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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION, MUMBAI

	TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME : DIPLOMA IN CIVIL ENGINEERING

	COURSE CODE : CC

	DURATION OF COURSE : 8 SEMESTERS                                                                                  WITH EFFECT FROM: 2011-12

	SEMESTER :  FIFTH                                                                                                                        SCHEME : E

	PATTERN : CORRESPONDENCE - SEMESTER                                                                        

	SR.

NO
	SUBJECT TITLE
	Abbreviation
	SUB CODE
	TEACHING SCHEME
	EXAMINATION SCHEME  

	
	
	
	
	TH
	TEST
	PR
	PAPER

HRS
	TH (1)
	PR (4)
	OR (8)
	TW (9)
	SW 

(           )

	
	
	
	
	
	
	
	
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	

	1
	Advance Surveying
	ASY
	12806
	05
	01
	48
	03
	100
	40
	50#
	20
	--
	--
	25@
	10
	50

	2
	Geo Technical Engineering
	GTE
	12807
	06
	01
	22
	03
	100
	40
	--
	--
	--
	--
	25@
	10
	

	3
	Hydraulics
	HYD
	12808
	06
	01
	22
	03
	100
	40
	--
	--
	25#
	10
	25@
	10
	

	4
	Theory Of Structures
	TOS
	12809
	07
	01
	--
	03
	100
	40
	--
	--
	--
	--
	--
	--
	

	TOTAL
	24
	04
	92
	
	400
	--
	50
	--
	25
	--
	75
	--
	50
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TOTAL CONTACT HOURS DURING RESIDENT SESSION: 120 HRS   [15 days * 8 hrs per day]                                        No theory Examination.

TOTAL MARKS -   600                                                           

ABBREVIATIONS: TH – THEORY, PR – PRACTICALS, OR – ORAL, TW – TERMWORK, SW-SESSIONAL WORK.

                                    @ - INTERNAL ASSESSMENT, # - EXTERNAL ASSESSMENT.  

NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL/ORAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 25 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [EXTERNAL ASSESSMENT INDICATED BY #] TO BE CONDUCTED AT EXAM CENTRE.

5. ALL PRACTICAL/ORAL EXAMINATION [INTERNAL ASSESSMENT @] TO BE CONDUCTED AT RESSIDENT SESSION.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.


Course Name
: Civil Engineering Group   


Course Code
: CC

Semester
: Fifth (Correspondence - DL)

Subject Title
:  Advance Surveying           


Subject Code
: 12806

Teaching and Examination Scheme:

	* Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER

HRS
	TH
	PR
	OR
	TW
	TOTAL

	05
	01
	48
	03
	100
	50#
	--
	25@
	175


* The teaching scheme is for 54 Hours out of the residence session of 120 Hours

#- External                                                    @ - Internal

NOTE: 

· Two tests each of 25 marks to be conducted as per the schedule given by MSBTE.

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale:

This is an applied technology Course Which is intended to teach Students application of facts, Concepts, Principles, and procedures in surveying and Levelling. It is also intended to teach students theodolite traversing and Modern Surveying equipments. With this knowledge and skill, He will be able to choose appropriate survey and levelling methods depending on requirement to carry out survey works for various civil engineering activities.

Objectives: 

The Students will be able to:

1)  Use survey instruments like theodolite and plane table.

2)  Record  the data in field book and  plot the collected data.

3)  Find out horizontal and vertical distances with a tacheometer.

4)  Set  out simple curve  using Theodolite. 

5)  Use of Modern Survey equipments - Micro Optic Theodolite and EDM.

6)  Apply principles of surveying and levelling for Civil Engineering works.

Learning Structure:


Contents: Theory

	Chapter
	Name of the Topic
	Marks

	01


	Plane Table Survey

1.1 Principles of plane table survey. Accessories required 

           Setting out of plane table , Leveling ,Centering and 

            Orientation , Use of Telescopic Alidade

1.2 Methods of plane table surveying – Radiation, Intersection, and Traversing.

1.3 Merits and Demerits of plane table Surveying. situations where plane table survey is used..  


	14



	02


	Theodolite Survey

2.1      Components of Transit Theodolite and Their functions. Technical terms used. Temporary adjustments of Transit Theodolite.

Swinging the telescope, Transiting, Changing the face.

2.2 Measurement of Horizontal angle, method of Repetition, errors eliminated by method of repetition. 

,Method of Reiteration, Measurement of Deflection angle, Measurement of   Vertical angle, Measurement of magnetic bearing of a line by Theodolite ,Prolonging a Straight line.

2.3 Sources of errors in Theodolite Surveying.

            Permanent adjustment of transit Theodolite ( only  

            relationship of different axes of Theodolite.).

2.4 Traversing with Theodolite – Method of included angles, locating details, checks in closed traverse, Calculation of  bearings from angles.

            Traverse Computation - Latitude, Departure    

            Consecutive Co-ordinates error of Closure, 

            Distribution of a angular error, balancing the traverse 

            by Bodwitch rule and Transit Rule, Gale’s traverse  

            table .simple problems on above topic.     


	30

	03
	Tacheometric Survey

3.1 Principle of Tacheometry,Essential requirements of Tacheometer.

3.2 Use of Theodolite as a Tacheometer with staff held in vertical and fixed hair method (No derivation).

            Determination of tacheometric constants, 

3.3       Simple  numerical problems on above topics.

  
	16

	04
	Curves

4.1 Types of curves used in road and railway alignments.Notations of simple circular curve.

         Designation of curve by radius and degree of curves.

4.2    Method of Setting out curve by offset from Long chord method and Rankine’s method of deflection angles.Simple Numerical problems on above topics. 
	14

	05
	Advanced Survey Equipments

5.1  Construction and use of one second Micro Optic Theodolite, Electronic Digital Theodolite.  Features of Electronic Theodolite

5.2 Principle of E.D.M, Components of E.D.M and their functions, use of E.D.M.

5.3    Construction and Use  of  Total station

5.4    Construction  and  Use  of  Digital Level

5.5    Construction  and Use  of  G.P.S.
	16

	06
	Aerial Survey and Remote sensing

6.1 Aerial Survey Introductions, definition, Aerial photograph. 

6.2 Remote Sensing – Introduction, Electro-Magnetic Energy , Remote sensing system- Passive system , Active system.

          Applications – mineral, land use / Land cover, Natural Hazards and Environmental engineering system. 


	10

	Total
	100


Practical:

Skills to be Developed:

Intellectual Skills:

1) Identify the components of plane table, theodolite, and advanced survey instruments.

2) Know the working principles of these survey instruments.

3) Finding the horizontal and vertical distances.

4) Identifying errors in setting out curve and tabulating elements of a curve. 

Motor Skills:

1) Taking and recording the observation in the field book.

2) Preparing drawings, maps etc. with the observed data.

3) Setting out curve for the given alignment.

4) Use Micro optic thodolite, EDM for finding different parameters.

 Instructions:-   

1) Group size for Practical work should be limited to maximum 6 Students.

2) Each student from the group should handle the instrument to understand.  the function of different components and use of the instrument.

3)   Drawing, plotting should be considered as part of practical.

4)   One full day per project is required for carrying out project work, which is to be plotted on a drawing sheet. 

5) Term work should consist of record of all practicals and projects, in Field Book and drawing sheets for the given projects.

List Of Practical:( Minimum 12 practical from list given below)

1) Using accessories carry out temporary adjustments of plane table.   

         Locating details by method of Radiation.

2) Locating details with plane table by method of intersection.

3)    Understanding the components of Theodolite and their functions, reading the 

         vernier and temporary adjustments of theodolite.

4)    Measurement of Horizontal angle by transit theodolite.

5)    Measurement of Horizontal angle by method of Repetition.

6)      Measurement of vertical angles by theodolite.

7)      Measurement of Magnetic bearing of a line using theodolite.

8)      Measurement of deflection angle by taking open traverse of 4 –5 sides.

9)      To find Reduced levels and horizontal distances using theodolite as a 

         Tacheometer.

10)    To find constants of a given Tacheometer.

11)    Study and use of One Second Micro Optic Theodolite for measurement of  Horizontal and Vertical angles


12)    Study of Total  Station  for knowing its components.

13)    Use of Total Station  for finding horizontal and vertical distances and reduced 

          levels.

14)  Setting out simple circular curve by Rankine’s method of  Deflection angles /    Long Chord  method for a given   problem.

List of Projects:   

1) Plane table survey project for 5-6 sided traverse and  locating details  of buildings, Roads  etc. by radiation and Intersection method , Sheet to be drawn  by each student separately  on A-1 size imperial drawing sheet.

2)  Theodolite traverse Survey for a closed traverse of 5-6 sides for a small  area. Computation by Gale’s traverse table. Plotting the traverse with details on A1 size imperial drawing sheet   

Learning Resources: 

Books:

	Sr. No.
	Title
	Author
	Publisher

	01
	Surveying and Levelling
	N N Basak
	Tata Mc Graw-Hill

	02
	Surveying and Levelling   Part I and II
	T .P. Kanetkar &   S. V, Kulkarni
	Pune Vidhyarthi Griha

Prakashan

	03
	Surveying and Levelling   Vol. I and II
	Dr. B. C. Punmiya
	Laxmi Publication

	04
	Text  book of Surveying
	S.K.Husain, M.S. Nagaraj
	S. Chand and company

	05
	Surveying and Levelling

Vol. I and II
	S. K. Duggal
	Tata Mc Graw-Hill




Course Name
: Civil Engineering Group.    

Course Code 
: CC

Semester
: Fifth (Correspondence - DL)

Subject Title
: Geo-Technical Engineering

 Subject Code
: 12807  

Teaching and Examination Scheme: 

	*Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	06
	01
	22
	03
	100
	--
	--
	25@
	125


* The teaching scheme is for 29 Hours out of the residence session of 120 Hours


# - External 



@ - Internal

NOTE: 

· Two tests each of 25 marks to be conducted as per the schedule given by MSBTE.

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale:


Every engineering structure such as building, bridges, dams, towers, monuments etc are supported by soil and rock.  The stability of these structures depends upon behaviors of soil and capacity of soil to carry loads under different environmental conditions.


The soil & rock is also used as construction materials for embankments, roads, dams, mud walls etc.


Thus it becomes mandatory to learn this subject which includes knowledge of physical properties, classification of soil, its behaviors and various techniques to improve soil properties.

Objectives:
Students will be able to:

1) Explain soil as three phase system and establish relationship between properties of soil.

2) Determine properties of soil by following standard test., procedure and plot particle size distribution curve.

3) Determine permeability by constant head and falling head test using Darcy’s Law

4) Obtained OMC & MDD for any soil sample by performing Proctor Compaction test.

5) calculate shearing  strength of soil, using Coulomb’s law  

Learning Structure:


Application

Procedure

Concept 

Fact  

 Contents: Theory
	Chapter
	Name of the Topic
	Marks

	01
	Overview Geotechnical Engineering

1.1
IS definition of soil, Importance of soil in Civil Engineering as construction material in Civil Engineering Structures, as foundation bed for structures 

1.2
Field application of geotechnical engineering for foundation design, pavement design, design of earth retaining structures, design of earthen dams, salient features of earthen dam like Panshet dam, Chaskaman dam, Urmodi dam etc.. (brief ideas only)
	02

	02
	Physical Properties of Soil

2.1
Soil as a three phase system, water content, determination of water content by oven drying method as per IS  code, 


void ratio, porosity and degree of saturation, density index,


unit weight of soil mass – bulk unit weight, dry unit weight, unit weight of solids, saturated unit weight, submerged unit weight, 
determination of bulk unit weight and dry unit weight by core cutter method and sand replacement method as per IS code, specific gravity, determination of specific gravity by pycnometer.

2.2
Consistency of soil, stages of consistency, Atterberg's limits of consistency viz. Liquid limit, plastic limit and shrinkage limit, plasticity index, determination of liquid limit, plastic limit and shrinkage limit as per IS code.

2.3
Particle size distribution, mechanical sieve analysis as per IS code particle size distribution curve, effective diameter of soil, Uniformity coefficient and coefficient of curvature, well graded and uniformly graded soils, particle size classification of soils & IS classification of soil.
	24

	03
	Permeability of Soil & Seepage Analysis

3.1
Definition of permeability, Darcy’s law of permeability, coefficient of permeability, typical values of coefficient of permeability for different soil, factors affecting permeability, determination of coefficient of permeability by constant head and falling head permeability tests, simple problems to determine coefficient of permeability.
3.2
Seepage through earthen structures, seepage velocity, seepage pressure, phreatic line, flow lines and equipotential lines, flow net, characteristics of flow net, application of flow net (no numerical problems)


	12

	04
	Shear Strength of Soil 

4.1
Shear failure of soil, field situation of shear failure, concept of shear strength of soil, components of shearing resistance of soil – cohesion, internal friction.
	12

	
	4.2
Mohr-coulomb failure theory, Strength envelope, strength equation, purely cohesive and cohesionless soils.

4.3    Laboratory determination of shear strength of soil – Direct shear test, Unconfined compression test & Vane shear test, plotting strength envelope, determining shear strength shear parameters of soil.
	

	05
	Bearing Capacity of Soils & Earth Pressure

5.1
Concept of bearing capacity, ultimate bearing capacity, safe bearing capacity and allowable bearing pressure, Terzaghi’s analysis and assumptions made, effect of water table on bearing capacity.

5.2
Field methods for determination of bearing capacity – Plate load test and standard penetration test. Test procedures as Per IS:1888 & IS:2131, typical values of bearing capacity from building code IS:1904.

5.3
Definition of earth pressure, active earth pressure and passive earth pressure, coefficient of earth pressure, Rankine’s theory and assumptions made for non-cohesive soils, total earth pressure distribution diagram for non-cohesive soils having  dry backfill, submerged backfill and surcharge for horizontal plane surface and examples based on it.
	20

	06
	Compaction of Soil & Stabilization

6.1
Concept of compaction, purpose of compaction field situations where compaction is required, Standard proctor test – test procedure as per IS code, Compaction curve, optimum moisture content, maximum dry density, Zero air voids line, Modified proctor test, factors affecting compaction, field methods of compaction – rolling, ramming & vibration and  Suitability of various compaction equipments, difference between compaction and consolidation.


6.2
Concept of soil stabilization, necessity of soil stabilization,


different methods of soil stabilization – Mechanical soil stabilization, lime stabilization, cement stabilization, bitumen stabilization, fly-ash stabilization, California bearing ratio, CBR test, significance of CBR value. 
	20

	07
	Site Investigation And Sub Soil Exploration  

7.1
Necessity of site investigation & sub-soil exploration, types of exploration – general & detailed, method of site exploration open excavation & boring, criteria for deciding the location and number of test pits and bores

7.2
Disturbed & undisturbed soil samples for lab testing.

         Field identification of soil – dry strength test, dilitancy test   & toughness test, empirical correlation between soil properties and SPT values.
	10

	Total
	100


Practical

Skills to be developed:

Intellectual Skills: 

a. Identify properties of soil.

b. Interpret test results.

c. Follow IS procedure of testing.

Motor Skills:   

a. Measure the quantities accurately.

b. Handle the instruments carefully.

List of Practical (Any ten)

1.
Determination of water content of given soil sample by oven drying method as per IS Code.

2.
Determination of bulk unit weight dry unit weight of soil in field by core cutter method as per IS Code.

3
Determination of bulk unit weight dry unit weight of soil in field by sandreplacement method as per IS Code.

5.
Determination of Liquid limit & Plastic limit of given soil sample as per IS Code.

6
Determination of grain size distribution of given soil sample by mechanical sieve analysis as per IS Code.

7.
Determination of coefficient of permeability by constant head test

8. 
Determination of coefficient of permeability by falling head test Practical (Live demo or Prerecorded demo)

9.
Determination of shear strength of soil using direct shear test.

10.
Determination of shear strength of soil using Laboratory Vane shear test 

11.
Determination of MDD & OMC by  standard proctor test on given soil sample as per IS Code.

12.
Determination of CBR value of given soil sample.

13.
Determination of shear strength of soil using unconfined compressive strength.

14.
Determination of shear strength of soil using tri-axial shear test.

        Learning Resources:

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Dr. B. C. Punmia
	Soil Mechanics & Foundation Engineering
	Standard Book house, New Delhi

	02
	Murthi
	Soil Mechanics & Foundation Engineering
	Tata McGraw Hill , New Delhi

	03
	B. J. Kasmalkar
	Soil Mechanics
	Pune Vidhyarti Griha, Pune

	04
	Gulhati & Dutta
	Geo-technical Engineering
	Tata McGraw Hill , New Delhi


Web Site:

www.totalgte.com

Course Name
: Civil Engineering Group. 
 

Course Code
: CC

Semester
: Fifth (Correspondence - DL)

Subject Title
: Hydraulics
             


Subject Code
: 12808 

Teaching and Examination Scheme: 

	*Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER

HRS
	TH
	PR
	OR
	TW
	TOTAL

	06
	01
	22
	03
	100
	--
	25#
	25@
	150


* The teaching scheme is for 29 Hours out of the residence session of 120 Hours

# - External 



@ - Internal

NOTE: 

· Two tests each of 25 marks to be conducted as per the schedule given by MSBTE.

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale:

Hydraulics is a branch of engineering science deals with behavior of fluids at rest as well as in motion. Man encountered the problems in the field of water supply, irrigation, Navigation are resulted in the development of Hydraulics.

         Physical properties of water will play and important role in the through pipes, open channels. The empirical formulae developed in hydraulics have found useful application in several problems.  The measurements of flow of water in pipes are useful in water supply system and assessment of water in irrigation field.

Objectives:

The student will able to: 

1. Compute the total hydro static pressure & center of pressure.

2. Describe the principle of pressure measuring devices.

3. Identify the concept of fluid flow. 

4. Compute the loss of water flowing through pipes.

5. Design most economical channel section. 

6. Describe working of the velocity measuring devices. 

Learning Structure:


Application





Procedure

Principles

Concepts

Facts

Contents: Theory
	Chapter
	Name of The Topic
	Marks

	01
	Properties  Of Fluid     
1.1 Definition of fluid, Difference in behavior of fluid with respect to solids. Introduction to fluid mechanics and hydraulics, Branches of hydraulics- Hydrostatics and hydrodynamics, Importance of Hydraulics with respect to Irrigation and Environmental engineering. 

1.2 Physical properties of fluid Mass density, Weight density, Specific volume, Specific gravity, Surface tension and capillarity, Compressibility,  Viscosity, Newton’s law of viscosity – Dynamic and kinematics viscosity. Ideal and Real fluids


	08

	02
	Hydrostatic Pressure

2.1 Free liquid surface, Definition of pressure and its SI unit Hydrostatic pressure at point, Pascal’s law Variation of pressure in horizontal and vertical direction in static liquid Pressure diagram. 

2.2 Total hydrostatic pressure and center of pressure, Determination of total pressure & center of pressure on vertical & inclined  faces of dams, sluice  gates, sides and bottom of water tanks, Determination of total hydrostatics pressure & center of pressure on sides and bottom of tank containing two liquids. Determination of net hydrostatic pressure and center of pressure on vertical surface in contact with liquid on either side. Numerical Problems. 


	14

	03
	Measurement Of Liquid Pressure In Pipes 
Concept of pressure head and its unit,        
Conversion of pressure head of one liquid in to other devices for pressure measurements in pipes – Piezometer, U-tube manometer, Measurement of pressure difference using differential manometer – U-tube differential manometer and inverted U-tube differential manometer. Bourdon’s pressure gauge.  Principle of working and limitations.  Numerical Problems.

  
	10

	04
	Fundamentals Of Fluid Flow

4.1 Concept of flow, Gravity flow and pressure flow. Types of flow – steady and Unsteady, uniform and non-uniform , Laminar and turbulent. Various combinations of flow with practical examples, Reynolds number and its application, Stream line and equi-potential line. Flow net and its uses 

4.2 Discharge and its units Continuity equation for fluid flow.  Datum head, pressure head, velocity head and total head,  Bernoulli’s theorem, Loss of head and modified Bernoulli’s theorem, Impulse momentum theorem Numerical Problems.
	10

	05
	Flow Of Liquid Through Pipes

5.1 Loss of head due to friction, Darcy-Weisbach Equation Friction factor, relative roughness. Moody’s diagram and its use. Common range of friction factor for different types of pipe material.

5.2 Minor loss of head in pipe flow- loss of head due to sudden Contraction, sudden expansion, gradual contraction & expansion, at entrance and exit of pipe in various pipe  fittings. Pipes in series and parallel Equivalent pipe – Dupuit’s equation

5.3 Hydraulic gradient line and Energy gradient line, Siphon pipe. Water hammer in pipes – cause effects and remedial measures Use of Nomograms  for design of water distribution system.Numerical  Problems.


	16

	06
	Flow Through Open Channel

6.1   Types of channels- artificial & natural, purposes of artificial channel, Different shapes of artificial channels 
Geometrical properties of channel section – wetted area, wetted Perimeter, hydraulics radius 
Prismatic channel sections, steady- uniform flow through prismatic channel section.

6.2  Chezy’s equation and Manning’s equation for calculation of discharge through an open channel, common range of values of Chezy’s constants and Manning’s constant of different types of channel surfaces. 
Most economical channel section, conditions for most economical channel sections.

6.3  Froud’s number and its significance. Critical, sub-critical and supercritical flow in channel Hydraulic jump and its occurrence in field, uses of hydraulic jump. 

       Numerical  Problems.
 


	18

	07
	Flow Measuring Devices

7.1   Velocity measuring devices for open channels.Floats-surface, sub-surface and float rod Pitot tube – principle, expression for velocity Current meter-cup type & propeller type

7.2 Discharge measuring devices for channels Notches -Types of notches, expression for discharge. Francis formula, end contraction and velocity of approach Weirs - Broad crested weir, Cippolletti weir and expression for discharge. Flumes - Venturi flume, standing wave flume, expression for discharge. Velocity area method for measurement of discharge through open channels. 

7.3 Discharge measuring devices for pipes.  Venturimeter ,Orificemeter – Component parts, principle of working,          Flow through orifice - Definition and use, Types of orifice based on various criteria. Coefficient of contraction, coefficient of velocity and coefficient of discharge, Relationship between them. Discharge through small sharp-edged circular orifice Determination of hydraulic coefficient of orifice. Study and use of Water meter. Numerical problems 


	16

	08
	Hydraulic Machines

Pumps - Definition and types.

Suction head, delivery head, static head and manometric head.

Centrifugal pump - component parts and their functions, principle of working, priming.

Reciprocating pump - component parts and working.

Submersible pump and Jet pump.  

Selection and choice of pump. 

Computation of power required for pumps.

Turbines - Definition and types.


	08

	Total
	100


Practical: 

Skills to be developed:

Intellectual Skills: 

a. Interpret test results

b. Calculate quantities of parameters 

c. Draw graphs

Motor Skills:

a. Measure different parameters accurately

b. Adjust levels by operating valves

List of Practical:

             Part A ( Any eight )

1. Measurements of pressure and pressure head by Piezometer, U-tube manometer,Measurement of pressure difference by U-tube differential manometer. Study of bourdon’s gauge

2. Verification of Bernoulli’s theorem

3. Reynolds experiment to study types of flow.

4. Determination of Darcy’s friction factor for a given pipe

5. Determination of Minor losses in pipes (any two)

6. Determination of Manning’s constant or Chezy’s constant for given rectangular channel section.

7. Demonstration of Hydraulic jump

8. Determination of coefficient of discharge for given rectangular or triangular notch.

9. Determination of coefficient of discharge for a given Venturimeter.

Part B (Any four)

1. Study and use of Moody’s diagram, Nomogram of Manning’s equation

2. Demonstration and use of Pitot tube and current meter

3. Determination of hydraulic coefficients for sharp edge orifice.

4. Study & use of water meter.

5. Study of a model of centrifugal and reciprocating pump.

6. Use of characteristic curves/ nomograms /charts / catalogs from manufactures for selection of pump for the designed discharge and head (Refer  IS: 9694)

Learning Resources:

Books:

	Sr.

No.
	Author
	Title
	Publisher

	01
	Dr. P.N.Modi &

Dr. S.M.Seth
	Hydraulics & Fluids Mechanics
	Standard Book House, Dehli

	02
	S.Ramamrutham
	Hydraulics & Fluids Mechanics
	Dhanpat Rai & Sons, Delhi

	03
	R.S.Khurmi
	A Text Book of Hydraulics, Fluids Mechanics Hydraulics Machines
	S.Chand & Company Ltd. New Delhi

	04
	R.K.Rajput
	A Text Book of Fluids Mechanics Hydraulics Machines
	S.Chand & Company Ltd. New Delhi

	05
	Dr. Jagdish Lal
	Fluids Mechanics Hydraulics
	Metropolitan Book Co. Private Ltd. New Delhi

	06
	S.K.Likhi
	Hydarulics Laboratory Manual
	T.T.T.I. Chandhigrah


Websites

1. www.icivilengineer.com
2. www.efunda.com
3. www.efm.com
COURSE NAME
:  CIVIL ENGINEERING GROUP.    


COURSE CODE
:  CC

SEMESTER

:  FIFTH (Correspondence - DL)

SUBJECT TITLE
:  THEORY OF STRUCTURES
 


SUBJECT CODE
: 12809

Teaching and Examination Scheme: 

	* Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER

HRS
	TH
	PR
	OR
	TW
	TOTAL

	07
	01
	--
	03
	100
	--
	--
	--
	100


* The teaching scheme is for 08 Hours out of the residence session of 120 Hours

# - External


@ - Internal

NOTE: 

· Two tests each of 25 marks to be conducted as per the schedule given by MSBTE.

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in Mark Sheet under the head Sessional Work. (sw)

Rationale:

In the field situation, structural members are subjected to axial as well as eccentric loads and may be determinate or indeterminate in nature. The members like fixed beam, continuous beam, portal frame are indeterminate structures. The methods of analyzing these members are studied in this subject. The maximum permissible deflection is to be checked for various structural members. This subject also deals with analysis of members for deflection and also with combined direct and bending stresses.  The result of these various analysis is the prerequisite for the design of structures.

Objectives:

The students will be able to-

1. Calculate the stresses in the members due to eccentric load & wind pressure

2. Find slope & deflection in beams 

3. Calculate support moments in fixed beams and draw SFD and BMD

4. Calculate support moments for continuous beam, portal frame and draw SFD and BMD.

5. Design of medium and long columns. 

Learning Structure:


Facts

Contents: Theory  

	Chapter
	Name of the Topic
	   Marks

	01
	Direct And Bending Stresses    

1.1
Concept of direct and eccentric loads, eccentricity about one principal axis, nature of stresses, maximum and minimum stresses, resultant stress distribution diagram.

1.2
Condition for no tension or zero stress at extreme fiber, limit of eccentricity, core of section for rectangular and circular cross sections, middle third rule.

1.3
Columns, pillars, walls and chimneys of uniform section subject to lateral wind pressure, coefficient of wind resistance, stress   distribution at bases

 
	20

	02
	Slope And Deflection

2.1 Concept of slope and deflection, stiffness of beam

2.2  Relation among bending moment,slope, deflection and radius of curvature, differential equation (no derivation), double integration method to find slope and deflection of simply supported and cantilever beam

2.3  Macaulay’s method for slope and deflection,, application to simply supported and cantilever beam subjected to concentrated and uniformly distributed load, locating point of maximum deflection and its magnitude. 


	20

	03
	Fixed Beam
3.1 Concept of fixity, effect of fixity, advantages and disadvantages of fixed beam.

3.2 Principle of superposition.

3.3 Fixed end moments from first principle for beam subjected to UDL over entire span, central point load, Point load other than mid span.

3.4 Application of standard formulae in finding moments and drawing S.F. and B.M. diagrams for a fixed beam (Derivation need not be asked in the examination)


	12

	04
	Continuous Beam

4.1 Definition, effect of continuity practical example, nature of moments induced due to continuity, concept of deflected shape 

4.2 Clapeyron’s theorem of three moment (no derivation)

4.3  Application of theorem maximum up to three spans and two unknown support moment only, Support at same level, spans having same and different moment of inertia subjected to concentrated loads and uniformly distributed loads over entire span. 

4.4 Drawing SF and BM diagrams for continuous beams.


	16

	05
	Moment Distribution Method

5.1 Introduction, sign convention

5.2 Carry over factor, stiffness factor, distribution factor. 

5.3 Application of moment distribution method for various types of continuous beams subjected to concentrated loads and uniformly distributed load over entire span having same or different moment of inertia up to three spans and two unknown support moment only, SF and BM diagrams (Supports at same level) 

5.4 Application of moment distribution method to single storey single bay symmetrical portal frames,  SF and BM diagrams


	16

	06
	Columns

6.1 Definition, classification of column

6.2  Buckling of axially loaded compression member, Types of end conditions for column, effective length, radius of gyration, slenderness ratio

6.3 Assumptions in the theory of long column Euler’s theory, buckling load and Rankine’s theory, crippling load , factor of safety, safe load

6.4 Application of Rankine’s and Euler theory, designing solid circular or hollow circular sections

6.5 Limitations of Euler’s formula. 
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Fact 





Concept 





Principle 





To carry out  survey for collecting data required for planning, drawing, estimating, preparation of maps, for execution of  civil engineering works 





Setting out for buildings, layouts, bridges, alignment of roads, railways , canals, tunnels, water supply and drainage lines l etc.





Radiation, Intersection, Traversing, plotting 





Principles of surveying and leveling, Computation of traverse, 


Principles of tachometer EDM and  Micro-optic theodolite.











Methods of curve setting 





Aerial survey , photography remote sensors, 


Electro magnetic 


System 








Plane table methods,


Orientation 





Linear and angular measurement in horizontal and vertical plane





 Curve setting





Aerial survey and remote sensing





Plane table  , Theodolite, tachometer, modern survey equipments,





Procedure





Application





Identify the type of soil through determination of physical properties of Soil and improve properties of soil using various stabilization techniques.





Establish functional relationship between properties of Soil





Determine Index Properties of Soil using I. S. Code methods  and classify the Soil.





Determine the permeability of Soil applying Darcy’s Law by Constant head & falling head Test





Performing Proctor test to obtain OMC & MDD and improve Soil properties through soil stabilization methods





Calculate shearing strength from shear test on Soil and applying Coulomb’s Law





Calculate bearing Capacity of Soil by I.S. Code Method.





Soil as three phase System, Stresses in Soil





Voids ratio, porosity Degree of Saturation, particle size distribution





Seepage, Head, Gradient flow net, phereatic line Piping





MDD, OMC, Consolidation shear strength, Earth pressure, Bearing Capacity stabilization.








Soil, Density, Specific gravity, Stress





Total Hydrostatic Pressure 





Simple Hydraulics Machines





Flow Measurement





Pressure & Its Measurement





Flow Through Pipe 





Flow Through Open Channel 





Physical Properties 





Fluids





Fundamental of Fluid Flow 





Enable students to use the principles of hydraulics in solving problems related to Hydrology, Water supply, Bridge, Irrigation, and Sanitary Engineering





























Concepts








Principles &  





Procedure





Applications





Select the Method of analysis for various structural members with different boundary conditions to calculate support moments, deflection, resultant stresses.





Calculate deflection & slope using relationship between. slope, deflection, radius of curvature and Macaulay Method





Use condition for no tension middle third rule





Analyze the long & short column by Euler’s theory and Rankin’s Theory





Fixed and moment free BMD, Support moment diagram, stiffness factor and distribution factor





Effective length, slenderness ratio, buckling load, Crippling load








Slope & deflection





Eccentric load, core of section, uni-axial bending 








Axial load, Direct stress, Bending stress, Moment of Inertia, Radius of gyration, Types of beams.





Calculate support, moments by using Theorem of three moment, Moment distribution method 
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