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Sr.  

No. 
Subject Code Subject Name 

Effective Teaching   Evaluation Scheme 

L T P 
Credits  Internal Assessment 

External 

Assessment 

Total  

Marks Hours/week 

THEORY 

1 MUPCE501N Reinforced Concrete Design 5 - - 3 25 100 125 

2 MUPCE502N Highway & Airport Engineering 3 - - 4 25 80 105 

3 MUPCE503N 
Railways, Bridges and Tunnel 
Engineering  

3 - - 4 25 80 105 

4 MUPCE504N Estimating &Costing 5 - - 4 25 80 105 

5 MUPCE505N Geotechnical Engineering 4 - - 4 25 80 105 

PRACTICAL/PROJECT 

6 MUPCE 552N Highway & Airport Engineering - - 4 3 25 75 100 

7 MUPCE 555N Geotechnical Engineering - - 4 3 25 75 100 

8 MUPCE 556N 
Computer Application In Civil 
Engineering 

- - 4 2 25 75 100 

9 MUPCE 557N Industrial Training   2 1 25 80 25 

10 MUPGP 551N General Proficiency - - 1 1 25 - 25 

11 MUPGP 552N 
Industrial Exposure  

(Assessment at University Level) 
- - 1 1 25 - 105 

  
TOTAL 24 - 12 30 275 725 1000 

  

NOTE: - Industrial Training of 30 days done after 4th semester would be evaluated in 5th Semester through Report and Viva Voice. 
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Course Objectives 

1. The objectives of the course is: 

2. To explain properties of cement, aggregate, concrete, admixtures 

3. To explain the basic design philosophy behind the Working Stress 

method 

4. To explain the basic design philosophy behind the Limit state method. 

5. To design basic structural elements like slabs, beams, columns, 

staircases & isolated footings. 

 

Course Outcomes 

At the end of the Course, Student will be able: Bloom’s Level 

CO1 To Understand Properties of mild steel and 

HYSD steel. 
K2  

  

MUPCE-501N Reinforced Concrete Design 5L:0T:0P 3 Credits 
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CO2 
To Understand Introduction to limit state, 

working state method, and shear          

reinforcement. 

K2 

CO3 
To Understand basic assumptions of limit state 

method, and different design loads. 

K2 

CO4 
To Understand singly and doubly reinforced 

beams. 
K2 

CO5 
To Understand knowledge of slabs columns 

and basics of prestress concrete. 
K2 

K1 – Remember K2- Understand K3-Apply K4-Analyze K5 – Evaluate K6 – 

Create  
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SubjectCode: MUPCE-501N 

 
RATIONALE 

This subject is an applied engineering subject. Diploma holders in Civil 
Engineering will is required to supervise RC Construction and fabrication. He 
may also be required to design simple structural elements, make changes in design 
depending upon availability of materials (bars of different diameters). This subject 
thus deals with elementary design principles as per IS: 456-2000 

 
DETAILEDCONTENTS 

 

1. Introduction  

 Concept of Reinforced Cement Concrete (RCC) 

 Reinforcement Materials: 

- Suitability of steel as reinforcing material 

- Properties of mild steel and HYSD steel 

 Loading on structures as per IS:875 

 
2. IntroductiontofollowingmethodsofRCCdesign  

Working stress method 

 Limit state method 

 

3. ShearandDevelopmentLength  

Shear as per IS: 456-2000 by working stress method 

Shear strength of concrete without shear reinforcement 

Maximum shear stress 

Shear reinforcement 

 
4. SinglyReinforcedBeam(Workingstressmethod)  

 Basic assumptions and stress strain curve, neutral axis, balanced, 
under-reinforcementandoverreinforcedbeams,Momentofresistance 
forsinglyreinforcedbeam. 

 Designofsinglyreinforcedbeamincludingsketchesshowingreinforce
mentdetails. 

 
5. ConceptofLimitStateMethod  

REINFORCED CONCRETE DESIGN 

L T P 
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 Definitionsandassumptionsmadeinlimitstateofcollapse(flexure) 

 Partial factor of safety or materials. 
 

 Partialfactorofsafetyforloads 

 Designloads 

 Stressblock,parameters 

 
6. SinglyReinforcedbeam  

 TheoryanddesignofsinglyreinforcedbeambyLimitStateMethod. 

 Checkforshear,Checkfordeflection,checkfordevelopmentlength 

 

7. DoublyReinforcedBeams  

Theory and design of simply supported doubly reinforced rectangular 
beam byLimitStateMethod 

 
8. StudyofBeams  

Behaviour of T beam, inverted T beam, isolated T beam and „L‟ beams 
(NoNumericals) 

 

9. OneWaySlab  

 Theoryanddesignofsimplysupportedonewayslabincludingsketchessh
owing reinforcement details (plan and section) byLimit 
StateMethod. 

 Checkforshear,Checkfordeflection, 
 

10. TwoWaySlab  

Theoryand design of two-way simply supported slab with corners   free     
tolift, no provisions for torsional reinforcement by Limit State Method 
includingsketchesshowingreinforcementdetails(planandtwosections) 

 

11. AxiallyLoadedColumn  

 Definitionandclassificationofcolumns 

 Effectivelengthofcolumn, 

 Specificationsforlongitudinalandlateralreinforcement 

 Designofaxiallyloadedsquare,rectangularandcircularshortcolumnsb
yLimitStateMethodincludingsketchingofreinforcement(sectionalele
vationandplan) 

 

12. PrestressedConcrete  

 Conceptofpre-stressedconcrete 



 

MOTHERHOOD UNIVERSITY 
             Roorkee-Dehradun Road, Village Karoundi Post Bhagwanpur, Tehsil-Roorkee, Uttrakhand, India 

  

 

 

 Methodsofpre-stressing:pre-tensioningandposttensioning 

 Advantages and disadvantages of pre stressing 

 Losses in pre-stress Important 

 

Note: Use of IS:456-2000ispermittedintheexamination. 
 

INSTRUCTIONALSTRATEGY 

Teachers are expected to give simple problems for designing various RCC 

structural members. For creating comprehension of the subject, teachers 

may prepare tutorial sheets, which may be given to the students for 

solving. It would be advantage of students is taken at construction site to 

show form work for RCC as well as placement of reinforcement in various 

structural members. Commentary on BIS: 456 may be referring along with 

code for relevant clauses. 

 

RECOMMENDEDBOOKS 

1. Punmia,BC;"ReinforcedConcreteStructureVolI",StandardPublishers,Delh

i 

2. Ramamurtham,S;"DesignandTestingofReinforcedStructures",DhanpatR

aiandSons,Delhi 

3. Gambhir,M.L.,"ReinforcedConcreteDesign",MacmillanIndiaLimited 

4. Singh,Birinder“RCCDesignandDrawing”,KaptionPublishingHouse,Ne

wDelhi 

5. SinghHarbhajan“DesignofReinforcedConcreteStructures”AbhishekPub

lishersLtd.,Chandigarh 

6. Mallick,SK;andGupta,AP;"ReinforcedConcrete",OxfordandIBHPublish

ingCo,NewDelhi. 

7. Singh Harbhajan “Limit State RCC Design”Abhishek Publishers Ltd., 

Chandigarh 

 
 

 

 

 

 

 

 

 

 



 

MOTHERHOOD UNIVERSITY 
             Roorkee-Dehradun Road, Village Karoundi Post Bhagwanpur, Tehsil-Roorkee, Uttrakhand, India 

  

 

 

 

 

 

Course Objectives 

  The objectives of the course is: 

1. To impart the knowledge in Highway Geometrics 

2. construction methods and design of different type of pavements 

3. design of base course and sub–base course 

4. Understand the various type of materials used in highway construction 

 

Course Outcomes 

At the end of the Course, Student will be able: Bloom’s Level 

CO1 
To Understand importance of highway 

engineering and road geometries  
K2 

CO2 
To Understand knowledge of road 

materials and road pavements  
K2 

CO3 
To Understand basics of hill road 

construction and its drainage system  
K2 

CO4 

To Understand knowledge of road 

construction equipments for road 

maintenance. 

K2 

CO5 
To Understand introduction to airport 

engineering. 
K2 

K1 – Remember K2- Understand K3-Apply K4-Analyze K5 – Evaluate K6 – 

Create  

MUPCE-502N 
Highway & Airport 

Engineering 
3L:0T:0P 4 Credits 
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Subject Code:MUPCE-502N 

 
RATIONALE 

Construction of roads is one of the areas in which diploma holders in Civil 

Engineering may get employment. These diploma holders are responsible for 

construction and maintenance of highways and airports. Basic concepts of 

roadgeo-metrics ,surveys and plans, elements of traffic engineering, road 

materials, construction of rigid and flexible pavements, special features of hill 

roads, road drainage system and various aspects of maintenance find place in 

above course. 

 
DETAILEDCONTENTS 

 

1. Introduction  

 Importance of Highway engineering 

 Functions of IRC,CRRI,MORT&H,NHAI 

 IRC classification of roads 

 PMGSY and MNERGA Roads 

 

2. Road Geometrics  

 Glossary of terms used in road geo-metrics and their importance: Right of 

way, formation width, road margin , road shoulder, carriage way, side 

slopes, curves, formation levels, camber and gradient 

 Average running speed, stopping and passing sight distance 

 Necessity of curves, horizontal and vertical curves including transition 

curves. Super elevation and methods of providing super elevation 

 Sketch of typical cross-sections in cutting and filling on straight alignment 

and curve 

(Note: No design/numerical problem to be taken) 

 

3. Highway Surveys and Plan  

 Topographic map, reading the data given on a topographic map 

HIGHWAY&AIRPORT ENGINEERING 

L T P 

3 - 4 
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 Basic considerations governing alignment for a road in plain and hilly area 

 Highway location ;marking of alignment 

 

4. RoadMaterials  

 Differenttypesofroadmaterialsinuse;soil,aggregate,binders–

bitumen,cutback,EmulsionandModifiedBitumen(CRMB,PMB) 

 Binders: Common binders; bitumen, properties as per BIS 

specifications,penetration,softeningpoint,ductilityandviscositytestofbitum

en,proceduresandsignificance,cutbackandemulsionandtheiruses,Bitumen

modifiers 

 
5. RoadPavements  

 Road pavement: Flexible and rigid pavement, their merits and 

demerits,typicalcross-sections,functionsofvariouscomponents 

5.2.IntroductiontoCaliforniaBearingRatio,methodoffindingCBRvalueanditssig

nificance.Aggregate:Sourceandtypes,importantproperties,strength,durabil

ity 

 Sub-grade preparation: Setting out alignment of road, setting out benchmarks, 

control pegs for embankment and cutting, borrow pits, 

makingprofilesofembankment,constructionofembankment,compaction,preparat

ionofsubgrade,methodsofcheckingcamber,gradientandalignment as per 

recommendations of IRC, equipment used for subgradepreparation. 

Stabilization of subgrade. Types of stabilization mechanicalstabilization, lime 

stabilization, cement stabilization, fly ash stabilizationetc.(introductiononly) 

 IntroductiontoSubBaseCourseandBaseCourse: 

a) Granularbasecourse: 

(i) WaterBoundMacadam(WBM) 

(ii) WetMixMacadam(WMM) 

b) BitumenCourses: 

(i) BituminousMacadam 

(ii) Dense Bituminous Macadam 

(DBM)c)*MethodsofconstructionasperMOR

T&H 

 
 Surfacing: 

a)*Typesofsurfacing 

i) Prime coat and tack coat 

ii) Surface dressing with seal coat 

iii) Open graded premix carpet 



 

MOTHERHOOD UNIVERSITY 
             Roorkee-Dehradun Road, Village Karoundi Post Bhagwanpur, Tehsil-Roorkee, Uttrakhand, India 

  

 

 

iv) Mix seal surfacing 

v) Semi dense bituminous concrete 

vi) Bituminous Concrete/Asphaltic concrete 

 

vii) MasticAsphalt 

 

b) * Methods of constructions as per MORT&H specifications and quality 

control.. 

 Rigid Pavements: 

Construction of concrete roads as per IRC 

specifications:Formworklaying,mixingandplacingtheconcrete,compacting

andfinishing,curing,jointsinconcretepavement,equipmentused. 

 
6. HillRoads:  

 Introduction:Typicalcross-

sectionsshowingalldetailsofatypicalhillroad,partlyincuttingandpartlyinfilli

ng 

 Specialproblemsofhillareas 

 Landslides:Causes,preventionandcontrolmeasures,useofgeogrids,geoflexiles,ge

o-synthetics 

 Drainage 

 Soilerosion 

 Snow:Snowclearance,snowavalanches,frost 

 LandSubsidence 

 
7. RoadDrainage  

 Necessityofroaddrainagework,crossdrainageworks 

 Surface and subsurface drains and storm water drains. Location, 

spacingandtypicaldetailsofsidedrains,sideditchesforsurfacedrainage.Interc

epting drains, pipe drains in hill roads, details of drains in 

cuttingembankment,typicalcrosssections 

 
8. RoadMaintenance  

 Commontypesofroadfailuresofflexiblepavements:Pothole,rutting,alligator

cracking,upheaval-theircausesandremedies(briefdescription) 

 Maintenanceofbituminousroadsuchasseal-coat,patch-workandrecarpeting. 

 Maintenanceofconcreteroads-

fillingcracks,repairingjoints,maintenanceofshoulders(berms),maintenance

oftrafficcontroldevices 
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9. RoadConstructionEquipment  

Outputanduseofthefollowingplantandequipment 

 Hotmixplant 

 Tipper,tractors(wheelandcrawler)scraper,bulldozer,dumpers,shovels,grade

r,roller,dragline 

 

 Asphalt mixer and tarboilers 

 Road pavers 

10 AirportEngineering  

 Necessityofstudyofairportengineering,aviationtransportscenarioinIndia. 

 FactorstobeconsideredwhileselectingasiteforanairportwithrespectozoningLaws,

ImportanceofWindrosediagraminairportdesign. 

 IntroductiontoRunways,TaxiwaysandApron. 

 
*  An expert may be invited from field/industry for extension lecture 

onthistopic. 

 
PRACTICALEXERCISES 

1. Determinationofpenetrationvalueofbitumen 

2. Determinationofsofteningpointofbitumen 

3. Determinationofductilityofbitumen 

4. Determinationofimpactvalueoftheroadaggregate 

5. Determinationofabrasionvalue(LosAngeles‟)ofroadaggregate 

6. DeterminationoftheCaliforniabearingratio(CBR)forthesub-gradesoil 

7. VisittoHotmixplant 

8. Visit to highway construction site for demonstration of operation of: 

Tipper,tractors(wheelandcrawler),scraper,bulldozer,dumpers,shovels,grader,rol

ler,dragline,roadpavers,JCBetc. 

9. Mixingandsprayingequipment 

10. AcompulsoryvisittoReadyMixConcreteplant. 

11. DeterminationofViscosityofTar/Bitumen 

  

RECOMMENDEDBOOKS 

i) Khanna,SKandJusto,CEG,"HighwayEngineering",NemChandandBros., 

Roorkee 

ii) Vaswani,NK,"HighwayEngineering",RoorkeePublishingHouse,Roorkee, 

iii) Priyani,VB,"HighwayandAirportEngineering"Anand,CharotarBookStall 

iv) Sehgal,SB;andBhanot,KL;"ATextBookonHighwayEngineeringandAirport"SC
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handandCo,Delhi 

v) Bindra,SP;"ACourseonHighwayEngineering",DhanpatRaiandSons,NewDelhi 
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Course Objectives 

  The objectives of the course is: 

1. To explain standard terminologies of railway track 

2. To describe railway turnout and their detailed component part, also facilities 

regarding maintenance of railway route 

3. To demonstrate airport layout and traffic control stratagies. 

4. To explain Tunnel Engineering 

 

Course Outcomes 

At the end of the Course, Student will be able: Bloom’s Level 

CO1 

To Understand introduction to Indian 

railways and classification of railway 

components  

K1 

 

CO2 
To Understand basics of earthwork and 

drainage system 
K1 

CO3 
To Understand introduction and 

classification of bridges  
K2 

CO4 
To Understand knowledge of IRC 

classification 

K2 

CO5 
To Understand basic definitions and 

necessity of tunnel engineering 

K2 

K1 – Remember K2- Understand K3-Apply K4-Analyze K5 – Evaluate K6 – 

Create  

MUPCE-503N 
Railway, Bridges & Tunnel 

Engineering 
3L:0T:0P 4 Credits 
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SubjectCode:MUPCE 503N 

 
RATIONALE 

The subject will cater to the needs of those technicians who would like to 

findemployment in the construction of railway tracks, bridges and tunnels. The 

subjectaimsatprovidingbroadbasedknowledgeregardingvariouscomponentsandcon

structionofrailwaytrack,bridgesandtunnels 

 
DETAILEDCONTENTS 

 
PART–I:RAILWAYS  

1. IntroductiontoIndianRailways 

2. Railwaysurveys:Factorsinfluencingtherailwaysroute,briefdescriptionofvarious

 typesofrailwaysurvey 

3. Classificationofpermanentwaydescribingitscomponentparts 

4. RailGauge:Definition,types,practiceinIndia 

5. Rails–typesofrails 

6. RailFastenings:Railjoints,typesofrailjoints,fasteningsforrails,fishplates,bearing

plates 

7. Sleepers:Functionsofsleepers,typesofsleepers,requirementsofanidealmaterialfor

sleepers. 

8. Ballast:Functionofballast,requirementsofanidealmaterialforballast 

9. Crossingsandsignallings:Briefdescriptionregardingdifferenttypesofcrossings/si

gnallings(Latestelectronicsoperatedsignaldevices) 

10. Maintenance of track: Necessity, maintenance of track, inspection of soil, 

trackandfixtures;maintenanceandboxingofballastmaintenancegauges,tools 

11. Earthworkandrainage:Featuresofrailroad,bedlevel,widthofformation,sideslopes

,drains,methodsofconstruction,requirementofdrainagesystem 

 
PART-II:BRIDGES  

12. Introduction 

Bridge–itsfunctionandcomponentparts,differencebetweenabridgeandaculvert 

13. ClassificationofBridges 

Theirstructuralelementsandsuitability: 

 Accordingtolife-permanentandtemporary 

RAILWAYS, BRIDGES AND TUNNEL ENGINEERING 

L T P 
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 Accordingtodecklevel–Deck,throughandsemi-through 

Accordingtomaterial–timber,masonry,steel,RCC,pre-stressed 

 Accordingtostructuralform; 

- Grade Separators - Railway Over bridges (ROB), Railway under 

bridge(RUB) 

- Beamtype–RCC,T-

Beam,steelgirderbridges,plategirderandboxgirder,balancedcantilever,Tr

ussedbridges. 

- Archtype–openspandrelandfilledspandrelbarrelandribtype 

- Suspensiontype–

unstiffenedandstiffenedandtable(itsdescriptionwithsketches) 

- Accordingtothepositionofhighestfloodlevelsubmersibleandnonsubmers

ible 

 IRCclassification 

14. BridgeFoundations:Introductiontoopenfoundation,pilefoundation,wellfoundati

on 

15. Piers,AbutmentsandWingwalls 

 Piers-definition,parts;types–solid(masonryandRCC),open 

 Abutmentsandwingwalls–

definition,typesofabutments(straightandtee),abutmentwithwingwalls(strai

ght,splayed,returnandcurved) 

 LaunchingofEquipmentBridges 

16. Bridgebearings 

Purposeofbearings;typesofbearings–fixedplate,rockerandroller. 

17. MaintenanceofBridges 

 InspectionofSteelandEquipmentbridges 

 Routinemaintenance 

 
PART-III:TUNNELS 

18. Definitionandnecessityoftunnels 

19. Typicalsectionoftunnelsforanationalhighwayandsingleanddoublebroadgaugerai

lwaytrack 

20. Ventilation–

necessityandmethodsofventilation,byblowing,exhaustandcombinationofblowin

gandexhaust 

21. Drainagemethodofdrainingwaterintunnels 
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22. Lightingoftunnels 

 

 
Notes:i)FieldvisitsmaybeorganizedtoBridgeconstructionsiteoraBridge/Tunnelconst

ructionsite/Railwaystrackstoexplainthevariouscomponentsandafieldvisitreportshall

bepreparedbythestudents,asteamwork 
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ii) Examinersshouldsetquestionsfromalltheparts 

 
INSTRUCTIONALSTRATEGY 

Thissubjectisofpracticalnature.Whileimpartinginstructions,teachersareexpectedtoo

rganizedemonstrationsandfieldvisitstoshowvariouscomponentsandconstructionofra

ilwaytrack,bridgesandtunnel. 

 
RECOMMENDEDBOOKS 

1. Vaswani,NK,“RailwayEngineering”,PublishingHouse,Roorkee 

2. Rangwala,SC,“RailwayEngineering”,Anand,CharotarBookStall 

3. Deshpande,R,“ATextBookofRailwayEngineering”,PoonamUnitedBookCorpor

ation 

4. Algia,JS“BridgeEngineering”,Anand,CharotarBookStall 

5. VictorJohnson,“EssentialsofBridgeEngineering”OxfordandIBH,Delhi 

6. RangwalaS.C.,“BridgeEngineering”,Anand,CharotarBookStall 

7. IRCBridgeCodes 

8. MORTHdrawingsforvarioustypesofbridges 

9. MORTHpocketbooksforbridgeEngineers,2000(FirstRevision) 

10. Subhash C Saxena,“Tunnel Engineering”, Dhanpat Rai and Sons,Delhi 
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Course Objectives 

  The objectives of the course is: 

1. Will have a basic knowledge on methods and types of estimation 

and its merits and demerits 

2. Have knowledge on specifications and tendering process for 

contracts 

3. Purpose Methods of estimation 

4. Will able to value a property, price escalation recommendations 

and auditing 

 

Course Outcomes 

At the end of the Course, Student will be able: Bloom’s Level 

CO1 
To Understand Types of estimates and 

rules of measurement 
K1 

CO2 
To Understand Calculations and 

preparation of detailed estimates  
K2 

CO3 
To Understand Analysis of rates and 

contractor ship 
K2 

CO4 
To Understand Preparation of tender 

document on common schedule rate  
K2 

CO5 
To Understand Purpose and principle of 

valuation  
K2 

K1 – Remember K2- Understand K3-Apply K4-Analyze K5 – Evaluate K6 – 

Create  

MUPCE-504N Estimating & Costing 5L:0T:P 4 Credits 
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SubjectCode:MUPCE 504N 

 
RATIONALE 

DiplomaholdersinCivilEngineeringaresupposedtopreparematerialestimatesforvario

us Civil Engineering works namely; buildings, irrigation works, public 

healthworksandroadsetc.Inaddition,theymusthavebasicknowledgeregardinganalysi

sof rates, contracting, principles of valuation. Therefore, this subject has 

greatimportancefordiplomaholdersinCivilEngineering. 

 
DETAILEDCONTENTS 

 
1. Introductiontoquantitysurveyinganditsimportance.Dutiesofquantitysurveyor  

 
2. Typesofestimates  

 Preliminaryestimates 

- Plinthareaestimate 

- Cubicrateestimate 

- Estimateperunitbase 

 Detailedestimates 

- Definition 

- Stagesofpreparation–

detailsofmeasurementandcalculationofquantitiesandabstract 

 
3. Measurement  

 UnitsofmeasurementforvariousitemsofworkasperBIS:1200 

 Rulesformeasurements 

 Differentmethodsoftakingoutquantities–

centrelinemethodandlongwallandshortwallmethod 

 
4. PreparationofDetailedandAbstractEstimatesfromDrawingsfor: 

 

 Asmallresidentialbuildingwithaflatroofandpitchedroofbuildingcomprising

ofOne/TworoomswithW.C.,bath,kitchenandverandah 

 Earthworkforunlinedchannel 

 WBMroadandpre-mixcarpeting 

ESTIMATING&COSTING 

L T P 

5 - - 
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 SinglespanRCCslabculvert 

 Earthworkforplainandhillroads 

 RCCworkinbeams,slab,columnandlintel,foundations 

 usersseptictank-25users 

 
5. Calculationofquantitiesofmaterialsfor  

 Cementmortarsofdifferentproportion 

 Cementconcreteofdifferentproportion 

 Brick/stonemasonryincementmortar 

 Plasteringandpointing 

 Whitewashing,painting 

 R.C.C.workinslab,beams 

 
6. AnalysisofRates  

 Stepsinvolvedintheanalysisofrates.Requirementofmaterial,labour,sundries

,contractor‟sprofitandoverheads 

 Analysisofratesforfinisheditemswhendataregardinglabour,ratesofmaterial

andlabourisgiven: 

- Earthworkinexcavationinhard/ordinarysoilandfillingwithaconceptoflead

andlift 

- RCCinroofslab/beam/lintels/columns 

- Brickmasonryincementmortar 

- CementPlaster 

- Whitewashing,painting 

- Stonemasonryincementmortar 

 
7 Contractorship  

- Meaningofcontract 

- Qualitiesofagoodcontractorandtheirqualifications 

- Essentialsofacontract 

- Typesofcontracts,theiradvantages,dis-advantagesandsuitability,systemof 

payment 

- Singleandtwocover-bids; tender, tender forms and documents, 

tendernotice,submissionoftenderanddepositofearnestmoney,securitydepos

it,retentionmoney,maintenanceperiod 
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- Classificationandtypesofcontractingfirms/constructioncompanies 

 

8 PreparationofTenderDocumentbasedonCommonScheduleRates(CSR/SOR)  

- IntroductiontoCSRandcalculationofcostbasedonpremiumonCSR/SOR 

- Exercises on writing detailed specifications of different types of 

buildingworksfrom excavation to foundations, superstructure and 

finishingoperation 

- Exercisesonpreparingtenderdocumentsforthefollowing 

a) Earthwork 

b) Constructionofasmallhouseaspergivendrawing 

c) RCCworks 

d) Pointing,plasteringandflooring 

e) White-washing,distemperingandpainting 

f) Woodworkincludingpolishing 

g) Sanitaryandwatersupplyinstallations 

h) Falseceiling,aluminum(glazed)partitioning 

i) Tileflooringincludingbasecourse 

j) ConstructionofW.B.M/Concreteroad 

 
9. Exercisesonpreparationofcomparativestatementsforitemratecontract 

10. Valuation  

a) Purposeofvaluation,principlesofvaluation 

b) Definitionofvarioustermsrelatedtovaluationlikedepreciation,sinkingfund,salvag

eandscrapvalue,marketvalue,fairrent,year‟spurchaseetc. 

c) Methodsofvaluation(i)replacementcostmethod(ii)rentalreturnmethod 

 
RECOMMENDEDBOOKS 

1. Pasrija,HD,Arora,CLandS.InderjitSingh,“Estimating,CostingandValuation(Civ

il)”,NewAsianPublishers,Delhi, 

2. Rangwala,S.C,EstimatingandCosting”,Anand,CharotarBookStall 

3. Chakraborti,M,“Estimating,CostingandSpecificationinCivilEngineering”,Calc

utta 

4. Dutta,BN,“EstimatingandCosting 

5. MahajanSanjay,“EstimatingandCosting”SatyaParkashan,Delhi 
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Course Objectives 

  The objectives of the course is: 

1. To present the foundations of many basic Engineering tools and concepts 

related Geotechnical Engineering. 

2. analyze the effect of flow of fluids through soils 

3. evaluate the compressibility of soils 

4. understand various bearing capacity determination techniques 

 

Course Outcomes 

At the end of the Course, Student will be able: Bloom’s Level 

CO1 
To understand importance constituents 
and classifaication of soils 

K1 

CO2 
To understand flow of water through soil 

and concept of stress  
K2 

CO3 
To understand deformation and shear 

strength characterstics of soil 
K2 

CO4 
To understand bearing capacity and 

exploration of soil  
K2 

CO5 
To understand Concept of shallow and 

deep foundation 
K2 

K1 – Remember K2- Understand K3-Apply K4-Analyze K5 – Evaluate K6 – 

Create  
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SubjectCode:MUPCE 505N 

 
RATIONALE 

Civil Engineering diploma engineers are required to supervise the construction 

ofstructuralbuildings,roads,pavements,dams,embankments,andotherCivilEngineeri

ng structures. As such the knowledge of basic soil engineering is the pre-

requisitefortheseengineersforeffectivedischargeoftheirduties.Thisnecessitatesthe 

introduction of Soil and Foundation Engineering subject in the curriculum 

forDiplomaCourseinCivilEngineering. 

The subject covers only such topics which will enable the diploma engineers 

toidentifyandclassifythedifferenttypesofsoils,theirselectionandproperuseinthefieldf

orvarioustypesofengineeringstructures. 

Theemphasiswillbemoreonteachingpracticalaspectratherthantheory. 

 
DETAILED 

CONTENTSTHEORY 

1. Introduction  

 ImportanceofsoilstudiesinCivilEngineering 

 Geological origin of soils with special reference to soil profiles in 

India:residual and transported soil, alluvial deposits, lake deposits, local 

soilfoundinJ&K,dunesandloess,glacialdeposits,blackcottonsoils,condition

sinwhichabovedepositsareformedandtheirengineeringcharacteristics. 

 NamesoforganizationsdealingwithsoilengineeringworkinIndia,soilmapofI

ndia 

 
2. PhysicalPropertiesofSoils  

 Constituentsofsoilandrepresentationbyaphasediagram 

 Definitions of void ratio, porosity, water content, degree of 

saturation,specificgravity,unitweight,bulkdensity/bulkunitweight,dryunit

weight,saturatedunit weight and submerged unit weight of soil grains 

andcorrelationbetweenthem 

 Simplenumericalproblemswiththehelpofphasediagrams 

 
3. ClassificationandIdentificationofSoils  

 Particlesize,shapeandtheireffectonengineeringpropertiesofsoil,particlesize

classificationofsoils 
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 Gradationanditsinfluenceonengineeringproperties 

 Relativedensityanditsuseindescribingcohesionlesssoils 

 Behaviourofcohesivesoilswithchangeinwatercontent,Atterberg‟slimit-

definitions,useandpracticalsignificance 

 Fieldidentificationtestsforsoils 

 SoilclassificationsystemasperBIS1498;basis,symbols,majordivisionsands

ubdivisions,groups,plasticitychart;procedureforclassificationofagivensoil. 

 
4. FlowofWaterThroughSoils  

 Conceptofpermeabilityanditsimportance 

 Darcy'slaw,coefficientofpermeability,seepagevelocityandfactorsaffecting

permeability 

 ComparisonofpermeabilityofdifferentsoilsasperBIS 

 Measurementofpermeabilityinthelaboratory 

 
5. EffectiveStress:(Conceptonly)  

 Stressesinsubsoil 

 Definitionandmeaningoftotalstress,effectivestressandneutralstress 

 Principleofeffectivestress 

 Importanceofeffectivestressinengineeringproblems 

 
6. DeformationofSoils  

 Meaning,conditions/situationsofoccurrencewithemphasisonpracticalsignif

icanceof: 

a) Consolidationandsettlement 

b) Creep 

c) Plasticflow 

d) Heaving 

e) Lateralmovement 

f) Freezeandthawofsoil 

 Definitionandpracticalsignificanceofcompressionindex,coefficientofconso

lidation,degreeofconsolidation. 

 Meaningoftotalsettlement,uniformsettlementanddifferentialsettlement;rate

ofsettlementandtheireffects 

 Settlementduetoconstructionoperationsandloweringofwatertable 

 TolerablesettlementfordifferentstructuresasperBIS 
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7. ShearStrengthCharacteristicsofSoils  

 ConceptandSignificanceofshearstrength 

 Factorscontributingtoshearstrengthofcohesiveandcohesionlesssoils,Coulo

mb'slaw 

 Examplesofshearfailureinsoils 

 
8. Compaction  

 Definitionandnecessityofcompaction 

 Laboratory compaction test (standard and modified proctor test as 

perBIS) definitionandimportanceofoptimumwatercontent,maximumdry 

density; 

moisturedrydensityrelationshipfortypicalsoilswithdifferentcompactiveeffo

rts 

8.3.Compactioncontrol;Densitycontrol,measurementoffielddensitybycorecutter 

method and sand replacement method, moisture control, 

Proctor'sneedleanditsuse,thicknesscontrol,jobsofanembankmentsupervisor

inrelationtocompaction 

 
9. SoilExploration  

 Purposeandnecessityofsoilexploration 

 Reconnaissance, methods of soil exploration, Trial pits, borings 

(auger,wash,rotary,percussiontobebrieflydealt) 

 Sampling;undisturbed,disturbedandrepresentativesamples;selectionoftype 

of sample; thin wall and piston samples; area ratio, recovery ratio 

ofsamplesandtheirsignificance,numberandquantityofsamples,resetting,sea

lingandpreservationofsamples. 

 Presentationofsoilinvestigationresults 

 
10 BearingCapacityofsoil  

 Conceptofbearingcapacity 

 Definitionandsignificanceofultimatebearingcapacity,netsafebearingcapaci

tyandallowablebearingpressure 

 GuidelinesofBIS(IS6403)forestimationofbearingcapacityofsoil 

 Factorsaffectingbearingcapacity 

 Conceptofverticalstressdistributioninsoilsduetofoundationloads,pressureb

ulb 

 ApplicationsofSPT,unconfinedcompressiontestanddirectsheartestinestima

tionofbearingcapacity 

 Plateloadtest(noproceduredetails)anditslimitations 
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 Improvementofbearingcapacitybysanddrainmethod,compaction,useofgeo-

synthetics. 

 

11. FoundationEngineering  

Concept of shallow and deep foundation; types of shallow foundations: 

isolated,combined, strip, mat, and their suitability. Factors affecting the depth of 

shallowfoundations,deepfoundations,typesofwellfoundationandtheirsuitability,typ

eofpilesandtheirsuitability;pileclassificationonthebasisofmaterial,pilegroupandpile

cap. 

 
PRACTICALEXERCISES 

a) Todeterminethemoisturecontentofagivensampleofsoil 

b) AugerBoringandStandardPenetrationTest 

a. Identifyingtheequipmentandaccessories 

b. ConductingboringandSPTatagivenlocation 

c. Collectingsoilsamplesandtheiridentification 

d. PreparationofboringlogandSPTgraphs 

e. Interpretationoftestresults 

c) ExtractionofDisturbedandUndisturbedSamplesExtractingablocksample 

a. Extractingatubesample 

b. Extractingdisturbedsamplesformechanicalanalysis. 

c. Fieldidentificationofsamples 

d) FieldDensityMeasurement(SandReplacementandCoreCutterMethod) 

a. Calibrationofsand 

b. Conductingfielddensitytestatagivenlocation 

c. Determinationofwatercontent 

d. Computationandinterpretationofresults 

e) LiquidLimitandPlasticLimitDetermination: 

a. Identifyingvariousgroovingtools 

b. Preparationofsample 

c. Conductingthetest 

d. Observingsoilbehaviourduringtests 

e. Computation,plottingandinterpretationofresults 

f) MechanicalAnalysis 

a. Preparationofsample 

b. Conductingsieveanalysis 
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c. Computationofresults 

 

g) LaboratoryCompactionTests(StandardProctorTest) 

a. Preparationofsample 

b. Conductingthetest 

c. Observingsoilbehaviourduringtest 

d. Computationofresultsandplotting 

e. Determinationofoptimummoisturecontentandmaximumdrydensity 

 
h) DemonstrationofUnconfinedCompressionTest 

a. Specimenpreparation 

b. Conductingthetest 

c. Plottingthegraph 

d. Interpretationofresultsandfinding/bearingcapacity 

i) Demonstrationof: 

a. DirectShearandVaneShearTestonsandysoilsamples 

b. Permeabilitytestapparatus 

RECOMMENDEDBOOKS 

1. Punmia,BC,"SoilMechanicsandFoundations";StandardPublishers,Delhi 

2. BharatSinghandShamsherPrakash;"SoilMechanicsandFoundationsEngineering

",NemChandandBros,Roorkee, 

3. Sehgal,SB,"ATextBookofSoilMechanics";CBSPublishersandDistributors,Delhi

, 

4. Gulati,SKandManojDutta,"GeotechnicalEngineering",TataMcGrawHill,Delhi, 

5. RanjanGopalandRaoASR“BasicandAppliedSoilMechanics”,NewAgePublicati

on(P)Ltd.,NewDelhi 

6. SinghHarbhajan“SoilandFoundationEngineering”, 

AbhishekPublishers,Chandigarh 

7. SMittalandJP Shukla,“SoilTestingforEngineers”,KhannaPublishersLtd.,Delhi 

8. BISCodesIS6403(latestedition)andIS1498(latestedition) 

9. JagroopSingh,“SoilandFoundationEngineering”,EagleParkashan,Jalandhar 

10. RabinderSingh,“SoilandFoundationEngg.”SKKatariaandSons,Ludhiana 

11. NITTTR,Chandigarh,“ShallowFoundations” 

12. VideofilmsonGeo-technicalLaboratoryPracticesbyNITTTR,Chandigarh 
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RATIONALE 

Computerapplicationsplaysaveryvitalroleinpresentdaylifeandmoreso,intheprofessi

onal life of diploma engineer. In order to enable the students use 

thecomputerseffectivelyinproblemsolving,thiscourseoffersapplicationsofvariousco

mputersoftwaresincivilengineering. 

DETAILED 

CONTENTSPRACTICALEXERCISES 

1. Introduction and use of AutoCAD for making 2D Drawings and develop 

plan,sectionandelevationof2roomsbuilding. 

2. Demonstration of various civil engineering softwares like STAAD-Pro, 

MSProjectorPrimaveraProjectPlanner, 

AutoCivil,MXRoadoranyotherequivalentsoftwareforabovementionedsoftware. 

Note: 

i) Thepolytechnicsmayuseanyothersoftwareavailablewiththemforperformingthes

eexercises 

ii) Iftheabovesoftwaresarenotavailableintheinstitution,thedemonstrationoftheabov

esaidsoftwareshouldbearrangedoutsidetheinstitute. 
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