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- Surveyingisthescienceofmeasuringandrecordingdistance,angles
and heightontheEarth’ssurfacebyusing electronicmeasuring

devicestoobtaindatafrom whichaccurateplansandmapsare

made.

- Referstoanartofmakingmeasurementofnaturalandman-made

featuresontheEarth’ssurface.

PURPOSESOFSURVEYING
i. TodeterminehorizontaldistancebetweenpointsontheEarth’s

surface.

ii. Todetermineverticaldistance(height)betweenpointsonthe

Earth’ssurface.

iii. Todeterminetheareaonthegivenpieceofland.

iv. TodeterminethedirectionofvariousfeaturesontheEarth’s

surface.

v. Todeterminethelocationofphysicalandnon-physicalfeatures

ontheEarth’ssurface.

STAGESOFSURVEYINGPROCESSES
- Surveyingprocessesinvolvethefollowingstages:

a)Reconnaissance

b)ActualSurveying

c)Presentation

RECONNAISSANCE
- Thisistheprocessoftakinggeneralviewofthelandtobesurveyed.

- Itisdoneinordertogetarealpictureoftheworktobedone.
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- Itisdonebyvisualobservationofthearea.

- TheSurveyordoesthisbywalkingaroundtheareaandtakinggeneral

viewandnotingdownthedominantfeaturesofthearea,forexample:

i. Boundariesofthearea.

ii. Cornersoftheboundariesofthearea,etc.

IMPORTANCEOFRECONNAINSSANCESURVEYING
i. Ithelpstogettherealpictureofthesurveyworktobedone.

ii. Ithelpsinchoosingthescaleformapmaking.

iii. Itmakescoordinationofnewandoldsurveyseasier.

iv. Itshowstheexistingsituationoftheareaonpieceofpaper.

ACTUALSURVEYING(SECONDARYSURVEYING)
- Thisinvolvesobservation,measuringandrecordingdirection,angles,

distanceandelevationbyusingsurveyingequipments.

PRESENTATION
- Thisinvolvespresentationofdata/informationcollected/recorded.

- Presentationcanbeinform ofwritingordrawing.

BRANCHESOFSURVEYING
- Thelandsurveyingisdividedintovariousbranches.Theseare:-

a)GeodeticSurveying

b)PlaneSurveying

c)TopographicalSurveying

d)EngineeringSurveying

e)CadastralSurveying

f)GeologicalSurveying

g)HydrographicalSurveying

a) THEGEODETICSURVEYING
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 Itisakindofsurveywhichisusedforalargearea,forexampleat

Nationallevel.

 Itispurposeistolaythefoundationsforothertypesofsurveying,

henceitneedhighaccuracy.

b) THEPLANESURVEYING
 Thisisthetypeofsurveyinginwhichtheareameasuredisconsidered

tobeflat/plane.

 Itisusedonlyonsmallareaoftheland,suchasbuildingsites,schools,
dispensary,villages,andward.

c)CADASTRALSURVEYING
 Thisisthebranchofsurveyingthatdefinesandreadstheboundaries

ofpropertiessuchasplots,estates,villagesandcountries.

 ItalsofacilitatesthecollectionoftaxesbytheGovernmentfrom the

propertyowners.

d) ENGINEERINGSURVEYING
 Thisisthebranchofsurveyingthatdealswiththeconstructionactivities,

exampleroads,railways,airports,dams,harbors,miningcenters,etc.

 Thisisthekindofsurveywhichcollectsthedataneededtoplanand

designengineeringprojects.

e) GEOLOGICALSURVEY
- It’satypeofsurveywhichisconductedforthepurposeofrecording

thegeological(rock)significantfeaturesofthearea.

f)TOPOGRAPHICALSURVEY
- It’sakindofsurveywhichisperformedtogatherdatanecessaryto

preparetopographicalmaps.
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- Thisisthebranchofsurveyingthatdealswiththemeasurementsof

naturalandman-madefeatures.

- These are multicolorcontourmapsportraying terrain and rivers;

highways;railways;bridgesandotherman-madefeatures.

g) HYDROGRAPHICSURVEY
- Thisisthekindofsurveywhichmapstheshorelinesofwaterbodies;

chartthebottom ofstreams;lakes;harborsandcoastalwater.

- Itmeasurestheflowofwater.

- Italsoassesotherfactorsaffectingnavigationandwaterresources.

1.Ithelpstoprepareatopographicalmapwhichshowsthehills,valleys,

rivers,villages,towns,forests,etc.ofacountry.

2.Ithelpstoprepareacadastralmapshowingtheboundariesofthe

fields,housesandotherproperties.

3.Ithelptoprepareanengineeringmapwhichshowsthedetailsof

engineeringworkssuchasroads,railways,reservoirs,irrigationcanals,

etc.

4.Ithelp to prepare a militarymap showing the road and railway

communicationswithdifferentpartsofacountry.

5.Ithelps to prepare a geologicalmap showing areas including

undergroundresources.

6.Ithelpstoprepareanarchaeologicalmapincludingplacesancient

relicsexist.
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1.ChainandTapeSurvey

2.PlaneTableSurvey

3.PrismaticCompassSurvey

4.TechniquesofLeveling

MeaningOfChainAndTapeSurvey:

 SimplechainandTapesurveyreferstothetypeofsurveywhichdeals

withthelinearmeasurements(Horizontaldistance)onthegroundsuch

aslength,widthandheightusingachainandatapemeasureasthe

maininstruments.

 SimpleChainandTapesurveyisthesimplestandcommonestmethod

ofmakinglinearorhorizontalmeasurementforsmallareas.

 SimplechainandTapesurveyinvolvesthemeasurementsofseriesof

straightlinesonthegroundwithchainortapemeasuresandtofix

points.

CommonTermsthatarenormallyusedinthe

SimpleChainandTapeSurvey:
1)LINESOFTRAVERSE(SURVEYLINE):

- TheseareroutesorwayswhicharefollowedbytheSurveyteam

whensurveying.

- Theyaretheseriesofstraightlinesonthegroundmeasuredand

markedbyachainortapefrom whichthefixedpointsinthefieldof

surveyarereferredtobyusingtiesandoff-sets.

2)TRAVERSING:

- ThisisthemovementdonebytheSurveyTeam whenmeasuringand

recordingdistanceandfixingobject’sposition.
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3)TIELINES:

- Thesearelinesdrawnfrom thelineoftraverse(BaseLine)tothe

Object(i.e.fixedpoint)andjointhebaselineatanacuteorobtuse

angles.

4)OFF-SETS:

- Thesearelinesofshortdistancemeasuredfrom thebaselinetothe

objectandjointhebaselineatrightangle.

- Itisaperpendicularlinemeasuredfrom thebaselinetotheobject.
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5)TRIANGULATION:

- Thisistheprocessoffindinganareatobesurveyedintomany

triangles.

- Itisdividedinto:

a)PrimaryTriangulation

b)SecondaryTriangulation

c)TertiaryTriangulation

- TheequipmentsusedbySurveyorswhenconductingtapeorchain

surveyingincludethefollowing:-

i.Thechain

ii.Thetape

iii.Surveyor’sband

iv.Rangingpoles

v.Arrows

vi.Pegs

vii.Opticalsquare

viii.Notebook

ix.Crossstaff

THECHAIN

- Achainhasalengthof20

meteror30metermade

upofsteelwire.

- Links are connected by

smallrings.
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FUNCTION OF THE

CHAIN

- The main function is to

measure a short and

straightdistance.

THETAPE

- Thetapeismadeupfrom steelor

plasticmaterialshaving lengths

10m,20m and30m.

- Itismarked in meters,feetor

centimeters.

FUNCTIONOFTHETAPE

- The tape is used to measure
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shorthorizontaldistanceonthe

ground.

SURVEYOR’SBAND

- Thesurveyor’sbandismadeup

from steelmaterialsandisrolled

intoametalframewithahandle.

- Thelengthofthebandranges

from 30m,50m to100m.

- ItismuchlongerthantheTape.

THEMAJORFUNCTION:

- Themajorfunctionistomeasure

straightlongdistance.

SURVEYOR’SBAND

CROSSSTAFF

- Thesurveyor’scrossstaffismadeupofmetalorwoodwiththeeye

slotsforsightinganobject.
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- Ithasfourendmembersineachofwhichareslits,thelineofsight

betweeneachcrossatrightangles(seethediagramsbelow).

Crossstaffmadeof

wood

Cross staff made of

wood

Crossstaffmadeof

metal

FUNCTIONOFCROSSSTAFF

Thecrossstaffisusedtosetaperpendicularlineormeasurerightangles

from thelineoftraverse(tomakeoff-set)

RANGINGPOLES(RANGINGRODS)

-These are made up of

woodorlightmetalwith

lengthof2m,2.5m or3m

(or6–10feet)long.

-Theyaremadeofwood

ormetal.Ranging poles

canalsobehomemade

from strong straight

bambooortreebranches.

-They are painted

alternatively in red and

whiteorwhiteandblack
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bandseach500mm long

sothattheycanbeseen

easilyfrom distance.

-Theyarepointed with a

steelshodsoastostick

(orfordrivinginto)inthe

ground.

FUNCTION OF

RANGINGPOLES

-Rangingpolesareused

to mark or locate

temporarypositionofa

place.

-They are also used to

markpointswhichmust

beseenfrom adistance,

inwhichcaseaflagmay

be attached to improve

thevisibility.

REMEMBER:

-Rangingpolesmaynever

becurved.

-Ranging poles are

usually painted with

alternate red-white or

black-whitebands.

Rangingpoles
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-If possible, wooden

ranging poles are

reinforcedatthebottom

endbymetalpoints.

PLACINGOFRANGINGPOLES

- Thecorrectwaytoholdarangingpoleistokeepitlooselybetween

thumbandindexfinger;about10cm abovethesoil.

- Whentheobserverindicatesthattherangingpoleisintheright

position,theassistantloosensthepole.Thesharpbottom pointof

therangingpoleleavesamarkonthesoilexactlywherethepolehas

tobeplaced.Onceinplace,itshouldbecheckediftherangingpoleis

vertical,e.g.withaplumbbob,oracarpenterlevel(seeFigurebelow)

PEGS
-Pegsaregenerallymadeofwood;sometimespiecesoftree-branches

andproperlysharpened.
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-Thesizeofthepegs(40to60cm)dependsonthetypeofsurveywork

theyareusedforandthetypeofsoiltheyhavetobedrivenin.

-Thepegsshouldbedrivenverticallyintothesoilandthetopshouldbe

clearlyvisible.

-Itisalsopaintedinalternativebandsofcolorslikearangingpole.

-Pegs(seeFigurebelow)areusedwhencertainpointsonthefield

requiremorepermanentmarking.

FUNCTIONOFPEGS

- Itisusedtomarkpointspermanentlyontheground.
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ARROWS

-Thesearemadeupofsteelwirematerials

which have two ends in which one is

pointedsoastobedrivenintotheground

easily,while anotherpointis bentwith

coloredragsoastobeseenfarfrom a

distantplace.

-Theyare pointed metal(steel)markers

whichcanbestuckintothegroundfor

markingpoints(stations).

-Theyareabout50cm long,bentatthetop

intoacircletowhichragcanbetiedto

makethem seeneasier.

-RAGisacoloredpieceofclothorplastic).

FUNCTIONOFARROWS

-Arrows are used to mark temporary

position(stations).

SURVEYOR’SBANDAND

ANARROW

ANOTEBOOKANDAPENCIL:

TheseareusedbytheSurveyortorecordallmeasurementsanddata

collectedduringthechainingprocesses.
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OPTICALSQUARE

- Thisisaninstrumentforsettingoutanglesfrom Surveyline

FUNCTIONOFANOPTICALSQUARE:

- ItisusedformakingOff-Setsfrom thesurveyline.
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PLUMBBOB

 This refers to the

instrument which is

madeupofsolidpieceof

metalwith one pointed

end and string fixed to

flatbase.

FUNCTION OF

PLUMBBOB:

 Itisusedtoindicatethe

position of the point

exactly, example when

chaininglongslope.

- Surveyteam thatmaybeusedinsurveyingprocessesiscategorized

intotwotypes:

1.TwoMenTeam
2.ThreeMenTeam
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- This is the minimum team

usedinchainsurvey.

- Theseare:

I. The Chain man or

Leader.

II. TheBookerorSurveyor.

- Thisinvolvesthefollowingthefollowingpeople:

I. TheChainManorLeader

- Theleaderistheforerunneralongthechainline.

- Hestartsfrom thebeginningofthelineholdingthefrontendofthe

chainandarrows.

II. TheFollower

- Thefolloweristhebackrunneralongtheline.

- Heholdsthebackendsofthechain.

- HegivessignalstotheLeadertoensurethatthelineisinadirect

sightfrom afarstation.

III. TheBookerorSurveyor

- Thebookerrecordsallinformation.

- Hehastobeawarewithallmistakeswhenlistening.

- Thefollowingarethestepsusedinconductingachainandtape
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survey

a)Selectthestraightpoint.

b)Dividinganareabytriangulationmethod.

c)ErectingRangingpoles(Rods).

d)Extendingthechain.

e)Measuringthedistance.

f)ErectingtheRangingpolesatanotherpoint.

g)Fixingtheobject’spositionsfrom thesurveyline.

TheTielinesandOff-setsareused.

- ErrorsOrDiscrepancies:

Thesearemistakesorshortcomingsthathappenduringthesurvey

processleadingtotakingwrongmeasurements.

SOURCESOFERRORINCHAINSURVEY
- Errorsinchainsurveymaybecausedbyseveralfactors:

i. Mistakesinreadingfrom thechain:
This means that a single measurement error may be

transferredtoothermeasurements.

ii. Faultintheequipment(chain):
Thisislikefailureofthelinkstostretchproperly.

iii. Theusesoftoomanychainlines:
Theusesoftoomanychainlinesorusesoftoolongchainlines

mayalsocauseerrorinchainsurvey.

iv. Incorrectpositioningofarrowsalongthechainlines.

TYPESOFERRORSINCHAINSURVEY
1.Mistakes(PersonalErrors):

- Theseoccurduetothecarelessnessoftheoperatorofthechain
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survey.

- Theycan becorrected byextensivecare,examplelistening very

carefultotheleaderbeforewritinginthenotebook.

2.Accidentalerrors(Instrumentalerrors):
- Theseerrorsoccurwithoutnotingtheeffectinstantly.

- Example,a chain is normally expands during very hotweather

conditionandcontractwhenit’sverycoldweathercondition.

- Accidentalerrorscanbecorrectedbytakingnoteoftheweather

conditionandcheckingoutthechain.

WAYSOFAVOIDINGERRORS/DISCREPANCIESINCHAINSURVEY
- Avoidsteepslopesandmajorobstacles.

- Keepchainlinesshortandmeasurethem accurately.

- Checkingthatalllinesareincludedandnoneismissedout.

- Readmarkersonchaincarefully.

- Calling measurements to the bookeras clearlyas possible and

askinghim torepeat.

- Checkingthelengthofthechainthatisaccuratebylyingitagainstan

accuratetape’ifthereisanerror,thenadjustallreadings.

- Ensurecorrectpositionofarrow.Theymusttouchtheouteredgeof

brasshandleofmeasuringtapeandperfectlyupright.

- Donotallowthetapeorchaintosag.

- Avoid chaining during the hot time,this avoid expansion of

instruments,exampleachain.

- UsethetrainedSurveyTeam.

- Usehighqualitynotebookandmakingnetsketch.

i.Organizeasurveyteam.

ii.Preparationofequipmentstobeused.Thiswilldependonthetypeof
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survey.

iii.Reconnaissance(i.e.visittheareaorpre-survey).

iv.Estimatingthecosts.

v.Studytheweatherofthearea.

 Bookingistheprocesswherebyallmeasurementsdoneinthefield

areenteredinthefieldnotebookformapmaking.

 InBooking:

 Spiralbondnotebookisused

 Thenotebookmusthaveasinglecolumn

 Bookingisdonefrom thebottom tothetopofthenotebook

Obstacles
- Refertothephysicalfeaturesalongthelineoftraversethatprevent

themeasurementsbytheSurveyors.

- Theobstaclesacrossachainlineinclude:

Ponds

Mounds

Buildings

Bendofariver

Forests

TallBuildings

ThickJungles

HighCompoundWall

Alsoawiderivercan’tbe

chainedthrough.

METHODSOFOVERCOMINGOBSTACLESINCHAIN

SURVEY
- The following are methods of overcoming obstacles in chain
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surveying.

- Theseare:-

a)Rectangulation

b)Triangulation

RECTANGULATION
- Considerthediagram below whichshowshow anobstaclecanbe

overcomebyRectangulation.

- APondisfoundacrossachainline(LineofTraverse).

- Requiredistogetalinearmeasurement(distance)from pointAto

pointF.

- DrawperpendicularsatBandEtoCandDrespectively.

- LineBE=CD,therefore;measurethedistanceCD

- Therefore:AD=AB+CD+EF
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TRIANGULATION
a)Acrosspond

- BoEand CoDareprovedfor

similarly

- CoD=BoE

- AF=AB+CD+EF

- ThedistanceCD ismeasured

to get distance BE across

whichliesanirregularpond

b)Acrossawindingriver

- AYOand PQOareprovedfor

similarly.

- POQ=AOY

- AY=PQ

- ThenPQ ismeasuredtoget

thedistanceAYinterruptedby

awindingriver,surveyingteam

can’tcross while measuring

andrecording
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NB:similartriangleshelpstofindthedistancesbetweenBEandAY

A.ItisusedwithothertypesofSurvey
Themethodcanbeusedwithothermethodsofsurveying,forexample

PrismaticCompassSurveying

B.Itischeap
Thisisanothermeritofchainsurveywhereby,intermsofequipmentsand

humanresources:simplechainsurveyischeap.

C.Itdoesn’tneedhighmathematicalcalculations

D.Itissuitablemethodinsurveyingthesmall,flat&openarea
likehouses,roads,rivers,etc.

E.Ituseslessnumberofpeople
Itneedsonlyfew peopletoform upthesurveyteam (i.e.leader,

followerandbooker).

F.Itdoesnotneedhightechnology
Thisisbecauseitusesnormalandlocallyavailableequipments,e.g.

Pegs.

G.Itaddsdetailstolargescalearea

H.It’susedinhouseplanningthesiteforbuilding.

I.Ithelps in construction oftransportand communication

system exampleroads,railways,telephonelines,etc.

J.It’susedindams’construction.

K.Itis the only method in surveying using formeasuring

distance.Othersmeasureanglesandheights.

L.It’sapplicableinanothermethodofsurveylikeinCompass

Survey.

M.Itdoesnotrequirealotofmathematicalcalculationslikein

Leveling.
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1.Itistimeconsumingsinceit’smanuallyconducted.

2.It’slimitedtoflatornearflatareas.

3.It’ssubjectedtoerrorsoverlongdistancewhichisduetofaults

intheequipmentsorsinglemeasurementerror.

4.It’seasyaffectedbyweathercondition,forexampletoconduct

chainsurveyduringtherainyseasons.

5.It’slaborioussinceitneedsmorethantwo people(thesurvey

team).

LIMITATIONS(PROBLEMS)FACINGSURVEYINGPROCESSES

 Climaticproblems:forexampleheavyrainfall,snowfall.

 Poortools:theseleadstowrongdata.

 Poorknowledge:thisisonhowtoconductsurveying.

Presenceofwildanimalsinthejungle.

Poortransportandcommunication.

Socialproblems:forinstantsomeareasaretraditionally

restricted.

PRISMATICCOMPASSSURVEY
- This is the simple land survey thatdeals with measuring and

recordinganglesofbearingsbyusingmagneticcompass.
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- TheInstrumentsusedinPrismaticCompasssurveyinclude:

 PrismaticCompass.

 Allinstrumentsusedinchainandtapesurvey.

 THEPRISMATICCOMPASS

- APrismaticcompassisaPrism-likeinshapewithahingedlid,sight

slitofglassprism.

- ItisalsocalledAMAGNETICCOMPASSbecauseithasmagnetic

materialswhichmakethesurveyortobecarefulwhenusingit.

- This equipmentis verysophisticate and therefore,itshould be

handledproperly.

Itsfunction:

- PrismaticCompassisusedtotakeanangleofbearingofanobject

tothelineofsightfrom theObservertotheObject.

 RANGINGPOLES

- Theseareusedtomarktemporarystationsduringthesurveying.

- Aftersurveying,theyareremovedandbeingreplacedbyWooden
Pegs.

 WOODENPEGS

- Thesearemadeofwood,50cm longandtheyareinsquareform.

- Pegs are used to mark permanentstations afterremoving the

rangingpoles.
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 SPIRAL-BOUNDNOTEBOOK

- This note-book is for booking

purposesanddrawingofthetraverse,

tielinesandoff-sets.

SPIRAL-BOUNDNOTE
BOOK

 CROSS-STAFF

- Thisequipmentisusedtosetrightangleswhenmarkingoff-setsof

thelineoftraversetoobjectsinthefieldofsurvey.

SOURCESOFERRORSDURINGTHEPRISMATICCOMPASSSURVEY

1.Humanerrors:

Thisisoccursespeciallywhentheprismaticcompassisnotheld

absolutelysteadduetocarelessness.

2.Localattraction:

Thisisthedistortioninreadingwhichoccurswhenmagneticneedle

ofacompassisdisturbedbymetallicobjects.Thismayaffectthe

readingofthecompass.

3.Errorsduetoparallax(vision):

Thisiswhenreadingthecompassanddrawing.
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4.Usinginaccurateequipments:

Usinginaccurateequipmentsexamplefaultyprismaticcompassmay

leadtowrongrecordsduetoerrorsofequipments.

PRECAUTIONSTOAVOIDERRORSDURINGACOMPASSSURVEY

 Avoidmetallicobjects(i.e.beawareofmetallicobjects).

 Thecompassshouldbeheldsteadily.

 Usingaccurateequipments.

 Usingtrainedstaffs(experts).

 EnsurethattheBookertakesreadingscorrectly,andaskinghim/her

torepeatallfiguresverbally.

 Itisalwaysbesttocontactthegeologicalmapbutthepresenceof

largemetalorewouldnecessitateusinganothermethod.

ADVANTAGESOFPRISMATICCOMPASSSURVEY
 Itreducesaccumulationoferrors.

 Itcanbeusedwithothermethodslikechainandplanetablesurvey.

 Itcoversalargearea.

DISADVANTAGESOFPRISMATICCOMPASSSURVEY
o It’scostly.

o Itinvolveslongcalculations.

o Itneedshightrainedstaffs

o Itcantakewrongreadings:thisiswhenthecompassisnotwell

handled.

o Humanerrorisinvolvedintakingobservationsasitisdifficulttohold

compassabsolutelysteady.

o ThepresenceofmetallicbodiesmaynotbeknowntotheSurveyor

andthiswouldaffectreadings.
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Theplanetablesurveyisanaccurate

andrapidwayoffixingpositionof

distance objects by intersection

underthehelpofPlaneTable.

A complete map can be produced

and filling in details on the plane

table.

EQUIPMENTSUSEDINPLANETABLESURVEY

1.THEPLANETABLE
-Thisisasimpledrawingwoodenboardcoveredwithpaperandplaced

onatripodstand.

-Thisisawoodenboardabout70cm by60cm by1cm,withawoodbrass

screwflangedonitundersidemountedontripodstand.

-Thetablecanbeturnedinanydirectionandthenclampedintoposition.

-Thetableisfixedonatripodstandwhoseheightcanbeadjustedusing

itsmetalorwoodlegs.

FUNCTIONOFPLANETABLE

- The plane table is used to puton itdrawing paper,alidade

(Clinometers),plumbbobandthetroughcompass.
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2.TRIPODSTAND
Thisisthewoodenstandwiththreelegswhichcanbeeasilymoved

andadjusted

FUNCTIONOFTHETRIPODSTAND
- ItisusedtosupportthePlaneTable

3.ALIDADE

-AnAlidadeisabrassrulerwith

graduatedmeasurementswithan

observationslit.

-AnimprovedAlidadeisfixedwith

a Telescope is known as
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CLINOMETER and capable of

taking angle of elevation and

angleofdepression.

FUNCTIONOFALIDADE

-Analidade(Clinometers)isused

to sightdistantobjectsand fix

them onadrawingpaperonthe

planetable.

ANALIDADE

4.PLUMB BOB

(PLUMBING
FORK)

-Aplumbbobisusedto

check if objects are

vertical.

-Aplumbbobconsistsof

apieceofmetal(called

a bob) pointing

downwards, which is

attachedtoacord(see

thefigure).

-Whentheplumbbobis

hanging free and not

moving, the cord is
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vertical.

-It is a metal weight

attachedtotheedgeof

the table (board)

hangingdirectlyoverthe

ground station point

markedbythewooden

peg.

FUNCTIONOFPLUMB

BOB

-Aplumbbobisusedto

check if objects are

vertical.

-Itisusedtofixposition

exactly.

5. THE

TROUGH

COMPASS

-Itisawoodenboxcontaininga

magnetic needle about 120

mm long.

-Theneedleisleftto pointa

magneticNorthandisparallel

tothesideofthebox.
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FUNCTIONOFTHETROUGH

COMPASS

-Thetroughcompassisused

to determine an angle from

magneticnorthtothelineof

sight.

6.WOODENPEG
- Awoodenpegisusedtomarkpermanentstationsduringsurveying.

 Amaporplancanbeproducedimmediately:

Nobookingisrequired.Thisreduceserrors.

 Themethodisquickandaccurate:
Itisalsopermitsrapidsketchingofdetails.

 PersonalobservationcanbemadebytheMapMaker:
AMapMakercanrelyonhis/herowninformation,i.e.he/shedoes

nothavetorelyonanotherteam memberfordata.

 Lowtask:
Thatis,themapisproduceddirectlyandofficeworkiscuttoa

minimum
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o Themethodcannotbeusedduringrainyorwetconditions:
Thisisduetothedrawingpapercoveringthetablecangetwetand

destroyed.

o Itisdifficulttonoteerrors:
Therefore,simpleerrorinthegroundbaselinemeasurementcould

throwoutallanglemeasurements.

o Itistiresometosurveyalargearea:

◊Levelingcanbedefinedasthescienceofdeterminingheightdifferences

onthegroundforthepurposeofobtaining alevellandor

reducingslopesbyremovaloradditionalofland.
◊HeightsaredeterminedbytheaidofreferenceknownasBENCHMARK

(BM)

BENCHMARK(BM)

- Thisisthestablereferencespointsfrom meansealevelforheights.
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Itisusedtodetermineandlocateconstructionsites,exampleroads,

railways,etc.

EQUIPMENTSUSEDINLEVELLING
a)THESURVEYOR’SLEVEL(ENGINEER’SLEVEL)
- Thisconsistsofalongspiritlevelorbubbletubeabout50mm to

125mm longmountedonthetelescope

IT’SFUNCTION
- Itisusedtoreadheightofobjectbyusingagraduatedtelescopic

stafffrom hispositionwhoseheightisknown.

b)THELEVELLING(TELESCOPIC)STAFF
- Thisequipmentismadeupofmetalorwoodandcanbeextendedto

3m,4m or5m.

- Thestaffisgraduatedin10mm intervalsand1m intervalisnumbered

inblack,redandwhiteforeasyreading

FUNCTIONOFLEVELINGSTAFF
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- Itisusedtodetermineheight.

c)TRIPODSTAND

- ItisequipmentusedinlevelingonwhichtheEngineer’slevelis

mounted.

FUNCTIONOFTRIPODSTAND

- ItisusedtosupportSurveyor’slevel

- Therearetwomethodsusedinlevelingnamely,

a)TheRiseandFallMethod.

b)TheHeightofCollimationMethod.

RISEANDFALLMETHOD
- Thebasicobjectiveoflevelingistodeterminethedifferenceinheight

(level)betweentwopoints,whiletheheightofoneofwhichisknown.

- Therefore,themethodisusedtodeterminethedifferenceinlevelof

twopointandtheheightofoneofwhichisknown.

ExampleI
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PROCEDURES:

1ST: TelescopicStaffiserectedatAandthereadingistaken,say3.561m.

2ND: ThelevelisswungaroundinhorizontalatatelescopicstaffsetatB,

andthenthesecondreadingistakenas1.352m.

3RD: ThedifferenceinlevelbetweenAandBisobtainedby3.561m –

1.352m≡2.209m.

4TH: SincetheheightofAisknown;635.562m,andthentheheightofBis

obtainedby:-

635.562+2.209m =637.771m

ExampleII

THERISEMETHOD

 TheSurveyor’slevelissetat‘X’.

 TheTelescopicStaff(LevelingStaff)iserectedat‘A’andreading

(backsight)is3.561m.

 TheStaffismovedatpoint‘B’andthereforesightis1.352m.

 Thedifference=3.561m -1.352m =2.209m

 Asheightisknown(i.e.635.562m),heightofBwillbe:

635.562m +2.209m =637.771m
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THEFALLMETHOD
o Thereadingto‘A’is1.56.m

o Thereadingto‘B’is2.034m

o ThedifferenceinlevelbetweenAandBwillbe:

2.034m -1.56.m =0.473m

o Asheightisknownas635.562m,thentheheightofBis:

635.562m -0.473m =635.089m
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HEIGHTOFCOLLIMATIONMETHOD
- HeightofCollimationisthemethodofdeterminingunknownheight

ofapointbytakingthesum ofthestaffheightofapointandthe

groundheightofthesamepointminusthestaffheightofthepoint

withunknownheight.

4m +600m =604m

604m –2m =602m H’’HeightofCollimation
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SIGNIFICANCE(IMPORTANCE)OFLEVELLING
a)ItissuitabletoprepareContourmaps.

b)Itisusedtodetermineandlocateconstructionsites,example

buildings,industrialsites,communicationroutes,etc.

c)IthelpswaterEngineers
Duringtheconstructionofdamsandhouses(i.e.buildings)asthey

havetostartwithbaselevel.

d)Ithelps to determine the height/elevation ofthe land surface,

examplehills,valleys,etc.

e)IthelpsEngineersduringbuildingandconstruction
Example:roadsandrailwaylinesonbankingandtoreduceslopeand

attaintheonethatcanbeovercomebyvehiclesandlocomotives.

f)IthelpscivilEngineersduringbuildingandconstruction

Exampleairports;playgroundstoendupwithperfectlevel.
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