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B.E.(CIVIL)SEM VII(Revised Course)
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CE L 7T [P |Th Marks
i Crur
(hrs) Th 5 0 P Total
7.1 Environmental 3 1 2 13 o [don ]zs 25 - 1150
Enge. : . _ | I S—
7.2 Design of reinforced | 3 1 203 100 25 25 50
| and prestressed
. CONCiele [, 4 i
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P s Elective | la |2 ! 100 |25 25 - 150 |
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B.E CIVIL (SEM VI
Cl: 7.1 ENVIRONMENTAL ENGINEERING-T{

Scheme of Instruction + Scheme of Examination |
| By | T | B | Theory ! Tnt. Asst. | Orals | Pﬁ'l'{-LiJPm] d|
! 3 I 2 100 25 25 - _Iﬁ

| | ‘ | -]l
Module-1

Sewage, ils origind its physical, chemical and biochemical characieristics.
Concept  of  Theorilical, Biochemical and Chemical Oxyoen Demands,
Determination of B.O.D. & C.O.D. & B.O.D. removal kinetics.

P Quantity of sewage, & its variation, Sewage disposal systems, pumping of

ST,
Module-11

L. Methods of sewage disposal, Land disposal, sewage [orming, sell purification of
streams,

2. Preliminary sewage treatment:-Bar screens, Gril chambers, their design and
operation. '

2

Primary sewage trealment: - Primary sedimentation tank, thew geometry, design,
operational difficullies and remedics.

Module-111
secondary Sewage Treatment:

1. Trickling [ilters, their peometry, design, operation, operaticnal difficulies and
remedies
Activaled sludge process, Batch culture curves, Factors affecting growth il
bicmass, Types of aerators, Design, operation, operalional difficalties and
remedies for A.5.P. units.
3. Terlisry sewase beatment: -

Ohxidation ponds, their types, geometry, loading mles, design, operalion and

operationa! dilficultics, oxidation ditches, Lagoons.

‘Maodule ~1Y
|. Sludge coliection, treatment and disposal metheds. Sludge characlerislics,
Studge drving beds.
Miscellaneous methods ol sewage treatmenti- Septic tanks, nholt tanks,
Effluent disposal & reuse. Design, construction & layout of sewer nelworks.
Sewer appurtences, Environment impact assessmenl studies,

=



TUTORIALS: _
Alleasl one  Assienment from each module

PRACTICALS: _
I At least five laboratory experiments from the following

1. Determination of dissolved oxygen

2. Delermination of BOD

3. Determination of otal ,suspended and dissolved solids
4. Determination of setilable aud non settlable solids

5o Determination of sludge volume index

& Delermination of COD

7. Determination of chlorides

8. Determination of sulphates

1T Report of visit to sewage treatment plant

ORALS: will be based on the practicals and tutorials

TEXT BOOKS:
Waler and Wasle Water treatment by Mark J. Hammer
20 Sewage and Waste Disposal by S.K. Garg

REFERENCE BOOKS:
3. Water supply and Waste Water Engineering by E.N.5Steel
4. Waste Water Engineering by Metaalf and Eddy
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BE. CIVIL (SEM VI

CFE 7.2 DESIGN O RELN FORCED AND PRESTRESSLD CONCRETE

' Seheme of Instruction | Scheme of Examination |
A T -

T 7 T P | Theory | inl Asst. [ Orals |DPract| Total
T[T e Pract [ Total_|
I 2 | 0o | 25 | o5 |- |50 |
R R RIS TN S T

Waodile Mo 1

| Design of multistoried Buildings: Design of all building components Viz !
Beams, slabs, columns, foolings and staircases subjected (o seismic [orces also.

Module No. 1T
7 Yield line analysis of slubs: Introduchion, hasic concepls, location ol vield lincs for standard

cases for uniformiy distributed & point loads, Mathods of Analysis —Virlual & equilibrium

Nodule Mo, 111

3 Redistribution of moments for frames: Concepts,, plastic hinge, advantages & analysis of

oriul frames . Desioa of flal slabs.
fror )

Module Mo, TY

presiressed Concrete : Concept of prestressing , malerials used , anabysis of sections . Melhods of
prestressiug, Load balancing concept. Losses of prestress. Design af simply supported
prestiessed member.

TUTORIALS
Analysis and design o’ building components using application softwiles

PRACTICALS ,
Al least one RCC drawings for each of the above modules
e
. i . i ) \L L o
ORALS @ will be based on the praciicals and tutorials et e
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TEXTY BOOKS:
Reinforced concrete gryucturss
Reinforced conerete = by B.C.Punmia, ALK Jain & ALK Jain
Reinfurced conerele by Menon & pillai-Tata MeGraw Hill
prestressed CONCTELe ~ by Krishna Raju
Reinforced conCreis hy 5.1 Matlick & AP Gupla
Advanced neinforced Concrett design DY PO Varghese

_hy Sinha, S.K.ROY

RE]."EI{EH{‘.ES: All relevant IS eodes
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B.L. CIVIL (SEM VII)

CE 7.3 ESTIMATION AND COSTING

'_bLE:E: of Instruction | Scheme of Examination . __'|
LT [ p | Theory | o Ass [ Ol Pract |_Toual |
e h | T |
| 3 {3l = | 100 | 25 |2 |28 |17
| |
) __l | | [ |__ .
MODULE-1

e

1. Preparation of specilications for common materials of consiruction and items of work
with reference tu Indian standard speeificalions - analysis of rates und preparation of
abstract ol items of construction

MODULLE — 11
11. Quantity surveying — Preparation of approximate estimales-preparation af detailed
estimates for buildines - reinforced concrete slructures and steel stroclures roads -
irrigaiion sruciures sunitary and wiler su poly works

MOBULE — 11l
111, Contracts — Legal zmpécts of Civil Engineering LConlracts, pre-requisites, Contracl

dacumels, Farnest money deposil, Security deposit, modes of lermination of Contracts,
aqbitation and liguidated damages. PWD procedures [or execution of works.

MODULE - IV
IV, Valuation — Definitions, Methods of Valuation, Book vatue, Markel value, Single
and Dual rates year's purchase. Depreciation, Sinking fund, rent fixation, Valuation for
various purposes, Numericals on valuation

TUTORIALS: Atleast one assignment from each module

PRACTICALS : shall consist of minimum ol 4 assignments iavalving eslimation of
buildings, roads sanitary and waler supply WoTkS, ctpuctural steel works, culverts
irrigation works and valuation.

ORALS : Will be based on tutorials and practicals

PRACTICAL EXAMINATION: will be hased o assignments trom the syllabus
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TEXT BOOKS;

Estimating and Costing - by Chakraborty
Verma L.C,, Standardisation - A New Discipline
Rangawala- Valuation of real properties

Rangawala, Valvalion of Real Properties, Charotar publﬁhmg
Civil engineering Contracts and Estimates by B. S. Patil

REFERENCE BOOKS:

Dutta B.N., Estimation & Costing in Civil Engg, UBS

Chakrabarthi, Estimation, Costing, Specification in Civil Enpp,
shah NLAL, Quantity Surveying & Specification in Civil Engg,,
L5 [200 {1968), Methods of Measurement of Building & Civil Engg, Works
Mahajan 5.P., Civil Estimating & Costing, Satva Prakashan

{roa Schedule of rates for PWD
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Llective 1 Sem VII

CE 7.4.1 ADVANCED GEOTECHNICAL ENGINEERING

|“ Scheme of Instruction Scheme of Examination _!_

| L2 | P Theory | Int Asst. | Orals ! Pract | ‘1_'01-3]4!

N | 100 ‘ o5, | 8% | - | 150 |

I | b | i | | .
Module I

Introduction to special geotechnical aspects: Shell foundations; foundations for
aptual struchires such as powan transmission lines, communicalion towers, o
Flements of Centrifupe Modelling — case studies.

Reinforced Larth and Geosyntherics

lntroduction  Material  Application areas and  construction; modern
consolidation techniques such as use ol band wicks and band drains

along  wath surcharge,

Module 11

Linderpinning: Concept, reasons, dilferent Methods; relocation of slructures
Lalerally loadad piles; pile lesting- static and dynamic tests,
Soid structure inleraction:

Concepl and introduction. lmportance of interaclion complexities involved in
intersctive Anslysis and Designs

Module 111

Cientechnical Earthquake Engineering:

El“hq.,]kd% Ground shaking. Liquefaction, Surface Rupture, Other Deformations, LS,

code provisions, Principles of peolechnical earthquake E npineering
Landslides — types und mitigation technigues.
Foundalivn problems in Expansive soils; Concept ol Float mg Foundalions.
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Blodule IV

i), Flexible und Rizid Earth Retaining Structures:
Braced cofferdams, cantilever sheet pile walls. Anchored Bulkheads common sh
sectinm, Types of Retaining walls, Forces on Retaining walls, stability Analysi
Aspects. Aspects of Soil nailing and rock bolts,

10, Gee-Environmenlal Engineering:
Types and sources of underground contaminalions. Transport of underground
Conlaminanis, (Geo-environmental site characterizalions, remedial measures,
Landfills.

TUTORIALS : will consist of atleast one assignments from gach module

ORALS ¢ will be based on tutorials

Text Books :

Gientechnical Engg — Principles und Practice by . P. Coduto
Engincering with Geosynthetics by GV Racand G V S Kaju
Earth Reinforcement and Soil Structures by CJ F P Jones
Foundation Enpp by 8 P Brahma

(Ceatechnical Burthguake Engineering by Steven L Kramer

Relerence Boolks:

Foundation Design and Construction by M Tomlinson
Handbook of Foundation Engg by Kamraj
Principles af Foundation Engineering by Braja M Das
Foundation Engg Handbook by Winterkorn and Fang
Research Papers & Conference Volumes
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ELECTIVE 1 SEM V11

CE 7.4.2 STRUCTURAL DYNANICS

Scheme ﬂf’h;stru_crian | Scheme of Examination
_I—_| Pl N '_I“hL'-.{Jr}f_‘ [nt. Asst. | Orals !Pract To_u]
3 | 2 ( wo |- s 28| 150
NpE— | | |
Module I

Single degrec freedom system. free and forced vibrations, damped and undamped
ulmnom crilical damping, and response, periodic loading cxpressed in harmonics,
dynamic load factor.

Single degree Irecdom system, response (o impulsive loading, rectangular, triangular
pulses, Dubamel Integral. Response to general dynamic loading, NMumerical schemes
such as Wilson-Thela, Newmark-Beta, conslant linear acceleration, time doamain and
frequency domain analysis.

_M-:iﬂul-:-. Il

Multi-degrae freedom system, stiffness and flexibility approaches, Lummped-masy
malrix, free vibrations [undamental, Frequencies and mode shapes, arthogonality of
modes, numerical schemes Lo find mode shapes and frequencies

Module IT1

Multr degree freedom syslems, response to dypamic loading, Formulations of
equations of mulion, normal coordinates, mode superposition method, Modal matrix,
numerical scheme of Wilson and Newmark.

Module IV

structural response to earthquake, wind and ground moljon characteristics Response
spectiun design earth quake, LS. 1893 P-1, code pravisions for multistory frames.
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TUTORIALS: will consist of assignments based on the following:
| Tree vibraton test on SDOT system OR equivalent analytical analysis

Free vibration lest on MDOF system OR equivalent analylical analysiy

'!‘\_I

13vnamics of @ multl storied building frame subjected 1o harmonic base motion OR
cguivalent analyical analysis

[

Dvnamics of u onc-storied building frame with planar asymmetry subjected 0 harmonic
base motions, OR equivalont analytical analysis

5. Dynamics of a Multi- storied building frame subjected to periodic {(non- hanmonic) base
motion OR cquivalent analytical analysis

ORALS : will be basgd on tutorials

TEXT BOOKS:
1. Anil. K. Chopra: Dynamics of Structures-Theary and Applications to Barthguale
Lngineering ’
R.W._Claugh:, J.Penzian: Dynamics of Structures
.M Biggs: Structural Dynamiics

[

e

REFERENCE BOOKS:
LS Jacobsen & R.S.Arye: Engineering Vibrations

L
7 8P Timoshenkeo: Vibration Problems in Engincering
1 LB Warburden: The Dynamical Behaviour of Structures
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FLECTIVE 1 Sem VII

CE 7.4.3 AIR POLLUTION

i Scheme of Instruction ‘  S¢heme of Examination J

l__i,_ -'_] | p |_'_'I.“hu;u'1.-' | Inf. Asst. | Oruls Pract |_ﬁ11 _|

| | |

|3 2 o | 00 | |2 |- | 150 |

(- | | | | | | |
Module 1

lntroduction: Definition. Air pollulion - past, present & future,  Opisodes &Global
implications, units ul measurement, SOUFCES of pollation & ils classificalion. Effects of
Oxides of Nitrogen, Sulphar dipxide. Carbon monoxide, SPM, Photochemical Smog ele.
an metals, waterials, human heaith & injury o vegetation.

Muodule [T

Meteorology — Composition ESrructure of the almosphere, wiid circulalion, wind rose
dingram, solar radiaton, ALR, ELR. atmospheric stability condition, wind velociy
profile, Max. Mixing depth (MMD), Temp Inversion, plume behaviour, heat island
slferts, Laborwtory analytical methods of particulate concentration. Hydrocarbon in
atmospheric photochemistry & Oxigant in Photochemical Smog.

Wodole 11

Pollutant dispersion in the atmosphere. Gaussian dispersion model, plume rise, stack
design max G.[. Pollutant concentration, conc. along line. Calculation of elfective stack
peight.  Adr Cuality Srandurds, criteria and ndices  Ringelmanis chargs,  Global
pheromenen like green house effect, vzone depletion, acid rains

Maodule IV

Air Pollution costrol equipments — Principles, design, oparation & mainterance of
fellowing devices — Gravitational selting chambuer, cyclone separalor, wet collectol,
fabric filler, Electrostatic Precipitator ete. Al Pallution Acts- definition of terms used |
constilution ol Central Pollution Centrol Board and State Pollution Control Board,
Funclions of Boards | Power of Boards

1 ™ |'2;-..1Q---' i, 7 -~ = ] e .-I':-
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TUTORIALS: shall consist of the following:

I Atleast One assignments from each module and report on the ID[IGWH‘JE
laboratory experiments:

A. Determination of concentration of SPM vsing High Volume Samplers

L. Determination of CO, SC concentrations of motor vehicles using Gag

|
Analvsers !
|
[
il

£ Reports of atleast two field visits to any two industries possibly where
pallution control equipments are in use.

ORALS: will be hased on tutorials

TEXT BOOKS:
Alr Pollution by M. N. Rao,
Aar Pollution by Rao & Rao

REFERENCLE BOOKS:
Aar Pollution by Muralikrishna,
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_ ELECTIVE I Sem V11
Ch 7.4.4 ADVANCED REINFORCED CONCRETE DESIGN

i" Scheme of Instruction  Scheme of Examination
‘ E | 7 P Theory | Int. Asst. | Orals | Pract | Total
|3 ‘ i f) 100 25 25 : 150

Module No. [

Redistribution of Muments — Concepts, plastic hinge, Advantagesd Analysis of Portal Frames
Dresign of Folded Flates

Module No. 11

Yield Line analysis of slabs: Characteristic features, Virtual & Equilibrium methods, Design of
Grid Floors & Fiar Slabs

Module No. IT1

General Classification of Shells, Membrane Theory of Cylindrical Shells. Design of and

Applications to Spherical Domes Conical Shells & Conical Water Tanks

Modunle No, 1V

Design of Bunkers & Siles, Design of Pile Foundations

TUTORIALS
1. Problems using softwares -STAADPRO
2. RCC drawings - 3NOS FOR ABOVE MODULES except module 11

ORALS: Will be based on tutorialg

TEXT ROOKS: _

Reinforced Conerete - S.K Mallick & AP Gupla Sinha, S.K.Roy
Advanced Reinforced Conerele Design - P.C. Varghese.

Design & Construction of Conerete Shell Roofl — G.8 Ramaswamy
Design of Reinforced Conerete Struclures N, Krishna Raju
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REFERENCES:

Advanced Reinforced Conerete Design — N, Krishna Raju
Theory & Design of Conerels Shells —B.K C hatlel}ee '
Design of Roof Shells — LT Gibson

Sresses in Sheils — Wilhelm & Flugge
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ELECTIVE 1 Sem VII

CE 7.4.5 LOW COST HOUSING

" Scheme of Instruction | Scheme of Examination | Module Hours
- : | I

L T | P | Theor | Sessional | Orafs [ Pract | Total S P ! _|

N N | | N N e e i il

|2 | N | 100 | 25 \ 25 | “ o 150 |__£__1ﬁ_|
| | | [ I NS - .

Module ]
Lntroduction- Need [or low cost housing - Housing Scenario.
Reguiremants of Low Cost Housing: Quantilative requirements and Qualitalive
EQUIEETTIZRLS. :
(niraduction o work by national and international arganisations dealing with low cosl housing
and by research organizations. Role of Nigmithi Kendras, low cost lechniques promoted by
Building Centres.

Module 11

Finuncial assistance/subsidies/loans for low cost housing.

Materials: Use of locally available materials, Low cost materials Lor roofing, walling, doars,
windows etc, Stabilized soil block. 1.5 Code specifications. The concept of cheaper materialsior
better comfort Use of mine rejects and other rejects. Substitute materials for Timber, Use of
ndustrial wastes. Use of Agricultural wasles in low cost Housing,

Moduie I1I
Precast Technology - Introduction to Partial and Tolal prefabrication Technigues.

Hasics of Green buildings Technology — Concept of Energy Audit in a Building

Design concepls: Row housing, commuunity housing complexes. Advantapes and disadvaniages.
Mew design concepts for huusing - harmonizing with the surroundings. Housing Pattern,

Low cost, Housing in Earthguake prone areas.

Module TV

Construction techniques: Block making machines. Typical hand aperated and power operated
machines for soil and concrete blocks in national and international field, Dooil voursell
technigues, Concept of involvement of end users in construction, Low cosl Infrastructore
SELVICES _

Rural Housing - Mud Housing Technology, Soil Stahilisation, Rural Housing programites,
Social Housing programmes- Implementing Agencies, performance of Social Housing
progranimes.

17



TUTORIALS
1 Study of an existing house constructed using low cost housing Techniques.
2. Design and estimate a typical self conlained low cost house

3, Make 3D detailed drawings of any 6 low cost techniques.

ORALS : will be based on the tulorials

TEXT BOOKS:
Handbook of low cost Housing by G.K Lal

REFERENCE BOOKS: i

Relevanl reports and conference/ Seminar Volumes of CBRI, NBO elc.
15 Codes 1S 2185-1979(Part 1) '

1S 436-2000.
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ELECTIVE II Sem VII
CE 7.5.1 ROCK MECHANICS

Scheme of Instruetion Scheme of Fxamination
| L | T | P | Theory | IntAsst. | Ovals | Bract | Total |
3 & ] 10k . 25 25 - 150
Module 1

Introduction: Definition, Development of rock mechanics, Objectives of rock
mechanics, Applieation of rock mechanics, Similarities and dilference between
so1l mechanics and rock mechanics, discontinuities in rocks

Physical Properties: Specific gravity, porosily, void index. unit weighl, waler

nbsoiption, Degree of saluration, slake durability index, rock sampling.

Maodule 11

Compressive Strength Of Rock:  Stess distribution in specimens under

compression, Modes of failure in compression, Failure mechanism of Specimens
tn compression, Factors affecting compressive strength — Hrd friction, specimen
geumelry, rite of loading, moisture and confining pressuce.

Elastic Constants: Static and dynamic elastic constants, Significance  and
application, Determination ol static and dynamic elastic const ants, Typical stress-
strain curves for rocks, Complete stress-strain curve,

Module IT1

Tensile Strength: Significance and application of tensile stength, Laboratory
determination of tensile strength - Direct methods, Indirect methods-Bending
tests, Hydraulic extension tests, Diametral compression lests, other melhods,
Fucters affecting tensile strength of rock,

Shear Strength: Significance and application, Various methods of estimating
ghear strengih — single shaar test, double shear test, punch shear test, abligue shear
test, rock core direct shear test, Coneept of sheur strength of jointed rock.
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Module IV

7 Engineering Classification Of Rocks: Necessity, aim, and  process ol
classification, Classification of intact rocks- ISRM and Deere and piller
clussification, Engineering Classification of rock mass- ROD, BGD and RMR

systems 0f classifications.

B Insitu-Tests: Necessity, plate bearing lest, pressurc wnnel Lest, pressure meter

sest and direct shear lest and field permeability Lests.
TUTORIALS: will consist of alleast one assignment from gach moduls

ORALS: will be hased on Llutorials

TEXT BOOKS
Rock Mechanics- Verma B. P
Iniroduction o rock mechanics — Tumikies
[ngineering in Rocks-Ramamurthy

REFERENCE BOOKS |
[lund book o rock mechanies(Vol fto V) Lama and Vutukurt
Rock mechanics — Stack and Zienkiwize
Relevant 1S Codes :

-
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ELECTIVE Il Sem VII

2E 7.5.2 Applied En ineerin Geology,

r_S{:her_ue of Im;trlItinn |' - Scheme of Examination '
sl | | L etal
L T [P |

Theory | Int. Asst | Orals | Pract | Total _|

— T e o
rl|||L|'

| | | | | | |
e _J____I_ _L__..L___I__ ==
MODUT E-]

L. Indian stratigraphy, e Ological history of Peninsula. study of different o acological formalions of
the peninsula, Ocearrence of important economic minerals, bullding stones and construction
malerials of Indiy, Geology and ﬂmilgaplﬂ* ol Goa.

2. Coastal En gineering,

Waves and tides - wave maolion, Foree and height of waves » beach zones | wave refraction.
lides » Changes in seq lovel
Coastal erosion 100 and deposition- coastal erosion, beaches - longshore drif] , Ofshore bars

shoreling lovestigation and daga tala acquisition- Recording devi ICCs, Inpopraphic and b vdrographic
Surveys, Measurgment of water levels , movement of sediments

Methods of H Shoreline proteclion.: Sea Walls, Em bankments, revelments, bulkheads

Methods of Stabilizar ]_llg_'xhll}lt drift- Grovnes . Beach Eeplenishment
MUDULE-I_I

3. Geology of dum and FESELVoir sites. A) Dums: Gealogical investi; gation, Types dams. Influciees
3 strength, stability, water lightness, physical characleristics an geological structures on dams,
suitable and unsuilable conditions. Precautions and Treatments,

L Groundwater: Waler table, Storage and circulation, Porosity and Permeabiliry, Geulopical work
f groundwate, Springs, wells and artesian wells, Cone of Exhaustion. Occurrence of groundwarer
1different rocks, Water quality, sale vield and contamination. Groundwaier exploration,

L %&LT"" -‘_.'&u 1” \f\ '«.‘1 \t \\
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MODULE-1IL |

5. Tunneling: Geological investigations for selecting tunnel roules, Influence of litho logy, |
pealogical characters and structures of rocks and soils in tunneling. Tunnelling in soft ground.
Lffect of groundwaler, gases and temperature variations in tunnels. Dxcavations of tunnels. Tunnel
supporl analysis.

6. Landslides: Causes .Classification. Influence of geological characters, influence of structural
features of rocks like Taults, (olds and joints on landslides. Safe and unsafe slopes. Controlling of
landslides. Precautions while making cut in hill sites.

MODULE-IYV

7. Building stones and aggregates: Requirements of good building slones, aggregates and other
construction muterials, Suitability of common rocks as building stones.

8. Engineering properties of rocks:

1. Physical propeities, porosity, density, moisture content, degree of saturalion, permeability,
durability '

2. Surength characteristics: Compressive strength, tensile strenglh, shear strength. point load
sirength, elasticity, plasticily and deformability

TUTORIALS:
I [Identification and study of natural construction materials, building stones and decorative

slones,
2. Problems an water quality,
3. Problems on structural geology (thickness ol strata, strike and dip).
4, Toposheet map reading,
5. Use of Brunten compass and Clinomcter compass

ORALS @ will be based on tutorials

TEXTBOOKS

Engineering geology and Geotechines: B.P.Krynine and W. R Judd
Geology lor Engineers: Blyth and others,

Text book of Engineering geology: Dr.R.B.Guple

Fngineering and General geology: Parbin Singh

M G e

REFERENCE BOOKS:

1. Geology for Engineering: Legget
2. Mining Geology: Mckinstry.
3. Principles of Enpineering geology K. Johnson and 1.Gralf,

il
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MODULE 1

FUNDAMENTAL CONCEPTS OF FEM: Gener), Histarical lack ground,

Slresscs and equilibrium, Bazie Sleps in FEA, buurzdurjf conditions, strajn-

displacement refations, Stress-straip relations,  Polentiy| CURLEY approach, il
Rayleish-Riiz tethod, Ga]erkjn’s method, Advantages of FEM Malrix

algebry and Giaussian elimination

FLA FOR 1-D STRESS.DEFORMATION PROBLEMS: Introduction, r 0.
modelling, Co-ordinate and shape functions, Pojentiy) cuerpy and Galarkiag B

approach, Assembly of slobal stitfness matrix ‘and load VECIOL, treatmen) of
voundary condi tions, Quadratie shape functions

MODULE 11

2D STRESS-DER ORMATION Fra USING s Introduction, plane
Strain and plane stregy problems, finite element modelling, Problem modelling,
boundary conditions and solution,

FEA FOR 2.p STRES-DEF{}RI\«IATH}N WITH QUADRILATERAL,
J.ntmcluc:!ion, Four nodded quadrilaters] element, Finite clement furmufa[ir_:-ﬂ,
Derivation of element equation, Problem solylion

MODULE I11

FEA FOR PLANFE TRUgS STRUCTURES: Intraduction, Plane trusses,
Formulation  of oroblens, Temperature etlects, introdueljon o (hres-
dinensions russes,

FEA FOR BEAMS AND FRAMES: Beams: Introduiction. Potential eneroy,
Fiite elemeny El::nrmulatiun, Load vector, Boundary conditions, Shear foree
dnd br:'uding; mament, Problem solution. Frames: Intrmfucn’un, Pline frames,

Finite element fornulation, Load veetor, Boundary conditions, Problem
solution,

150 | o




MODULE IV

7 DYNAMIC CONSIDERATIONS IN FEA: Introduction, Formulation, Solid
body with distributed mass, Element mass matrix for various types of
elements, Evaluation of Eigenvalues and eigenvectors, Veclor ileration
method and loverse iteration methad.

b PREPROCESSING, PROCESSING AND POSTPROCESSING IN FEA:
[ntroduction, Mesh generation, Region and block representation, Block corncr
nodes, sides and subdivisions, Generation of node numbers, Co-ordinates and
connectivity, Examples of mesh generation, Data handling and edirting, Post
processing.

TUTORIALS : will consist of atleast one assignment from each module
OBRALS: will be based on tutorials

TEXT BOOKS:

Introduction to Finite Elements in Engineering — Chandrupatla and Belegundu
Finite Flement Method — Desai
Introduction to Finite Flement Method — Desai and Abel

REFERENCE BOOKS:
Finite Element Procedures — Bathe
The Finite Element Method — Zienkiewicz




ELECTIVE II Sem VII

CE 7.5.4 DESIGN OF HYDRAULIC STRUCTURES

ieme of Instruction Scheme of Examination

Orals | Pract |

Theory | Inl Asst. |

Ttal ‘

a

1010

25 ‘25'}-

L50 ‘

Module No, I

sonstruction of Dams Site investigation,enpp surveys.geological & hydrological
-Slorage capacity, Reservoir- Operation | losscs & sedimentation |

- delection criteria of dam sile,construetion materials,joints keys & water stops,lemperature
es Types of loads, stability & gravity analysis | salety, Desion of overllow & non
won by single & mulli step method . Stress analysis & stress contours.

ms & Cotferdams

Module No, 11
ess Dams, Design principles of Arch dam-constant angle & constant radius types.
voTks-various outlet works- classification. Design principles of bullress dams

fill dams-Advantages & limitations, Foundation lor earth dams,
ire ,design criteria. scepage line, stability analysis, Swedish circle methods with
, construction details & maintenance, Rockfill  Dams-Differem lypesd stahility

Module No, 111
+. Design of principles of Ogee & bucket type Spillways \Enerpy dissipator stilling

“hute, siphon & shalt spillway design.

o8, choice & advantuges, Design of radial gates. Intake structures

Module No. IV
Ul bridge and culverts: Dala collection. High flood discharge Linear waler way.

ineciples of hydraulic design of causeways and box culverts.

 works: River pattern, regime flow, Guide Banks, Flood levels, Desion of puide
12 aprons and spurs, Bridge picrs.

Development: Types of power plants, principles of planning of Hydro electric
- of turbines, ail race channel Jpenstocks , Forebay pressure shafls,
RNE
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TUTORIALS
Adleast one design problems on each module

ORALS : will be based on above tutorials

TEXT BOOKS:

Pheory and Design of irrigation Structures - Varshney and Gupta.
lngineering for Dams Vol. Tto II1 - Creager, Justin, Hinds

REFERENCES:

tinodman, A8, Principles of water resource planning Prentice Hall Publication, 1934,

Hydroelectric Hand Book - Guthrie Brown,
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B.E. CIVIL (SEM VII}

CE 7.6Civil Engineering Project

Scheme of Instruction |

scheme of Examination

Ty

_P 'l'l‘lftm':,r [

In!. Assi.

{hrals i Pract

4 =

T'he project will include experimental or analytical studies or a combination of both

.'.25

Sl

o _all

on any of the civil engineering topics. A hard copy of progress report shall be
Sulnmitled at the end of the semester,
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