	MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION, MUMBAI

	TEACHING AND EXAMINATION SCHEME 

	COURSE NAME : DIPLOMA IN CIVIL ENGINEERING  

	COURSE CODE :  CC

	DURATION OF COURSE : 8 SEMESTERS 

	SEMESTER :  FOURTH    

	TYPE OF COURSE           : CORRESPONDENCE                                                                                             SCHEME : C

	SR. NO
	SUBJECT TITLE
	SUBJECT CODE
	TEACHING SCHEME
	EXAMINATION SCHEME

	
	
	
	TH
	Test Hrs


	PR
	PAPER HRS
	TH
	TEST
	TOTAL
	PR
	OR
	TW

	
	
	
	
	
	
	
	Max
	Min
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min

	1
	Building Drawing
	9020
	05
	01
	48
	04
	80
	28
	20
	100
	40
	--
	--
	--
	--
	50@
	20

	2
	Concrete Technology
	9021
	05
	01
	24
	03
	80
	28
	20
	100
	40
	--
	--
	50@
	20
	--
	--

	3
	Mechanics of Structures
	9046
	05
	01
	24
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	25@
	10

	4
	Transportation Engineering
	9048
	05
	01
	--
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	--
	--

	TOTAL
	20
	04
	96
	--
	320
	--
	80
	400
	--
	--
	--
	50
	--
	75
	--

	TOTAL CONTACT HOURS DURING RESIDENT SESSION:  120 HRS[ 15 days * 8 hours per day]   

TOTAL MARKS – 525
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK

                                    @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.  

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

2. ONE TEST OF 20 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. ORAL EXAMINATION [ INTERNAL ASSESSMENT @ ] TO BE CONDUCTED AT EXAM CENTRE.

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




Course Name     : DIPLOMA IN CIVIL ENGINEERING (Correspondance)


Course Code      : CC
Semester
     :  Fourth
 

Subject Title       :  Building Drawing
             

Subject Code       :  9020

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	Test Hrs
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	48
	04
	80
	20
	--
	--
	50@
	150


Rationale:

Drawing is basically the language of an engineer. It is a means of communication between owner, architect, engineer and contractor. Civil Engineering Diploma holder has to supervise various construction processes and execute civil engineering structures such as buildings, roads, railways, dams, bridges; etc. Civil Engineer has to convert design parameters, process details into pictorial views. Therefore he is required to understand and prepare the drawings. He has to interpret the drawings, so that, he can execute the   works. Civil engineer should be competent to convert his ideas into the drawing. This helps him to transfer his ideas, thoughts to his subordinates on the site. Drawing makes his job simple and effective.  Drawing helps in detailing the structures processes with quality parameters. Drawings are essential for drafting specifications and tender documents.

This subject is a core technology subject. The knowledge of this subject is useful for building construction, estimating and costing, design of structure, surveying, projects; etc.    

Objectives: 

The students will be able to –

1) Read, interpret and draw the building drawings. 

2) Prepare submission drawings for the building.

3) Prepare working drawings for the building.

4) Plan various types of buildings considering the functional requirements. 

5) Apply the building rules, regulations and byelaws.

Learning Structure: 

Contents: Theory

	Chapter
	Name of the Topic
	Marks

	1.0
	Conventions

1.1 Conventions as per IS:962-1967 and other  practices

      Types of Lines – Visible line, Centerline, Hidden line, Section line, Dimension line, Extension line, Pointers, Arrow heads or dots.

1.2 Symbols – Materials used in construction, building components

     Reading of available ammonia prints of residential buildings.
	04

	2.0
	Planning Of Building 

2.1 Principles of planning of Residential and Public building.

2.2 Space requirements and norms for various units of  Residential and Public building.

      Rules and byelaws of local governing authorities for construction.

2.3 Drawing of line plans for Residential and Public building.
	16

	3.0
	Types Of Drawing

3.1  Development of line plan 

3.2  Elevation 

3.3  Section 

3.4  Site plan 

3.5  Location Plan

3.6  Foundation plan

3.7  Area statement and other details. 

3.8  Measured Drawing and its significance

3.9  Submission Drawing and Working Drawing 
	50

	4.0
	Perspective Drawing

4.1 Definition, Necessity, Principles of Perspective  Drawing, Terms used in perspective drawing 

4.2 Two point perspective view of a small object like pedestal, step block, small single storied building with flat roof etc.


	10

	Total
	80


Practical:

Skills to be developed:

Intellectual Skills: 

1.  Read and interpret the building drawings

2.  Plan residential and public buildings

3. Apply the building rules, regulations and byelaws.

Motor Skills: 

1. Prepare line plans of Residential and Public Buildings

2. Prepare Detailed Plans, Elevations, Sections and other working drawings for the buildings.
Assignments:

Following exercises should be drawn on full imperial size drawing sheets.

1. Drawing various types of lines, lettering and symbols of materials, doors and windows etc. used in construction on Full Imperial size drawing sheet. 

2. Drawing the lines plans of following buildings on  Full Imperial size graph paper.
· Residential Building ( Min. three  rooms )

· Public Building – School building, Primary health center / Hospital   building,   Bank, Post Office, Hostel building etc.(At least four)

3. Measured Drawing of an existing residential Building (Load bearing/ Framed structure Type ) , showing Plan , Elevation, Sections, Construction notes, Schedule of openings, Site Plan, Area statement etc .

4. Submission Drawing of two storied residential building (Framed structure type ) showing Plans , Elevation, Sections, Foundation Plan ,construction notes, Schedule of openings, Site Plan ,Area statement etc.

5. Working drawing of above drawing sheet preferably one plan, section through stair case to  scale 1:50 

6. Two point perspective view of a building drawn in submission drawing.

7. Tracing of a submission drawing prepared at Sr. No.4 above.

8. Ammonia print of submission drawing prepared at Sr. No.4 above.

Learning Resources:

Books:

	Sr. No.
	Title
	Author
	Publisher

	1
	Text Book of Building Drawing
	Shah, Kale, Patki
	--

	2
	Elements of Building Drawing
	D. M. Mahajan
	--

	3
	Planning and Design of Building.
	Y. S. Sane
	--

	4
	Civil Engineering Drawing
	Malik  & Mayo
	New Asian Publishers New  Delhi


Course Name     : DIPLOMA IN CIVIL ENGINEERING (Correspondance)


Course Code      : CC
Semester
     :  Fourth
 

Subject Title  
     :  Concrete Technology        

Subject Code
     :  9021
 
Teaching & Examination scheme: 

	Teaching Scheme
	Examination Scheme

	TH
	Test Hrs
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	--
	50@
	--
	150


Rationale: 

Concrete Technology is a core technology subject of the courses of civil engineering group. Concrete is most widely used construction material in all types of civil engineering structures. Concrete is extensively used in the construction of various kinds of buildings, pavements, bridges, dams, waterways, pipes, water tanks, swimming pools etc. Advances in concrete technology have paved the way to make use of locally available materials by judicious selection of materials, its mix proportioning & proper workmanship so as to result in concrete that satisfies the performance criteria of the structure as per design. i.e. strength, durability and resistance to environmental attack.

Civil engineering technician is to plan, execute the construction work as per drawing, supervise and ensure the quality of final product of concrete it means strength, durability & finish. For effective supervision & quality control of concrete construction at all stages of concrete chain which broadly consists of supply, storage of concrete ingredients, various concreting operations & testing operations before, during & after construction. For this purpose, a civil engineering technician must have good knowledge of the concrete materials ( i.e. properties of cement, sand, coarse aggregate water & admixtures.) and the main operations of concreting i.e. selection of materials, its mix proportioning, mixing, placing, compaction, curing & finishing. A technician should acquire the skill of testing, supervision of concrete work & interpretation of tests results.

Objectives: 

The Students will be able to 

1. 
Determine the properties of concrete ingredients i.e. cement. sand. coarse aggregate by conducting different tests.

2
Use different types of cement as per their properties for different fields applications.

3
Design economic mix proportion for different exposure conditions and intended purposes.

4
Supervise various concreting operations.

5
Carry out field and laboratory tests on concrete in plastic and hardened stage.

6
Use different types of admixtures to improve the properties of concrete for different field applications.

7
Describe different types of concrete.

8
Infer the test results as per relevant I.S. provisions.

Learning Structure: 


Application

Procedure

Principles

Concepts

Facts

Contents: Theory

	Chapter
	Name Of The Topic
	Marks

	01
	Properties  of Cement:

1.1
Physical properties of Ordinary Portland cement (OPC), determination and test on OPC ,Hydration of cement, physical properties of cement – fineness, standard consistency, initial & final setting times, compressive strength & soundness, different grades of opc  33, 43 , 53 & their specification of physical properties as per relevant I. S. codes. Adulteration of cement (field test), storing cement at site, effect of storage of cement on properties of cement / concrete.

1.2
Types of Cement 

Physical properties, specifications as per relevant IS codes & field application of the following types of cement

i) 
Rapid hardening cement 

Ii)
Low heat cement 

Iii)
Pozzolana   Portland cement 

Iv)
Sulphate resisting cement 

Vi)
Blast furnace slag cement

Vii) 
White cement 

	12

	02

	Properties of Aggregates :

2.1 
Properties of fine aggregates :

Concept of size, shape, surface texture, strength, specific gravity, bulk density , water absorption, surface moisture, soundness, bulking impurities

2.2 Determination of fineness modulus & grading zone of sand by sieve analysis, determination of silt content in sand & their specification as per IS 383

2.3 
Bulking of sand, phenomenon of bulking, its effect on concrete mix proportion.

2.4
 Properties of coarse aggregates : 

Concept of size, shape, surface texture, water absorption, soundness, specific gravity & bulk density


2.5
Determination of fineness modulus of coarse aggregate by sieve analysis, grading of Coarse Aggregates 

2.6 
Determination of crushing value, impact value & abrasion value of coarse aggregate, flakiness index & elongation index of coarse aggregate and their specification.

   
	16

	03
	Properties of Concrete:

3.1 
Introduction to concrete - 

Definition of concrete, necessity of supervision for concreting operation, different grades of concrete (ordinary concrete, standard concrete & high strength concrete as per provisions of IS 456- 2000), minimum grade of concrete for different exposure conditions, minimum grade of concrete for R.C.C., water retaining structure & in sea water construction, durability of concrete.

3.2 
Water cement ratio

Definition of w/c ratio, Duff Abraham  w/c law, significance of w/c ratio, selection of  w/c ratio for different grades of concrete prepared from different grades of OPC as per graphs specified in IS 10262 -1982, maximum w/c ratio for different grades of concrete for different exposure conditions.

3.3 
Properties of fresh concrete 

Definition of  workability, factors affecting workability of concrete. Determination of workability of concrete by slump cone test, compaction factor test, vee   bee consistometer & flow table tests. Range values of workability requirement for different types of concrete works, cohesiveness, segregation, harshness, bleeding.

3.4 
Properties of hardened  concrete 

Definition of compressive strength, durability, impermeability, elastic properties of concrete, modulus of elasticity of concrete.

Creep, factors affecting creep, shrinkage, factors affecting shrinkage  

3.5
Concrete mix design
Objectives of mix design, list of different method of mix design ,study of  mix design procedure by I.S. method as per I.S. 10262-1982 ,determination of design mix proportion by mass for M 20 grade of concrete using I.S. Method  for given data ( such as grading zone of sand, proportion of 20 mm & 10 mm metals, specific gravities of cement, sand & aggregate , water absorption of sand & aggregate, compacting factor and exposure condition).

3.6
Testing of concrete 

Significance of testing, determination of compressive strength of concrete cubes at different ages, interpretation & co-relation of test results 
3.7
Non- destructive testing of concrete 

Importance of NDT, methods of NDT - rebound hammer test & ultrasonic pulse velocity test, working principle of  rebound hammer and factor affecting the rebound index, specification for deciding the quality of concrete by ultrasonic pulse velocity as per I.S. 13311 ( part 1 & 2 ).

Determination of rebound index & compressive strength of concrete by rebound hammer test as per I.S. 13311, determination of quality of concrete by ultrasonic pulse velocity test
	16

	04
	Quality Control of Concrete:

4.1
Batching, Different Types of Mixers & Vibrators

Volume & weight batching, volume batching for nominal mixes &  weight batching for design mix concrete, types of mixers ( tilting & non-tilting type) Different types of vibrators - needle vibrator, surface vibrator, table  vibrator, principle & application of each type of vibrator 

4.2 
Formwork : formwork for concreting, different types of formworks for different works such as beams, slabs, columns, well foundation, materials used for formwork, requirement of good formwork, stripping time for the removal of formwork as per I.S. 456- 2000  provisions for different structural members. 

4.3 
Transportation, placing, compaction & finishing of concrete: Modes of transportation of concrete , precautions to be taken during transportation and placing of concrete in formwork  compaction of concrete, methods of compaction, care to be taken during compaction, purpose of finishing, types of finishing & methods of application ( surface treatment, expose aggregate finish, applied finish, coloured  finish), requirement of good finish.

4.4 
Curing of concrete : definition of curing, necessity of curing,  different methods of  curing and their application ( spraying water, membrane curing, steam curing, curing by infra red radiations, curing by wet gunny bags, ponding methods).

4.5 Waterproofing of concrete & joints in concrete construction: Importance & need of waterproofing, methods of waterproofing & materials used for waterproofing, types of joints, joining old & new concrete, methods of joining, materials used for filling joints. 


	20

	05
	Extreme weather concreting & chemical Admixture in concrete :
5.1Extreme weather concreting 

Effect of cold weather on concrete, effect of hot weather on concrete, precautions to be taken while concreting in hot & cold weather condition.

5.2 Chemical admixture in concrete 

Properties & application for different types of admixture such as accelerating admixtures, retarding admixtures, water reducing admixture, air entraining admixture & super plasticizers.
	08

	06
	Properties of Special Concrete:

Properties, Advantages & Limitation of the following types of 

Special concrete 

i)
Ready mix Concrete 

ii) 
Reinforced Concrete

iii) 
Prestressed Concrete 

iv) 
Fiber Reinforced Concrete 

v) 
Precast Concrete 

vi)
High performance Concrete 



	08

	Total
	80


Practical:

Skill to be developed:

 Intellectual Skills: 

1. Analyze the given data

2. Select proper method for analysis

3. Interpret the results

Motor Skills       : 

1. Measure the quantities accurately

2. Handle instruments properly

Term work shall consist of eight experiments in part A & mini project work in Part B

Part A: PART A consists of GROUP I  &  GROUP II.  

Group I– Physical tests on ordinary Portland cement (any four)

1)
Determination of fineness of cement preferably by Blaine’s air permeability 

apparatus or by sieving.

2)
Determination of standard consistency of OPC

3)
Determination of initial & final setting times of OPC.

4)
Determination of compressive strength of ordinary portland cement

5)
Determination of soundness of OPC.

Group II – Tests on fine & coarse aggregates (any four)

1)
Determination of silt content in sand by volume / weight

2)
Determination of maximum % of bulking  of sand 

3)
Determination of aggregate impact value.

4)
Determination of aggregate abrasion value.

5)   Determination of aggregate crushing value.
6) 
Determination of  bulk density & water absorption, fine & coarse aggregated.

Part B: 

Mini  Project :

Comparative study of compressive strength of concrete for different Water cement ratio With and without curing.

Note: video cassettes or cd’s of above experiments developed by NITTTR (if 

available) shall be shown to the students on T. V. / L.C.D. projector prior to the 

conductance of above experiments.

Learning Resources:

Books:

	Sr.No
	Title
	Author
	Publisher

	1
	Concrete Technology
	M. L. Gambhir
	Tata Mc Graw . Hill Publishing Co. Ltd. New Delhi

	2
	Concrete technology
	A. M. Neyille & J J  Brooks
	Pearson Education ( Singapore ) Pyt. Ltd. New Delhi

	3
	Concrete technology
	M. S. Shetty
	S. Chand Publication

	4
	Text book of Concrete technology
	P. D. Kulkarni
	M. H. Ghosh and Phull publication

	5
	Chemical Admixtures for concrete
	H.R. Rixom
	Powells’ Books


Reference I.S. Codes:

1. 
I.S.4031- ( Part 1 to Part 6 ) Indian standard method of physical tests for hydraulic cement, BIS, New Delhi.


I.S.4031 ( Part 1 ) - 1996 Part 1 – Determination of fineness by dry sieving.

I.S.4031( Part 2) -1999  Part 2 – Determination of fineness by air permeability method.

I.S.4031( part 3) -1988 ( reaffirmed 2000 )  Part 3– Determination of soundness 


I.S.4031(part 4) - 1988 ( reaffirmed 1995 )

Part 4 -  Determination of consistency of standard cement paste. 

I.S.4031 ( part 5 ) – 1988, ( reaffirmed 2000 )  Part 5 -  Determination of initial and final setting times

I.S : 4031 ( part 6 ) – 1988, ( reaffirmed 2000 )  Part 6 -   Determination  of  compressive strength of hydraulic cement other than masonry cement

2.
I.S : 2386 ( part i to part vi ) – 1963 Indian standard methods of test for aggregate for concrete. BIS, New Delhi.

Part i -    Particle size and shape.    ( reaffirmed 1997 ) 

Part ii -   Estimation of deleterious materials and organic impurities. ( reaffirmed 2002 )

Part iii - Specific gravity, density, voids, absorption & bulking. ( reaffirmed 1997 )

Part iv - Mechanical properties ( reaffirmed 1997 )


part  v - Soundness. ( reaffirmed 1997 )


part vi - Measuring mortar making properties of fine aggregate. ( reaffirmed 2002 )

3. 
I.S. : 383 – 1970 Indian standard specification for coarse & fine aggregates from natural sources for concrete. B.I.S.., New Delhi.

4. 
I.S. : 1911 - 1959 ( reaffirmed ) Indian Standard methods of sampling and analysis of concrete), B.I.S.., New Delhi.

5 
I.S. : 456 - 2000  Indian standard , plain and reinforced  concrete – code of practice. ( fourth revision ), B.I.S.., New Delhi.

6. 
 I.S.  : 516 – 1959  Indian standard methods of tests for strength of concrete 

( xii reprint December 1987 ), B.I.S.., New Delhi.

7.
I.S.  : 8112- 1989  Indian standard  - 43 grade ordinary portland cement 
Specification 

8.    
 I.S.  : 12269 – 1987 ( reaffirmed 1999 )  Indian standard  specification for 53 

        
grade O.P.C..

9.     
I.S. : 9103 – 1999  Indian standard –concrete admixtures specification 

10.   
I.S.  : 455- - 1989   ( reaffirmed 1995 ) –Indian standard – Portland slag cement

        
specification 

11.   
I.S.  : 1489  ( part 1)  1991 – Portland – Pozzolana Cement – specification 

       
part 1 fly ash based 

12.   
I.S.  : 7861 ( part 1 ) 1975 ( reaffirmed 1997 ) – Indian standard of practice for 

        
extreme weather concreting  part 1 recommended  practice for hot weather 

          concreting  

13.   
I.S.: 7861 ( part 2 ) – 1981 ( reaffirmed 1997 ) – Indian standard of practice 

For extreme weather concreting  part 2 – recommended  practice for cold weather concreting 

13.  
I.S.  : 8041 – 1990 – Indian standard – rapid hardening Portland Cement 

        
specification BIS- New Delhi 

14.   
I.S.  : 12330 – 1988 ( reaffirmed 1995 ) – Indian standard specification for 

        
sulphate resisting Portland cement 

15.   
I.S.  : 12600 - 1989 ( reaffirmed 1995 ) - Portland cement, low heat Specification  

16.
I.S.  : 10262 – 1982 Indian standard recommended guidelines for concrete mix 

Design

17. 
Sp 23 handbook on concrete mixes ( based on Indian standards) 

18.
I.S.  13311 (part-1 & 2)- 1992 methods of non-destructive testing of concrete.


part-1 ultrasonic pulse velocity, part-2 rebound hammer

Course Name     : DIPLOMA IN CIVIL ENGINEERING (Correspondance)


Course Code      : CC
Semester
     :  Fourth
 

Subject Title   :
Mechanics of Structures


 Subject Code  : 9046  

Teaching and Examination Scheme: 

	Teaching Scheme
	Examination Scheme

	TH
	Test Hrs
	PR
	PAPER

HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	--
	--
	25@
	125


Rationale:  

There are different types of structure depending upon type of materials like concrete steel, wood etc. They are subjected to various types of loading such as axial load, shear load, transverse load etc. This subject helps the student to analyze the internal behavior of structural members under different types of loading and to analyze trusses by using analytical and graphical method .  The knowledge gained in this subject is helpful to study then subject Theory of Structure.

Objectives:

The students will be able to:

1
Calculate stresses in simple and composite sections. 

2
Calculate deformations of the specimen subjected to uni-axial, bi-axial & 

          tri-axial stress system.

3
Analyse the truss by using different methods.

4
Draw shear force and bending moment diagrams.

5
Calculate moment of Inertia of standard plane section & their composites

6
Calculate shear stress & bending stress in beam cross section.

7
Calculate strain energy for different types of loading. 

Learning Structure:



Contents: Theory

	Chapter
	Name of the Topics
	Marks

	01
	Stress & Strain

1.1   Definition of rigid body, plastic body, mechanical properties of metal such as elasticity & elastic limit .

1.2
Definition of stress, strain, modulus of elasticity, S. I. Unit. Classification of stress, strain, Sign convention. Stress, strain curve for mild steel and HYSD bar , yield stress/ proof stress, Ultimate stress, breaking stress and percentage elongation.

1.3 Deformation of body due to axial load. Deformation of a Body subjected to axial forces. Deformation of body of  stepped c/s due to axial load, max. stress and min. stress induced. Stresses in bars of composite section & deformation.

1.4  
Shear stress, shear strain & modulus of rigidity, complementary shear stress, state of simple shear, punching shear.


	12

	02
	Elastic Constants & Principal Stressess

2.1 
Definition of lateral strain, Poisson’s ratio, Change in lateral dimensions

2.2 
Volumetric strain due to uni-axial force and change in volume

2.3 
Biaxial and tri-axial stresses and volumetric strain & change in volume

2.4 
Definition of bulk modulus, volumetric strain.

2.5 
Relation between modulus of elasticity, modulus of rigidity and bulk modulus.

Definition of principal planes & principal stresses 

Principal planes & stress due to bi-axial stress system & due to state of simple shear. (Analytical method only)


	12

	03
	Shear Force And Bending Moment :

3.1 Types of beams - cantilever, simply supported, fixed and continuous beams, types of loading- point load, uniformly distributed load, support reactions for determinate structures

3.2 Concept of shear force and bending moment, sign convention. Relation between bending moment, shear force and  rate of loading

3.3 Shear force and bending moment diagrams for simply supported beams, overhanging beams and cantilever subjected to point  loads, UDL and couples, point of contra flexure


	16

	04
	Moment Of Inertia:

4.1  Concept of moment of inertia M.I of plane areas such as rectangle, triangle, circle, semicircle and quarter circle

4.2  Parallel axis and perpendicular axis theorem M.I of composite sections, built up sections, symmetrical and unsymmetrical sections, radius of gyration & polar moment of inertia.


	10

	05
	Stresses In Beams:

5.1 
Bending Stresses in Beams: Concept of pure bending, theory of simple bending, assumptions in theory of bending, neutral axis, bending stresses and their nature, bending stress distribution diagram, moment of resistance.

5.2  Application of theory of bending to symmetrical and unsymmetrical sections. 

5.3
 Shear stresses in beams: Shear stress equation, meaning of terms in equation, shear stress distribution for rectangular, hollow rectangular, circular sections and hollow circular sections

5.4  Relation between max. shear stress and average shear stress.


	12

	06
	Analysis Of Trusses

       Definition frames, classification of frames, perfect, imperfect, redundant and deficient frame, relation between members and joints, assumption in analysis. Method of joint, method of section and graphical method to find nature of forces.
	10

	07
	Strain Energy

7.1 
Types of loading – gradual, suddenly applied load & Impact load

7.2 
Definition of strain energy, modulus of resilience and proof resilience.

7.3 Comparison of stresses due to gradual load, sudden load and impact load.
	08

	Total
	80


Practical:  

Skill to be developed:

Intellectual Skills: 

1. Interpret the results.

2. Calculate design parameters.

Motor Skills: 

1. Observe the phenomenon during testing of specimen.

2. Draw the graphs and diagrams.
List of Practical:

Group – A (Any Six)




1.
Identify the components of universal testing machine & tension test on mild steel.

2.
Tension test on   tor steel / deformed bars .

3.
Izod Impact test on mild steel, brass, copper and cast iron.

4.
Charpy impact test on mild steel, brass, copper and cast iron.

5. Flexural test on timber.

6. Flexure test on floor tiles or roofing tiles.

7.
Shear Test on metal.

8.    Water Absorption & Compression test (Dry & Wet) on bricks

9.    Abrasion Test on flooring tiles.

Group - B

1.
Drawing of Shear force and Bending Moment diagrams on Graph 

Paper (6 Problems)

2.
Graphical Solution of Two Problems on simple frames i) Cantilever

 ii) Simply supported on A2 size sheet with their analytical solutions. 

Learning Resources:

Books:

	Sr. No.
	Author
	Title
	Publisher

	1.
	F. L. Singer
	Strength of Materials
	Harpe Collins Publishers India , Delhi

	2.
	R. S. Khurmi
	Strength of Materials
	S. Chand & Company Delhi

	3.
	S. B. Junnarkar
	Mechanics of Structures

volume –I & II
	Charotar Publishing House, Anand.


Course Name     : DIPLOMA IN CIVIL ENGINEERING (Correspondance)


Course Code      : CC

Semester
     :  Fourth
 

Subject Title   : Transportation Engineering    

Subject Code  : 9048 


Teaching and Examination Scheme: 

	Teaching Scheme
	Examination Scheme

	TH
	Test Hrs
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	--
	03
	80
	20
	--
	--
	--
	100


Rationale: 

This subject caters to the need of technician engaged in the investigation, planning, construction & maintenance of railway, bridges and tunnels. In Practical field each component of transportation is a specialized branch of engineering. This subject aims at basic knowledge about railway, bridges, and tunnels in respect of their various types, materials used, functions of component parts, methods of construction, planning principles, aspects of supervision and maintenance.

Objectives: 

Students should be able to..

1. Know component parts of railway, bridges and tunnels.

2. Understand methods of survey and investigation of alignment of railway, bridges and tunnels.

3. Organize, supervise and coordinate the construction activities related to railway, bridges and tunnels.

4. Understand, prepare and interpret the drawings related to work. 

Learning Structure:

Application:


Procedure:

Concept:

Facts:

Content: Theory

	Chapter
	Name of the Topic
	Marks

	01
	Overview of Transportation Engineering  
1.1  Role of transportation in the development of nation.

1.2    Modes of transportation system – roads, railway, 

         airways, waterways, Importance of each mode,    

         comparison and their relative merits and demerits. 

1.3   Necessity & importance of Cross drainage works for roads & railways. 

 
	04

	02
	Railway Engineering.
2.1 Alignment and Gauges 
Classification of Indian Railways,  zones of Indian Railway.

Alignment- Factors governing rail alignment. 

Rail Gauges – types, factors affecting selection of gauge. 

Rail track cross sections – standard cross section of BG & M.G Single & double line in cutting and embankment.

2.2  Permanent ways 

Ideal requirement, component parts.

Rails – function & its types. Rail Joints – requirements, types, Creep of rail , causes & prevention of creep.

Sleepers – functions & Requirement, types – wooden, metal, concrete sleepers & their suitability, sleeper density.

Ballast – function & different types with their properties, relative merits & demerits.

Rail fixtures & fastenings – fish plate, bearing plates, spikes, bolts, keys, anchors & anti creepers.

2.3 Railway Track Geometrics. 

Coning of wheels, tilting of rails, Gradient & its types, Super elevation limits of Super elevation on curves, cant deficiency negative cant, grade compensation on curves.

2.4  Branching of Tracks 

Definition of point & crossing, a simple split switch turnout consisting of points and crossing lines. Sketch showing different components, their functions & working. 

 Line sketches of track junctions-crossovers, scissor cross over, diamond crossing, triangle.

Inspection of points and crossings

2.5  Station and Yards :

Site selection for railway stations, Requirements of railway station, Types of stations (way side, crossing, junction & terminal)

Station yards , types of station yard, Passenger yards, Goods yard Locomotive  yard – its requirements,   water column , Marshalling yard – its types.

2.6  Track Maintenance- 

Necessity, types, Tools required and their function, orgnisation, duties of permanent way inspector, gang mate, key man
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	Bridge Engineering :

3.1 Site selection and investigation 

Factors affecting selection of site of a bridge. Bridge alignment 

Collection of design data

Classification of bridges according to function, material, span, size, alignment, position of HFL.

3.2 Component parts of bridge.

Plan & sectional elevation of bridge showing component parts of , substructure & super structure.

Different terminology such as effective span, clear span, economical span, waterway, afflux, scour, HFL, freeboard, etc.

Foundation – function, types

Piers-function, requirements, types.

Abutment – function, types

Wing walls – functions and types.

Bearing – functions, types of bearing for RCC & steel bridges.

Approaches –in cutting and embankment.

Bridge flooring- open and solid floors 

3.3  Permanent and Temporary Bridges-

Permanent Bridges - Sketches & description in brief of culverts,   causeways, masonry, arch, steel, movable steel bridges, RCC girder bridge, prestressed girder bridge, cantilever, suspension bridge.

Temporary Bridges- timber, flying, floating bridges

3.4   Inspection & Maintenance Of Bridge.

Inspection of bridges

Maintenance of bridges & types – routine & special maintenance.
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	Tunnel Engineering.

4.1  Definition, necessity, advantages, disadvantages 

4.2  Classification of tunnels.

4.3 Shape and Size of tunnels

4.4Tunnel Cross sections for highway and railways

4.5  Tunnel investigations and surveying –Tunnel surveying locating center line   on  ground, transferring center line inside the tunnel.

4.6 Shaft - its purpose  & construction.

  4.7 Methods of tunnelling in Soft rock-needle beam method, fore-poling method.       line plate method, shield method.

4.8 Methods of tunnelling in Hard rock-Full-face heading method, Heading and       bench method, drift method.

4.9 Precautions in construction of tunnels

4.10   Drilling equipments-drills and drills carrying equipments

4.11 Types of explosives used in tunnelling.  

4.12 Tunnel lining and ventilation.
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