination of tenders, award of work, Joint Ventures, Concession Agreements.

Valuation, its tvpes.Determination of value of a property, Calculation of standard rent. Definitions, functions,

characteristics of project, planning and principles of Planning and Management.

UNIT III
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Network rechniques: Bar milestone charts planning and
Probability concepts Ailocation of resources and resource
Breakdown Schedule (WBS).

scheduling of PERT i CpM, Time cost optim ization,
levelling" Updating, controlling and monitoring, Work

UNIT IV

Material& Equipment Management: Importance. scope, objectives and functions, identification of source andvendor analysis' purchase' procurement procedure, inventory contror, Eoe anarysis. Importance, need, functionsand principles of equipment management, fypes of equipment and their uses, selection pranning and matching ofconstruction plant and equipment.

Account Procedure of PWD works: classification of works, Muster Roil. and Deposit works. cash Book,Imprest, temporary Advance, stores, Indent, Tools and prants

REFERENCE BOOKS:

l' seetharaman S'' construction Engineering and Management, umesh publication Delhi(2001).
2' Punima B' c' and Khandelwal; Project Planning and contror with PERT and cpM,Laxmi pubrication NewDelhi(2002).

3' K'K' chitkara' construction project management: planning, scheduring and controping, Tata McGrarv-H,r(lee8).

4' B' Sengupta and H Guha, "conskuction management and pranning,,, Tata McGraw Hir(1995).
5' L's' Srinath' PERT and cPM principles and Application, Third edition, Affiliated east-west press pvt Ltd(2001)6' J' Singh' Heavy construction-Planning, equipment and method, oxford & IBH publishing co. pvt(lgg3)
7 ' Datta B' N' Estimating and costing in civil Engineering, u.B.S. publisher(2g10)
8' Kohli D'D'; A Text book on Estimating ancl costing and Accounts, s. chand & company New Delhi(r gg4).9' R'L' Peurifoy' w'B' Ledbetter and c'J' Schexnayder, "construction pranning and methods,,, Fifth editions,McGraw Hill {nternarional edition(l 996).

Course Articulation Matrix:
Cours
e

Outco
mes

POI P02 PO3 P04 PO
5

.

t--

PO6

I

PO7 PO8 PO9 PO l0 POl l POt2 PSOI PS02 PS03

col I 2
Icc2 J 2

I I

i
I

co3 2 JI J I I 2 JI
Ic04 I 2 2

i
I J I

co5 I J 2 I I J
2 I J J

96



Advanced Construction Materials

Sem VII
General Cou rse In fonrnation

Course Code: PEC-CVE 454-T

Course Credits: 3

Ir,lode: Lecture (L)

Type: PE-ill

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course outcomes

Course Contents

UNIT I

Advanced Construction Materials: Plastics, Timber products and Preservation, materials for thermal insulation,
materials for sound insulation. Smart Materials and their applications.

UNIT II

Special Concretes: Light weight Concrete, Vaccuum Concrete, waste Material Based concrete, Fiber reinforced
concrete, Polymer Concrete Composites, Ferrocement, Concreting at High and Lorv Temperatures, Self-
Compacting Concrete (SCC)' Ready Mixed Concrete (RMC) and its characteristics and advantages, Shotcrete and
concreting in tunnels.

UNIT III
Techniques for Tunneling and Forrnwork: Earthwork including cut and cover method, TBM, EBM and trenchless
technology, slip Form Shuttering, Latest type of Formwork, e.g. DOKA.

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks, class performance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
u'ill contain seven short answer Lvpe questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A
candidate is required to attempt any' other four questions selecting one from

each of the four units. All questions carry equal marks.

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

UUI Hxplatn about advance construction material. special concretes and special

constructions

Use advance construction material for special constructions

L2 (Undersianding)

c02 L3( Applying)
c03 Examine different construction material fo. sffi L4( Analyzing)

c04 Select appropriate construction materiul

structures

Designing flre resistant and lorv cost houses.

L5 (Evaluating)

L6 (C.e"ttrg)co5
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High Rise structures: construction techniques for high rise buildings, chimneys, dams. Special problems ofhigh-
rise construction & optimization ofspace

UNIT IY
Fire Resistance in Structures: Fire hazards in buildings and preventiye measures-
Low Cost Housing: Types, Design and advantages.

specisl constructions: Pre-cast and Pre-Fabricated construction and Modular construction, production and
utilization in various 6/pes of structures, Environmentar and Economic Benefits.

REFERENCE BOOKS

I. Low Cost Houses, publications by HUDCO, India Habitat Cenrre, Lodhi Road, New Delhi( I9g2)

2. F. Glower, Shuctural pre-cast Concrete, Oxford publishers.( 1974)

3. Neil Jackson and R. K. Dhir, Civil Engineering materials, Macmillan Fourth edition.(1996)

4 M'L' Gambhir , Neha Jamwal, Building Materials, products, properties and systems, Mc Graw Hilr(201 l )
5. M.L. Gambhir, Concrete Technolory, Mc Graw Hill(2013)

6.. Subir Sarkar, Subhajit Sarawati, Conshuction Technology, Oxford University press (200g).

Cours€ Articulation Malrix:

POI P02 PO3 P04 POs PO6 PO7

t

PO8 PO9 POt0 POI I PO l2 PSO I PS02 PS03
col 2 I I I I

I I 2
c02 2 I I I I

I 2 2
c03 2 I 2 2 I I I 2 2 J J
c04 2 2 aJ 2 I

I 2 2 J J
cos 2 2 J 2 2 I 2 a

J J J
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General Course Information

Course Code: PEC-CVE455-T

Course Credits: 3

Ivlode: Lecture (L)

T;"pe: PE-lll

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Advanced Construction Techniques
Sern VII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 2Omarks. class perfornance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of ?0 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It

rvili contain seven short answertype questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A

candidate is required to aftempt any other four questions selecting one from

each of the four units. All questions carry equal marks.

Course Content

UNIT.I

Sub Structure Construction: Box jacking, Pipe jacking ,Under water construction of diaphragm walls and

basement ,Tunneling techniques ,Piling techniques ,Driving well and caisson ,sinking cofferdam ,cable anchoring

and grouting,Driving diaphragm walls, Sheet piles ,Laying operations for built up offshore system ,Shoring for deep

cutting ,Large reservoir construction ,well points ,Dervatering for underground open excavation.

UNIT II
Super Structure Construction For Buildings :Vacuum dewatering of concrete flooring, Concrete paving

technology ,Techniques of construction for continuous concreting operation in tall buildings of various shapes and

varying sections ,Erection techniques of tall structures, Large span structures ,launching techniques for heavy decks,

in-situ pre-stressing in high rise structures, Post tensioning of slab,aerial transporting -Handling and erecting

lightweight components on tall structures

UNIT III

99

Course outcomes

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

col Describe advance consffuction techniques for different types of structures. L2(Understanding)

co2 Use advance consffuction techniques for sub structure, super structure and

special structures

L3(Applying)

co3 Examine different construction techniques for various type of constructions L4 (Analyzing)

c04 Select appropriate civil engineering techniques for rehabilitation,

strengthening and demolition of structures

L5 (Evaluating

cos Constructing earth quake resistant structures L6 (Creating)



construction of Special structures: Erection of lattice towers, Rigging of transmission line structures

'construction sequence in cooling towers, Silos, chimney, sky scrapers ,Bow string bridges. cable stayed bridges

'Launching and pushing of box decks ,Consffuction ofjetties and break water structures -Construction sequence and
methods in domes -Support structure for heavy equipment and machinery in heavy industries -Erection of
articulated structures and space decks.

UNIT IV
Rehabilitation And strengthening Techniques :Seismic retrofining, Strengthening of beams, Strengthening of
columns, Strengthening of slab, Strengthening of masonry wall, protection methods of structures, lvlud jacking and
grouting for foundation, Micro piling and underpinning for srengthening floor and shallorv profile, Sub grade rvater
proofrng, Soil Stabilization techniques.

Demolition : Demolition Techniques, Demolition by Machines, Demorition by Explosives, Advanced techniques
using Robotic Machines, Demolition Sequence, Dismantling Techniques, Safety precaution in Demolition and
Dismantling.

REFERENCE BOOKS:

l ' Robertwade Brown, Practical foundation engineering hand book, McGraw Hill publications, 1995.
2' Patrick Powers' J', construction Dewatering: New Methods and Applications, John wiley & Sons,

1992.

3. Jerry Irvine, Advanced construction Techniques, cA Rocketr, r9g4
4' Peter'H'Emmons, "concrete repair and maintenance illustrated", Galgotia publications pvt. Ltd., 2001.
5' Sankar' S'K' and Saraswati, S., consffuction Technology, oxford Universiry press, New Delhi,200g.

Course Articulation Matrix:

POI PC2 PO3 PO4 POs PO6 PO7 PO8 PO9 POIO POl t POt2 PSO I PS02 PS03
col 2 2 I I I I I I 2
c02 2 2 I I I I I 2 2
c03 2 2 2 2 I

I 2 2 J aJ
co4 2 2 J J I I

1 2 2 J J
co5 2 2 3 J I 2 I 2 J aJ J
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General Course Infornration
Course Code: PEC-CVE 456-T
Course Credits: 3

lvlode: Lecture (L)

T-"-pe: PE-lV

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Design of Concrete Structures-II
Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20ntarks. class performance measured through percentage of lecture

attended (4 marks). assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end seinester examirtation, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It

will contain seven short answer type questions. Rest of the eight questions is to

be given by sening trvo questions from each of the fbur units of the syllabus. A

candidate is required to attempt any other four questions selecting one from

each of the fbur units. All questions carry/ equal marks.

"Revised Blooms Taxonontv

UNIT I

Continuous Beams: Basic assumptions, Moment of inertia, settlements, Modification of moments, maximum
ntoments and shear, redistribution of moments for single and multi-span beams, design examples.

Stair- Cases: Typ. of stair-cases, Effective span of stairs. Distribution of loads on different types of stair cases,

Design examples.

UNIT II

Water Tanks: Estimation of Wind and earthquake forces, design requirements, rectangular and cylindrical
underground,lntze tanks, design considerations, design examples.

UNIT III

Design of curved beams in plan: Analysis and Design of curved beams fixed at both ends, ring beams

Design of Domes: Meridional and hoop stress in spherical and conical domes.

101

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

col Explain design of special concrete structures like continuous/ .u.*a Uea*s.

stair-cases, water tanks, domes, retaining walls and bridges.

L2(Understanding)

c02 Employ the concepts of structural engineering for the construction of special

structures.

L3(Applying)

c03 Examine the structural aspects of special structures, L4 (Analyzing)

c04 Evaluate the structural condition of special structures L5 (Evaluating)

cos Design special concrete structures like continuous/ curved baa*rJt.i,-cases,

water tanks. domes, retaining walls and bridges.

L6 (Creating)



UNIT IV

Retaining walls: Design of cantilever and counter fbrt type retaining wails.

Introduction to Bridge Engineering: Definition. conrponents of a bridge, classifications, importance of bridges.
Need for investigations, serection of bridge site, LR.c. Ioadings.

Text Books

l. Reinforced concrete Structures, p. c. varghese, Tata McGraw Hill
2' Advanced Reinforced concrete Structures, P. C. varghese, Tata McGrarv Hill
3' Reinforced concrete Design, M.L. Gambhir, Macmillan India Ltd., Nerv Delhi
4' Limit State Design of Reinforced concrete, A.K. Jain, Nem chand and Bros., Roorkee
5' Behaviour' Analysis and Design of R.c.c. Structural Elements, I.c. syar and ummat, A.H. wheerers. Nerv

Delhi

Elements of Bridge Engineering, D- Johnson victor, oxford and IBH publishers, New Delhi.
Plain and Reinforced concrete, vol. 2, o P Jain and J. Krishna, Nem chand and Bros., Roorkee
Reinforced Concrete Design, S U Pillai and D Menon, Tata McGraw Hill

6.

7.

8.

Course Articulation Matrix:

POI PC2 PO3 P04 POs PO6 PO7 PO8 PO9 PO l0 POI I PO I2 PSO I PS02 PS03
col 2 2 2 2 I

I l I ) )
c02 2 2 2 2 I

I I I 2 2
co3 2 2 2 2 I

I I I ) 2
c04 2 2 a

J J I
2 -) J

co5 2 2 aJ J
I 2 1

1,02



Design of Steel Strucrures-Il
Sem VIII

Cenerai Cou rse Information

UNIT I

Elementary Plastic Analysis and Design: Introduction, Scope of plastic analysis, shape factor, mechanisms, plastic
collapse, plastic analysis of beams and portal frames, design of beams.

UNIT II
Design of Steel Stacks: Introduction, various .loads to be considered for the design of steel stacks, design of steel
stacks including foundation.

cold formed Sections: Introduction and brief description of various types of cold formed sections.
UNIT III
Design of round tubular structures

fubular tension members, tubular

stresses.

Tubular Light Poles: calculation for wind loads, design and analysis of tubular street light poles.
Towers: Basic introduction to rransmission and teiecommunication towers.

- Introduction, sectional properties, permissible stresses, grades of steel tubes,
compression members, tubular flexural members, combined bending and axial

Course Code: PEC-CVE 457 -T
Course Credits: 3

Mcde: Lecture (L)

T1,pe: PE-IV

Contact Fiours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessment Methorts (Intei
each of 20marks- class perfbrnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
will contain seven short answer type questions. Rest of the eight questions is to
be given b,"'- setting rwo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. A!! questions carrv equal marks.

Course outcomes

At the end of the course students will be able to:

RBT* Level

Understand the concept *d du L2(Understanding)

Analvze wind forces as per lS.o L3(Applying)

Analyze and design the varioui t"
based on latest Indian standards

L4 (Analyzing)

Develop Conceptual knowl"dg- L5 (Evaluating)

Design the plastic and steel ,fr*fu.", L6 (Creating)
*Revised Bloom's Taxonomy
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UNIT IV

Roof trusses: Introduction, types, components, design considerations, design of roof trusses.
water Tank: Analysis and design of rectangurar water tank

Text Books

I Design of Steel Stmctures, A.s.Arya and J.L. Ajmani, Nem chand Brothers. Roorkee
2 Design of Steel Structures, Ram Chandra, vol. I & II, Standard Book House
3 Design of Steel Structures, P. Dayaratnam, wheeler publishing, New Delhi.

Reference Books

I BIS Codes IS 800:2007, IS g0l:1975, IS g75

2 Design of Steel Structures, B.c. punmia, Laxmi publication, Delhi

Course Articulation Matrix:

POI PC2 PO3 P04 PO5 PO6 Pro7 PO8 PO9 POl0 POt I POt2 PSOI PS02 PS03
col 2 2 2 I I

I I I I I
cC2 2 2 2 I I

I I I 2 2
co3 2 2 2 I I

I I I 2 2
c04 2 2 aJ 2 I

2 I 2 J J
co5 2 2 J 2 I

2 I 2 3 J

104



Ceneral Course Information:

Course Code: PEC-CVE458-1'

Course Credits: 3

lvlode: Lecture (L)

Type: PE-lV
Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Adyanced Structural Analysis

Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 2Omarks- class perforrnance measured throu_eh percentage of lecture

attended (4 rnarks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end senrester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It
will contain seven short iinslver type questions. Rest of the eight questions is to
be given by setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

UNIT I

Analysis of typical structures: Two hinged and three hinged arches- influence lines for thrust- radial shear and

bending moment- Analysis of cables.

Introduction to system approach: Force and Displacement methods

UNIT II

Matrix Force Method: lntroduction to flexibiliry approach- Choice of redundant- static equilibrium matrix-

deformation compatibility matrix- member flexibility matrix- static equilibrium and deformation compatibility

checks. Application for ffusses- continuous beams and rigid frames

UNIT III

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

col Understand various methods of structural analvsis L2 (Understanding)

c02 Apply various system matrices for development of different type of structures L3 (Applying)

co3 Analyze trvo hinged and three hinged arches and cables L4 (Analyzing)

co.1 Evaluate deflections in complex structures using stiffness and matrix methods L5 (Evaluating)

cos Develop system flexibility matrices for different types of structures using
System Approach and subsequently analyze the structures.

L6 (Creating)
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Matrix Displacement or stiffness Method: Introduction to displacement approach-
indeterminacy- development of stiffness matrices for continuous beams and rigid jointed
matrix displacement approach and application to continuous beams and rigid frames

calculation of kinematic

Irames- Development of

UNIT IV

Transformation Matrices: Element Approach: Introduction to Element Approach- Development of force
transformation matrices and system flexibilitv matrix using element approach- Development of translon,ation
matrices and system stiffuess matrix using element approach- Analysis of structures using element approach..

REFERENCE BOOKS:

I ' Gere J' M' and weaver w'; Matrix Analysis of Frarned Structures- cBS publishers & Distributors
2' Pandit G' s' and Gupta S' P'; Structural Analysis - A Matrix Approach; Tata McGraw Hill Education pvt. Ltd3' Martin H' C'; Matrix Structural Analysis- McGraw Hill Book company- New york
4' Prakash Rao D' S'; Structural Analysis - A Unified Approach- Tata McGraw Hill publishing
5' Reddy c. S.; Basic Structurar Anarysis- Tata McGrarv Hilr pubrishers

6. Structural Analysis, Bhavikatti s.s.,vikas pub.House, N.Delhi

Course Articulation Matrix:

POt PC2 PO3 PO4 POs PO6 Po-7 PO8 PO9 POl0

:_-
POt I PO l2 PSO I PS02 PS03

cot I 2 2 2 2
2 I I 2

c02 2 2 2 2 2
2 2 2 2

co3 2 2, J J 2
2 2 J a

J 3
co4 2 2 J J 2

I ) J ) ,}
J

cos 2 2 3 3 J
I ) aJ aJ J

106



General Course Information:
Course Code: PEC-CVE 459-T

Course Credits: 3

Mode: Lecture (L)
Type: PE-IV

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Bridge Engineering

Sem VllI

Course Assessnrent Methods (Internal: 30; External: 70) Two minor test
each of 20marks- class perforrnance measured through percentage of lecture
attended (4 nrarks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 ntarks.

For the end seniester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It
rvill contain seven short answer fy'pe questions. Rest of the eight questions is to
be -eiven by sening tri'o questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

UNIT-I

Introduction: Definition- components of bridge- classification of bridges- selection of site- economical span-

aesthetics consideration- necessary investigations and essential design data.

Standard Specifications for Roads and Railways Bridges: General- Indian Road Congress Bridge Code- rvidth of
carriage way- clearance- Various loads to be considered for the design of roads and railway bridges- detailed
explanation of IRC standard live loads.

UNIT-II

Design Consideration for R. C. C. Bridges:various types of R.C.C. bridges (brief description of each rype)-
design of R.C.C. culvert and T-beam bridges.

UNIT-III

Design Consideration for Steel Bridges: Various Upes of steel bridges (brief description of each)- design of tmss
and plate girder bridges.

S. No. Course outcomes

At the end of the course students lvill be able to:

RBT* Level

col Describe and discuss the design and specifications of various fypes of bridgii L2 (Understanding)

cC2 Specifu various sub-surface investigations required for bridge construition
and use them to calculate the hydraulic desis.n requirements of different
bridges.

L3 (Applying)

co3 Analyze and perform design of RC slab culverts - RC r-eearn nriag.s ano
steel bridges

L4 (Analyzing)

c04 Evaluate various elernents of sub-structures of a bridge L5 (Evaluating)
CC5 Design various fypes of bearings and joints in bridge structures. L6 (Creating)
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UNIT-IV

Hydraulic & Structural Design: Piers- abutments- wing-wall and approaches.

Brief Description: Bearings- joints- articulation and other details.

Construction- inspection and maintenance of bridges including case studies

Introduction to suspension bridges- cantilever bridges- cable-stayed bridges

REFERENCE BOOKS:

l. Essentials of Bridge Engineering- D.J.Victor- Oxford & IBH pub.N.Delhi.

2- Design of Bridges- N.Krishna Raju- oxford & IBH- N.Delhi.

3. Bridge Deck Analysis- R.p.pama&A.R.cusens- John wiley & Sons.

4' Design of Bridge Structures- T.R.Jagadish&M.A.Jairam- prentice Hall of India- N.Delhi.

Course Articulation Matrix:

POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POt 0 POI I PO l2 PSO I PSO2 PS03

col I 2 2 2 2 2 I 2 2

c02 I 2 2 2 2 I 2 2 2 2

c03 2 2 2 2 2 2 1
aJ

c04 2 2 J 2 I 2 J J J

cos 2 2 J J 2 2 J 3 J
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Irrigation & Design of Hydraulic Structures
Sem VIII

i -- General Course Information:
Course Code: PEC-CVE460-T
Course Credits: 3

lvlode: Lecture (L)
Type: PE-V

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks- class perfonnance measureii through percentage of lecture

attended (4 marks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 nrarks.

For the end semester examination- nine questions are to be set by the examiner.

Question number one will be conrpulsory and based on the entire syllabus. It
will contain seven short answertlpe questions. Rest of the eight questions is to
be given by setting two questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry'equal marks.

Course outcomes

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

col Explain concepts and designs of hydraulic structures and water distribution
systems for irrigation.

L2 (Understanding)

cC2 Compute the irrigation water requirement of crops. L3 (Applying)

co3 Analyzing alignments for construction of water distribution system and
construction of hydraulic structures for them.

L4(Analyzing)

c04 Eval,uate the water losses in canal & systems L5(Evaluating)
cos Help in designing of hydraulic structures for irrigation rvater distribution

systems.
L6(Creating)

*Revised Bloom's Taxonomy

Course Contents

UNIT I
Water requirement of crops: Irrigation systems: Need-minor and major- command area development - Crops and

crop seasons in India- cropping pattern- duty and delta- Quality of irrigationwater- Soil-water relationships: soil

characteristics significant from irrigation'considerations- root zone soil rvater- infiltration- consumptive use-

irrigation requirement- frequency of irrigation- Methods of applying water to the fields: surface- sub-surface-

sprinkler and trickle / drip irrigation

Reservoirs: Types- capaciry of reservoir- fixing of control levels - yield of reservoir- reservoir regulation- erosion

and sedimentation- economic height of dam- selection of suitable site.

UNIT II
Dams and spillways: Embankment dams: Classification- selection of site for dam- design considerations-

estimation and control of seepage- slope protection Gravity dams: forces on gravity dams- causes of failure-
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elementary and practical profile- structuraljoints- keys and water seals- gaileries- outrets- Arch and buttress dams:types Spillways: components of spillways- vpes- terminal structures- fypes of gates for spipway crests weir andbarrage- types of weirs- Theories of seepage for design of rveirs
UNIT III
Distribution system: canal systems- alignment of canals- canar rosses- estimation of design discharge Design ofchannels: Kennedy's and Lacey's theory of regime channers canal
outlets: non-modular- semi-modular and modular outlets water logging: causes- effects and remediar measures-Lining of canals: economics of lining- types of lining- Drainage of irrigated rands: necessify- methodsUNIT IV

Hydraulic structures for distribution system:Surface and sub-surface flow considerations for design of canarstructtrres:hydraulic iump- seepage forces- uplift forces Canar faus- cross regulator- distributary head regurator-canal escapes: fypes- components and design considerations
cross drainage works: need- fypes- design considerations different units of headworks- sediment control in canals-river training for canal headworks_

REFERENCE BOOK:

l. G L Asawa- Irrigation Engineering- Wiley eastern
2' s K Garg- Irrigation Engineering & Hydraulic Structures- Khanna publishers
3' P N Modi- Inigation Engineering & Hydrauric structures
4' Bharat Singh- Fundamentals of Irrigation Engineering- Nem chand- Roorkee(l9gg)
5' s'R' Sahasrabudhe- Irrigation Engineering and Hydraulic structures- s K Kataria& Sons- New Delh i(20r4)6' P Novak- A I BMoffat- c Nalluri& R Narayanan- Hydrauric Structures- Tayror &Francis( 2or4)

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6

-_*

PO7 PO8 PO9 POl0 POI I PO 12 PSOI PS02 PS03cot 2 2 2 2
I 2 2 2 2cC2 2 2 2 2

2 2 J 3c03 2 2 2 2 I
I 2 2 aJ J

;
J

c04 2 5 J 3 2

,
I 2 2 Jcos 2 J aJ 3
2 2 2 aJ 3
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General Course Information :
Course Code: PEC-CVE 46i -T
Course Credits: 3

Mode: Lecture (L)
Type: PE-V

Contact Hours:3 hours (L)
Examination Duration: 03 hours.

Operr Channel Florv
Sem tr'lll

Course Assessment IVlethods (Internal: 30; f,xternal: 70i Two minoi test
each of 2Omarks- class perforrnance measured through percentage of lecture
aftended (4 mar-ks)- assignments anci quiz etc. (6 marks) and end semester
examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire syllabus. It
will contain seven short answer type questions. Rest of the eight questions is to
be given by setting tu'o questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the lour units. All questions cany equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

Unit I

Flow in open Channels: Difference between pipe flow and channel florv- Types of channels- Classification of
flows- Sub Critical and Supercritical Flows- Velocity distribution in channel.

Flow Measurement: Flow over notches and weirs- Pitot tube floats and current meters for velocity measurement-
FIow over Spillways- Sluice gates- Freeoverfall flow.

Unit II

unsteady flow and Hydraulic jump: Froude number and types of hydraulic jump- Applications Jumps in channels.
unsteady flow equation- Pre jump and post jump depths- length of Hydraulic Jump and energy dissipation- Surges.

concepts of Specific energy and specific Force: Specific energy and specific curye- Momentum Equation in open
channels- Specific force & specific force curve Critical depth and its computation.

Unit III

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

@col

cC2
L2 (Jnderstanding)

co3 Select and utilize hydraulic machine con.a

Examine the hydraulic jump paffern and its applications.

L3 (Applyrng)

co4 L4 (Analyzing)

L5 (E*lr.tl"$cos
*D ^,,:
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Gradually Varied Flow: Channel hansitions- Non-uniform flow in open channels- Dynamic equation for GVF- 
.,

Water surface profiles in channels of different slopes GVF flow computations. Design of Channels- Most eflicient

channel sections.

Unit IV

Pumps and Twbines: Reciprocating pumps- their typres- work done by single and double acting pumps. Cennifugal

pumps- components and parts and working- types- heads of a pump-statics and manometric heads- Force executed

by fluid jet on stationary and moving flat vanes.- Turbines-classifications of turbines based on head and specific

speed- component and working ofPelton wheel and Francis turbines- Cavitation.

REFERENCE BOOKS:

I. K. Subramanya- "Flow in Open Channels,'- Tata Mccraw Hill- New Delhi.

2. K.G. Ranga Raju- "Flow Through Open Channels"- Tata McGraw Hill- New Delhi.

3. F. M. Hendersen- "Open Channel Flof'- McMillan- New york.

4. R. H. French- "Open-Channel Hydraulics',- McGraw Hill publishing Company- New york.

Course Articulation Matrix:

POt PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POt l PO l2 PSOl PS02 PSO3

col 2 2 I I 1 2 I I 2

c02 2 2 2 2 I I 2 I 2 2

co3 2 2 2 2 2 I 2 2 J J

c04 2 2 2 2 I I I 2 2 2

cos 2 3 J J 2 I 2 2 J 3
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General Course Information:

Course outcomes

Course Code: PEC-CVE 46 | -T
Course Credits: 3

lvicde: Lecture (L)
Type: PE-V

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Croundw'ater En gilteering
Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks- class perfbrmance measured through percentage of lecfure

attended (,1 marks)- assignments and quiz etc. (6 marks) and end semester

examination of J0 marks.

For the end semester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsorl' anci based on the entire syllabus. It
wil! contain seven short ansrver fype questions. Rest of the eight questions is to
be given by"setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

*Revised Bloom's Taxonomy

Course Contents

UNIT I

Principles of Ground water flow: Definition and occurrence of ground rvater florv- Role of ground water in a
hydrologic cycle- Mechanical energy and flui.l potential- Hydraulic head- Darcy's law- Fleterogeneity and

anisotropy- Range and validity of Darcy's law- Tvpes of aquifer and its properties- Compressibilit,v- Specific

storage- Storativity- Ground water flow equation- Solution of flow equation- Analy.tical solutions- Steady flow in a
confined and unconfined aquifer- Graphical solutions- Flow lines and Equipotential lines- Flow net- Refraction of
flow lines.

UNIT II
Well Hydraulics: Inffoduction- Drarvdorvn due to abstraction from well- Steady and unsteady absfraction from
well- Well interference- Pumping test analysis- Infiltration wells and gallery.

Well Construction: Method of construction of shallow and deep well- well log- well completion- horizontal well
UNIT III
Groundwater Conservation: Regional groundwater budget- Resource assessment- Estimation of recharge-

aftificial recharge.

S. No. Course outcomes

At the end of the course students will be able to:

RBT* Level

col Define the discharge in well for different aquifers. L1(Remembering)
co2 Learn the principles and dynamics of groundwater flolv. L2 (Understanding)
c03 Use various methods for ground water exploration L3 (Applying)

c04 Examine the reasons of groundwater depletion and fluctuations L4 (Analyzing)

cos Appraise the principles of rvell hydraulics and methods of well construction. L.5 (Evaluating)
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5
Groundwater quality: Indian and international standards- Pollution of groundwater sources- Advection anci

dispersion- sorption and diffusive mass transfer- remedial and preventive measures.

UNIT IV

Exploration: Geophysical- Electric resistivity method- Seismic refraction method- Saline water infrusion in
aquifers- Groundwater levels fluctuation.

REFERENCB BOOKS:

I. Raghunath H M- Groundwater- Nerv Age [nternational(2007).

2. David Keith Todd- Groundwater Hydrorogy- wiley India Edition(2007).

3' Franklin W. SchwartzandHubao Zhang- Fundamentals of Groundrvater- John Wiley(2003).
4. Bear- J. Hydraulics of Groundwater- McGraw-Hill( 1979).

5' Freeze- R.A. and Chery- J.A- Grounclwater. Prentice Hall-Inc- Englewood Cliffs- Nerv Jersey(1979)

Course Articulation Matrix:

I:

i

I

A
1

tl

POI PC2 PO3 PO4 PO5 PO6 Po-7 PO8 PO9 POr 0 POI I POt2 PSOI PS02 PS()3

cor 2 2 I I I I 2 I I 2

cC2 2 2 I 2 I 2 I 2 2

c03 2 2 2 2 2 2 2 2

c04 2 2 1 I I 2 2 2 2

co5 2 2 1 2 2 2 2 2 J J
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