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Fundamental Concepts

1. OBJECTS OF SURVEYING:

(a) Determining relative positions of various
points, above on or below the surface of
carth

(b) To mark the positions of proposed structure
on ground.

(c) To determine areas, volumes and other
related quantities.

2. PRIMARY DIVISIONS OF SURVEYING:

e Primary division is based whether the
curvature of earth is considered or not.

e The actual shape of carth is an oblare
spheroid.

o The polar axis (12713.168 km) is shorter than
the equatorial axis (12756.602 km) by about
43.434 km (0.34%) 4

e The average radius of earth is taken as 6370
km for all calculations point of view

(a) Plane Surveying: The surveying in which the

curvature of carth is neglected and is assumed to

be a flat surface.

o The vertical line is indicated by the direction of
a freely suspended plumb  bob. A single
horizontal plane of reference is selected.” There
the plumb bob lines at all points of the area are
assumed to be parallel. The curved linc on the
carth’s surface is considered as straight.

e Planc survey can safely be used when the extent
of area is less than 250 Sq km.

e Also when the difference between an arc
distance of 18.2 km on the surface of earth and
corresponding chord distance is about 10mm.

e Also when the difference between the sum of
angels 1n a plane triangle and spherical triangle
is only one second (1) for a triangle at the
earth’s surface having an area of 195 8q. km.

(b) Geodetic Surveying:-

Shape of earth is taken into account.

All lines lying on the surface are curved
lines and triangles are spherical triangles.
Preferred for works of large scale with high
degree of precision.

The directions of plumb lines at various
points arc converging towards centre of
carth.

3. CLASSIFICATION:

(a) Functional classification of surveying:

U}

(i)

(iii)

@)

(v

(vi)

(vii)

Control  Surveying: [Establishing the
horizontal and vertical positions of widely
spaced control points using principles of
Geodetic Surveying. In India, control survey
is done by “Survey of India™

Topographical Survey : To show natural
features of the country such as rivers, hills,
lake, ctc.

Cadastral Surveys : Fixing of property
lines, to show boundaries of fields, buildings
ctc. This ‘is to be done by a revenue
engincer,

= Engineering Surveys : To obtain data for

designing any type of project such as roads,
railways, water supply systems ctc. An
engincer is interested in this survey works.

Mine Survey : Under ground works such as
mines, shafts, pits, bore holes ctc.

Hydrographic Survey : Surveying under
water bodies e.g., determination of channel
depth etc.

Astronomic Survey: To determine absolute
location of a point on carth by taking
latitude, longitude, azimuth, local ime etc.
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| 08. The are of the plan of an old survey plotiad to
a scale of 10m to 1 cm. measures now as
100.2 sqm. as found by a planimeter. The plan
is found to have shnmk so that 2 line

Fundamental Concepes

@I‘MAHI‘CEAM :4: Surveying

(v) Double folded Vernier : ks length is half of | Example: 4.
corresponding double vernier - Economy of
pR0e If a line of Scm has shrunk to 4.5cm, determine ol.

[ LEVEL - 1 Questions ]

For a triangle at the earth is surface having an

L area of 195 Sqm. the difference between the originally 10cm long how measures 9.7cm
) Error due to use of wrong scale : (a) shrinkage factor sum of anglchin a plane triangle and spherical only. The true area of the survey in Sqm is
- (b) correct length corresponding to measured triangle is (2) 1064.9 (b)35325
R s o AT \eiativof 90 (@) ! second (b) I minute () 5325 () 10330
{ RF of wrong scale} d length £ (<) 10 seconds (d) 10 minutes
t RF of correct s alc] 3 (c) correct area corresponding to a measured / 09. The descending order of precision among the
(i) Comectarea arca of 81 m. 02. The survey caried out 1o fix the boundary of following types of survey is
: 2 45 a building site is 1. Chain 2. Compass
_ [ RF of wrong scale} d length Sol: (a) Shrinkage factor = —= =09 (2) Engineering survey 3. Theodolite 4. Micro optic theodolite
{ RF of comect scale % (b) Topographic survey (a)1,2,3.4 (®)3.4.2.1
’ (b) Correct length = 05 =100 (c) Cadastral survey (€)4.3,2,1 (d)4.3. 1.2
Example: 3. - 81 I (d) EDM survey g L ¢ n W
(¢) Comrect area = ——— = 100m* ‘10.  Matc! ollowing:
A surveyor sured the di b two (0.9) o ;:’: suey conductediipgtim data for\ 2 Purpose of Survey  Suggested scale
i s i igning a protect such as Roads, Railways, ooy 5
points marked on the plan to a scale of lem = Im " water ways, Bridges etc., is A. Building site 1. 1:100
(RF = 1:100) and found it to be S0m. Later be | Generally used scales : @ Engineering surdey > B. Cross sections 2. 1:1000
detected that has used wrong scale of 1:50. s o 4 C. Longitudinal section 3. 1:10.000
Type Scale :b)) ;c\pogr:;l)st:“s‘x:ney (horizontal scale)
(a) Determine the correct length (b) what would be Geographical map 1 ¢m =160 km (fl) C::.;sntr;nll sur:'ey D.:Reservoir planning - 4. 1:1, 00.000
the corrected area if the measured area is S50m-. Location map Iem=5mt2Sm 1 = E. Topographicalmap. 5. 1:10
Cadastral map lem=10t050m | : 04. The basic principle of surveying is working 3 ’
1750 Buildings | from : Codes:
Sol: Correct length = ( “m]x 50=100m e ; i A : A B C bE
Forest map 1cm=0.25 km (b) Whole to Part i @ 2 1 5 3 4
Correct area = (.L/;g] x50 = 200m? Town planning | lem =50 to 100m (c) Lower to Higher level ® 3 1 2 3 4
17100 Mines i lem = 10m to25m (d) Higher to Lower level 3 © 2 2 1 3 4
) Preliminary survey of | 1 ¢cm =10 m to 60m A T, P e @ 26 1 2 4. .3
(b) Error due to shrinkage : rails and roads ! 05. A ground arca of 112.5m’ represented by \ ]
o 4.5cm’ on plan the representative fraction is 11. A surveyor measured the area of S0m” drawn to
Shrinkage factor or shrinkage ratio T i (a) 1/250000 (b) 17500 .~ ascale of iem = Im later he found that he used
= Shrunk length/actual length 7. FIELD BOOK : 5 (¢) 1/5000 (d) None S fesi @ wrong scale of lem = 2m for the
Shrunk scale = Original scale x Shrinkage factor . . e measurement. The correct area ns
o Tie Booki i - whkh ookl o (e 06. A theodolite circle is divided into degrees and (@) 240m’ (b) 25’

Shrunk R.F = Original R.F x Shnnkage factor.
Measured distance

Shrinkage factor
Measured distance

Now correct distance =

Correct area = ————————————
(Shrinkage factor)®

measurements are recorded
Standard dimensions are 20 cm x 21 cm

Double line ficld boo is most commonly
used for ordinary survey works

Single line field book is used for very large
scale works where more details are to be
entered.

The chain line is started from the bottom and
works upwards.
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one third degrees. 1f 59 divisions of main scale
are equal to 60 divisions of vemier, the
instrument can read up to

(a) 10 seconds (b) 20 seconds

() 30 seconds (d) 60 seconds

07. The arc of a sextant is divided to 10

minutes. If 119 of these divisions are taken
for the length of the vemier, into how many
divisions must an extended vernier be divided
in order to read up to 10"

() 120 (b)60 (c)59  (d) Nene

(©125m’ (@ 120m*

12, The distance between two points A and B on a
plan was found to be 200m when measured
with a scale with RF of 1/1000. The distance
between the same points with a RF of 1/500
will be

(a) 200m (b) 100m
(c) 50m (d) 400m
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Surveying

ACE
@wm 16
13. A rectangular plot in plan is 10em x 30 em

drawn to a scale of lem = 100m. 1f the same
plot is redrawn on a topo sheet to a scale of
lem = lkm what would be the area on the
topo sheet (in em® )

@03 M3 ()30 (D300

Match List ~ 1 with List - 11 and select the
correct answer using the codes given below
the lists:
List-1
A. Grographical map
B. Topographical map
€. Locaton map
D. Forest map

List-11
{(D1em=23km
() Lem =028 km
3) 1 em = 160 ki
Hlem=3mwdim

The plan of an arca has shrunk such that a hine
origrrally 0em now measurad O Sem 1 the
onginal scake of the plan was tom = 10w
comrt ditae convsponding o a mu\n«\l
Fstae of IN0m i mt s

e M2

O NS @ N

Which one of e Rollowing is 2 conventonmat
sign for Nowth Dine i sunveying ¥

QIES 1908
\ T N —l—
O

© B

Which voe of the following pais is ot
corractly matond®

LRIe28 N m

Description

Conventional Signs

(a) Temple

(b) Single railway lined

HHHHH

(¢) Barbed Wire Fence

—0-0-0-

(d) Road Bridge l a

ZA plan of an aroa drawn with the original scale
of 1 cma = 10w, has shrunk such that a line,
originally 13 ¢m long on the plan, measures
now .S em. The shrunk scale is given by
em equal to
(@097 m
©) 1034w

(M 970 m
(D 1097 m

Length of line measured with a 20 m cha
was found to be o344 m. 1 the chain was
o koag, throughout the measurement, then
the true length of the line is

(2) 33990 m (M) 633,086 m

W e384 m

The survey in which the earth curvature is also
Qonsiderad is called

(4) Ganditie survey  (B) Plane sury Y

(S} Prtiminary suevey(d) Topographical survey

Which aie of the following sunveys
enployed for collecting sufficient data in
contevtion With sewage disposal and watet
supply woeks Y (S 2000)

() Topographic sunvey

) Cadastral survey

19 Gondetie suny <y

(&) l\\\\\\“\umu\; & profile leveling
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Which of the following conditions requires
geodetic surveying? (IES 2009)
(a) horizontal curve ranging

(b) vertical curve ranging

(c) survey of a country

(d) reconnaissance survey

LEVEL -2 Questions |l

Which of the following closely represents the
shape of the Earth
() Spheroid

(¢) Oblate spheroid

(b) Ellipsoid
(d) Oblate spheroid

“Geodetic surveying™ is different from plane =
surveying because of 7 ;¢

(8) working from whale to part.

(b) curvature of the earth taken into account

(¢) large area

(d) None of the uho\ e,

The methods of plane surveying can be used !
when the extent of area is less than

(1) 250 Sq.km (h) 300 Sq. km

(€) 1000 8q. km (1) 2500 Sq. km,

The ditference between an are distance of x*
Km - on the surfaice of ecarth and the’
u\nvq\\udm; chond dhmm\' is about N\n\n\

07,

then 'x* is
(2) 230 km
(©) 18.2 km

(b) 193 km
(W 182km

Which of the following scales is the smallest

one
(a) lem = 10m
(€) 1:10,000

(B RF. = LS00
(d) lem = 10km

To determine the length of bridge propasad to
be built across a very wide river, the surveying
methad of chaice would be
(a) Chain sunvey

() Hydrographic survey
(©) Topographic survey
(@) Triangulation

(SRR

Surveys which are carried out to show natural
features of country such as rivers, hills etc., is
(a) Cadastral surveys

(b) Engineering surveys

(c) Topographic survey

(d) Route survey

The basic principle of “working from whole to
part”

(a) Prevents accumulation of errors

(b) Makes plotting easier

(¢) Localized minor errors

(d) Both (a) & (c)

Assuming that a drattsman can plot a distance
as small as 0.25mm and the scale of plotting is
1:1000, the distances in the field can be
measured to the nearest
(2) 0.025m

(¢)2.5m

(b) 0.25m
(d)25m

A distance of 10m on ground is plotted on a
map as 0.5cm. The representative fraction of
the scale is

(@) 1/500 (b) 171000

(€) 122000 (W) 17200

A surveyor measured the distance between
two points on g plan drawn to a scale of | em
= 40m and the result was 468 m.  Later,
however, he discoverad  that he used a seale

“of 1 em = 20m, The true distance between the

WO points in m is
(W) 936 3
()24

() 1872
nr

A theodolite cirele is dividal into degrees and
halt’ degrees, In the tength of 39 main scale
divisions is taken as length of venrier, least
count of direct vernier in seconds is

w1 () 20

©x W0

An angle measuring tnstoment reading upte
one sixth of degree on the main seale is
oquippad with & verier having 19 main seale
divisions divided into 20 parts. The comet
least couat for the nstomment in ‘seeotds' is
(B (LRI

20 [T
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