4.1 CONCRETE TECHNOLOGY
LTP

Periods/week 4 -2
RATIONALE

Diploma holders in Civil Engineering are supposedupervise concreting operations involving
proportioning, mixing, transporting, placing, coropag, finishing and curing of concrete. To
perform above functions, it is essential to impamdwledge and skills regarding ingredients of
concrete and their properties; properties of cdedire plastic and hardened stage, water cement
ratio and workability; proportioning for ordinaryicrete; concreting operations and joints in
concrete.

DETAILED CONTENTS

THEORY
1. Introduction: Definition of concrete, uses of cogte in comparison to other building
materials. (03 periods)
2. Ingredients of Concrete: (07 periods)

2.1  Cement: physical properties of cement; differepetyof cement as per IS Codes

2.2  Aggregates:
2.2.1 Classification of aggregates accordingize and shape

2.2.2 Characteristics of aggregates: Particle simd shape, surface texture,
specific gravity of aggregate; bulk density, watdysorption, surface
moisture, bulking of sand, deleterious materiadsinsiness

2.2.3 Grading of aggregates: coarse aggregateafigeegate; All-in- aggregate;
fineness modulus; interpretation of grading charts

2.3 Water: Quality requirements as per 1S:456-2000
3. Water Cement Ratio: (03 periods)

3.1 Hydration of cement, principle of water-cement gatDuff Abrani's Water-
cement ratio law: Limitations of water-cement rdéiw and its effects on strength
of concrete

4. Workability: (08 periods)

4.1  Workability factors affecting workability, Measuremt of workability: slump

test, compacting factor and Vee Bee consistom&ecommended slumps for
placement in various conditions as per 1S:456-28P&23



Properties of Concrete: (09 periods)
5.1 Properties in plastic state: Workability, SegregatiBleeding and Harshness

5.2  Properties in hardened state: Strength, Durabllitypermeability, Dimensional
changes;

Proportioning for Normal Concrete: (05 periods)

6.1 Objectives of mix design, introduction to variouadges as per 1S:456-2000;
proportioning for nominal mix design as prescrilbydS 456-2000

6.2  Adjustment on site for: Bulking of fine aggregatster absorption of aggregate,
workability

6.3 Difference between nominal and controlled concrete
6.4. Introduction to 1S-10262-2009-Code for controlletk mesign

Introduction to Admixtures (chemicals and mmaig) for improving performance of
concrete (04 periods)

Special Concretes (only features) (07 periods)

8.1 Concreting under special conditions, difficultieglgrecautions before, during
and after concreting
8.1.1 Cold weather concreting
8.1.2 Under water concreting
8.1.3 Hot weather concreting

8.2  Ready mix concrete

8.3  Fibre reinforced concrete
8.4  Polymer Concrete

8.5  Fly ash concrete

8.6  Silica fume concrete

Concreting Operations: (16 periods)
**0.1 Storing of Cement:

9.1.1 Storing of cement in a warehouse

9.1.2 Storing of cement at site

9.1.3 Effect of storage on strength of cement

9.1.4 Determination of warehouse capacity for gferaf Cement



**9.2  Storing of Aggregate: Storing of aggregate at site
9.3  Batching (to be shown during site visit )
9.3.1 Batching of Cement
9.3.2 Batching of aggregate by:
9.3.2.1 Volume, using gauge box (farma) selectioproper gauge box
9.3.2.2 Weight spring balances and batching mashine
9.3.3 Measurement of water
* 9.4  Mixing:
9.4.1 Hand mixing
9.4.2 Machine mixing - types of mixers, capacibésnixers, choosing
appropriate size of mixers, operation of mixers
9.4.3 Maintenance and care of machines
**9.5 Transportation of concrete: Transportation of
concrete using: wheel barrows, transit mixemnsites, belt
conveyors, pumps, tower crane and hoists etc.
9.6  Placement of concrete:
Checking of form work, shuttering and precautiambé taken during placement
* 9.7  Compaction:

9.7.1 Hand compaction

9.7.2 Machine compaction - types of vibrators, imé screed vibrators and
form vibrators

9.7.3 Selection of suitable vibrators for differsitiations

9.8 Finishing concrete slabs - screeding, floating tadelling

9.9 Curing:

9.9.1 Ohbjectives of curing, methods of curing lgending, membrane curing,
steam curing, chemical curing

9.9.2 Duration for curing and removal of form work

9.10 Jointing: Location of construction joints, treatrhehconstruction joints,
expansion joints in buildings - their importancel docation

9.11 Defects in concrete: Identification of and methofisepair



10. Importance and methods of non-destructive testso@nction only) (02 periods)
NOTE: **  Afield visit may be planned to explain and show talevant things
PRACTICAL EXERCISES:

i) To determine the physical properties of cementeaid$ Codes

i) To determine flakiness and elongation index of seaggregates

iii) To determine silt in fine aggregate

iv) Determination of specific gravity and water absmnpf aggregates

V) Determination of bulk density and voids of aggregat

Vi) To determine surface moisture in fine aggregatdigglacement method

vii)  Determination of particle size distribution of firmarse and all in aggregate by sieve
analysis (grading of aggregate)

viii)  To determine necessary adjustment for bulkingre Aiggregate

iX) To determine workability by slump test:

X) To verify the effect of water, fine aggregate/ceanggregate ratio and aggregate/Cement
ratio on slump

Xi) Compaction factor test for workability

xii)  Non destructive test on concrete by:
a) Rebound Hammer Test

b) Ultrasonic Pulse Velocity Test

xiii)  Tests for compressive strength of concrete cuhedifierent grades of concrete

INSTRUCTIONAL STRATEGY

This subject is of practical nature. Whilepemting instructions, teachers are expected to
organize demonstrations and field visits to shovious stages of concreting operations. While
working in the laboratory, efforts should be mad@rovide extensive practical training to
students so as to make them confident in the paéiparand testing of concrete. Teachers should
also organize viva examination so as to develogrgtdnding about concepts and principles
involved. The experiments may be demonstratedtudents through video programmes
developed in the field of ,concrete technoltdpy NITTTR, Chandigarh.

RECOMMENDED BOOKS

i) Kulkarni, PD; Ghosh, RK and Phull, YR; "Text Book@oncrete Technology"; Oxford
and IBH Publishing Co. New Delhi

1)) Krishnamurthy, KT; Rao, A Kasundra and Khandekak; AConcrete Technology";
Dhanpat Rai and Sons, Delhi,



Gupta BL and Gupta Amit; "Text Book of Concrete Reclogy"; Standard Publishers

Distributors, Delhi.

Varshney, RS;"Concrete Technology";, Oxford and IBliblishing, New Delhi
Neville, AM; "Properties of Concrete”, Pitman (ELESlition available), London
Orchard; "Concrete Technology"; Vol I, I, and IlI

Handoo, BL; Puri, LD and Mahajan Sanjay "Concretelnology"; Satya Prakashan,

New Delhi,

Sood, Hemant, Mittal LN and Kulkarni PD; "Laboratdvlanual on Concrete
Technology", CBS Publishers, New Delhi, 2002

Vazirani, VN; and Chandola, SP; "Concrete Technglpghanna Publishers, Delhi,
Gambhir, ML; "Concrete Technology";, MacMillan liad_td., New Delhi
Siddique, R., “Special Structural Concretes”, ,gaéih Publishers Pvt. Ltd. Delhi
Birinder Singh, “Concrete Technology”, Kaption Pghtions, Ludhiana,

Module on ,Special Concretes by Dr Hemant SoodT,INIR Chandigarh

Concrete Technology by P Dayaratman

Video programme on different experiments impCrete Technology developed by

NITTTR, Chandigarh.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted

(%)

1 03 04

2 07 12

3 03 04

4 08 08

5 09 18

6 05 08

7 04 07

8 07 12

9 16 25
10 02 02
Total 64 10C




4.2 SOIL AND FOUNDATION ENGINEERING

L T P
Periods/week 4 - 2
RATIONALE

Civil Engineering diploma engineers are requiredstgpervise the construction of structural
buildings, roads, pavements, dams, embankmentsotired Civil Engineering structures. As
such the knowledge of basic soil engineering isptt@erequisite for these engineers for effective

discharge of their duties. This necessitates tlredaction of Soil and Foundation Engineering
subject in the curriculum for Diploma Course in ICEngineering.

The subject covers only such topics which will dealthe diploma engineers to identify and
classify the different types of soils, their sel@atand proper use in the field for various typés o
engineering structures.

The emphasis will be more on teaching practicatetsgather than theory.

DETAILED CONTENTS
THEORY

1. Introduction: (03 periods)
1.1 Importance of soil studies in Civil Engineering
1.2  Geological origin of soils with special referenoesbil profiles in India: residual
and transported soil, alluvial deposits, lake dépplcal soil found in J&K,
dunes and loess, glacial deposits, black cottds,soi conditions in which above

deposits are formed and their engineering charnatitey.

1.3 Names of organizations dealing with soil enginegrvork in India, soil map of
India

2. Physical Properties of Soils: (04 periods)
2.1  Constituents of soil and representation by a pdésgam
2.2 Definitions of void ratio, porosity, water contemtegree of saturation, specific
gravity, unit weight, bulk density/bulk unit weigldry unit weight, saturated unit
weight and submerged unit weight of soil grains emdelation between them
2.3 Simple numerical problems with the help of phasgims

3. Classification and Identification of Soils (04 periods)

3.1. Particle size, shape and their effect on engingginperties of soil,
particle size classification of soils



3.2

Gradation and its influence on engineering propstti

3.3 Relative density and its use in describing cohdegmsoils

3.4  Behaviour of cohesive soils with change in waterteot, Atterbergs limit -
definitions, use and practical significance

3.5 Field identification tests for soils

3.6  Soil classification system as per BIS 1498; basis)bols, major divisions and
sub divisions, groups, plasticity chart; procedoreclassification of a given soill

Flow of Water Through Soils: (04 periods)

4.1  Concept of permeability and its importance

4.2 Darcy's law, coefficient of permeability, seepagéority and factors affecting
Permeability

4.3  Comparison of permeability of different soils as B&S

4.4  Measurement of permeability in the laboratory

Effective Stress: (Concept only) (04 periods)

5.1  Stresses in subsoil

5.2  Definition and meaning of total stress, effectit@ss and neutral stress

5.3  Principle of effective stress

5.4 Importance of effective stress in engineering proid

Deformation of Soils (04 periods)

6.1 Meaning, conditions/situations of occurrencghwemphasis on practical

significance of:
a) Consolidation and settlement

b) Creep
C) Plastic flow
d) Heaving

e) Lateral movement
f) Freeze and thaw of soil



6.2 Definition and practical significance of compressindex, coefficient of
consolidation, degree of consolidation.

6.3 Meaning of total settlement, uniform settlement diftérential settlement; rate of
settlement and their effects

6.4  Settlement due to construction operations and liogesf water table

6.5 Tolerable settlement for different structures asgi&

Shear Strength Characteristics of Soils: (09 periods)
7.1. Concept and Significance of shear strength

7.2 Factors contributing to shear strength of coheana cohesion less soils,
Coulomb's law

7.3  Examples of shear failure in soils

Compaction: (04 periods)
8.1 Definition and necessity of compaction

8.2  Laboratory compaction test (standard and nexliproctor test as per BIS)
definition and importance of optimum watntent, maximum dry density;
moisture dry density relationship for typicils with different compactive
Efforts

8.3. Compaction control; Density control, measuremeritaddl density by core cutter
method and sand replacement method, moistureatoRtoctor's needle and its
use, thickness control, jobs of an embamknsapervisor in relation to
Compaction

Soil Exploration:
(08 periods)
9.1 Purpose and necessity of soil exploration

9.2 Reconnaissance, methods of soil exploration, Ppital borings (auger, wash,
rotary, percussion to be briefly dealt)

9.3  Sampling; undisturbed, disturbed and representatwaples; selection of type of
sample; thin wall and piston samples; area radicpvery ratio of samples and
their significance, number and quantity saimples, resetting, sealing and
preservation of samples.

9.4  Presentation of soil investigation results



10

11.

Bearing Capacity of soil
(10 periods)
10.1 Concept of bearing capacity

10.2 Definition and significance of ultimate bearing aajy, net safe bearing capacity
and allowable bearing pressure

10.3 Guidelines of BIS (IS 6403) for estimation of begrcapacity of soil
10.4 Factors affecting bearing capacity

10.5 Concept of vertical stress distribution inlsa@ue to foundation loads, pressure
bulb

10.6 Applications of SPT, unconfined compression testl afirect shear test in
estimation of bearing capacity

10.7 Plate load test (no procedure details) and itgditians

10.8 Improvement of bearing capacity by sand drain netlitompaction, use of geo-
synthetics.

Foundation Engineering: (10 periods)

Concept of shallow and deep foundation; types ddlleWw foundations: isolated,
combined, strip, mat, and their suitability. Fastaffecting the depth of shallow
foundations, deep foundations, type of piles amil thuitability; pile classification on the
basis of material, pile group and pile cap.

PRACTICAL EXERCISES

1.

2.

To determine the moisture content of a given sampmil
Auger Boring and Standard Penetration Test

a) ldentifying the equipment and accessories

b) Conducting boring and SPT at a given location
c) Collecting soil samples and their identification
d) Preparation of boring log and SPT graphs

e) Interpretation of test results

Extraction of Disturbed and Undisturbed Samples

a) Extracting a block sample

b) Extracting a tube sample

c) Extracting a disturbed samples for mechanical amly
d) Field identification of samples



Field Density Measurement (Sand Replacement and Cotter Method)

Calibration of sand

Conducting field density test at a given location
Determination of water content

Computation and interpretation of results

Liquid Limit and Plastic Limit Determination:

a)
b)
c)
d)
e)

Identifying various grooving tools

Preparation of sample

Conducting the test

Observing soil behaviour during tests
Computation, plotting and interpretation of results

Mechanical Analysis

a)
b)
c)
d)
e)

Preparation of sample

Conducting sieve analysis
Computation of results

Plotting the grain size distribution curve
Interpretation of the curve

Laboratory Compaction Tests (Standard Proctor Test)

a)
b)
c)
d)
e)

Preparation of sample

Conducting the test

Observing soil behaviour during test

Computation of results and plotting

Determination of optimum moisture content and maxmdry density

Demonstration of Unconfined Compression Test

a)
b)
c)
d)

Specimen preparation

Conducting the test

Plotting the graph

Interpretation of results and finding/bearing cayac

Demonstration of:
a) Direct Shear and Vane Shear Test on sandy soilleamp
b) Permeability test apparatus



INSTRUCTIONAL STRATEGY

The teacher while imparting instructions are exgedb lay greater emphasis on the practical
aspects rather than theory and mathematical tred&tre bring clarity regarding concepts and
principles involved, teachers should organize destrations in the laboratories and fields. It is
necessary to create understanding that soils ithiéreunder shear or settlement due to heavy
loads. This can be shown by making use of photdgragm working models of such failures.
Efforts should be made in the practical classes Htadents perform practical exercises
individually. Conduct of viva examination at thedeaf each practical work will develop clear
understanding about the concepts and principlesectto this subject.

RECOMMENDED BOOKS

i) Punmia, BC, "Soil Mechanics and Foundations"; StathdPublishers, Delhi

i) Bharat Singh and Shamsher Prakash; "Soil Mechamidd-oundations Engineering"”,
Nem Chand and Bros, Roorkee,

iii) Sehgal, SB, "A Text Book of Soil Mechanics"; CBSoRshers and Distributors, Delhi,
iv) Gulati, SK and Manoj Dutta, "Geotechnical Enginegri, Tata McGraw Hill, Delhi,

V) Ranjan Gopal and Rao ASR “Basic and Applied SoitMmics”, New Age Publication
(P) Ltd., New Delhi

Vi) Singh Harbhajan “Soil and Foundation Engineeriddihishek Publishers, Chandigarh
vii) S Mittal and JP Shukla, “Soil Testing for Enginéekhanna Publishers Ltd., Delhi
viii)  BIS Codes IS 6403 (latest edition) and IS 149&@aedition)

iX) Jagroop Singh, “Soil and Foundation Engineeringigle Parkashan, Jalandhar

X) Rabinder Singh, “ Soil and Foundation Engg.” SKd¢at and Sons, Ludhiana

Xi) NITTTR, Chandigarh, “Shallow Foundations”

xii)  Video films on Geo-technical Laboratory PractibgNITTTR, Chandigarh



SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks
Allotted (%)
1 03 05
2 04 06
3 04 06
4 04 06
5 04 06
6 04 06
7 09 14
8 04 06
9 08 16
10 10 12
11 10 17
Total 64 10C




4.3 WATER SUPPLY AND WASTE WATER ENGINEERING

Periods/week 5 - 2

RATIONALE

One of the basic necessities of life is water whigot easily available to a lot of people.
Providing potable water at the first place thedemion and disposal of waste solids and liquids
are important activities of civil engineering fiel@his subject provides basic knowledge and
skills in the field of water supply system and veasisposal system. Classroom instructions
should be supplemented by field visits to show fiemal details of water supply and waste
disposal systems. It will also be advantageousntatd professionals from field to deliver

extension lectures on specialised operations.

DETAILED CONTENTS

A. WATER SUPPLY

1.

Introduction (02 periods)
1.1  Necessity and brief description of water supplyteys

Quantity of Water (06 periods)

2.1  Water requirement

2.2 Rate of demand and variation in rate of demand

2.3 Per capita consumption for domestic, industriabligiand fire fighting uses as
per BIS standards (no numerical problems)

2.4  Population Forecasting

Quality of Water (04 periods)
3.1 Meaning of pure water and methods of analysis déwa

3.2  Physical, Chemical and bacteriological tests aed #ignificance

3.3  Standard of potable water as per Indian Standard

3.4 Maintenance of purity of water (small scale anddescale quantity)

Water Treatment (brief introduction) (09 periods)

**4.1 Sedimentation - purpose, types of sedimentatiokstan

**4.2 Coagulation floculation - usual coagulation andrtfeeeding

**4.3 Filtration - significance, types of filters, thauitability

4.4  Necessity of disinfection of water, forms of chiaiion, break point
chlorine, residual chlorine, application of clihar.

4.5 Flow diagram of different treatment units, funcsaof (i) Areation fountain (ii)
mixer (iii) floculator, (iv) classifier, (vslow and rapid sand filters (vi)
chlorination chamber.



5.  Conveyance of Water (09 periods)
**5.1 Different types of pipes - cast iron, PVC, steshestos cement, concrete and lead

pipes. Their suitability and uses, types of jpimt different types of pipes.

5.2 Appurtenances: Sluice, air, reflux valves, reliefwes, scour valves, bib cocks,
stop cocks, fire hydrants, water meters theirkivgy and uses

5.3 Distribution site: Requirement of distribution, rmmum head and rate, methods of
layout of distribution pipes
5.3.1 Systems of water supply - Intermitterd aontinuous service reservoirs -

types, necessity and accessories.

5.3.2 Wastage of water - preventive measures
5.3.3 Maintenance of distribution system
5.3.4 Leakage detection

6. Laying out Pipes (06 periods)
6.1 Setting out alignment of pipes
6.2 Excavation for laying of pipes and precautionseddken in laying pipes
in black cotton soil.
6.3 Handling, lowering beginning and jointing of pipes
6.4 Testing of pipe lines
6.5 Back filling
6.6 Use of boring rods

7. Building Water Supply (02 periods)

7.1 Connections to water main (practicaspect only)
**7.2  Water supply fixtures and installations and terrfogy related to plumbing

B. WASTE WATER ENGINEERING

Introduction (04 periods)
8.1 Purpose of sanitation
8.2  Necessity of systematic collection and disposalaste
8.3  Definition of terms in sanitary engineering
8.4  Collection and conveyance of sewage
8.5 Conservancy and water carriage systems, their salyes and
Disadvantages
8.6 (a) Surface drains (only sketches) : various typetability
(b) Types of sewage: Domestic, industrial, storm watef its seasonal variation

9. Sewerage System (05 periods)
9.1 Types of sewerage systems, materials for sewess,dizes and joints
9.2  Appurtenance: Location, function and constarctifeatures. Manholes, drop
manholes, tank hole, catch basin, inverted sipfteshing tanks grease and oill
traps, storm regulators, ventilating shafts



10.

11

12.

13.

14.

**

Laying and Construction of Sewers: (6 periods)

10.1 Setting out/alignment of sewers

10.2 Excavations, checking the gradient with bonnogls preparation of bedding,
handling and jointing testing and back fillingsHwers/pipes.

10.3 Construction of surface mains and different sesti@guired

Sewage characteristics: (4 periods)
11.1 Properties of sewage and IS standards for analysiswage
11.2 Physical, chemical and bacteriological parameters

Natural Methods of Sewerage Disposal (5 periods)
12.1 General composition of sewage and disposal methods

12.2 Disposal by dilution

12.3 Self purification of stream

12.4 Disposal by land treatment

12.5 Nuisance due to disposal

Sewage Treatment (9 periods)

13.1 Meaning and principle of primary and secondaryttnemt and activated sludge
process their flow diagrams

13.2 Introduction and uses of screens, grit chambetsfuetanks, skimming tanks,
plain sedimentation tanks, primary clarifers,cetary clarifers, filters, control
beds, intermittent sand filters, tricklingdits, sludge treatment and disposal,
oxidation ponds (Visit to a sewage treatmentplan

Building Drainage (9 periods)
14.1 Aims of building drainage and its requirements

**14.2 Different sanitary fittings and installatisn

14.3 Traps, seals, causes of breaking seals

A field visit may be planned to explain and show thlevant things.

LIST OF PRACTICALS

1)
2)
3)
4)
5)
6)
7)
8)

9)

To determine turbidity of water sample

To determine dissolved oxygen of given sample

To determine pH value of water

To perform jar test for coagulation

To determine BOD of given sample

To determine residual chlorine in water

To determine conductivity of water and total dissal solids
To study the installation of following:

a) Water meter

b) Connection of water supply of building with main
c) Pipe valves and bends

d) Water supply and sanitary fittings

To determine Bacteriological Quality of Drinking Yéa



10)

11)
12)
13)
14)

To study and demonstrate the joining/threading loPies, Cl Pipes, SW pipes, D.I.
pipes and PVC pipes.

To demonstrate the laying of SW pipes for sewers

Study of water purifying process by visiting a di¢hb.

To test house drainage

To determine TDS by TDS meter.

INSTRUCTIONAL STRATEGY:

Before imparting the instructions in the class roemits to water works and sewage treatment
plants can go a long way for increased motivatibetadents for learning in the class room. As
the subject is of practical nature, lecture worksbhpplemented by field visits from time to time.
Home assignments related to collection of infororatpamphlets and catalogues from hardware
shop dealing water supply and sanitary fittings @ very helpful for the students.

RECOMMENDED BOOKS

1.

o & 0NN

10

11
12.

Duggal, KN; “Elements of Public Health Engineerindg3. Chand and Co. New Delhi
Rangwala, SC; “Water Supply and Sanitary EnginggriAnand Charotar Book Stall
Kshirsagar, SR; “Water Supply Engineering”; RoorRemlishing House, Roorkee
Kshirsagar, SR; “Sewage and Sewage Tratement”;kRepRoorkee Publishing House
Hussain, SK; “Text Book of Water Supply and Sawsitangineering”; Oxford and IBH
Publishing Co, New Delhi,

Birdie, GS; “Water Supply and Sanitary Engineeririghanpat Rai and Sons, Delhi
Garg, Santosh Kumar; “Water Supply Engineering’akha Publishers, Delhi

Garg, Santosh Kumar; “Sewage and Waste Waigposal Engineering”; Khanna
Publishers, Delhi

Steel, EW; “Water Supply and Sewerage”; McGraw.Hill

Duggal, Ajay K and Sharma, Sanjay, “A Laboratoryridal in Public Health
Engineering”, , Galgotra Publications, 2006, Newtbe

Gurjar,B.R. “ Sludge Treatment & Disposal” OxfonddalBH Co Pvt Ltd New Delhi.
Mahajan Sanjay, Water Supply and Waste Water Ergimg; Satya Prakashan Ltd.,
Delhi.



SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted

(%)

1 02 03

2 06 07

3 04 05

4 09 12

5 09 11

6 06 07

7 02 03

8 04 05

9 05 06
10 06 07
11 04 05
12 05 06
13 09 12
14 09 11
Total 80 10C




4.4 IRRIGATION ENGINEERING
L T P

Periods/week 4 - -
RATIONALE
Diploma holders in civil engineering have to supe\the construction, repair and maintenance
of canals, head works, river training works, crdssinage works, regulatory and other works .
Some of diploma holders are also engaged for ptegemwater logging and irrigation by
tubewells. This subject imparts knowledge regardigdrology, flow irrigation — storage and
distribution system, constructional features ofchearks, river training works, cross drainage
works, causes and prevention of water logging amgtcuction of tube wells.

DETAILED CONTENTS
1. Introduction: (02 periods)

1.1 Definition of irrigation
1.2 Necessity of irrigation
1.3 History of development of irrigation in India
1.4  Major, medium and minor irrigation projects
2. Water Requirement of Crops (06 periods)
2.1  Principal crops in India and their water requiretsen
2.2 Crop seasons — Kharif and Rabi

2.3 Soil water, soil crop and water relationships, duglta and base period, their
relationship and evapotranspiration

2.4  Gross commanded area (GCA), culturable commandea @CA), intensity of
irrigation, irrigable area

3. Hydrological Cycle, Catchment Area and Run-off (06 periods)
Rainfall , definition rain-gauges — automatic ar@h+automatic, methods of estimating
average rainfall (Arithmatic system); catchmentaaranoff, factors affecting runoff,
hydrograph, basic concept of unit hydrograph.

4. Methods of Irrigation (07 periods)

4.1  Flow irrigation - its advantages and limitations

4.2  Lift Irrigation — Tube well and open well irrigatip their advantages and
disadvantages



4.3  Sprinkler irrigation conditions favourable and egsd requirements for sprinkler
irrigation, sprinkler system — classification arwponent parts

4.4  Drip irrigation, suitability of drip irrigation, out, component parts, advantages

Canals (08 periods)

5.1 Classification, apurtenancs of a canal and theictions, sketches of different
canal cross-sections (unlined)

5.2 Various types of canal lining - their related adeges and disadvantages,
sketches of different lined canal x-sections

5.3 Breaches and their control

5.4  Maintenance of lined and unlined canals

Tube Well Irrigation (09 periods)

6.1 Introduction, occurrence of ground water, locat@o command, advantages and
disadvantages, comparison with canal irrigation

6.2 Tube wells, explanation of terms: water table, wadof influence, depression
head, cone of depression, confined and unconfigedfeas. Yield of a well and
methods of determining yield of well

6.3  Types of tube wells, cavity, strainer and slottgukt

6.4 Method of boring, installation of well assembly,vdlpment of well, pump
selection and installation and maintenance

6.5 Water Harvesting Techniques: Need and requiremievarious methods, Run-off
from roof top and ground surface, techniques foougd water recharge
construction of recharge pits and recharge welisthair maintenance.

Dams (07 periods)

7.1 Classification of dams; earthen dams - types, cao$dailure; cross-section of
zoned earthen dams, method of construction, graldtgs — types, cross-sections
of a dam, method of construction

7.2 Concept of small and micro dams

7.3  Concept of spillways and energy dissipators



8. Canal Head Works and Regulatory Works (06 periods)

Definition, object, general layout, functionsdifferent parts of head works. Difference
between weir and barrage

9. Cross Drainage Works (04 periods)

9.1 Functions and necessity of the following types:eatyct, super passage, level
crossing, inlet and outlet, pipe crossing

9.2  Sketches of the above cross drainage works
10.  Definitions of following Hydraulic Structures witBketches (02 periods)
10.1 Falls
10.2 Cross and head regulators
10.3 Outlets
10.4 Canal Escapes
11. River Training Works (04 periods)

Methods of river training, guide banks, retiregev@es) embankments, groynes and spurs,
pitched island, cut-off

12.  Water Logging and Drainage (03 periods)
12.1 Definition of water logging — its causes and effedetection, prevention and
Remedies

12.2 Reclamation of soil

12.3 Surface and sub-surface drains and their layout

INSTRUCTIONAL STRATEGY

The teaching of the subject should be supplemeyédield visits at regular intervals of time to
expose the students to irrigation works. Studehtulsl be asked to prepare and interpret
drawings of various irrigation works.



RECOMMENDED BOOKS

1.

2.

10.

11.

Bharat Singh, "Fundamentals of Irrigation Enginggri, Nem Chand and Bros, Roorkee

Garg, Santosh Kumar, “Irrigation Engineering anditdulics Structures', Khanna
Publishers, Delhi,

Punmia, BC; and Pande Brij Bansi Lal, "Irrigatiorda/Nater Power Engineering’, Delhi,
Standard Publishers Distributors, Delhi,

Sharma, RK; "Text Book of Irrigation Engineeringladydraulics Structures', , Oxford
and IBH Publishing Company, New Delhi

Sharma, SK; "Principles and Practice of Irrigattorgineering’, Prentice Hall of India
Pvt. Ltd., New Delhi,

Varshney RS, Gupta SC, Gupta RL at all. “Theory Redign of Irrigation Structures”,
Vol. I and I,

Saharsabudhe SR, “Irrigation Engineering and Hyldr&iructures”
Priyani BB, ,The Fundamental Principles of Irrigtiand Water Power
BIS Codes

Wan. E. Houk, “Irrigation Engineering” Vol. | and |

Central Ground Water Board and Central Water CosionisGuidelines and Reference
Books.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted

(%0)

1 02 03

2 06 08

3 06 08

4 07 13

5 08 12

6 09 15

7 07 12

8 06 09

9 04 06
10 02 03
11 04 06
12 03 05
Total 64 10C




4. 5SURVEYING —

Periods/week 3 - 6
RATIONALE

The important functions of a civil engineer inclsdiae jobs of detailed surveying, plotting of
survey data, preparation of survey maps and settihgvorks

While framing the curriculum for the subject of weying, stress has been given to the
development of knowledge and skill in theodoliteveying; tachometry surveying, curves and
use of minor and modern instruments have beendedlin this subject.

Field work should be a selected one so that stuckmtcheck his work and have an idea of the
results the extent of error in the work done by.hi® far as possible, the surveys done should be
got plotted, as this will also reveal errors in Whark and develop skill in plotting.

DETAILED CONTENTS
1. Contouring: (08 periods)

Concept of contours, purpose of contouring, contoterval and horizontal equivalent,
factors effecting contour interval, characteristafs contours, methods of contouring:
Direct and indirect, use of stadia measurementgantour survey, interpolation of
contours; use of contour map, Drawing cross sectiom a contour map; marking
alignment of a road, railway and a canal on a agntoap, computation of earth work
and reservoir capacity from a contour map

2. Theodolite Surveying: (12 periods)

Working of a transit vernier theodolite, axes dhaodolite and their relation; temporary
adjustments of a transit theodolite; concept ofgiting, swinging, face left, face right
and changing face; measurement of horizontal amticak angles. Prolonging a line
(forward and backward) measurement of bearing lofea traversing by included angles
and deflection angle method; traversing by stadeasurement, theodolite triangulation,
plotting a traverse; concept of coordinate andtswiuf omitted measurements (one side
affected), errors in theodolite survey and precastitaken to minimize them; limits of
precision in theodolite traversing. Height of oltgee accessible and non-accessible bases

3. Tacho-metric surveying (06 periods)

Tachometry, Instruments to be used in tachometethads of tachometry, stadia system
of tachometry, general principles of stadia tachtoynexamples of stadia tachometry and
Numerical problems.



4. Curves: (15 periods)

4.1  Simple Circular Curve:

Need and definition of a simple circular curve;aénts of simple circular curve -
Degree of the curve, radius of the curve, tangength, point of intersection
(Apex point), tangent point, length of curve, lodgord deflection angle, Apex
distance and Mid-ordinate. Setting out of simplewdar curve:
a) By linear measurements only:

- Offsets from the tangent

- Successive bisection of arcs

- Offsets from the chord produced
b) By tangential angles using a theodolite

4.2  Transition Curve:
Need (centrifugal force and super elevation) anfindien of transition curve;
requirements of transition curve; length of transitcurve for roads; by cubic
parabola; calculation of offsets for a transitiamrve; setting out of a transition
curve by tangential offsets only
4.3  Vertical curve
Setting out of a vertical curve
5. Introduction to the use of Modern Surveying equiptrend techniques such as:
(03 periods)
a) EDM or Distomat
b) Total station
C) Introduction to remote sensing and GPS
6 Minor Instruments:- (04 periods)

6.1. Introduction and use of minor instruments like @eyGhat Tracer,
Clinometer, Pantograph, Abney Level etc.

6.2. Use of planimeter for computing areas
NOTE: No sketch of the instruments may be asked ireagnination
PRACTICAL EXERCISES
l. Contouring:

i) Preparing a contour plan by radial line methodhgyuse of a Tangent
Clinometer/Tachometer

i) Preparing a contour plan by method of squares



i) Preparing a contour plan of a Road/Railway trackACay taking cross sections.

Il.Theodolite:

Vi

i) Taking out the Theodolite, mounting on the tripod @lacing it back in the box
i) Study of a transit vernier theodolite; temporarjuatinents of theodolite

iii) Reading the vernier and working out the least comeaisurement of horizontal
angles by repetition and reiteration methods

iv) Measurement of vertical angles and use of tachaertatrles

V) Measurement of magnetic bearing of a line

Vi) Running a closed traverse with a theodolite (adtléae sides) and its plotting

vii)  Height of objects with and without accessible bases

Curves

)] Setting out of a simple circular curve with givestal by the following methods
a) Offsets from the chords produced

b) One theodolite method

Minor instruments:

i) Demonstration and use of minor instruments likel@®ghat Tracer, Tangent
Clinometer, Pantograph, Abney level etc.
i) Use of planimeter for computing areas

Demonstration of digital instruments through figldits to Survey of India and other
government agencies.

Total Station (only demonstrations).

INSTRUCTIONAL STRATEGY

This is highly practice-oriented course. While imipay theoretical instructions, teachers are
expected to demonstrate the use of various institsmia surveying, stress should be laid on
correct use of various instruments so as to avoidinize errors during surveying. It is further
recommended that more emphasis should be laid mduming practical work by individual
students



RECOMMENDED BOOKS

Hussain, SK and Nagraj, MS "Text Book of Surveyin@'Chand and Co Ltd., New
Delhi

Deshpande, RS "A Text Book Surveying and Levelljiidyiited Book Corporation,
Pune,

Kocher, CL; "A Text Book of Surveying"; Katson Pidhling House Ludhiana,

4. Kanetkar, TP and Kulkarni, SV., "Surveying and Léavgl, Poona, AVG Parkashan, Pune

o

©xoNOo

Kanetkar, TP; and Kulkarni, SV; "Surveying and Uavg-Vol.2" AVG Prakashan, Pune

Punima, BC; "Surveying and Leveling ", Standard|Rtlrs Distributors, Delhi
Shahai, PB; "A Text Book of Surveying ", Oxford aii8H Publishing Co.

Lilly Sant “Remote Sensing and Image Interpretdtion

Mahajan, Sanjay, “Surveying-II", Satya PrakashaalhD

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted (%)
(Periods)
1 08 16
2 12 28
3 06 12
4 15 34
5 03 05
6 04 05
Total 32 10C




4.6 Strength of Materials

RATIONALE

Diploma holders in this course are required to ysed reasons for failure of different
components and select the material for differeqiieations. For this purpose, it is essential to
teach them concepts, principles, applications arattiges covering stress, strain, bending
moment, shearing force, shafts, columns and spriigsce this subject has been introduced.

DETAILED CONTENTS
1. Introduction to Material Properties 03 Period

Mechanical properties of materials such as elagtiplasticity, ductility, brittleness, toughness,
hardness, fatigue, malleability, stiffness. Elashiodies, plastic bodies and rigid bodies,
deformation.

2. Stresses and Strains 08 Period

2.1  Force, its definition and types, units, differeypiés of loads.

2.2 Definition of stress and strain, axial loadingfeliént types of stresses and strains, tensile
and compressive stress and strain, elastic limidokd's law, stress-strain curve for
ductile and brittle material, salient features tress-strain curve. Young’s modulus of
elasticity

2.3  Factor of safety.

2.4 Stress and strain in straight, stepped bars andr tapr of circular cross section,
determination of stress and elongation of a bo# bolted joint when subjected to direct
external load only

2.5 Stress and strain on composite section under do@ing, stress and strain due to
temperature variations in homogeneous and complosite

2.6  Shear load, shear stress and strain, modulusidityigateral strain, Poisson’s ratio

2.7  Volumetric strain, bulk modulus. Relation betweendmlus of elasticity, modulus of
rigidity and bulk modulus

3. Shear Force and Bending Moment 06 Period

3.1 Types of beams.

3.2 Concept of shear force and bending momen.

3.3  Shear force and bending moment diagram for camtil@nd simply supported beams
subjected to point load and uniformly distributedds only. Maximum bending moment
and point of contraflexure.

4. Theory of Simple Bending 06 Period

4.1  Concept of pure bending, neutral axis, moment sistance, section Modulus, bending
equation, bending of simple, beams of uniform gjtien

4.2  Application of flexural formula for solid rectangul and circular section, Channel
section, hollow rectangular and circular section.



5. Strain Energy 06 Period

5.1  Concept of strain energy, proof resilience and raglaf resilience.
5.2  Stresses developed due to gradual, sudden andtifopdc

5.3  Strain energy stored due to gradual, sudden andadtipad.

5.4  Strain energy due to bending and torsion.

6. Slope and Deflection 06 Period

6.1 Introduction, determination of slope and deflectignMacaulay’s method, moment area
of method

6.2 Simple cases of slope and deflection in simply suaigal beam with uniformly distributed
load on whole of the length and a point load atciatre

6.3  Cantilever beam with uniformly distributed load whole length and a point load at the
end.

7. Torsion 05 Period

7.1  Pure torsion, torsion equation (relation betweeisttng moment, shear stress and angle
of twist), polar modulus of section

7.2  Assumptions in theory of pure torsion

7.3  Strength of circular solid shaft and hollow shafpure torsion

7.4  Power transmitted by shaft

8. Springs 05 Period

8.1 Effect of falling load helical spring

8.2  Helical Springs closed coiled and open coiled laébprings subjected to axial load

8.3  Angle of twist, strain energy, shear stress andimam deflection under axial load

8.4 Laminated spring (semi-elliptical and quarter-eitpl type), deterination of number of
plates, maximum deflection under axial load

9. Thin Cylinder and spheres 07 Period

9.1 Introduction

9.2  Thin cylinder Vessel Subjected to internal Pressure

9.3  Stresses in a Thin cylinder Vessel Subjected trmail Pressure

9.4  Expression for circumferential stresses

9.5 Expression for longitudinal stresses

9.6 Stresses in a Thin cylinder Vessel Subjected &rimatl Pressure and external pressure
9.7 Stresses in a thin sphere shells subjected titeressure

10. Riveted Joints 06 Period

10.1 Introduction

10.2 Types of rivets joints

10.3 Failure of riveted joints

10.4 Strength of the riveted joints
10.5Efficiency of riveted joints



11. Columns and struts 06 Period

111
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9

Definition, Types of column
Buckling load, crushing load

Slenderness ratio.

Factors affecting strength of column

Euler’s formula for long columns

End restraints, effective length for different exwhditions
Rankine Gourdan formula

Direct and eccentric loading with stress diagram
Direct and bending stresses and their combination

LIST OF PRACTICALS

PwbhE

Perform tensile test on bars of mild steel and alum.

Perform shear test on specimen of two differentatset

Carry out bending tests on a steel bar or woodambe

Perform following impact test:

(a)1zod impact test

(b) Charpy test

Perform torsion test on specimen of different nsetat determination of angle of
twist for a given torque.

Determine the stiffness of a helical spring angltd a graph between load

and extension.

Perform hardness test on metal and finding thedirirardness, Rockwell hardness and
Vicker’'s hardness.

INSTRUCTIONAL STRATEGY

1
2
3

Use computer based learning aids for effectivehieaelearning

Expose the students to real life problems.

Plan assignments so as to promote problem soliigies and develop continued
learning skills.

RECOMMENDED BOOKS
1. Strength of Materials by Srivatava & Gope, Pdbcation.

1.
2.

3.
4.

No o

Strength of Materials by R.S. Khurmi; S. Chand @ainpany, Delhi.

Strength of Materials by S. Ramamurtham; DhanpaPRhblishing Co.(P) Limited,
Delhi.

Mechanics of Materials by Kirpal Singh; Standardliers, New Delhi.

Elements of Strength of Materials by D.R. Malharal H.C, Gupta; Satya Parkashan,
New Delhi.

Mechanics of Solids by VS Prasad; Galgotia Pubhboat New Delhi.

Strength of materials Dr. B.C Puniya & S.Rama Muiitaxmi Publication, New Delhi.
Mechanics of solids by J.K.Kapoor; Bharat Bharasikkdshan, Meerut



SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Period) Marks Allotted (%)
1. 03 05
2. 08 10
3. 06 10
4. 06 10
5. 06 10
6. 06 10
7. 05 10
8. 05 05
9. 07 10
10. 06 10
11 06 10

Total 64 100



4.7 PHE & IRRIGATION ENGINEERING DRAWING
Periods/week - - 6
RATIONALE
Diploma holders in Civil Engineering are expectedtipervise construction of water supply and
wastewater treatment works and irrigation struguféhis subject aims at imparting skills for
preparing water supply and waste water and irogatengineering drawings to develop
competencies for reading the drawings, and theicetion in their field

DETAILED CONTENTS

Drawings Exercises

A) WATER SUPPLY AND WASTE WATER ENGINEERING DRAWING

1. Drains and Sewers

Cross section of standard types of open drainsulair, v-shaped ana-shaped) with
their foundations

Cross section of earthen ware and RCC sewer pipes

Cross sections of masonry sewers (circular ancsbgged)

2. Traps, manholes and inspection chamber
Detailed section of floor trap and gully trap
Detailed plan and section of an inspection chamber
Detailed plan and section of a manhole

3. Septic Tank and Soak Pit

Detailed plan and cross sections of a domestigcsegik with soak pit for 25 users

4. Bath room and W.C connections:

4.1Cross-section through the external wall of lakias at ground and first floor showing
the one and two pipe system and the connectiotieedavatory to inspection
chamber

4.2.Plan of a bathroom showing positions of lawatbath tub, wash-basin, taps and
showers

5. Draw sectional elevation of a two storeyed buildshgwing details of one pipe and two
pipes systems with sanitation system.



B)

Pwn

5.
6

Practice of reading water supply and sanitary exeging working drawings (PWD/urban
Development agencies) including hot water and eater supply system of a two room
set.

IRRIGATION ENGINEERING DRAWING:

Typical cross-section of a channel
- L-section of a channel for given data
- Typical cross section of an unlined and lined clehimmcutting, partly
cutting and patrtly filling and fully in filling wi given design data.

Layout plan of a canal head works.
Draw the typical L-section of a weir
Draw the X-section of an Earthen Dam
i) Homogeneous

i) Zoned type

iii) Diaphragm type

Cross section of a tube well
Layout and cross section of rain water harvestysgesn.

INSTRUCTIONAL STRATEGY

Teachers are expected to develop skills in prejparand interpretation of water supply and
waste water engineering drawings as per BIS cotlesagtice. Attention must be paid towards
line work, specifications writing, dimensioninggportioning and accuracy for industrial unit at
different intervals of time. Reading and interpmgtiactual field drawings should also be
practiced so as to develop necessary competeribg istudents.

RECOMMENDED BOOKS

1.

2.

Layal JS “Civil Engineering Drawing”, Satya Paskan, New Delhi
Chandel RP “ Civil Engineering Drawings”
Kumar; NS “ Civil Engineering Drawing “ IPH, Newdhi

Malik RS and Meo GA, “Civil Engineering Drawing” A Publishing House, New
Delhi



4.8INDUSTRIAL TRAINING

Industrial training provides an opportunity to stats to experience the environment and culture
of industrial production units and commercial atiés undertaken in field organizations. It
prepares student for their future role as diplomgireeers in the world of work and enables them
to integrate theory with practice.

For this purpose, students at the end of fourtheséen need to be sent for industrial training for a
minimum of 4 weeks duration to be organised durihg semester break starting after 1V
Semester examinations. The concerned HODs alony atiter teachers will guide and help
students in arranging appropriate training plaeésvant to their specific branch. It is suggested
that a training schedule may be drawn for eachestudefore starting of the training in
consultation with the training providers. Studest®uld also be briefed in advance about the
organizational setup, product range, manufactupraggess, important machines and materials
used in the training organization.

Equally important with the guidance is supervisioof students training in the
industry/organization by the teachers. A teachey quade a group of 4-5 students. A minimum
of one visit by the teacher is recommended. Stedeimbuld be encouraged to write daily report
in their diary to enable them to write final repartd its presentation later on.

Internal assessment and external assessment hawepbavided in the study and evaluation
scheme of V Semester. Evaluation of professiondustrial training report through viva-
voce/presentation aims at assessing students tauoidirsy of materials, industrial process,
practices in industry/field organization and theaility to engage in activities related to problem
solving in industrial setup as well as understagdifiapplication of knowledge and skills learnt
in real life situations. The formative and summatavaluation may comprise of weightage to
performance in testing, general behaviour, qualityeport and presentation during viva-voce
examination. It is recommended that such evaluatimoay be carried out by a team comprising
of concerned HOD, teachers and representative frafastry, if any. The components of
evaluation will include the following.

a) Punctuality and regularity 15%
b) Initiative in learning new things 15%
c) Relationship with workers 15%

d) Industrial training report 55%



