
LESSON PLAN:Surveying(CEPC301 TH-1)FOR THESESSION 2026-27(\WINTER-2026)BATCH-2024-21, GOyT.

Discipline: Name oftheTeachingFaculty-sWASTIKPRADHAN,Lecturer-IIinCivilEngg.
Civil Semester:Sth

Engineering

Subject:SurveyiNo.ofdays/per Semester From Date:1/07/2026
to Date:5/11/2026 ama

ng (CEPC301 weekclass
|TH-1) allotted:3 No.ofWeeks:15

Week ClassDay Theory/PracticalTopics

1st 1st
IntroductiontoSurveying»DefinitionofSuvey.PurposeofSunveying• Uses of Surveyingin

CivilEngineering

2nd TypesofSurveying•PrimarySurvey• SecondarySurvey• PlaneSurvey•GeodeticSurvey

3rd
|ClassificationofSureying•CadastralSuvey.HydrographicSurvey.Photogrammetric

|Survey•AerialSurvey

2nd 1st
PrinciplesofSurveying•WorkingfromWhole toPart.FixingNew Pointsby atleastTwo

IndependentMeasurements• Practicalexamplesandnumericalillustrations

2nd
|ScalesinSurveying•Engineer'sScale• RepresentativeFraction(RF)•DiagonalScale•Simple
numericalproblems

IntroductiontoChainSurveying•Definitionand principlesofchainSurveying® Instruments

3rd used:MetricChain,Tapes,Arrows,RangingRods,LineRanger,OffsetRod,Open CrossStaff,

lOpticalSquare•Care and maintenanceof instruments

3rd lst
ChainSurveyTerminology.Survey Station.Base Line.Check Line*TieLineOffset•Tie
|StationRanging-Directand IndirectRanging

Methods of Chainingand ObstacleseMethodsofchainingon levelground•Chainingon

2nd slopingground•Obstaclesinchaining(obstaclestoranging,chainingand both)•Methods to

overcome obstacles

3rd
ErrorsinChain Surveying.InstrumentalErrors.PersonalErrors•Errorsdue toNatural
|Causes.Random Errors•Types ofoffsets-Perpendicularand Oblique
FieldBook and ConventionalSignse ConventionalSignsusedinsurveying•Recording

4th lst measurenments ina ieldBook•SingleLineand DoubleLineFieldBook• BookingofChain

SurveyObservations•PracticeExercise

|introductiontoCompass Traversing•Definitionand principlesofcompass traversing•Open

2nd Traverseand ClosedTraverse•TechnicalTerms:True(Geographic)Meridian,Magnetic

Meridian,Bearing,Dipof Magnetic Needle,MagneticDeclination

|BearingSystems.Whole CircleBearing(WCB) System•Reduced Bearing(RB)/Quadrantal

3rd
|BearingSystem•ConversionofWCB toRB and RB toWCB• ForeBearing(FB)and Back Bearing|

(BB)• CalculationofInternaland ExternalAnglesfromBearings

TypesofCompass and TheirUse•PrismaticCompasse Surveyor'sCompasse Components and

5th Ist FunctionseTemporary AdjustmentsProcedureforObservingBearings

|LocalAttractionand CorrectionseCauses ofLocalAttraction.Detectionof LocalAttraction•

2nd CorrectionofObservedBearings•CorrectionatStations•CorrectiontoIncludedAngles.

NumericalExamples

3rd
|PlottingofTraverseand ClosingError•Methods ofPlottinga Traverse•ClosingError.

GraphicalAdjustmentofClosingErrorePracticalExerciseand Revision

IntroductiontoLevellingand BasicTerminologies•Purposeand applicationsof levelling•

|LevelSurface,HorizontalSurface,VerticalSurface•Datum and Bench Marks (GTS,Permanent,
6th Ist |Temporary,Arbitrary)•Reduced Level(RL),Rise,Fall,LineofCollimationStation,Back Sight

(BS),ForeSight(FS),IntermediateSight(IS),Change Point(CP),HeightofInstrument(HI)

LevellingInstrumentsand TemporaryAdjustments•Types of Levels:Dumpy, Tilting,Auto

2nd
Jand DigitalLevel•Components and FundamentalAxes of Dumpy LevelTemporary

Adjustmentsof LevellnstrumentTypes of LevellingStaff:Self-readingStaffand TargetStaff

ReductionofLevels andTypes ofLevelling•Lineof Collimation(HeightofInstrument)

3rd Methode Riseand FallMethod• ComparisonofBothMethods• Types of Levelling:Simple,

Differential,Fly,Profileand ReciprocalLevelling•NumericalProblems

echni
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8th

9th

10th

11th

12th

13th
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3rd
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2nd

3rd

1st

2nd

3rd

Contouring•ContourandContourInterval•HorizontalEquivalentCharacteristicsot

|Contours.Uses of Contour Maps. MethodsofContouring:Directand Indirect•Interpretation

ofContourMaps

Measurement ofAreaand Volume Components and Workingof DigitalPlanimetere

Measurementof Area usingDigitalPlanimeterMeasurement ofReservoirVolume from
Contour Maps• PracticalDemonstrationand Revision
|IntroductiontoTheodoliteSurveving.Definitionand applicationsoftheodolitesurveying•

Types ofTheodolites(Transitand Non-Transit;Vernierand Digital)• Uses incivilengineering

projects

|Components and TechnicalTerms•Components ofTransitTheodoliteandtheirfunctions•

Reading theVernierScale TechnicalTerms:Swinging,Transiting,Face Left,Face Right

|FundamentalAxes and TemporaryAdjustments•FundamentalAxes of a TransitTheodolite•

|Relationshipsamong Axes•TemporaryAdjustments:Setting,Centering,Levelling,Focusing

|MeasurementofHorizontalAngles•DirectMethod• RepetitionMethod• Errorseliminated
by RepetitionMethod• NumericalExamples
Measurementof BearingsandVerticalAngles Measurement of MagneticBearing•
|Prolonginga Line-Ranginga Line•DeflectionAngle.Measurement ofVerticalAngle
TheodoliteTraversing•IncludedAngleMethod. DeflectionAngleMethod• Open and Closed
Traverse•TraverseCheckse Calculationof Bearingsfrom Angles
|TraverseComputation•Latitudeand Departure•ConsecutiveCoordinates•Independent
Coordinates•IntroductiontoTraverseBalancing
|TraverseBalancingand Gale'sTraverseTable•Bowditch'sRule•TransitRule.Gale'sTraverse
|TableComputation(Concept and SimpleNumericals)•Revisionand UnitQuiz

| IntroductiontoTacheometricSuveying•Definitionand principlesoftacheometry.
|Advantages,disadvantages and applicationseComponents of a tacheometer•AnallaticLens-
Purposeand Working Principle
|TacheometricFormulae•StadiaPrinciple.TacheometricFormulaforHorizontalDistance
|(TelescopeHorizontaland Staff Vertical)•MeaningofInstrumentConstants(Kand C)•Simple
NumericalProblems
Determinationof InstrumentConstantsand FieldMeasurements• FieldMethod for
|DeterminingMultiplyingConstant(K)and AdditiveConstant(C)•DeterminationofHorizontal
Jand VerticalDistancesby FixedHairMethod withStaffHeldVertical
LimitationsofTacheometryand IntroductiontoCurves•LimitationsofTacheometric
Surveying•Need forCurves inRoad and RailwayAlignments Types of Curves:SimpleCircular,
Compound, Reverseand TransitionCurves•DesignationofCurves
SimpleCircularCurve•Elementsofa SimpleCircularCurve(Radius,CentralAngle,Tangent
| Length,Long Chord,Curve Length)•SettingOut by Offsetsfrom Long Chord.Numerical
Examples

Rankine'sMethod ofDeflectionAnglesePrincipleof Rankine'sMethod• Calculationof
DeflectionAngles•FieldProcedurefor Curve Setting•SimpleNumericalProblems
Revision,PracticalDemonstrationand Assessment ReviewofTacheometricSurveying
Concepts•ReviewofCurve SettingMethods• PracticalDemonstrationQuizand Discussion

ElectronicDistanceMeter(EDM)• IntroductiontoEDM• Principleof ElectronicDistance
|MeasurementComponents ofEDM and theirFunctions•Advantages,Limitationsand
|Applicationsof EDM

ElectronicTheodolites.Micro-opticTheodolite.ElectronicDigitalTheodolite•Features,
|Advantages and ApplicationsComparisonwithConventionalTransitTheodolite•
|Demonstrationof InstrumentOperation
Introductionto TotalStationPrincipleand Components ofTotalStation•FunctionKeys and
|DisplayPanel.InstrumentSetup:Centering,Levellingand Orientation•BasicOperations
FieldMeasurements UsingTotalStationMeasurement of HorizontalAngles•Measurement
ofVerticalAngles•DistanceMeasurement. CoordinateMeasurement (X,Y,Z) Recordingand
DownloadingSurveyData



14th

15th

1st

2nd

3rd

Ist

2nd

3rd

ApplicationsofTotalStationTraversingwithTotalStation•ProfileSurvey•Contouringusing

TotalStation.Advantages ofTotalStationover ConventionalSurveying•Revisionand
PracticalAssessment

|Introductionto Remote Sensing•Definitionand Overviewof Remote Sensing•Principlesof

Remote Sensing•Components ofa Remote SensingSystem(EnergySource,Sensor,PIatform,

Data Processing,Interpretation)•Types of RemoteSensing(Passiveand Active)

Applicationsof Remote Sensing•Land Use/Land Cover Mapping* CivilEngineering

Applications•UrbanPlanningand InfrastructureDevelopment Watershed Management

DisasterManagement (Flood,Earthquake,Landslide Monitoring)

|GlobalPositioningSystem (GPS)and DGPS• OverviewofGPS. ComponentsofGPS (Space,
Controland UserSegments)•WorkingPrincipleofGPS• DifferentialGPS (DGPS)•Uses of GPS

InstrumentsinSurveying

|GeographicInformationSystem(GIS)•OverviewofGIS• Componentsof GIS (Hardware,

Software,Data, Peopleand Methods)•GIS Data Types (Rasterand Vector)•Applicationsof

GIS.IntroductiontoGISSoftware(e.g.,QGIS, ArcGIS)

Introductionto DroneSurveying•OverviewofDrone(UAV) Surveying*Components ofa

SurveyDrone•Advantages and Limitations.ApplicationsinTopographicSurvey,Construction

Monitoring,Volume Estimationand Mapping• Revisionand UnitQuiz
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