Objective of Surveying

A The objectof surveyingis to preparea map or
plan to show the relative positions of the
objectson the surfaceof the earth The mapor
plan is drawn to some suitablescale It also
shows boundaries of districts, states, and
countries too. It also includes details of
different engineering features such as

buildings, roads, railways, dams, carnstis
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Objective of Surveying
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Uses ofSurveying

A The surveyng may be used for following
PUrposes:

A To prepare a topographicalmap which shows
hills, valleys,rivers,forestsyillages,townsetc

A To prepare a cadastralmap which shows the
boundariesof fields, plots, houses and other
properties

A To preparean engineeringmap which showsthe
position of engineeringworks such as buildings,
roads railways,dams,canals
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Cadastral Map




Engineering Map
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Uses ofSurveying

ATo prepare a conbur map to know the
topographyof the areato find out the best
possible site for roads, railways, bridges,
reservoirscanalsetc

A Surveyingis alsousedto preparemilitary map,
geologicalmap,archaeologicamapetc

A For setting out work and transferringdetails
from the mapontheground
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SYMBOLS

Sguad

Section

Flatoon

Company or Battery
Battalion of Squadron
Regiment or Air Group
Brigade

Division or Wing

SYMBOLS

Basic Unit

Air

. SYMBOLS

Boundary (battalion)

Aid Station (battalion)

EXAMPLES
*e

Amphibian Tractor

Antiaircraft

Engineer

Field Artillery

Infantry

DG ore
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Defense Battalion
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GeologicalMap
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Setting Out Work

" STEPS IN SETTING OUT A
AN BUILDING




Primary Divisions of Surveying

AWe know that the shape of the earth is
spheroidal. Thus the surface is obvoudy
curved Surveying is primarily divided into
two types considering the curvature of the
e a r dutaces

A PlaneSurveying
A GeodeticSurveying



Primary Divisions ofSurveying

A Plain Surveying

A The plain surveyingis that type of surveyingin which
earthsurfacels consideredasa planeandthe curvature
of the earthis ignored In suchsurveyinga line joining
any two stationsis consideredto be straight The
triangle formed by any threepointsis consideredas a
plane triangle, and the angles of the triangle are
considereacsplainangles

A Surveyingis carried out for a small areaof lessthan
250km?. It Is carriedout by local or stateagenciedike
R & B department,lrrigation department,Railway
department
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Primary Divisions ofSurveying

A GeodeticSurveying

A The geodeticSurveyingis that type of surveying
In which the curvatureof the earthis takeninto
account It is generallyextendedverlargerareas
Theline joining any two stationsis considereds
curved line. The triangle formed by any three
pointsis consideredo be sphericalandthe angles
of the triangle are consideredto be spherical
angles Geodeticsurveyingis conductedby the
surveyof India Departmentndis carriedout for
alargerareaexceedin@250 km?




GeaodeticSurveying
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GeodeticSurveying
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Plain Surveying VsGeodetic
Surveying

Plain Surveying GeodeticSurveying

1 The earth surfacis considereés The earth surfaces consideres
plain Surface. CurvedSurface.
2. The Curvature of the earih The curvature of earth is takerio
ignored account.
3 Line joining anytwo stationds The line joining anytwo stationss
considered to bstraight consideredsspherical.
4, The triangleformedby anythree  TheTriangleformedby any thregoints
pointsis consideredsplain Is consideredisspherical.
5. The angles of triangle are The angles of the triangle azensidered
consideredsplainangles. assphericalngles.
6. Carried out for amallarea <250 Carried out for amallarea > 25Bm?

km?




Fundamental Principles.of
Surveying
A Two basicprinciplesof surveyingare

A Always work from wholeto the part,and

ATo locate a new station by at least two
measurementg Linear or angular)from fixed
referencepoints



Fundamental Principles.of
Surveying
Always work from wholeto the part:

A According to the first principle, the whole
survey areais first enclosedby main stations
(1.e.. Control stations)and main surveylines
The areais then divided into a number of
divisions by forming well conditioned
triangles



Work from Whole to the Part




Fundamental Principles.of
Surveying

AThe main survey lines are measuredvery
aqcuratey with precise survey instrunents.
he remaning sides of the triangle are
measured. The purpose of this method of
working Is to control accumulationof errors
During measurementf thereis any error,then
it will not affect the whole work, but If the
reverse processis followed then the minor
errorin measuremenwill bemagnified




Fundamental Principles.of
Surveying

ATo locate a new station by at least two
measurementg Linear or angular) from fixed
referencepoints

A According to the secondprinciple the points are
located by linear or angularmeasuremenor by
both In surveying If two control points are
establishedirst, thena new stationcanbelocated
by linear measurementLet A & B are control
points,anewpoint C canbeestablished



Fundamental Principles.of
Surveying
A Following are themethod=f locatingpoint C

from suchreference pointa & B.

A Thedistance ABcan bemeasured accurateind
therelative position®f the point can be then
plottedon the sheet teomescale.

A (a) Takinglinear measuremefitom A and Bfor
C

A (b) Takinglinear measuremeinf perpendicular
from D to C.

A (c) Takingonelinear measuremeiffitom B and
oneangulammeasuremerds LABC




Fundamental Principles.of
Surveying
A Takingtwo angular measurement at A &aB
angles / CAB andABC.

A Takingone angle at:B as/ ABC and divear
measurement from A A€.
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Fig. 11.3. Locating point C w.r.t. points Aand B




Classification ofSurveying

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

A ClassificationBasedon Instruments
A Chain Survey;

A This is the simplesttype of surveyingin which
only linear measurementare made with a
chainor atape Angular measurementarenot

taken
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Classification of Surveying

A CompassSurvey:

AIn CompassSurvey, the andes are measured
with the help of a magnetempass.

A Chain and compassurvey:

AIn this survey linear measurementare made
with a chain or a tape and angular
measurementwith acompass



CompassSurvey




CompassSurvey
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e 18
1. Needle 10. Focussing stud
2. Pivot 11. Dark sunglasses
3. Agate cap 12. Box
4. Graduated disc 13. Glass cover
5. Slit metal frame 14. Lifting pin
6. Horse hair 15. Light spring
7. Mirror 16. Brake pin or knob
8. Reflecting prism with cap 17. Lifting lever
9. BEye vane 18. Support to fit on tripod

Fig. 13.1. Prismatc compass




CompassSurvey

GRID 38.3°
NORTH

23
x.:‘ Leg Bearing Metres
= Wb (A) to (B) 45.7 61.5
(B) to (C) 22.2 58.3
(©) to (D) 0.0 54.3
() (D) to (E) 38.3 36.6
(E) to (F) 76.2 44 .6
(F) to {(G) 112.3 51.4

Table of Survey Data

START -

Point A
x = 431086
y = 380778




Classification ,ofSurveying

A PlaneTab
Alt is agra

e Surveying

ohicalmethodof surveyingin which

fleld works and plotting both are done
simultaneously

A Theodolite Survey:

A In theodolitesurveythe horizontal anglesare
measureadwith the theodolite more precisely
thancompassandthe linear measurementare

madewith

achainor tape



Plane Table Surveying




Plane Table Surveying
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Theodolite Survey




Classification ,ofSurveying

A Tachometry Survey.

AA special type of theodolite known as
tachometers usedto determinenorizontaland
verticaldistancesndirectly:

A Leveling Survey:

A This type of surveyis usedto determinethe
vertical distances (elevations) and relative
heightsof pointswith the helpof aninstrument
knownaslevel.
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Tachometry Survey
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Tachometry Survey
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Leveling Survey
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Leveling Survey




Leveling Survey
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Classification ,ofSurveying

A Photogrammetric Survey:

A Photogrammetryis the science of taking
measurementsvith the help of photographs
takenby aerialcamerafrom theair craft.

A EDM Survey;

Aln this type of survey all measurementg
length,angles co-ordinatesaremadewith the
helpof EDM instrument( i.e.. Total Station)



Photogrammetric Survey
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Classification ofSurveying

A ClassificatiorBasedon methods

A Triangu

A Triangu
areato

ation:
ationis basic methodof surveying,when the

e surveyedis large, triangulationis adopted

Theentireareais dividedinto networkof triangles
A Traversing;

A A Traversingis circuit of surveylines It may be open
or closed Whenthe linear measurementare donewith
a chain and a tape and the directions or horizontal
anglesare measuredwith a compassor a theodolite
respectivelythe surveyis calledtraversing



Triangulation

E
Fig. 12.11, Network of triangles




Traversing

G
(o) 38.3°
NORTH
o
;A Leg Beaing | Metres
—1 MWwE)| 457 | 615
Biwo(C)| 222 383 23.0° '
Ce@| oo 563 . &
i P
0.0° @ c Dl (E} 383 356 Polnt A
; EFE | 782 446 x = 431086 o
/ Fiw(E) | 1123 514 e Anprin o~ NORTH
Table of Survey Data __ 5 I/) 264,0°
el — \'\'__

Leg Bearing Metres
(A) = (8) 23.0 703
(B) to (C) 50 5.9
1{C) 1o (D) 85 45 $3.2
(D) to (E} 158.8 445
(Eyo(Fy ) 1730 | 361 |
[Ere] 24s | ve2
|G| 2640 820
[Mea)] 5275 518

Table of Survey Data




Classification ofSurveying

A Classificatiorbasedon Purpose
A GeologicalSurvey:

A In this both surfaceand subsurfacesurveying
are conductedo locatedifferent mineralsand
rocks In addition, geological featuresof the
terrainsuchasfolds andfaultsarelocated



GeologicalSurvey
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Based mainly on Cosgrove and Heam (1966) and with some personal observations. Refer to Cosgrove and Hear for details,
Jan West & Tonya West (¢) 2007,




Classification ofSurveying

A Mine Survey

A Mine Surveyincludesincludeboth surfaceand
undergroundsurveys It Is conductedfor the
exploration of mineral depositsand to guide
tunnelingand otheroperationsassociateavith

mining.



Mine Survey




Classification ofSurveying

A ArchaeologicalSurvey

Alt is conductedto locate relics of antiquity,
civilization, kingdoms forts, temples etc

A Military. Survey

A It hasa very importantandcritical applicationsn
the military. Aerial surveysare conductedor this
purpose It Is conducted to locate strategic
positionsfor the purposeof army operations



ArchaeologicalSurvey
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Classification ,ofSurveying

A Classificatiorbasedn Natureof field
A Land Survey

A Land Surveyis doneon land to prepareplan and
maps of a given area Topographical,city and
cadastralsurveys are some of the examplesof
land surveying

A Hydrological Surveying

A This surveyis conductedon or nearthe body of
watersuchaslake,river, coastalarea This Survey
consistof locatingshorelinesof waterbodies
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Hydrological Surveying
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Classification of Surveying

A Astronomical Survey

A This surveyis conductedfor t
latitudes longitudes azimuths,

ne determiningof
ocal time, etc for

various placeson earth by o
bodies( sunor the stars)

A Aerial Survey

pserving heavenly

A An aerialsurveyis conductedrom aircraft Aerial
camerastake photographsof the surfaceof the

earthin overlappingstrips of
knownasphotographicurvey

land This Is also



Astronomical Survey
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