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B. E. (Civil) 

401001 – 1 ELECTIVE – 1 

Matrix Methods of structural Analysis 

  

Teaching Scheme: - Examination Scheme:

 Lectures: four hrs. / Week. Paper: 100 Marks.

Practical: two hrs. / Week. Duration: three hrs.

Oral: 50 Marks.

T.W.: 25 Marks.

Subject 

Code 

No. 

Subject Teaching 

Scheme 

Lect     PR 

Draw. 

Examination Scheme 

   Paper        T.W.      PR 

Oral 

Le
ct

Tu
t.

Prac/
Drg

Paper Ter
m 
wor
k

Pra
ct.

Oral

401008 ELECTIVE – I I 4   2 100 - - 50

401009 Dams & Hydraulic 
Structures

4   2 100 25 - 50

4010010 Transportation  Engg.  - 
II

4   2 100 25 - 50

4010011 Foundation Engineering 
.

4     100   - --

401006 PROJECT

WORK

-   6 - 100 -- 50

                                         Total 16   12 400 150 - 200

Total Marks = 750 + 750 = 1500



 1. Review:

 Basic  concepts  of  structural  analysis,  types  of  framed  structures,  Action  & 
displacements, equilibrium compatibility, Static & Kinematics indeterminacy, principle 
of  super  position,  Action  &  displacement  equation,  Flexibility  &  stiffness  matrices, 
energy concepts, virtual work etc.

  

2. Flexibility Methods: 

 Influence coefficients,  physical significance,  choice of basic determinate structure  & 

redundant forces, compatibility equations, effects of settlement of supports, temperature 
changes & lack of fit. Hand solutions of simple problems on beams, pin jointed plane 
trusses, rigid jointed rectangular plane frames

(Not more than three unknowns).

  

3. Stiffness Methods: 

Influence  coefficients,  physical  significance,  effects  of  settlement  of  supports, 
temperature  changes  & lack of  fit,  structure  approach & member  approach.  Stiffness 
method applied to large, frames local coordinates globe co – ordinates. Stiffness matrix, 
as seemly of member stifffeness matrices in global (system) co – ordinates, boundary 
condition,  solutions  resulting  equations  calculation  of  reactions  &  member  forces. 
Application to simple problems of beams. Plane trusses, plane rigid jointed frames & grid 
using hand calculations. ( not more than 3 unknowns ) by structures approach & also by 
member approach.

  

4. Finite Element Method :Introduction basic principle, discrimination of structure into 

number, of element. Line element, nodes – forces & displacements attached to the nodes, 
problems for co linear composite bars Analysis of Continuum.

Two-dimensional  plane stress  element.  Stress  –strain relations.  Equilibrium of forces. 
Triangular element – stiffness matrix for three nodded triangular element. Problems of 
simply supported & cantilever deep beams, Development of computer programme for 



stiffness  methods  –  Data  preparation,  Band  width,  Assembly  technique  to  generate 
banded matrix, techniques for solution of resulting equations, Determination or member 
forces.

Term Work 

1)      One assignment on basic concepts

2)      Two assignments on flexibility analysis of plane Inuss & frame.

3)      Four assignments on stiffness analysis of beams, rigid jointed plans frame, plane 

trusses & grids.

4)      Development & applications of computer program for stiffness analysis of plane 

frame.

5)      Analysis of determinate beam using plane triangular element.

Reference Books: 

1) J.L. Meek – Computer Methods in Structural Analysis

    (E & F.N. Span Publishers.)

       2) Weaver & Gere – Matrix Analysis of Framed Structures.

       3) Cook, Malkus, Plesha – Concepts & Application of Finite 

            Element Analysis. (John Wiley & Sons Publication)

      4) Add, Desai – The Finite Elements Method. (McGraw – Hill

           Publications)

      5) Pandit & Gupta – Matrix Method of Structural Analysis. 

  



401001-2 ELECTIVE-1 

SYSTEM & APPROACH IN CIVIL ENGINEERING 

  

Teaching Scheme:                                                    Examination Scheme: 

Lectures: 4 hrs/week                                   Paper: 100 Marks.

Practicals: 2hrs/week                                                           Duration: 3 hrs.

                                                                                            Oral: 50 Marks.

                                                                                           T.W. : 25 Marks.

1.  System  Concepts,  System  Parameters  and  Objectives: System  classifications. 

System cycle, open and closed systems, Identification of Civil engineering systems and 
their methods analysis. Mathematical representation of a system. .) 

2. Optimization Techniques:

Various  models,  objective  function  and  constraints  convex  and  Con-  cave  functions 
regions and sets. 

3. Linear Programming: 

Two phase  method,  method of  Big  Mdual,  sensitivity  analysis.  Allocation  problems, 
Transportation problems, Assignment problems.

  

4. Non-Linear Programming: 

Unconstrained  programming.  One  Dimensional  search  Techniques  Dichotomous, 
Fibonacci, Golden section. Multivariable  problem Unconstrained, Gradient Techniques, 
steepest ascent / descant technique, Newton's method, DFP method

  



5. Construction Optimization: 

   Lasgrangian  Multiplier  Techniques,  Kuhn’s-  Tucker’s  conditions  penalty  function 
methods.

  

6.Dynamic Programming: 

  Principal of optimality, recursive equation.

  

7.Stochastic methods: 

   Queuing theory, simulation, sequencing.

  

8. Capitalization, annuity, benefit –Cost analysis

  

Term work : The Term work shall consist of at least eight assignment based on the 

syllabus.

  

Oral examination.: Based on the term work. 

  

  

401001-4 ELECTIVE-I 

 CONSTRUCTION MANAGEMENT 

  

Teaching Scheme:           Examination Scheme: 



Lectures: 4hrs. /week.                                                                 Paper: 100 Marks. 

Practicals: 2hrs. /week.                                                               Duration: three hrs. 

                                                                                                  Oral: 50 Marks. 

                                                                                                   T.W.: 25 Marks. 

1. Introduction: 

Construction  Industry-Nature,  Characteristics,  Size  and  structure  'Role  in  economic 
development of nation,  Employment generation,  Infrastructure  development related to 
other industries. 

Construction  Management:  Necessity,  Application  of  management  functions  viz. 
Planning, Organizing, Staffing, Leading and controlling to the construction. View points 
of Clients, Contractors, and Consultants. Construction Manager: Role, Qualities, Ethics, 
Duties, Responsibilities, and Authorities. 

  

2. Resource Management: 

 4Ms  in  Construction-Money,  Machine,  and  Material.  Material  &  Management: 
Definition  by  international  federation  of  purchasing  and  material  management. 
Objectives,  Role  Functions,  Qualities  of  material  manager,  Material  forecasting. 
Inventory Control:  Necessity, Techniques such as ABC, EOQ, HML, VED, SDE, etc. 
Music 3d role, Lead-time, safety stocks, Material Evaluation using differential indices.  

3. Financial Management: 

Objectives,  Managing  working  capital,  Law  of  flow  of  funds,  Managing  completion 
basis,  Com cash flow debts,  Preparation  of Systems, Accounting methods-cash basis, 
Actual  Basis,  percentage  schedule  based  on  funds  available  and  project  planning 
Financial Accounting pleted contract basis. 

  

4. Project Appraisals and Development: 



 Project feasibility analysis based on Technical, Financial and social benefits. 

 Ecological and Environmental Assessments studies, D.P.R, T.E.F.R. 

. 

5 Safety Engineering: 

Accident  cost,  IFR,  ISR,  Injury  sources  and  causes,  Effective  safety  programmes, 
Occupational health hazards, Personnel protective equipment. 

Preparation of safety programmes for construction work 

6. - Site Layout: 

Factors affecting, Typical layouts few major construction project. 

7. Legal Aspects and Laws Applicable to Construction 

8.  Industry :  Works  contract  act,  Child  labour  act,  workman’s  compensation  act, 

Employees provident fund act 1952 Minimum wages act. Payment  of  bonus act 1965. 
Maternity leave act. 

9. Risk Management: 

Introduction - Principles - types, Origin, Costs of Risks. 

 Risks control- Role of risk manager, Risk fmancing methods- 

Insurance, fund, cash borrowing, external borrowing. 

  

10. Applications. of M.I.S. 

Systems  Developments,  Data  processing,  Flow  charting.  DBM,  Data  communication 
Systems Developments, Data processing, Flow charting, DBM, Data communication. 

11. Training: 

 Necessity Methods, Training programmes. 



  

 Reference Books 

  

1. Construction Management By S. Seetharaman. S.B.Nath Market N. Delhi. 

2. Construction Management And Planning By Senagupta. 

    Tata Mc Graw Hill Publication. 

3. Purchasing And Inventory Control By K.S.Menon, Whleer Publication. 

4. Professional Construction Management By Barrie – Paulsion – 

    Mc Graw Hill Institute Edition. 

5. Inventory Control by L. C. Zambo. 

6. Hand Book of Management By P.Gopal Krishnan. 

7. Inventory Control by L.C.Zamb. 

8. Material Management By Rustogi. 

9. M. James, Risk Management In Civil / Mech /Structural  Engg. 

    Thomas  Telforg Publication. 1996. 

10. Loeslie Edwards Practical Risk Management In Construction Industry – 

      Thomas Telford Publication 1995. 

  

  

401001-5 ELECTIVE-1 



ADVANCED SURVEYING AND REMOTE SENSING 

  

Teaching Scheme:  Examination Scheme:         

Lecturers: 4hrs./week.                                                              Paper: 100 Mark 

Practical: 2hrs./week.                                                               Duration: 4hrs. 

                                                                                                Oral: 50 Marks. 

                                                                                                T. W.: 25 Marks.; 

  

1. Study of Modern Electronic Instruments: 

    EDM, Total Station, Electronic Level, Laser Level. Digital  Theodolite. 

  

2. Satellite Position Fixing System: 

GPS Space segament,  GPS Control  and User  Segment ,  GPS Positioning methods; 
Pseudo-ranging.  Ionospheric  effects.  Accuracy  denial,  Differential  GPS.  Precise 
differential  positioning  and  surveying,  GPS  co-ordinates  &  heights,  GPS 
instrumentation, Applications of GPS. 

  

3.Remote Sensing : 

A remote sensing system, sources and types of electromagnetic energy used in 

remote sensing, Earth surface interaction with electromagnetic radiation 

principles and Geometry of scanners, CCD Arrays & platforms, spectral 

reflectance of Earth's surface features in different wavelength regions of 



Electromagnetic spectrum, characteristics of space platform. Landsat, spot. 

IRS, ERS, Characteristics  of  sensors  MSS,  TM, LISS I  & II,  Output  from Various 
sensors. Fundamentals of satellite Image interpretation Types of imagery, Elements of 
Interpretations, Techniques of visual interpretation, Techniques of digital Interpretation, 
Principles  of  mulitispectral  data  analysis.Fundamentals  of  digital  image  processing, 
Image  rectification,  Image  enhancement  and  mosaiking.Basic  Conctpts  of  GIS 
Applications  of  remote  sensing  for-  Resource,  Exploration,  Environmental  Appli- 
cations, Land use and Land cover analysis, for natural Hzards. Specific case studies 
with examples. 

 Term Work: 

 T. W. will be based on above syllabus. 

  

  

401001-6     ELECTIVE –I 

ARCHITECTURE AND TOWN PLANNING 

  

Teaching Scheme:                                                     Examination Scheme:         

Lecturers: 4hrs. /week.                                                Paper: 100 Mark 

Practical: 2hrs. /week.                                                 Duration: 4hrs. 

                                                                                   Oral: 50 Marks. 

                                                                                              T. W.: 25 Marks. 

  

Ancient Indian Architecture: 

Concepts as Propagated by D.N. Shukla in Vastushastra, Mayamatam, Salient features of 
Gothic and Renaissance Architecture. Doric order 



  

Architectural Design Aids:  

Forward analysis, information transfer, climatic data Mahoney tables, 

Temperature, Humidity, rain and wind mechanical controls. 

  

Plan development stage: 

Analysis and development, periodic changes, activity charts Connectivity matrix, 

Outdoor spaces-hot dry climate, warm humid climate and composite climate 

Thermal  insulation,  Thermal  capacity  solar  control,  shading  time,  shadow  angles, 
ventilation and air movement 

  

Element design stage: 

Shading devices, wall and roofs. openings. 

  

Models: 

Design tools checking tools, solar scope, artificial sky and heat flow analogues. 

  

Landscape planning: 

Element of landscape, soft landscape and hard landscape. 

  

Interior building design: 



Concepts-lighting, indoor plants, interior  design for residential  accommodation of two 
bed rooms. 

  

Town Planning concepts: 

Garden city, three magnets. 

  

Urban Development Planning system: 

Scope and purpose of perspective plan, development plan, annual plan, plan for schemes 
and projects, Town planning scheme. 

Contents of development plan: 

Planning surveys, demographic, housing, traffic and transportation, land use, Drainage 
and water supply. Norms and standards for urban development plan as per UDPFI 
guidelines for distribution of land use and infrastructure-physical infrastructure-water 
supply, sewerage, drainage, electricity and solid waste. 

Contents of MRTP, ULC and EPA. Neighborhood concept, planning of a neighborhood 
and its role as a unit of urban planning. 

Term work: 

1. Interior design of two bedroom flat/bungalows 

2. Solar Loads for residential bungalows with only ground 

3. Neighborhood plan. 

  

Reference Books : 

1. Manual of Tropical Housing and Building by Koenigsbc Ingersoll et.al. 

    Orient Longman 



2. UDPFI Guidelines, Ministry of Urban Affairs & Employment, Government of   

    India, New Delhi. 

3. Vastushastra by D.N. Shukla, Mayamatam Vol 1 &1 

4. Urban Pattern-Gallian 

  

401002 - IRRIGATION ENGINEERING 

  

Teaching Scheme:                                          Examination 

Scheme: z 

Lectures: 4 hrs./ week.                                              Paper: 100 Marks. 

                                                                                  Duration: 3 hrs. 

  

 1. Introduction to Hydrology: Hydrologic cycle and application of hydrology. 

  

2.  Precipitation:  Types of  precipitation,  measurement,  analysis  of precipitation  data, 

mass  rainfall  curves,  intensity-duration  curves,  concepts  of  depth  area  duration 
analysis, frequency analysis 

  

3. Elementary concepts of evaporation and filtration infiltration, effect of infiltration,   on 

runoff and recharge of ground water, evapotranspiration. 

  

4. Stream gauging: Selection of site, various methods of discharge measurements. 

  



5.  Runoff:  Factors  affecting  runoff,  rainfall-  relationships,  runoff  hydro  graph,  unit 

hydro  graph,  theory,  S-curve  hydrograph,  synthetic  unit  hydrograph,  use  of  unit 
hydrograph. 

  

6.  Floods:  Estimation  of  peak  flow,  rational  formula  methods,  flood  frequency 

analysis, Gumbells Design floods. 

  

7. Introduction to Irrigation: Definition, functions advantages and necessity. 

  

8.  Water  requirements  of  crops:  Soil  classification,  soil  moisture'  and  crop  water 

Relationship,  factors  governing  consumptive  use  of  water,  principal  Indian  crops, 
Their  season  and  water  requirement,  agricultural  practices.  Cropping  pattern, 
calculations of canal capacities. 

  

9. Reservoir planning:  Types developments: Storage and diversion works.    Purpose: 

Single and multi-Investigation for locating a reservoir, Selection of site,     estimation of 
required storage, mass curves, reservoir sedimentation, flood routing,     height of dam, 
reservoir operation, economics of reservoir planning. Benefit   cost     ratio, application of 
optimization system approach. 

  

 10. Ground water hydrology:  Occurrences and distribution of ground water, specific 

yield of aquifers, movement or ground water, Darcy, s law, permeability, safe yield of 
basing.  Hydraulics  of  wells  under  steady flow condition  in  confined  and unconfined 
aquifers,  specific  capacity  of  well  irrigation:  tube  wells,  open  wells,  their  design 
construction.

  

11. Water logging and Drainage: 



Causes of water logging, preventive and Curative' measures, drainage of irrigated lands, 
reclamation of logged, alkaline and saline lands.

  

12. Lift Irrigation Schemes: 

Various components and their design principles ( Only concepts ).

13  Application  of  water: water  management  and  distribution,  warabandi,  rotational 

application.

  

14. Assessment of Canal Revenue: Various methods.

  

Text Book 

1. Irrigation Engineering - S. K. Garg.

2. Irrigation, Water Resources and water power engineering- Dr. P. N. Modipub Standard 
book house.

3. Irrigation and water power Engineering.- Dr. Punmia, Dr . Pande, Standard Publisher

4. Irrigation Engineering - G.S.Birdie, and Das. Dhanpatrai  & Sons.

5. Engineering hydrology – Subramanyam Tata McGraw Hill. 

  

Reference Books : 

  

1. Concrete Dams – R. S. Varshney  Oxford & IBH Publication Co. 
2. Hydrology & water resoures – R.K. Sharma Dhanpatrai & sons 
3. Theory & design of irrigation structures Vol.I, II, III 



            Varshney Gupta Nemchand and brothers publication

4. River Behavior management and training, C.B.I.P. vol. I 1989 
5. Irrigation theory and practices- Michael ,Vikas Publication house 
6. Irrigation Structure – Milos holy C.B.I.P. 
7. Water Management – Jasapal Sign M.S.Achrya, Arun Sharma – Himanshu    

            Publication.

8. Design of Earth Dams - A. L. Goldin & L.N. Rasskazoi 

  

  

                401003: ENVIRONMENTAL   ENGINEERING  – I I 

  

Teaching Scheme:                                     Examination Scheme: 

Lectures: 4 hrs / week                               Paper: 100 Marks

Practical: 2 hrs / week                               Duration: 3 Hours

                                                                                T. W.  : 25 Marks

  

1.Sewage Flow: 

Sources  of  sewage,  Variations  in  sewage  flow,  storm  water  runoff,  ground  water 
infiltration. Design of sanitary sewers, minimum size of sewer, velocities in sewers & 
gradient of sewers.

Sewer materials,  choice of materials,  testing of sewer  pipes, sewer  appurtenances i.e. 
manholes, street inlets, flushing devices, vent pipes etc. Pumping of sewage, types of 
pumps for sewage pumping.

  



2.Characteristics of waste water 

Physical,  chemical  &biological  characteristics,  waste  water  sampling  &  Analysis, 
interpretation & practical significance of test results. Important Microorganisms in waste 
water & their importance in waste water treatment systems, kinetics of biological growth. 

  

3.Stream Sanitation: 

Self purification of natural streams, stream standards & effluent Standards, Oxygen Sag 
Curve.

  

4.Waste Water Treatment: 

Necessity of treatment, process design.

Theory & design of primary treatment units.

Screens: 

Types  of  screens,  design  of  screen  chamber,  disposal  of  screening.  Grit  Chamber  – 
Sources  of  grit,  velocity  control  in  grit  chamber,  design  of  grit  chamber  including 
proportional flow weir, disposal of grit, Sources of oil & grease, importance of removal, 
methods of oil & grease removal, design of swimming tanks.

Primary Sedimentation:Necessity, design of PST with inlet & outlet details, Sludge & 

its disposal.

  

5.Theory & Design of Aerobic Secondary Treatment Units : 

a.  Activated  Sludge  Process:  Biological  Principle,  modification  of  ASP,  oxygen 
requirement, Design of ASP, sludge volume index, sludge bulking & control.

b.  Trickling  filter:   Biological  Principle,  different  T.F  media  & their  Characteristics, 
Design  of  standard  rate  or  high  rate  filters,  single  stage  &  two  stage  filters,  Re-



circulation,  Ventilation,  Operational  problems,  Control  measures,  Rotating  Biological 

contractors. 

Low Cost Treatment Methods: 

i.) Oxidation pond: Bacteria – algae symbiosis, design of oxidation pond as per

    altitudes, disposal of pond effluent advantages disadvantages of oxidation ponds. 

ii) Aerated Lagoons: Principle, aeration method, advantages & disadvantages of A.L. 

iii) Oxidation Ditches:Principle, advantages & disadvantages.

  

6.Theory & Design of Anaerobic Treatment units : 

Septic tanks, suitable conditions & situations, biological principal, method of treatment & 
disposal  of septic tank effluent.  Anaerobic Digester:  Principal  of anaerobic digestion, 
stages  of  digestion,  bio  –  gas  production  its  characteristics  &  application,  factors 
governing  anaerobic  digestion,  design,  design of  anaerobic  digesters.  Sludge disposal 
methods,  advantages  &  disadvantages  Upflow  sludge  Banker  Reactor  (UASBR)  – 
Principal, advantages & disadvantages.

  

7.Industrial Waste Treatment: 

Equalization, neutralization, proportioning, sampling Composite sample. 

Effluent sampling, sources, characteristics, different methods of treatment & disposal of 
effluent & standards for the following industries: - paper & pulp, sugar, textile, dairy & 
distillery.

  

Term Work: 

The term work  will  consist  of  a  journal  giving details  of  at  least  8  out  of  9  of  the 
following experiments.



i)                    Dissolved oxygen

ii)              Solids – Total solids, suspended solids, volatile solids, settleable solids 

            and non-settleable solids. 

iii)               B.O.D. 

iv)               C.O.D. 

v)                 Determination of phosphates by spectrophotometer. 

vi)                Determination of Nitrites by spectrophotometer. 

vii)             Conductivity 

viii)           S.V.I. 

ix)               Visit to domestic / Industrial wastewater treatment plant & its detailed reports. 

  

Note: - 

Term Work should include a detailed analysis of practical interpretation, significance

& application of test results.

Oral Examination will be based on term work submitted.

  

Reference Books: 

1.                              Water Treatment & disposal – Metcalf & Eddy - TMH publication.

2.                              Environmental Engg. -  Peavy, Rowe - McGraw Hill Publication. 

3.                              Waste Water Treatment – Rao & Dutta. 



4.                              Waste Water Engg. – B.C. Punmia & Jain - Arihant Publications. 

5.                              Water Supply & Waste Water Engg. B.S.N. Raju – TMH publication. 

6.                              Sewage disposal & Air Pollution Engg. – S. K. Garg – Khanna 

             publication. 

7.                              Environmental Engg. – Davis -  McGraw Hill Publication. 

  

  

  

  

  

401004: FOUNDATION ENGG. 

  

Teaching Scheme:                                     Examination Scheme: 

Lectures :4 hrs / week                                 Paper: 

100 Marks

                                                         Duration: 

3 hrs

 1.Soil Exploration:

Planning of exploration programme for buildings, highways, dams and bridges, sampling 
and testing. Subsurface exploration –Trial pits, Methods of boring. Geophysical methods. 
Seismic  refraction  method and Electrical  restivity  method.  disturbed  and  undisturbed 



samples, field testing (1) SPT, DCPT, SCPT and its correlation. Pressure meter test. Plate 
load test. 

  

2.Bearing Capacity: 

Load  settlement  curve,  local  and  general  shear  failure,  Terzaghi’s  bearing  capacity 
analysis, B.C. factors, Meyerhoff and Hansan’s equations, strip, rectangular and round 
footings,  Effect  of water  table  and depth,  bearing capacity  of  layered  soils,  effect  of 
eccentricity, Bearing capacity of rocks, RQD concept.

  

3.Elastic Settlement: 

Contact pressure,  pressure bulb, elastic settlement, empirical relation for settlement of 
bases. Total and diffential settlement, tolerable settlement, I.S. Criteria, effect of lowering 
of water table. 

  

4.Consolidation Theory; 

Introduction,  Spring  analogy,  Consolidation  of  laterally  confined  soil.  Terzaghi’s 
Consolidation theory, Cc, Cv, av, Mv, Laboratory Consolidation test, Determination of 
Coefficient of Consolidation –square root of time fitting method logarithm of time fitting 
method.  Rate  of  settlement,  Normal  Consolidation,  Over  Consolidation  and  pre-
consolidation pressure. 

  

5.Shallow Foundation 

Spread footing, minimum depth of footing, effect of surcharges loads on foundations, 
allowable soil pressure, use of blow count, I.S. charts, concepts of floating foundation. 
perimeter  shear  concept  ,  raft  foundation,  Design  of  combined  footing  and  IRC 
provisions for foundation on rock. 

  



6.Pile Foundation: 

Purpose of pile classification, Carrying capacity of pile, static method, dynamic method, 
pile load test. Cyclic load test, group action- field rule, Rigid block method, negative skin 
friction, settlement, settlement of group.

IRC Provision for pile foundation on rocks.

  

 7.Pilers & Caissons:

Drilled piers – Method of installation, use of drilling mud,  

Caissons and well foundation, open box. Pneumatic Caissons sinking method- sand 
island method, Caisson disease, Capacity and settlement of piers and Caissons, Design of 
well foundations.

  8.Sheet piles and Cofferdams: 

Temporary supports and braced, Struting for excavation pressure distribution cofferdams 
– braced and cellular, Design of cantilever and anchored sheet piles. 

9.Foundation on Black Cotton Soils: 

Characteristics of black cotton soils. Problems, swelling potential, under reamed piles, 
design Principles and techniques.

  

10.Modern types of foundation: 

Foundation  treatment  for  bridges,  dams,  grouting  tech.,  sand  drains,  diaphragm wall 
tech.,  anchoring  of  foundation,  stone  columns,  vibroflotation,  preloading  tech.,  Civil 
Engg. Application of Geo- synthetics, vertical, precast bored piles, jet grouting , Types of 
anchoring of foundation, Improving bearing capacity.

       

  



401005: PRESTRESSED CONCRETE AND ADVANCED DESIGN OF 

STRUCTURES 

  

Teaching Scheme:      Examination Scheme: 

Lectures: 4 hrs/week Paper: 100 Marks

Practicals:  2 hrs/week Oral: 50 Marks

     

1.Prestressed Concrete Structures: 

Introduction-  Basic  concepts,  materials,  various  pretensioning  and  post  tensioning 
systems, concept of losses, Design of simply supported beams of rectangular and flanged 
sections for flexure and shear, concept of cable profile.

Analysis of continuous beams of two spans.

Note: Design should conform to the latest version of IS 1343.

  

2.Advanced Design of Reinforced Concrete Structures: 

Multistoried  Frames  – Analysis  using  substitute  frame  method,  Analysis  for  lateral 

loads using cantilever and portal method. Design of multistoried building using design 
aids, computer programs for all loads including wind and earthquake loads.

  

Design of retaining wall – Design of cantilever retaining wall for all loads including 

surcharge etc. Tee and Ell shapes.

  

Design of combined footing:  Rectangular-both slab and L beam type for two columns 

only.



Design of Water tank – Design of containers only, circular tanks with flexible joint at 

base, Circular tank with rigid joint at base, Rectangular Water tanks, Design should be 
done both by approximate method and I.S. 3370 method. 

Note: Design should conform to the latest version of I.S. 456, I.S. 875, I.S. 3370 and I.S. 

1893

  

Term work: 

The term work should be based on the syllabus above.

1.Term  work  should  consist  of  minimum three  half  imperical  sheets,  based  on  two 
projects of RCC and one project of prestressed concrete.

2.Two site visit reports one each of RCC and another PSC.

3.Report on analysis and design of small R.C. structures using computer program.

  

Oral Exam. - Oral is based on term work.

  

Reference Books: 

1)      Dr. V. L. Shah and Dr. S.R. Karve- design of Multistoried Buildings. (G+3)

2)      Roy and Sinha- Design of R.C. Structures.

3)      Krishnaraju- Advanced Design of Structures.

4)      T.Y.Lin-Design of Prestressed Concrete Structures.

  

  

401006- PROJECT WORK 



  

Practical period                                         Term Work : 100 Marks. 

2 hrs / week , Semester – I                         Oral : 50 Marks

4 Hrs / Week, Semester – II

  

The work shall consist of a journal / report pertaining to the Civil Engineering Field. The 
work may consists of a any one or more of the following

1.Critical Survey of literature.

2.Experimental Investigation.

3.Design & Fabrication of a model.

4.Design problem.

5.Industrial Assignment / field study & analysis

  

Use of computers preferred.

  

Oral : Oral shall be based on the Term Work.

  

  

401007: SEMINAR 

      

      



Teaching Scheme                                        Examination Scheme  

2 Contact hrs / week                                   Oral (Presentation):

       50 Marks

  

Nature of Topics: 

1.Literature Survey, comparison & conclusion regarding materials of construction

a.Methods of design

b.Methods of construction

c.Testing of materials

d.New material of construction & recent trends in design & construction

2.Use of by product such as fly ash slag, husk, stone dust etc.

3.Construction failure investigation & conclusions.

  

  

  

  

  

  

401008-1 ELECTIVE II AIR POLLUTION 

  

Teaching Scheme:                      Examination Scheme: 



 Lectures: 4 hrs./week                    Paper: 100 

 Marks Practicals: 2 hrs. /week     Duration: 3hrs. 

                                                     T. W.: 25 Marks 

  

1.  Meteorological  Aspects:  Parameters  influencing  air  pollution,  measurement  of 

Parameters,  plum behavior,  transport,  diffusion,  formulae  for  stack  heights.  Gaussion 
diffusion models for finding ground level concentration. Design problems of height of 
chimney & ground level concentration. 

  

 2. Air Sampling and Analysis: 

 Air pollution survey, Basis and statistical considerations of sampling sites, devices and 
methods used for sampling gases, and particulates, stack sampling, isokinetic sampling, 
analysis  of  air,  samples  chemical  and  instrumental  methods.  Ambient  air  quality 
standards & emission standards. 

  

3. Chemistry of air Pollution: 

Photo  chemistry  of  air  pollution,  photochemical  smog,  reactions,  involved  in  its 
formation, factors influencing its reactions. 

  

4.  Effects  of  Air  Pollution: Effects  on  man,  animals,  vegetation  and  property, 

Economics of loss die to Pollution Episodes, Air pollution index. 

  

5. Odours: 

Sources, measurement and control. 

  



6. Control of pollution: 

By process modification, change of raw materials, fuel process equipment and process 
operation. By use of a pollution control equipment for particulate and gases pollutants & 
Design of control Equipment as ESP scrubber, bag filter, cyclones etc. 

  

7. Land use Planning: 

As a method of air pollution control. 

  

8. Economics of air pollution control: 

 Cost/benefit ratio and optimization. 

  

9. Legislation and regulation: 

   Air (prevention and control) Pollution act. 1981.The Environment (Protection) act 

   1986. Emission standard For stationary sources and mobile sources. 

  

10. Environmental Impact Assessment: 

Prediction and assessment of air environment. 

  

Term Work: 

(a) Term work shall consist of detailed report on any two of the chapters Covered by the 
syllabus. 

(b) A report on Experimental work or analysis associated with air Pollution studies. 



Oral Examination: -. 

Oral Examination will be based on the above syllabus and term work. 

  

Reference Books 

1.Air Pollution - H. V. N. Roa & M.N. Roa, TMH, Pub. 

2.Air Pollution - Perkins. 

3. Environmental Engg. Peavy, & Rowe, McGraw Hill- Pub. 

4.Environmental Engg. Davis, McGraw Hill- Pub. 

5. Air Pollution- Stern. 

6. Air Pollution Control- Martin Crawford.   

  

  

401008: ADVANCED ENGG. GEOLOGY WITH ROCK MECHANICS 

Elective – II 

Teaching scheme: Examination Scheme: 

Lectures: 4 hours / week Paper: 100 Marks

Practical: 2 Hours / Week Duration 3 Hours

Oral: 50 Marks  Term Work: 25 Mks.                              

  

Introduction:



Importance of geological studies in engg.investigations. Precaution necessary to avoid 
misleading conclusions likely to be drawn while interpreting drilling data with particular 
ref. to R.Q.D. Dependence of design on geological features of project site. Case histories 
illustrating  economics  made  possible  by  proper  geological  studies  &  wasteful 
expenditure or difficulties resulting from their neglect. Engg. characters of rocks of major 
rock formations of India.Engg. Geology of the Deccan Trap Basalts: Factors affecting 
strength  &  watertightness.  Stability  of  cuts  &  ability  to  stand  without  support. 
Significance  of  commonly  occurring  features  like  gas  cavities,  jointing,  weathering, 
hydrothermal alteration, volcanic breccias, techylytes, dykes, fractures, field structures of 
flows, stratigraphic sequence of flows etc. in various civil engg. Projects.

  

Dams: 

Strength & water tightness of Deccan trap rocks from foundation point of view. Physical 
properties  such  as  compressive  strength,  water  absorption  etc.  of  basalts.  Effect  of 
weathering & hydrothermal alteration on the engg. Properties of rocks. Deterioration of 
rock masses on exposure to atmosphere & suitable treatment for such rocks. Illustrative 
case histories.

  

Foundation Treatment:

Foundation investigations during construction for determining the foundation treatment 
for  adverse  geological  features.  Determination  of  foundation  levels/cut  off  levels  for 
earth dams. Correction of adverse features by means of grouting. Grout ability of rocks. 
Consolidation  grouting  for  improving  strength  of  weak  &fragmented  rocks.  Curtain 
grouting for preventing leakage through foundation rocks. Determining depths & zones 
of consolidation & curtain grouting.  Relation of zones of grouting with ht.  Of dams. 
Foundation  treatment  for  fractures  having  different  manifestation,  jointed  rocks, 
tachylytes & dykes. Typical case histories.

  

  

Erosion of Tail Channels:



Erosion of tail channel as factor in selecting site for spillway. Causes of rapid erosion of 
tail  channels of  side spillways.  Geological  conditions  leading to tail  channel  erosion. 
Case histories.

  

Tunneling: 

Variations  in  methodology  of  investigation  for  different  types  of  tunnels  for 
differentpurposes, location, spacing, angles & depths of drill holes suitable for different 
types  of  tunnels.  difficulties  introduced  by  tachylytes,  volcanic  breccias,  tuffs, 
intertrappean beds, fractures, dykes, hydrothermal alteration, flow contacts &unfavorable 
field  characters.  Computing  structures  discontinuities  in  rock  masses,  R.  Q.  D.  joint 
frequency  index,  R.M.R.  values,  Q.  system,  standup  time.  Limitations  of  these. 
Dependence of protective measures such as guniting, rock bolting, shotcreting, steel fiber 
shotcreting,  permanent  steel  supports,  lagging  concreting  &  contact  grouting  above 
permanent steel supports on geological conditions. Suitability of T.B.M.& road headers. 
Experience of some important tunnels in deccan trap rocks.

  

Bridges: 

Investigation  for  bridge  foundation,  difference  in  objectives  of  investigation  of  dam 
foundation & investigation of bridge foundation. Computing safe bearing capacity for 
bridge foundation based on nature & structures of rock.  Foundation settlements. Case 
histories.

  

Construction Material: 

Deccan Trap basalts as construction material.  Use of compact basalt  & amygdaloidal 
basalts as rubble for masonry & metal for concrete & pavement quality concrete. Study 
of case histories.

  
Ground water conditions in Maharashtra: 



G.W.Condition in Mah. with reference to Deccan trap area. Water bearing characters of 
different type of basalts, volcanic breccias, tachylytic basalt, dykes, fractures, weathering 
products  &older  alluvium.  Geologicalfactors  governing  natural  recharge.  Geological 
aspects of multi aquifer system, deep seated water & deep drilled tube wells. Geological 
aspects of conservation of water & artificial recharge. Dependence of success of such 
schemes  as  percolation  tanks  &  watershed  development  on  geological  conditions 
&necessity of geological studies for such schemes. Study of case histories.

  

Geology of Soil Formation: 

Residual & transported soils. Rock weathering conditions favorable for decomposition & 
disintegration. Influence of climate on residual & transported soils in the Deccan Trap 
Rivers & its engg.character. Effect of deposition of calcium Carbonate. Scarcity of sand 
in the rivers in the Deccan trap area.

  

Geophysical Investigation: 

Seismic & electrical resistivity methods of exploration as applied to engg. investigations.

Rock Mechanics: 

General  principles of rock mechanics.  Dependence of physical properties of rocks on 
geological  characters.  testing  methods.  Mechanical  properties  of  Deccan  trap  rocks. 
Calculation of R.Q.D. joint frequency index, R.M.R.Q. system, standup time calculations. 
Bieniawaski’s geomechanical classification etc.

Urban Geology: 

Influence of geological factors upon urban development & planning.

  

Faults: 

Faults & their civil engg. significance.

  



Earthquakes: 

Seismisity  in  Maharashtra.  Earthquakes  takes  place  in  the  areas  of  some  dams  & 
geological conditions indication lack of connection of these reservoirs. 

Practical work: 

Logging of drill cover, preparation of Lithologs & interpreting, drilling data. Calculation 
of R. Q. D. & joint frequency index preparing geological cross sections from drill hole 
data & using them for designing of civil engineering structures.

Use of electrical resistivity method for determining depth of bed rock.

Study of geological aspects of an engineering projects & witting a report based on studies 
carried out during visits to civil engineering projects.

The practical journal will be examined as term work & there will be oral  based on the 
term work.

  

Reference book: 

Gupte  R.  B.  (1980)  –  P.  W.  D.  Handbook  Chapter  –6,  Part-II  ‘Engineering 
Geology’Government of Maharashtra.

Jaeger – Rock Mechanics in Engineering.

Goodmann – Principles of Rock Mechanics.

Bieniawski Z. T. – Engineering Classification of jointed rock masses.

  

401008 –3 ELECTIVE - II 

ADVANCED TRANSPORTATION ENGINEERING 

  

Teaching Scheme:    Examination Scheme: 



Lecturers: 4hrs. /week.                                                               Paper: 100 Mark 

Practical: 2hrs. /week.                                                                Duration: 4hrs. 

                                                                                                   Oral: 50 Marks. 

                                                                                                   T. W.: 25 Marks. 

1. Transport System Planning: 

transport policy, process, travel demand forecasting trip generation, model spilt analysis, 
trip  distribution,  route  assignment  analysis,  Transport  Networks,  0D matrix,  network 
flow analysis. 

  

2. Urban Transport Technology: 

Classification, mass and rapid transit system, personal rapid transit system, bus system, 
automated  highways,  urban  goods  movement,  broad  classification  of  urban  goods 
movements,  demands,  external  commodity  movements,  inter  industry  consignment, 
house hold based consignment 

  

  

  

  

3. Transport Economics & Financing: 

Vehicle operations cost, running cost, pollution cost, value of travel time, road damage 
cost, congestion cost, accident cost economic evaluation, various economic studies. 

  

4. Highway Financing: Pay as you go method, credit financing, private financing, BOT, 
BOOT,  dedicated  road  funds,  road  pricing,  tolls,  private  provisions,  advantages& 
limitations. 



  

5. Traffic Systems: 

Traffic  impacts, traffic  studies,  level of analysis,  traffic  analysis  process,  basic traffic 
theory,  intersection  studies,  turning  movements,  flow,  delays,  and  queuing  \,  signal 
design,  grade  separated  intersection,  parking  studies,  Traffic  generation  and parking, 
parking  and  entrance  facilities,  parking  demand  surveys  and  requirements,  parking 
facilities, traffic safety and traffic regulations, instrumentation of traffic monitoring, road 
safety,  statuory  accident  records,  site  investigation  conflict  studies,  driver  behavior 
studies. 

  

6. Pavements studies: 

Stress distribution in layered media, one and two layer system, ESWL, joints, transverse, 
longitudinal and construction joints, design of dowel bars, temperature 

reinforcement, design strategy, highway pavements and airport pavements, performance 
studies, WASHO & AASHO road test, Flexible pavements studies, concrete pavement 
studies, surface characteristics of pavements, profile measurements, skid resistance, its 
measurements,  IRC, AASHO guide to design of pavement structures and design of joints 
and pavements failure, mechanization in pavement construction. 

  

7. Overlay design: 

 Strengthening of flexible pavements, flexible over flexible, flexible over rigid, rigid over 
rigid, rigid over flexible pavements under special situations, rural, freezing soils, B. C: 
soils, desert soils. 

  

Reference Books : 

1. Highway Engineering - Laurence I Hewes & Clarkson H Oglesby 

2. Traffic Engineering and Transport Planning - L R Kadiyali. 



3. The Design and Performance of Road Pavements - David Croney, Paul Croney. 

4. Understanding Traffic System -Michel A Taylor, William Young, PeterW Bonsall. 

5. Principles of Urban Transport Systems Planning - B. G.Hutchinson. 

6. Introduction to transport planning - M. J. Bruton. 

7. Transport Networks - Potts Oliver (Academic Press). 

8. Modem Construction Equipments's and methods- Frank Harries. 

9. Principles of Pavement Design - E.F. Yoder  (John Wiley & Sons, lnc Usa). 

10. Fundamentals of Transportation Engineering - C. S. Papacostas. 

  



401008 - 4 ELECTIVE II 

ADVANCED ANALYSIS AND DESIGN OF STURCTURES 

  

Teaching Scheme:   Examination Scheme: 

Lecturers: 4hrs. /week.                                                             Paper: 100 Mark 

Practical: 2hrs. /week.                                                              Duration: 4hrs. 

                                                                                                 Oral: 50 Marks. 

                                                                                                 T. W.: 25 Marks. 

1. Dynamics of structures: (Analysis) 

Free and forced, Undamped and damped vibrations of single degree, double degree & 
multiple degree freedom system. Natural frequency and modes of vibration, concept of 
resonance vibration analysis of bars, beams & single bay single storied portal  frames. 
Response of structures to dynamic loading such as earthquake and wind. I.S. code 1893 
recommendations. 

  

2.Theory of plates & shells: (Analysis) 

Small deflection theory of thin plates, Governing equation, various boundary conditions. 
Navier's solution for simply supported rectangular plate. Analysis of circular plates under 
uniformly distributed load. 

  

3.Prestressed  Concrete:  (Design)   Design  of  two  span  continuous  beam.  Design  of 
composite  construction  of  prestressed  & In-situ  concrete.  Different  types  & stresses, 
Differential shrinkage deflection, flexure & shear strength of composite section, stresses 
at limit state of serviceabilities. 

  



4. Reinforced Cement Concrete: (Design). 

Design of Rectangular combined footing 

Design of water tank (rectangular) resting on ground, intze water tank including staging 
for wind & earth quake forces.  

  

Note: The design should conform to the latest versions off: 

456, I. S. 800, I. S. 3370. 

  

Term Work: 

I) At least two half imperial size sheets on the projects (one on RCC project) &   

   (one on PSC project)   

2) Brief reports on two site visits. 

3) At least one assignments on Dynamics of structures and  theory of plates topics 

    each. 

  

Oral: Oral Examination Will be based on the term work. 

  

Reference Books : 

I) Jain - Punmia - RCC Design - Laxmi Publication, 9th edition (Vol. I & II) 

2) T. Y. Lin - Prestressed Concrete 

3) Jain - Jay Krishna - RCC Design 



4) Anil Chopra - Dynamics of structures 

5) S. P. Timoshenko - Plates & Shells. 

  



401008 - 5 ELECTIVE II 

EARTH STRUCTURES

Teaching Scheme:   Examination Scheme: 

Lecturers: 4hrs. /week.                                                              Paper: 100 Mark 

Practical: 2hrs. /week.                                                               Duration: 4hrs. 

                                                                                                  Oral: 50 Marks. 

                                                                                                  T. W.: 25 Marks. 

1. Soil Properties: 

 Factors influencing nature and formation of soils, complexity of soil nature, typical soil 
deposit with special reference to Indian soils, evaluation of soil properties, identification 
and  classification,  suitability  of  soils  for  earth  embankments,  backfill,  pavements, 
Investigation for borrow areas. 

  

2. Earth pressure and Stability: 

Earth  pressure  theories,  stability  of  infinite  slopes,  stability  number,  effect  of  Pore 
pressure, seismic forces. 

  

3. Stability of Retaining Walls: 

Gravity  cantilever  and  sheet  pile  walls,  Earth  pressure  on  shorings  and  open  cuts, 
drainage and dewatering of retaining walls, design of retaining walls. 

  

4. Seepage: 



Gravity conditions of flow, through previous medium, equations of potential flow net 
analysis,  construction  of  flow  net,  anisotropic  seepage  force,  critical  exit  gradient, 
seepage control. 

  

5. Design of Earth and Earth Rock Embankments: 

Basic considerations of design, types of embankments, locations alignment of earth dam, 
foundation treatment  embankment design,  drainage system, E-dam appurtenances,  u/s 
protection, core cut off filter, relief wells conduits Instruments E-dam, seismic forces. 

  

6. Construction of Embankments: 

Embankments  for  E-dam  canals,  levees,  roads  preparation,  borrow  pit  excavation, 
placement of fill, compaction methods and equipment, compaction control. 

  

7. Properties in Black Cotton Soils: 

Nature and characteristics of black cotton soils, Chemical composition of black cotton 
soils. Clay minerology, swelling potentials and its measurements, advanced techniques 
for measurements of swelling potentials detrimental effects and remedial measures, under 
ream piles. 

  

8. Application of Geosynthetics in Earth structures: 

Types of Geosynthetic materials, Various testing methods, characteristics of geosynthtics 
materials, application of geosynthtics as subgrade structure, soil reinforcement, erosion 
control etc. 

  

  

  



  

Term Work: 

 A. Experiments to be conducted: (Any three) 

i) Consolidation test 

ii) Swelling pressure test 

iii) Triaxial test with measurement of pore pressure 

iv) C. B. R. test. 

  

B. Assignments: (Any five) 

1. Computation of earth pressure behind the retaining wall by graphical method.

2. Computation of earth pressure behind the retaining wall, by analytical methods. 

3. Design of sheet pile cofferdam. 

4. Development of flow net for seepage through the dam. 

5. Computation of pore pressures, uplift, in case of see age through the earthen dam. 

6. Stability analysis of the earthen dam. 

  

C. Computer programme for any two the topics covered in the theory. 

  

Oral Examination will be based on the above term work. 

  

  



  

  401008: 6 ELECTIVE- II 

CONCRETE COMPOSITES & PRECAST CONCRETE 

  

Teaching Scheme:   Examination Scheme: 

Lecturers: 4hrs. /week.                                                                 Paper: 100 Mark 

Practical: 2hrs. /week.                                                                  Duration: 4hrs. 

                                                                                                    Oral: 50 Marks. 

                                                                                                  T. W.: 25 Marks. 

Review: 

Of concrete as a structural material, Development of concrete technology - materials for 
concrete - cement, aggregate, Admixture, Etc. Properties of concrete - strength, elasticity, 
shrink-age,  Permeability,  durability  etc.  Testing  of  fresh  and  hardened  concrete  Mix 
Design - Road Note No.4 method, ACIT method, 1 method, Design of high strength 
mixes, containing entrained air

  

Concrete Composites: 

 Historical  development,  Interaction  between  fibres  and  matrix  Basic  Concept  and 
mechanical properties, Tension, bending, properties of Special types of concrete such as 
polypropylene concrete, fiber reinforced concretes - using carbon fibres, glass fiber steel 
etc. Ferrocement, Lightweight and high-density concrete 

Analysis  and  Design  of  prefabricated  Concrete,  Structural  element,  and  structure 
industrialized manufacture of concrete element 

 Precast Concrete construction, joints in precast construction, erection and assembly 
techniques.  



  

TERM-WORK: 

1) At lest 10 Practicals based on the following. 

a) Testing of special types of cements such as high strength cement, Pozzolana

    cement, sulpher resisting cement etc.

b) Properties of concrete - shrinkage, permeability etc. 

c) Concrete mix design including high strength and air entrained concrete mixes. 

d) Teaching of special types of concrete such as Ferrocement Polymerconcrete, 

   SFRC, GFRC, for flexure, tension etc. 

2) Brief report on two site visits. Oral examination based on term work. 

  

Reference Books : 

1) Neville & Brooks- Concrete Technology. 

2) P.N. Balaguru, S.P. Shah- Fibre Reinforced Cement Composites. 

  

  

401009:DAMS AND HYDRAULIC STRUCTURES 

  

Teaching Scheme:      Examination Scheme:  

Lectures: 4 hrs/week Paper: 100 Marks

Practicals:  4 hrs/week Duration : 3 hrs.



Term Work: 25 Marks

Oral: 50 Marks

1.Dams:Types of dam: Choice of Dam, height. 

  

2. Gravity dams: Force acting, Stability. and design of gravity dams, low and high dams, 
preparation of foundation , grouting, concrete for dams, rolled concrete construction. 

  

3. Earth dams: Element of an earth dam, basic design consideration, design of section, 
design of filters , rock toe, pitching, causes of failures, piping an its prevention, rolled 
filled construction. 

   

4. Introduction to Arch Dams :(Only elementary) 

  

5.  Spillways: Spillway capacity,  flood absorption disposal,  different  type of spillway, 
their principles of design and construction. Energy dissipation below spillways. 

  

6 Gates:  Type and uses. 

  

7. Diversion  Head Works: Selection of site, layout of work, type of weirs and barrages, 
design  for  subsurface  flow,  safety  against  piping  and uplift,  Blight,  lane  and Khosla 
theories, Design of weirs on permeable foundations. 

  

8.  Canal  Irrigation:  Type  of  canals,  canal  alignment,  Losses  in  irrigation  cannels. 

Design of lined channels, Various types of canal lining, economics of lining.



  

9.  Preliminary  sediment  transport  theory:  Critical  tractive  force,  regimes  of  flow, 
resistance of bed forms, suspended and bed load, its effects on channel design. Design of 
stable  channels  in  alluvium,  the  regime  method,  semitheoretical  approached,  cross-
section of irrigation channels. 

  

10  Canal  Masonry  Works:  Cross  drainage  works,  necessity  type  and  selection 
comparative  merits  and  demerits,  basic  principles  of  design  of  cross-drainage  work. 
Falls, types and design, regulation, distributory head 

  

  

  

11.  River  Training  works:  Hydraulics  of  alluvial  rivers,  meandering,  aggradating, 
degradation, river training, necessity, river training works and blank protect in, various 
measures and their design and construction principles. 

  

12. Hydro-power: General features of hydropower, type of development general layout 

of  different  types.  assessment  of  power  potential,  main components  of  hydro-  power 
schemes. Types and selection of turbines, setting of turbines, cavitations. 

     

Term Work: 

Minimum seven assignments as per the list given below.

  

Group I: All Assignments Compulsory.

1.Marketing catchment area on a topo sheet and working out average annual rain        



   fall and determining yield.

2.Stability and analysis of Gravity dam.

3.Stability and analysis of Earth dam.

4.Design of Spillway and Stilling basin.

5.Design of canals.

  

Group –II: Any one of the following:

1.Design and analysis of a weir on permeable foundation.

2.Any one type cross drainage works.

3.Any one type of canal fall and standing wave flume.

  

Group -III Any one of the following:

1.To develop a unit hydrograph and to draw a flood hydro graph for given two or

   three successive of a water resources project.

2.Benefit cost analysis of a water resources project.

3.Any one type of river training work.

 4.A typical layout of a high head hydropower plant, function of the components

   and details of cost constructions.

5.A report based on visits to any irrigation projects during the second semester.

Oral : Based on above syllabus:

  



Text Books: 

1.Irrigation Engineering – S. K. Gag.

2.Irrigation,  Water Resources and Water Power Engineering – Dr. P. Modi, Publisher 
Standard Book House.

3.Irrigation and Water Power Engineering – Dr. Punmia, Dr. Pande, Standred Publishres.

4. Irrigation Engineering – G. S. Birdie and Das, Dhanpat Rai and Sons.

5. Engineering Hydrology – Subramanyam, Tata MaGraw Hill.

  

Reference Books : 

1.Concrete Dams – R. S. Varshney, OxFord and Publishing co.

2.Hydrology and Water Resources – R. K. Sharma, Dhanpat Rai and Sons.

3.Theory and Design of Irrigation Structures –Vol -I, II, III, Varshney, Gupta 
Publication, Nemchand and Borothers.

4.River behavior Management and Trainign C. B. I. P. Vol. I (1989).

5 Irrigation Theory and Practice Michael, Vikas Publication House.

6.Irrigation Structures – Milos Holy – C. B. I. P.

7.water Management – Jaspal Singh , M. S. Acharya , Arun Sharma, Himanshu

   Publication.

8.Design of Earth Dams – A. L. Goldin and L. N. Rasskazor.

  

  

401010: TRANSPORTATION ENGINEERING- II 



  

Teaching scheme:                                Examination Scheme: 

Lectures: 4Hrs/week                            Paper: 100 Marks 

Practical: 2Hrs/week                            Duration: 3Hrs. 

T.W.: 25 Marks 

Section I 

Highway Engineering 

1.Introduction:  Role  of  transportation,  Scope  of  road  transportation,  Highway 
development  in  India.  Necessity  of  highway  planning  and  development  plans  e.g. 
Bombay plan Lucknow plan.

  

2.Classification of roads, star and grid road pattern, planning and preparation of master 
plan based on saturation system, Determination of road length.

  

3.Highway alignment and Geometric design: Basic requirements of an ideal alignment 
and factors controlling it, Engineering survey for highway location, Special requirements 
for hill roads, Design controls and criteria for geometric design, Cross sectional elements, 
Sight Distance requirements,  Stopping distance, Overtaking sight distance, Overtaking 
Zones  with  IRC recommendations,  Attainment  of  Super  elevation,  Radius  of  curves, 
methods of introduction of extra widening, Widening of pavement on horizontal curves, 
Horizontal  transition curves-  Objects, necessity, types of transition curves,  length and 
shift  of  transition  curves.  Design  of  vertical  alignment,  Gradient  and  its  type,  IRC 
recommendations, Grade compensation on horizontal curve, Vertical curves:- Crest and 
sag  curves,  types  of  summit  curves,  Length  of  summit  curve  for  SSD  and  OSD. 
Requirements,  Types  of valley curves,  Length of  valley curve  for  comfort  and Head 
Light Sight Distance criteria.

  



4.Highway Materials:

Importance and properties of Sub-grade , and pavement component materials. Behavior 
of  materials  interaction,  Tests  on  aggregates,  Bituminous  materials  and  Bituminous 
mixes, Marshall stability Test

  

5.Pavement Design:

Requirements, Factors influencing the Rigid and Flexible Pavement, Flexible pavement 
design  by  Group  Index  Method.  And  C.B.R.  method,  Rigid  pavement  design, 
Westergaard’s  Analysis  of  Wheel  load  stresses  and  Temperature  stresses  in  rigid 
pavement. IRC recommendation. Pavement failure.

  

6.Traffic Engineering:

Traffic  characteristics,  Traffic  studies  and  their  uses,  Traffic  regulation  and  control 
devices, types of road intersections.

  

7.W.B.M.:

Constructions and maintenance and quality control, Repairs and maintenance.

  

8.Highway Drainage:

Importance of highway drainage, Subsurface, and surface drainage systems and design, 
Arboriculture.

  

SECTION- II 

Airport Engineering:



1.Introduction:

Advantages  and  limitations  of  air  transportation.  Aeroplane  component  parts  and 
important terms.

  

2.Airport Planning:

Aircraft  characteristics  Which influence judicious and Scientific  planning of  airports, 
Selection of sites, survey and drawings to be prepared for airport planning.

  

3.Airport Layout:

Characteristics  of  good layout,  runway configuration,  imaginary  surfaces  Location of 
terminal  buildings,  Aprons  and  Hangers.  Zoning  requirements  regarding  permissible 
heights of constructions and landing within the airport boundary.

  

4.Runways and Taxiways:

Runway orientation, wind coverage, use of wind rose diagram, Basic runway length, 
Corrections for elevation, temperature and gradient as per ICAO and FAA 
recommendation. Airport classification by ICAO. Basic recommendations for geometric 
design standards regarding length, width, longitudinal and transverse gradients and width 
of safety area. Sight distance, Turning radius and rate of changes of longitudinal 
gradients.

  

5.Heliport:

Characteristics  of  Helicopters,  Nature  of  helicopter  transport  and  site  selection  for 
Heliport.

  

Bridge Engineering: 



1.Introduction:

Classification of bridges, Preliminary data to be collected during investigation of site for 
bridges, Economical span, Afflux, HFL, Scour depth and clearance, Locations of piers 
and abutments, Factors influencing the choice of bridge super structure.

  

2.Loads on Bridges:

Brief specifications of different loads, forces, stresses coming on bridges, IRC and IRS 
load specification.

  

3.Substructure:

Abutment,  Piers  and  wing  walls  with  their  types  based  on  suitability  requirement, 
approach roads.

  

4.Various types of Bridges:

a) Culvert: Definition, Waterway of Culvert and types.

b) Temporary Bridges: Definition, materials used, brief general ideas

about timber, floating and pantoon bridges.

c) Movable Bridges: Bascule, Cut boat, Flying, Swing, lift, transporter  and transverse 
bridges. Their requirement and suitability.

d) Fixed Span Bridges:

Simple,  Continuous,  cantilever,  Arch,  Suspension,  Bow string  Girder  type  and  rigid 
frame and cable stayed bridges, materials for super structure.

5.Bearing:



Definition, purpose and importance. Types of bearings with their suitability, introduction 
to different techniques of erection of bridge super structure and maintenance of bridges.

  

Practicals: 

A set of experiments based on following topics:

1.Aggregate Testing:

Aggregate Impact Test, Los Angeles abrasion test, Flakiness index and Elongation index 
under shape test, Specific Gravity and Water absorption test,  Bitumen stripping value 
test.

  

2.Bitumen test:

Penetration  test,  Ductility  test,  Softening  point  test,  Viscosity  test,  Flash  Point  test. 
Specific Gravity test.

  

3.Bitumen Premix Test:

Marshall Stability Test.

  

4.C.B.R. Test:

Term Work shall consist of a journal based on the above mentioned practicals.

  

  

401011: QUANTITY SURVEYING, CONTRACT & TENDERS 

  



Teaching Scheme: Examination Scheme: 

Lectures: 4 hrs. /week Paper: 100 Marks. 

Practicals: 4 hrs. /Week Duration: 4 hrs. 

                                 Oral: 50 
Marks 

                                T. W.: 25 
Marks 

  

SECTION –I 

1) Estimating: 

Definition, importance of quality surveying for civil engineer, purpose, type of estimates, 
data  required  for  estimates.  Item  of  work,  description  of  an  item  work,  units  of 
measurement  & principles deciding the units,  I.  S. & PWD mode of measurement  of 
building works. 

  

2)Approximate Estimate: 

Definition  ,  purpose,  methods  of  approximate  estimating  of  building  &  other  civil 
engineering projects like roads, irrigation & water supply & sanitary engineering. 

  

3) Taking out quantities : 

Principles  ,  methods of  taking out  quantities  for  different  assignments in  term work, 
Abstracting,  bill  of  quantities,  provisional  &  prime  cost  items,  contingencies, 
establishment charges, centage charges.  

  

4) Analysis of rates: 



Factors affecting cost an item of work material, labour, tools & plant, overhead & profit. 
Task work-definition  & factors affecting task Transportation of material & cost Schedule 
of materials & labour, schedule of rates ( D. S. R.) analysis of rates of different items 
mentioned in T/W. 

  

  

SECTION- II 

5) Specifications: 

Definition & purpose, type, drafting specifications, legal aspect. Specifications of stone 
masonry, woodwork, and earthwork, reinforcing brick work of R. C. C. work. 

  

  

  

6) Valuation Property: 

Purpose, nature of value, price, cost and value, factors affecting value of property. Free 
hold property. Depreciation & methods of working out depreciation, sinking fund, years 
purpose, out goings. 

  

Methods of Valuation: 

Land & building basis, 

Rental basis, 

Reproduction & replacement cost basis, 

Profit basis , fixation of rent. 

  



7) Contracts & tenders: 

General idea, types of contracts. 

  

i) Methods of extending work: 

PWD  procedure  of  execution  of  work,  Administrative  approval,  budget  provision 
Technical Sanction, Different methods of execution of work in PWD, like piecework, 
rate list, day work, daily labour. 

  

ii)  Contract:  General  idea,  types of contracts.  Low of  contract.  Definition ,  object  & 
essential of valid contract conditions , specific conditions condition regarding EM, SD, 
time limit (  Its importance ).  Liquidated damages & other  more important  conditions 
regarding addition, alteration, extra items, testing & materials, defective work, subletting 
powers  delighted  to  engineer  in  charge,  regarding  the  above aspect  ,  defect  liability 
period retention money, termination of contracts , interim payment or running amount 
bills , advance payment , secured advance , final bill. 

  

iii) Tenders & Tender Notice; 

Tenders, types of tenders , invitation of tender notice , documents , method of preparation 
on & submission of tenders , scrutiny of tenders, acceptance of tenders , General idea of 
global tenders. 

  

Term Work: 

1.Detailed estimating of a two stories R. C. C. framed building using D.S. R.     rates. 

2.Working out quantities of steel reinforcement for an R. C. C. structure 

3.Detailed estimate of house drainage & water supply arrangement. 

4.Detailed estimates of any two of the following: 



a. Taking out quantities using computer software for one column, footing beam & slab 

    panel. 

b. Taking out quantities of formwork. 

c. Pipe culvert & slab culvert. 

d. Earth work ( for a road, railway , canal or small dam). 

5. Detail specification of any two items. 

6. Analysis of rates for two items based on labour contractor & three by conventional   

    method using market rates. 

7. Valuation reports of a residential building using o-1 form. 

 8.Preparation of draft tender notice. 

  

Oral: Oral shall be on term work: Question paper shall be based on theory as well as   

          term work.. 
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