
Objective of Surveying

ÅThe objectof surveyingis to preparea mapor

plan to show the relative positions of the

objectson thesurfaceof theearth. Themapor

plan is drawn to some suitablescale. It also

shows boundaries

countries too. It  

different engineering

of districts,  

also includes

features

states, and

details of

such as

buildings, roads, railways, dams, canalsetc.
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Uses ofSurveying

followingÅThe surveying may be used for  
purposes:

ÅTo prepare a topographicalmap which shows
hills, valleys,rivers,forests,villages,townsetc.

ÅTo prepare a cadastralmap which shows the
boundariesof fields, plots, houses and other
properties..

ÅTo preparean engineeringmap which showsthe
position of engineeringworks suchas buildings,
roads,railways,dams,canals.
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Uses ofSurveying

ÅTo prepare a contour map to know the

topographyof the area to find out the best

possible site for roads, railways, bridges,

reservoirs,canals,etc.

ÅSurveyingis alsousedto preparemilitary map,

geologicalmap,archaeologicalmapetc.

ÅFor setting out work and transferringdetails

from themapon theground.
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Setting OutWork



Primary Divisions of Surveying

ÅWe know that the shape of the earth is  

spheroidal. Thus the surface is obviously

curved. Surveying is primarily divided into

two types considering the curvature of the

earth ssurface.

ÅPlaneSurveying

ÅGeodeticSurveying



Primary Divisions ofSurveying

ÅPlain Surveying

ÅThe plain surveyingis that type of surveyingin which
earthsurfaceis consideredasa planeandthecurvature
of the earthis ignored. In suchsurveyinga line joining
any two stations is consideredto be straight. The
triangle formed by any threepoints is consideredas a
plane triangle, and the angles of the triangle are
consideredasplainangles.

ÅSurveyingis carriedout for a small areaof less than
250km2 . It is carriedout by local or stateagencieslike
R & B department,Irrigation department,Railway
department.



Plain Surveying



Primary Divisions ofSurveying

ÅGeodeticSurveying

ÅThe geodeticSurveyingis that type of surveying
in which the curvatureof the earth is taken into
account. It is generallyextendedoverlargerareas.
The line joining any two stationsis consideredas
curved line. The triangle formed by any three
pointsis consideredto besphericalandtheangles
of the triangle are consideredto be spherical
angles. Geodeticsurveying is conductedby the
surveyof India Departmentandis carriedout for
a largerareaexceeding250km2
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Plain Surveying VsGeodetic  

Surveying
No. Plain Surveying GeodeticSurveying

1 The earth surface is consideredas  

plainSurface.

The earth surface is consideredas  

CurvedSurface.

2. The Curvature of the earthis

ignored

The curvature of earth is takeninto

account.

3 Line joining any two stationsis  

considered to bestraight

The line joining any two stationsis  

considered asspherical.

4. The triangle formed by anythree  

points is considered asplain

The Triangle formed by any threepoints  

is considered asspherical.

5. The angles of triangle are  

considered as plainangles.

The angles of the triangle areconsidered  

as sphericalangles.

6. Carried out for a small area <250  

km2

Carried out for a small area > 250km2



Fundamental Principles of  

Surveying

ÅTwo basicprinciplesof surveyingare:

ÅAlways work from wholeto thepart,and

ÅTo locate a new station by at least two

measurements( Linear or angular)from fixed

referencepoints.



Fundamental Principles of  

Surveying

Always work from whole to the part :

ÅAccording to the first principle, the whole

surveyareais first enclosedby main stations

(i.e.. Control stations)and main survey lines.

The area is then divided into a number of

divisions by forming well conditioned

triangles.



Work from Whole to thePart



Fundamental Principles of  

Surveying

ÅThe main survey lines are measuredvery  

accurately with precise survey instruments.

The remaining sides of

measured. The purpose of

the triangle are  

this method of

working is to control accumulationof errors.

During measurement,if thereis anyerror,then

it will not affect the whole work, but if the

reverse processis followed then the minor

errorin measurementwill bemagnified.



Fundamental Principles of  

Surveying

ÅTo locate a new station by at least two

measurements( Linear or angular) from fixed

referencepoints.

ÅAccording to the secondprinciple the points are

locatedby linear or angularmeasurementor by

both in surveying. If two control points are

establishedfirst, thena newstationcanbelocated

by linear measurement. Let A & B are control

points,a newpointC canbeestablished.



Fundamental Principles of  

Surveying

ÅFollowing are the methods of locating point C  
from such reference points A & B.

ÅThe distance AB can be measured accuratelyand  
the relative positions of the point can be then  
plotted on the sheet to somescale.

Å(a) Taking linear measurement from A and Bfor  
C.

Å(b) Taking linear measurement of perpendicular  
from D to C.

Å(c) Taking one linear measurement from B and  
one angularmeasurementas ùABC



Fundamental Principles of  

Surveying

ÅTaking two angular measurement at A & Bas  

angles / CAB and /ABC.

ÅTaking one angle at B as / ABC and onelinear  

measurement from A asAC.



Fundamental Principles of  

Surveying



Classification ofSurveying

ÅSurvey can be classified into various
categoriesdependingon methods used and
natureof thefield.

ÅClassificationBasedonInstruments.

ÅChain Survey:

ÅThis is thesimplesttypeof surveyingin which
only linear measurementsare made with a
chainor a tape. Angularmeasurementsarenot
taken.
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Classification ofSurveying

ÅCompassSurvey:

ÅIn CompassSurvey, the angles are measured  

with the help of a magneticcompass.

ÅChain and compasssurvey:

ÅIn this survey linear measurementsare made

with a chain or a tape and angular

measurementswith acompass.
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Classification ofSurveying

ÅPlaneTableSurveying

ÅIt is a graphicalmethodof surveyingin which
field works and plotting both are done
simultaneously.

ÅTheodoliteSurvey:

ÅIn theodolitesurvey the horizontal anglesare
measuredwith the theodolite more precisely
thancompassandthe linear measurementsare
madewith achainor tape.
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Classification ofSurveying

ÅTachometry Survey:

ÅA special type of theodolite known as
tachometeris usedto determinehorizontaland
verticaldistancesindirectly.

ÅLeveling Survey:

ÅThis type of survey is usedto determinethe
vertical distances (elevations) and relative
heightsof pointswith thehelpof aninstrument
knownaslevel.
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Classification ofSurveying

ÅPhotogrammetric Survey:

ÅPhotogrammetry is the science of taking
measurementswith the help of photographs
takenby aerialcamerafrom theair craft.

ÅEDM Survey:

ÅIn this type of survey all measurements(
length,angles,co-ordinates)aremadewith the
helpof EDM instrument( i.e.. Total Station).
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Classification ofSurveying

ÅClassificationBasedonmethods.

ÅTriangulation :

ÅTriangulationis basicmethodof surveying,when the
areato be surveyedis large, triangulationis adopted.
Theentireareais dividedinto networkof triangles.

ÅTraversing:

ÅA Traversingis circuit of surveylines. It may be open
or closed. Whenthe linearmeasurementsaredonewith
a chain and a tape and the directions or horizontal
anglesare measuredwith a compassor a theodolite
respectivelythesurveyis calledtraversing.



Triangulation
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Classification ofSurveying

ÅClassificationbasedonPurpose

ÅGeologicalSurvey:

ÅIn this both surfaceand subsurfacesurveying

are conductedto locatedifferent mineralsand

rocks. In addition, geological featuresof the

terrainsuchasfoldsandfaultsarelocated.



GeologicalSurvey

Hydrological Maps

GeologicalMaps



Classification ofSurveying

ÅMine Survey

ÅMine Surveyincludesincludebothsurfaceand

undergroundsurveys. It is conductedfor the

explorationof mineral depositsand to guide

tunnelingandotheroperationsassociatedwith

mining.



Mine Survey



Classification ofSurveying

ÅArchaeologicalSurvey

ÅIt is conducted to locate relics of antiquity,
civilization, kingdoms,forts,temples,etc.

ÅMilitary Survey

ÅIt hasa very importantandcritical applicationsin
the military. Aerial surveysareconductedfor this
purpose. It is conducted to locate strategic
positionsfor thepurposeof armyoperations.



ArchaeologicalSurvey



Military Survey



Classification ofSurveying

ÅClassificationbasedonNatureof field

ÅLand Survey

ÅLand Surveyis doneon land to prepareplan and
maps of a given area. Topographical,city and
cadastralsurveysare some of the examplesof
landsurveying.

ÅHydrological Surveying

ÅThis surveyis conductedon or nearthe body of
watersuchaslake,river, coastalarea. This Survey
consistsof locatingshorelinesof waterbodies.
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Hydrological Surveying

Hydrological Maps

Hydrological Maps



Classification ofSurveying

ÅAstronomical Survey

ÅThis survey is conductedfor the determiningof
latitudes,longitudes,azimuths,local time, etc. for
various places on earth by observing heavenly
bodies( sunor thestars).

ÅAerial Survey

ÅAn aerialsurveyis conductedfrom aircraft. Aerial
camerastake photographsof the surfaceof the
earth in overlappingstrips of land. This is also
knownasphotographicsurvey.
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Plan andMaps

ÅOneof the basicobjectiveof surveyingis to prepareplans
andmaps.

ÅPlan

ÅA plan is the graphicalrepresentationto somescale,of the
featureson, near or below the surface of the earth as
projectedon a horizontal plane. The horizontal plane is
representedby planeof drawingsheetson which theplan is
drawn to somescaleHowever the surfaceof the earth is
curved it cannot be truly representedon a plane without
distortion. In planesurveyingthe areainvolved are small,
the earth ssurfacemay be consideredas plane and hence
plan is constructedby orthographicprojections. A plan is
drawnona relativelylargescale.


