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surveying

Survey - computation of areas - Chain Survey - Compass surveying - Plane table
survey - levelling - fly levelling - L.S. and C.S. - Contour volumes - Theodolite survey
- Traversing - Heights and Distances - Geodetic Observations- Tacheometry and

Triangulation - Use of EDM, GPS and Remote sensing techniques.
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surveying

o Surveying is the technique of * Surveying eteoTUZ|  LBlufeot

e °® E! (g . .m .7 (g (g .
determining the relative DREEEeR, BIeEE SIStead
&L 2 6lTer LisvGeum)

position of different features bt U196

on, above or beneath the Hlensven GHIQWITS V608

surface of the earth by LEMMWE  A6Mel(Hl&H6IT  eLPEVLD
STLOMesf1& &L [[ILLILDIT(E)LD.

means of direct or indirect

measurements.
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surveying

e« The art of determining the ¢ ZleOLOLL LOHMID 6IFRIGS5S

relative positions of the ellomerrgHley  emeli(hlsemer
: 6T\ Hufesr GHUFLILe
objects on the surface of the @5@ = | | P T

2 eTem  Glum(pLS6IflesT LIS (h)

earth by taking 569160 & 66T F7L0mesfl8 (& LD
measurements in both SH6)6V.

horizontal and vertical plane.
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Object of surveying

« To obtain a map or a plan of o B600TS0IS(HSHEULL  GeuetoTigUl
LGS ILI60T 6UHTLILLD  3{6V6V5)

the area to be surveyed
SILLEmS L GlLm.




shape of earth

e Oblate spheroid
e Ellipsoid

e Ovaloid
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The two main divisions of surveying

1. Plane surveying

2. Geodetic surveying
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Shape of Earth

» The shape of the earth is elliptical in o LLLSIUGN6OT 6UlgeULD [HETEULLLOTEST,
24, 60TIT6V 62(Ih G& TS
&(HSLLHSIMGI.

e yfluflest Guourlfey gGsenid

earth surface is in an arc of a great @retsr(h) LsTeflEHemem @) 6065078 (SLD

circle. Camh @@ Ouflu  eulLg e

ELEMETEIN6V 2 6ITEITG|.

e @5 CHTGCaHTL(H emal(h 6vev.

nature, but assumed to be a spheroid.

 The line joining of any two points on the

 This is not a straight line measurement.
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1. Plane surveying

e The survey in which the earth * Lpioludledt GopurLenU
eNILOMETLOTSES & , Slu9eor
surface is assumed as plane and the ,@5] ,L:I’, ,

6U6DI6TTEL LM & & 6001188 LILI(HILD

curvature of earth is ignored is SHamHCSHIIL  efNomeT Qe

known as plane surveying. STEOTDI SHEMLPESHLLIHISIDSI.




— 1. Plane surveying

We know that the shape of the earth is o LolufesT 6ugeud GEOID eresTUg)

CEOID. BLO& GG OSflLL.

o ellomest  gLuleyserflev,  Lpdlullest
In plane surveying, the curvature of

6L6D6ITEL & 6507 & 8516V
the earth is not taken into 67(h 5518\ & T6meTLILI() 615 606D6V.

consideration. gelesterTmmey, FMlw  uFliuerailey

This is because plane surveying is eulLomeoT BN

GCmGlsmeTerLLhHlSmE|.
carried out over a small area. 250 B\15285(551D S meUTET
Plane surveying is done on an area of LgliusTefev 69\LDT6oT 16

less than 250 km?2. OFWwLILHISI DG,
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2.Geodetic surveying

o The survey in which the curvature o LLBIUTI6ST  6uemETEnE  S6T0TE &6
TH55IS  GlameTEnL ey
2] [E{TH]) & [P grGeuuiml
known as Geodetic surveying. 6TEOTLILI(B)LD.

e This is done by  Great *gs Qopumeiler  Slem
19 f G mGesTmGILL &6V FiyGel
(g 6T6M) ELP6VLD
India. QEWLWLILHHMS.

of earth is taken into account is

Trigonometrical Survey (GTS) of




2.Geodetic surveying

o Itis extended over a large area. * @81 @@ GCluflu  urlueTailey

BLlg&H&LILL(H6TETS).
o gCxpemIb @ revor(h  LeTerflamemer
considered as a curved line. QevetTaGL  CHTH  UEDETHS

e The line joining any two points is

e Geodetic surveying is conducted by SIS EHE L GUEID S,

o BCWITEILIYS 86601 8 618 (h LI
the Survey of India department, @bHu  FFGu SEMDWITE

and is carried out over an area BLESLULGHISI DG,  Gogid 250

HH28 G SH&Wwmest LIFLILIeTal16v

o 2
exceeding 250 km?2. GumGsmsTerLIL(HEMG|.




SHIOIEEE ) evel surface and Level line

o Level surface is the continuous  °* Blemev GMOUITLIL eTesTLIZ) LLISIUT6tT
surface parallel to the mean EFWEDC,] @mwm @@mm”,m
CISTLFFF WM GLOMUITLIL| 4 (&HLD.
spheroid of the earth. e Blevey GuoOuUFlenUS (HME @D
GCarh  Hlemevs Gamp  eresTm)
SI0P&SLILIHSIMGI.
e Hlemev G&MH e1hs Lemerfluliey|n

e The line representing the level

surface is termed as level line.

e The level line makes right angles to ClFmIGSHS CHMH S16V6VG! LIl6TLDLI
GCaTLIeM (& giflwimest

the vertical line or plumb line at . .
C&TETITRIS D6 2_(THEUTE (SSIME.

any point.
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Horizontal plane

 Horizontal plane through a point is  * @@  yetefl  euflures @

. &l6vL DL L 691D IT6BTLD Y-
a plane tangential to the level

Lemerflullev  blemev  GomurLiilev
surface at that point. 62( eNLOMEsTLD GG (H6UTETT& .

HORIZONTAL LINE

/ LEVELLINE

‘_\
VERTICAL
LINE
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Technical Terms -Plan

A plan is the graphical °* @G ellorerd aETUSH @

. &l6vILLOL L eSO IT6sT&H &6V
representation of the features on

SILLOIL L LpLSludleot
the earth surface or below the earth Courifey ojeveug| £GP 2 sTem

S| Lbgmis6erfleoT 61160 [ 8 60)6V
LT SIblS S 161D S (SLD.
e @(h SHleoLWLL  6MWTETTHES) 6V

e On a plan horizontal distances and Clurgleurs  SIPRISET  LMHMILD
Slemgs 6 &mLLLIL(HLD.

surface as projected on a horizontal

plane.

directions are generally shown.
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Technical Terms -Map

« The representation of the earth  « yiflufesr Guourlesu  Hpflw
surface on a small scale is called a Siereiiey  HTLGIEUSI  SUEHFLILLD
ereoTLILI(HILD.

map. e suemyLLL  Lpbluflesr  Ledullwev

e The map must show its Blemeven s &L Geusoor(HLD.

geographical position of the earth.
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Topographical map

e The maps drawn in a large scale to ~ * Wlulleor  Gupurliilev 2 efer
. . o LievGeum| Clum(pLserflesT SesfllulL
identify the individual features and oy , ,

SIDFHRIGENETWD  [H6mIEVSHEMETW|LD
positions of various objects on the S|68)LWLITEITLD 55 IT650T Gluflws

earth surface is called 3l6mailev eU6m WL L

euemFLILMIG6T Topographical map

Topographical map. STesTILIEID.
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Triangulation

 The area to be surveyed is divided o H603TE 018 (hl& e LILIL GeueBuTig LI

. . L&) (P& Ga mevoTMmIS 61Tl 60T
into a network of triangles and the _ _ o
euemsvWenwLILITEL  Liflssuul ()

length of its sides measured in the 215607 L1885 Mg 61T 65T B6rLD

field and no angular measurements {suggla SiereilLLLbIEIDS)

LOMM)LD @& TevoT 9|6mel(h &6l

are required is known as Cxemeuufsveney 6T6OTLIG)|

Triangulation. (L& 8 TETDTLD 6T 60T
SHemPHSLILIHSIMGI.




SO elassitication of surveying

CCLASSIFICATION OF SURVEYIN@

BASED ON

@ NATURE OF WORK) C. PURPOSE ) ( © METHODS) @ INSTRUMENTS USI@
l

1. MARINE / HYDROGRAPHICAL 1. MINE SURVEY 1. TRIANGULATION SURVEY 1. CHAIN SURVEY
SURVEY| | 2. GEOLOGICAL SURVEY 2. TRAVERSE SURVEY 2. COMPASS SURVEY

2. AERIAL SURVEY 3. ARCHEOLOGICAL SURVEY 3. PLANE SURVEY

3. ASTRONOMICAL SURVEY 4. MILITARY SURVEY 4. LEVELLING SURVEY

4. LAND SURVEY 5. THEODILITE SURVEY

1 1

TOPOGRAPHICAL | | CADASTAL| | CITY SURVEY | |[ENGINEERING
SURVEY SURVEY SURVEY
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Marine/Hydrographical survey

e It is the survey, which deals the ¢ 95 HevrTerl(HEE Silguiley 2 e

CILIM(HLEEDETE 60&HWIT(ETHLD Ul
objects under the water. ® (ETHLD 4,6
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Aerial survey

o It is the survey in which to collect the * 88& GDreusflwmed  UTHSesLUULL
L@&S &6, Gleuemerd UMH&HS L(GHS&6T
GuiresTm e\ 6L RIS 66T Caaifls @)W

areas etc. is done by aero plane in air. SEECSHUUTED. SOl GGy
9 Gerredt epeud QlEFwwiLhl&mE).

details of cyclonic affected areas, flooded




TIOEER nstronomical survey

o It is the survey, which deals with - 93l 6UIT6DT & 55160 2 6irem
BLESSTRISEN6TL LIMMIL Qi ui6)].
the stars in the sky.

Neptune

Uranus .
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Topographical survey

o It is the survey to determine the « LBy 26mem  Quibens  LHOID
CEWMENs HDFMIGEN6TES &600TL MWD
natural and artificial features on 216 @EIOTELD.

the earth.
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Cadastral survey

e It is the survey which deals the - @3 suwevGleueflaer,  ei{pleer
GuimesTmeumn 6ot 6T6V65)60 &61F1 65T
additional details of the boundaries Fa(se  NeUTRIGEMETS  enHWITELD

of fields, houses etc.




ty survey

* 95

£
)
2]
3
=
5
3
amv_vv
(]
-
)
.
—

LD6D) 65T S561T,

6ULPMBIG6V

36mLLIEnLS

S{6BL0LIL|&6Tfl 65T

layout plots, roads, water supply

NS WIT(ETHLD Y16 B (SLD.

and sewerage systems.
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Engineering survey

e It is the survey which deals with © STEDELEET,  SiEMETurger  GLITETD
GlumMlufwev S\ L migerflest
determining the quantities and SuigeEmOLILN D &6t r—

BliFesorwilliLg]  WLOMIDL  HFEYSHED6T

collecting the data for the design of
Caafluug| CsmLyumeT &e6vorsblss(HLIL

engineering projects such as roads, QaIUTGD. BISCHEHMEET V6VG)
L) 6ULOMISH60 sple b
GUITesTMm6UM ML 65T OIS TLTL6mIL LI

dams etc. reservoirs or work in

connection with water supply Gousmev.

sewerage etc.
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Mine survey

e It is the survey which deals in exploring * @& sRIBWD, Hlevasfl, STl GuTeTm

mineral wealth such as gold, coal, copper ol RESTHSER Sl UHERel st

U168 oL GLW. Lbluflest GoGeur(h).
etc. with in the earth’s crust.
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Geological survey

e It is to determine the different strata in c @& uwlwilesr GGeumLLglev 2 6irerm

LI6uGewl 9| (h\ & (FH&H6m6TT
the earth’s crust. , QJ_ _ b6
STLMTesfILILST(&LD.
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Archaeological survey

o It is the survey deals in unearthing the * BLBS HTeVS St
151 65)63T 61| & &1 65T 60T MRl & 6) 61T

lics of th t.
retcs ol the pas (16161718 6 & TETOT (THEUSH M SHTEDT 4 U 16| SH6TT

@\ &I6UMELD.
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Military survey

e It is the survey for determining points * @Bl BTEHEGHSHEV MHM|D SDSTLIL| &I
@)\ [T 60T L9 (GHLD eLpGevrrLImul

of strategic importance both offensive PEALSSUD aumibs LsTeNmeneT

and defensive. STLOTesNLILGSMSITEST Q16 4 (GLD.

1.




Sparks)Academy

Principles of surveying

e To work from whole to the part. * Y@ UGHWUNBEHS RBH UGHEHE
Geuemev Glawiw Geuevor(HlLD.

o @\7evor(h &My Li6iTeTflaemeL]

reference points. QUITMISHS| (I LeTeflemuwiss

 To locate a point with respect to two

&630TL M) &H6V.
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To work from whole to the part

To survey an area, it is to establish the * @ UGSlenw gplle] CFw, pasElw
. : : SL(HLumL(h) Leerflgemerr 0155
main control points with great _ .

&levedlwomss Hlmieu Geussor(hlLD.
precision. o (PHEW GUITFen 6T

The main idea is to * Llenp&6 Gellelensgs & (b6 EL0
o« APl Nempsemens &L (HLLHESSHISH6D
prevent the accumulation of errors DHDID 2 6TeaTHTLOWLILOTEGE6.

control and localize minor errors.
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To locate a point with respect to two reference points

e To fix the position of new stations, at « Y4Bl Blemevwimigertlesr  Blemevemil

: - sllclelw,  GopHes  Grer()
least two independent positions are ,
ST 60T [hl6m6v&6IT GHemevl.
required. e U&Hw BleneLWmIGET  gmHEesTGeu
 The new stations are fixed from points EBiereriflssLLL  Ljometrl=esn) (b
gifl GlaFwwLiLC (heTerest

already fixed by o Griflwey emel(H 6T

e linear measurements » Gasmesor oiemeii(hlasi
e GCrflwev MM Gamessr 6mel(H &6
e angular measurements

e both linear and angular measurements
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steel Tape

It is used for accurate work. * @& &16V601WILDIT 68T CoUemEVs (&,
LwesTU(h&HSLIL(HS MG

It i8 lighter weight and easier to handle
gh gh o @5 gmiSledleni 6Nl @6V (56UT6T 6TEBIL

than the chain. LOMHMILD 6MEWITET 6761 SITEOTS.

It is 20m or 30m long. * @8 20 5 osvevg 30 15 e
GG TETOTLG.

It is made from ribbon of steel 16mm . @51 16 15 SiBEUWETET 6@, L1LEHT60
wide. QOhs sWTflesULHIEIDS.

e NGa 6T  emaLLgEeT  Fraigledlullest

The brass handles are provided at the : . . .

(LPemesTSH6TTI60 &rLP6V gorL_(h\L60T

ends of the chain with swivel joint. 6ULPMAIG LILI () & 63TM 60T
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steel Tape
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Chain surveying

 Measurement of distance: * BTSHMS emeall(HlS6v:

BITSens Siwmefss Ger() (pasHlw
(LPEDD S6IT 2_6ITEITEDT.

determining distance. 1. GBIy (Wemm

e There are two main methods of

2. &650TS &L (h)

Gy (Pemm:
2. Computative QB TEMEVEGHET 2 6BITEnUN6L  6(Th

1. Direct method

Direct method: FrIled]l, GLLU Si6veugl M SHmHellser

ELPEVLD SH6DTUNEV Bj6melILLILI(h &5 65T M 60T.
The distances are actually measured on
the ground by means of a chain, tape or

other instruments.
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Chain surveying

e Computative: * HEoOTEHS(b:
) . e CL&EEHICWTGILLIS] S{6V6V G|
e The distances are obtained by _ Ny . .
(P& GHITETT & )6V 86001 & &) () 611 & 60T

calculation as in tacheometry or PLO6VLD HITTTRIGET Q\LIMLILI(H &) 6tTm6oT.

triangulation.
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Pacing

e For rough and speedy work, distances * Slg6ETLOMeDT LoD MJLD GeussLomeot

. . CouemeVE&Ts, 6(H L6vflgHesles mHemL Ll
are measured by pacing (i.e) by

LILg & 6TTl65T 6T 600T 6001 | 8561) & 60) LI &>
counting the number of walking steps 56507 & &) (hl6L & 65T ELP6VLD GeussLD
(S5 TeuS)) eLpEuLD ST
SieredlLLL(H &M &)

e The walking step of a man is considered .« @ Lefgelar BEOLL  LigWTers)

of a man.

as socm (average). 80cm (g7mEf]) 58 &BHSLULGEMSI.




Sparks)Academy

Passometer

eIt is a small pocket instrument * @8 RO AP UTEEISL S(HeNWMEGLD,
Q5 @ HYSTISHSET i6Ta] LOHMILD

CemmmsSley Flev QubSHy
appearance used for counting the & 1T & 60T Tal G 61T eLO6VLD Lilg S61fl60T

resembling a watch in size and

number of steps automatically by some 6T6T0T 630t | 56 6T SUEUEERT

mechanical device.

& 65T &L LIWI6TL (H &M &)
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Pedometer

o It is also a similar instrument and is c 98 R0 @55 HHEI LOHMID ACS
CHTEHEESHMEHTES

LweTUHSSULHISIMS], QLETTTEV G
registers the distance traversed by the MG &FHGE CFLQID BUF SHLHS

GCIFEVEYID HTTHENS LiSley ClFWISHI M.

used for the same purpose, but it

person carrying it.
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speedometer

e It i8 an automobiles instrument which - 95 Q(h L GLTCIDmEmLIGY

& (61 WIT (51D, CHTTTWLDTS
is also used to measure the distances 2 , 2 2! . A
BTTH0S Sf6mallL LwesTU(hSIM&!.

approximately.

- [
S L
N 10020100 7
80 180 .
200 ~
220"
: 240 =
6 3 8 @ 260

km/h
W=T1150

—

mnM
(W

ODOMETER SPEEDOMETER




Chain Surveying

e Definition: * AUEMITWENM:

L6611 85 (6TH & &6t G mesT

e The operation of measuring a distance * @evor(y)
SMTSHOS 6(FH Fh&Hed  6V6vg|
between two points with the help of a Gl QErenf sk

chain, or chain with tape is called 2 geflujLer  emeilpi  ClFwsoLm(H
gmigledl 616TM)| 36L& LILI(HSIMS!.
grgmyesst  GeUsnev&EHE S, HITTH0SH
e For ordinary works chain is used for S|6T5: 5 gmigled]
LweTU(HSSULHISIMSI, U6TTEV HH&
glevedlwd GCosmeuliLhilb @)L miserlev,
great accuracy is required, a steel tape 6Too@ GLLI LWeTL[HSSLILH S MG,

chaining.

measuring the distances but where

is invariably used




EITIIOLEIEN |dentification and construction of metric chain

100 links in 20m chain o 2015 gru&ledluflev 100 @ emerorLiL|a6i
e 3016 Fru&ledlullsv 150 @)em6voTLiL|&6T

e a6UGleUT(H @emesorLiL 20 Glglh Herb
Each link having 20cm in length ClamevorL g
o @emevorLiLNlesT [HemD 6T6sTLIS @) T6voT(h)
Q& TLy&SFlwimest BHSST
the centers of two consecutive middle 6166 WLITI &56TF 63T 6D LOWIMIS ETH 5 (S
@) 6L UN6VITETT HTITLD

150 links in 30m chain

Length of link is the distance between

s e NggeneT en&sLgsHseT  Fmidledlulleot

Brass handles are provided at the ends eversertley  &lpey  EPL(hls(EHL6EsT
6U LRI LILI (h &) 6oT M 6DT.

of the chain with swivel joints.




[dentification and construction of metric chain

o The length of the chain is the distance o FEISlOIl6T  Bemrd  eTeTUSI @
en& LI Nouesr  GleuerflL 55160 (TH T
from outside of one handle to the . K . . qmgﬁl .@L.F@
oM ensLguller Gleuefllym&EHIm &
outside of the other handle © 6iT6IT GITTLD

e Chain has brass rings at every one SRS  euCleum® @@ BLLT
BeTHEVID  NGHEMET  6UEHETWIMIGH6IT

meter length © 6IT6IT60T

e Brass tallies are provided at every 5m eUClan® 5 16 BerSSNEGD HSSemer
©_WITTRIGET 6ULPMhIgLIL(H &60TM 6o
length
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Fig 1

Identification and construction of metric chain

20m

5m 5m_ . _
AD‘EI@’:%@ J T S @ﬁ? Y
-
50|‘ 15m

0 or 20m 6 or 16m 20 orOm

ENGRAVE 20m ON SURFACES %

A & B TO INDICATE THE LENGTH

OF CHAIN BRASS RING AT
TALLIES 1.5 TO 2.0mm THICK

EVERY METRE

LENGTH
20 METRE CHAIN

30m

15m

-C~-0-0-C—0-0-C-< » 1
Al C~ Qg( @g@@g@ ~J
Om
ENGRAVE 30m ON SURFACES \&/

A&BTOINDICATE THE LENGTH
TALLIES 1.5 TO 2.0mm THICK

OF CHAIN

BRASS RING AT
EVERY METRE

30METRE CHAIN LENGTH
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Identification and construction of metric chain

Fig 3
5m
20cm L 20cm

HANDLE

‘ RINGS |

]
COLLAR
\( EYE BOLT
ﬂ A f\m /_\
/[[ I W \f
GROOVE 2 Z
END LINK U

LINK
TALLY

DETAILS OF A METRIC CHAIN

£ 3 ?

: /6 AN

AT 5M AT 10M AT 15M

Fig 5

SHAPE OF TALLIES IN 30m METRIC CHAIN

Fig4

W—/ﬂh—é LN\

W

A Y

A LINK

A LINK OF A CHAIN
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Chaining a line

o For a chaining operation two chain men * @B FRE mienel  FEFnFsH S,
. @\revor(h) FmIS60] oy 65TE6IT CHEMEL.

fave requived. o gmi&ledluilesT (peoT (PemesTUIlEL 2 6iT6IT

e The chain man at the forward end of the FrIfed)  Les BHET  HEMeVeUT  eTesTmILD,

chain is called leader and other chain Hetr - pememrufigueTer  LOD SIS
wesfleesr  NeTEOSHTLIU6UT  6T6sTMILD

man at the rear end is called a follower. S0P SLIL[H6UTT.

Leader

- Follower
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Error in length due to In correct chain

E!orrect or True distance = measured distance x

Incorrect length of chainor tape]

Correctlength of chain or tape

True distance = Measured distance x

Where L = True length of chain or tape

L' = Incorrect length of chain or tape




Error in area due to incorrect chain

-

A%
True area = Measured area X ('—')

\ L

Error in volume due to incorrect chain

L’a

Grue volume = Measured volume X (r)

i
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Problem

1. The distance between two points measured by 20m chain was recorded as 720m.

It was afterwards found that the chain used was 4cm too long. What was the true

distance between the points?

I
Grue distance = Measured distance x (fD

Measured distance =720m
Chain =20m

Error = (+)4cm

4
s L'=20+ —— = =
+ 100 20.04m, L=20m

_ 20.04
Grue distance = 720 x 20 =721 .44m)
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1. Numerical Scale

a) Representative Factor (RF) 1 cm= 10km =1: 1000000

b) Engineer Scale 1 cm= 10km
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SGALE

e Graphical scale has advantage over Numerical scale

Graphical Scale

such that distance on the Plan (or) map can be
determined by actual Scaling, Even though plane (or)
Map is shrunk.

* In case of shrinkage of Map, Graphical scale also

changes with the Map and therefore ratio is unaffected.

S.F = Shrunk length/Original length
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SGALE

e Vernier is a device which is used for o Cleugesflwy eredTLGH (PHEHW  Sfemailey
FHmw NifleNest LI Wwiemey LI WIT60T

measuring the readings which are 0 GBame] _ @5],
Siemei(hsemem emedll LiwssTU(hID 6(TH

fractional part of smallest division on FTHEOTLD By (&LD.
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Instruments for chaining

e Ranging Rod o Grmusimi gL
o Offset Rod * oollCIFL [ITL
e 9|LDL|&6IT

* LOT QpUIL|
L9emrLl UmLl

e ArTOWS
e Wooden peg

e Plumb bob

2166 (HILD [BITLITSHSH6IT

e Measuring Tapes




EEB_ d =
— Ranging Rod

o It is used for marking the position of station in chaining.

o Ifis also used for fixing intermediate points in ranging.

o It i8 a wooden/steel pipe of 2m or 3m in length with scm
in diameter for steel and for wooden is 4 cm o.

o It is painted in red and white or black and white in 20cm
band width.

e Bottom of rod is fixed with a sharp metal shoe for fixing

T~ WHITE BAND

on ground.

 Flag is fixed on the top for visibility when it is more than

METAL SHOE

200m in distance.

RANGING ROD




e It is made up of 4mm steel wire and 40cm long.

e It is pointed at one end for inserting into the ground.
Another end bent into a ring for easy handling.

e Each metric chain shall accompanied with 10 arrows.

o It is used to mark the ends of each chain during the

process of chaining

2
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SEae ey Wooden peg

e These are 15cm in length and tapered at one end.

i
e It is used to drive on the ground to mark the 2.50r3cm

!

position of stations.

|

o5

WOODEN PEG
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Plumb bob

e While chaining along a sloping ground, it is used
to transfer the points on the ground.
It is also used as a centering aid in Theodolite,

compass and plane table.

PLUMB BOB




Sparks2ee Measuring tape

This is the instrument used for measuring distances
Cloth or linen tape : It is 12 to 15mm wide and is made of linen cloth. It is

available in lengths of 10m, 20m and 30m. At the end of this tape is provided

with brass handle which is included in the total lengths of the tape.

Metallic tape
Steel tape
Invar tape

Fibre or plastic tape




Sparks2ee Measuring tape

Equipments used in Chain Surveying
1. Surveying chain:-
A. Revenue chain = 33 feet, 16 link
B. Gunter’s chain = 66 feet, 100 link
C. Engineer’s chain = 100 feet, 100 link
D. Metric chain

e 20m - 100 link

e 30m - 150 link
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Revenue chain

e The Revenue chain is 33 ft long and
consists of 16 links.

e This chain is mainly used for
measuring fields iIin cadastral

survey.
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survey chain

Gunter’s chain or Surveyors chain

e A Gunter’s chain or surveyor’s chain
consists of 100 links of 66ft long.
e Each link being 0.66 ft. or 7.92 inches

long. It is wused for Iland
Linear Measurements

Chain Survey

measurement.

Engineer’s chain

 Engineer’'s chain is 100 ft long and

consists of 100 links. Each link is

being 1 ft long.

CONNECTING UINK
OVAL SHAPED)
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Metric chain

e Metric chains are commonly used in now a days.

e Metric chains are generally available in lengths of 5, 10, 20 and
30 m. tallies are fixed at every meter length for chains of 5 and
10 m length.

e Tallies are provided at every 5 m length, for the chain of 20 and

30 m length. Small brass rings are provided at every meter

T =1
W

length.

&=

END LINK UNK TALLY ——

Fig. 2.3 Detalls of a Metric Chain




Folding and unfolding of chain

e Two chain men are required for measuring the length of a
line, which is greater than a chain length.

e The more experienced chainman remains at the zero ends
or the rear end of the chain who is called as the follower.

e The other chainman holding the forward handle is known

as the leader.
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Unfolding the Chain

e To unfold a chain, the chainman
keeps both the handles in the
left hand and throws the rest of
the chain in forward direction
with his right hand.

e The other chainman assists in

removing the knots, if any for

making it straight.
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Tapes

Tapes are used for more accurate measurements.

They are classified according to the material of

which they are made.
Cloth tape or Linen tape.
Metallic tape.

Steel tape.

Invar tape.




R— Cloth Tape or Linen tape

Cloth tapes are made up of closely woven

linen, 12 to 15 mm wide, varnished to resist

\
)\

o:.i_-.\‘ iy
R 1 0
1 B

\\ . e j"'!jl
\ \‘ Vit o0 4

moisture. H\\u.
\
They are light and flexible, and may be used for \\\\\\
\\\ \\\\

\

measurement such as off sets.

taking comparatively rough and subsidiary e
‘\\;53;":,"' -

Cloth tapes are available in length 10, 20, 25
and 30 m (30, 50, 66, 100 ft).

The end of the tape is provided with small
brass ring whose length is also included in the

total length of the tape.
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Metallic tape

* A metallic tape is made up of
varnished strip of water proof linen
inter-woven with small brass,

copper or bronze wires and does

not stretch as easily as a cloth tape. “~ g

Due to this reason it is used for
some accuracy of work.

Metallic tapes are made in length of
2,5,10, 20, 25, 30 and 50 m.
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e Steel tapes vary in quality and accuracy
of graduation, but even a poor steel
tape is generally superior to a cloth or
metallic tape for most of the linear
measurements that are made in
surveying.

e A steel tape consists of a light strip of
width 6 to 10 mm and is more
accurately graduated. Steel tapes are
available in lengths of 1, 2, 10, 20, 30
and 50 m.
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Invar Iape e Invar tapes are used mainly for linear

measurements of a very high degree of
precision, such as measurement of base
lines.

 The invar tape is made of alloy of nickel and
steel (36% of nickel and 64% of steel), and
has very low co-efficient of thermal
expansion.
Invar tapes and bands are more expensive.
Invar tapes are normally 6 mm wide and are

available in lengths of 20, 30 and 100 m.




SEHIOIZEN  Testing and Adjustment of Chain

As the chain is a metal made, it may undergo many
changes due to temperature effect or human error
and etc.

So for all lengths of chain a tolerance is given,

5m chain =+ or - 3mm

10m chain =+ or - 3mm

20m chain =+ or - 5mm

30m chain=+or -8mm
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Errors in chain Surveying

e Personal errors
e Compensating errors, and
e Cumulating errors.

Personal Errors
e Wrong reading, wrong recording, reading from
wrong end of chain etc., are personal errors.
e Care should be taken to avoid such errors.
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Compensating Errors

* These errors may be sometimes positive and sometimes
negative.
Hence They are likely to get compensated when large number
of readings are taken.
The magnitude of such errors can be estimated by theory of
probability.
Incorrect marking of the end of a chain.
In the method of stepping while measuring sloping ground,

plumbing may be crude.




R— cumulative Errors

e The errors that occur always in the same direction are

called cumulative errors.

e In each reading the error may be small, but when large

number of measurements are made they may be

considerable, since the error is always on one side.
Examples of such errors are:
e Bad ranging
e Bad straightening

e Erroneous length of chain




Open cross staff

It is the simplest instrument used for
setting out right angle.

It consists of either a frame or box
with two pairs of vertical slits and is
mounted on a pole shod for fixing in
the ground.

The two pairs of vertical slits give two
lines of sights at right angels to each

other.

Type of cross-staff which is also used

to set out 90°.
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e The accuracy of French cross staff is less French Cross Staff

than that of an open cross staff.
e However the French cross - staff has the
advantage that the lines can also be set out
at angles of 45 degree and 135 degree.
e In that respect, a French staff is superior to 45° and 90°
an open cross staff.
e The French Cross Staff has Eight Faces on it.
Each Face is connected to the other with a

45 Degree Angle.




EIOIEEEN  optical Square

e It is more convenient and accurate than cross-

staff for setting out right angles.

Consists of two mirrors making a 45° with each

other, one mirror totally silvered another top
bottom un-silvered.

An optical square is also used for setting out
right angles.

It consist of a small circular metal box of
diameter 5 cm and depth 1.25 cm. It has a metal
cover which slides round the box to cover the

slits.




Sparks2ee Optical Square

e A horizon glass H is fixed at the bottom of the metal box. The lower half of
the glass is unsilvered and the upper half is silvered.

e A index glass | is also fixed at the bottom of the box which is completely
silvered.

e The angle between the index glass and horizon glass is maintained at 45

degree




Sparks A Prism Square

e |t works on the same principle as

—30 MM
OFFSET

that of the optical square.
e It iIs more modern and precise

instruments and has the merit

that no adjustment is required
since the angle between the

reflection surface (i.e. 45°) cannot

vary.




Sparks2ee simple Clinometer

e It is used to measure slope of the ground and

vertical angles.
Clinometers in Surveying

Clinometer




C

e The lateral measurement taken
from an object to the chain line is
known as ‘offset’.

e Offsets are taken to locate
objects with reference to the

chain line.

T Main survey Line B * They may be of two Kkinds -

i Gareden l perpendicular and oblique.




Sparks)Academy
Difset

1. Perpendicular offsets
e When the lateral measurements are taken perpendicular
to the chain line, they are known as perpendicular offsets
2. Oblique offsets
e Any offset not perpendicular to the chain line is said to be
oblique. Oblique offsets are taken when the objects are at
a long distance from the chain line or when it is not

possible to set up a right angle due to some difficulties.




SEOEEE Limiting length of offset

e The maximum length of the offset should not be more

than the length of the tape used in the survey.

e Generally, the maximum length of offset is limited to
15m.

1.The desired accuracy of the map

2.The scale of the map

3.The maximum allowable deflection of the offset from its
true direction and

4.The nature of the ground
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Limiting length of offset

CORRECTION FOR STANDARDIZATION
e it is also called as correction for absolute

length.

e If actual length of the tape/Chain is not equal
to nominal length of the tape, then correction

for standardization is required
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Correction

* We know that slope distance will always be greater than
corresponding horizontal distance, therefore correction for
slope will always be negative.

e Correction for pull is applied to the tape when pull applied
during measurement is more than the standard pull at

which the tape was standardized
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There are two methods of ranging
e Direct ranging
e Indirect ranging

Direct ranging:

e Direct ranging is done when the two ends
of the survey lines are intervisible.

e In such cases ranging can either be done
by eye or through some optical
instruments such as line ranger or a

Theodolite.
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Ranging by Eye
e let A and B are the two intervisible points at the ends of the
survey line. The surveyor stands with a ranging rod at the
point A by keeping the ranging rod at the point B. The
ranging rod is held at about half metre length.
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== Methods of Ranging

Ranging by Line Ranger

e A line ranger that has either two plane mirror

arrangement or two isosceles prisms that are
placed one over the other.

e The diagonals of the prism are arranged and
silvered such that they reflect incident rays.

looking through
Ehe it

A-'_]lzi:ll .
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== Methods of Ranging

Indirect Ranging

e Indirect ranging is employed

when the two points are not

intervisible or the two points

are at a long distance.
e This may be due to some kind of
intervention between the two

points.
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The important steps we follow while chain surveying are
Reconnaissance:
e It is the preliminary phase of each type of surveying. This step
includes inspection of the land and preparing the key plan
according to the inspection.

Station Fixing:

e The station should be fixed in a such way that, most of the points

can be surveyed and we get a maximum area accessible from the

same point. This step included fixing of ranging rods and driving

pegs.
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Dfiset

e The lateral distance measured from the chain line to the
object is called offset.
Offsetting
 The process of measuring lateral distances from the chain line
to the objects which are to be plotted is called as offsetting.
e |tis done to locate the objects with reference to the chain line.

e These are measured on either side of a chain line
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Difset

Classification of offsets
Based on length of chain line

e Short offset

e Long offset

Based on direction of chain line
e Perpendicular offset

e Oblique offset
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Dffset

e The length of offset depends upon the degree of

accuracy required, scale used, method of setting out the
perpendicular and nature of the ground.

1.Short offset - Less than 15m
2.Long offset - More than 15m

Perpendicular offset

e It is also known as rectangular offset or right offset.
e The distance measured at right angles to the chain line

from the objects is known as perpendicular offset
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Questions

1. The ruling principle of surveying is 2. Surveys which are carried out to
to provide a national grid of control for

(a) work from whole to part preparation of accurate maps of large
areas, are known

(a) Plane survey

(b) Topographical survey

(c) Geographical survey

(d) Geodetic survey

(b) work from part to whole
(c) work from line to area
(d) work from point to area

3. In order to determine the natural 9.2 SULYEY WIIGH AFe/made to fI e
property line, the calculation of village

features such as valleys, rivers, lakes land avea or the Bansfer of land

etc, the surveying preferred is property from one owner to another is
(a) city surveying known as
(b) local surveying (a) Topographical surveying
(b) Cadastral surveying
(c) City surveying
ngineering surveyin
(d) Eng = ying

(c) topographical surveying
(d) cadastral surveying
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5. The maximum tolerance in 20m
chain is

(a) +-2mm
(c) +-5mm

(b) +-3mm
(d) +-8mm

9. The Instrument which register the
number of paces of the person carrying
it

(a) Passometer

(b) Pedometer

(c) Odometer

(d) Speedometer

Questions

10. What is the length of Surveyor's
chain?

(a) 33 feet
(c) 66 feet

(b) 133 feet
(d) 100 feet

11. The total number of links ina 30 m
chain is
(a) 200
(c) 100

(b) 150
(d) 50
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Questions

14. The length of a line measured with
a 20-metre chain was found to be 250
metres. Calculate the true length of the
line if the chain was 10 cm too long

(a) 382.93 m (b) 12.42 m

(c) 251.25m (d) 98.6 m

15. The representative fraction
1/1800 means that the scale is

(a) 1cm=0.18m (b) 1cm=1.8m
(c) 1cm=18m (d) 1cm=180m

19. An example for a level surface is
(a) Surface of earth

(b) Surface of sea

(c) Surface of reservoir

(d) Surface of a lake

20. The Mean Sea Level (MSL) adopted
by line Survey of India for reference is
located at
(a) Karachi
(c) New Delhi

(b) Kolkata
(d) Mumbai




HELS T Questions

22. Any line which is equidistant from | 53 What is the lateral surface measured from chain to object?
mean sea level is called as ‘( Offset

(a) horizontal line
(b) level line (B) Long offset

(c) datum line (C) Short offset
(d) vertical line (D) Oblique offset
(E) Answer not known

23. A plumb line is a line |
(a) lying on a level surface 54. The Process of a location of intermediate points on a survey line is

(b) lying on a horizontal plane (A) Aligning

(c) perpendicular to a level surface (B) Extending

(d) that joins two points on ground 2 Ranging

(D) Offsetting

(E) Answer not known
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. _ . o 58. Calculate the true distance between two points
57. Negative cumulative errors in chaining caused due to If measured distance = 720 m

(A) Length of chain shorter than standard length Length of chain = 20 m
_ And error in chain = (+) 4 cm
Length of chain more than standard length (A) 720.44m 6 e o |
(C) Bending of links while measuring (C) 722.44m (D) 723.44 m
(D) Removal of rings during adjustments (E) Answer not known
(E) Answer not known

The distance between two points measured with a 20 m chain was 55. Clino meter is most commonly used for measuring :
recorded as 200 m. It was afterwards found that the chain was 3 cm too . _ . .
long, What was the true distance between the points? (A) Vertical distance (B) Horizontal distance

200.3 m (B) 200.03 m - :
©) 199.97m D) 197m @)’ The angles of slope (D) Horizontal angle
(E) Answer not known (E) Answer not known
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153. Length of Gunters chain is 157. Match the following.

(A) 20 feet ‘666 feet Type of Chain Length of chain
(C) 16 feet ' (D) 100 feet (a) Engineer’s chain . 80m

(E) Answer not known (b) Gunter’s chain . 100 ft

| (c) Revenue chain . 66 ft

. A long offset is to be measured more than (@) Moteicchaia 33t

(A) 5m | (B) 10 m
(f 15m (D) 20 m @ ® @© @

(E) Answer not known A 4 1 3 2

B) 3 4 2 1

. Which of the following is an obstacles to alignment? © : X ‘: :
(A) Lake (B) Pond )

(C) Ri M House (E) Answer not known
1ver

(E) Answer not known




SEak ey Questions

159. What is the limit of error for 30 m chain as per IS?
(A) +/-2mm (B) +/—4 mm
(C) +/—6 mm @7 +/— 8 mm
(E) Answer not known

160. The temperature variationis __ error in chain surveying.
(A) Personal error (B) Compensating error
iﬂ’ Cumulative error (D) Instrumental error

161. It is necessary to take into account the curvature of the earth in
(A) Chain surveying (B) Compass surveying
(C) Plane surveying \fﬂr Geodetic surveying
(E) Answer not known

162.

o4.

of the following survey is used to define the property line.
(A) Topographical survey (B) City survey

(C) Land survey Cadastral survey

(E) Answer not known

In chain survey leader work 1is
(A) Following the survey work
(B) Observing the ranger

To drag the chain forward
(D) To pick up the arrows
(E) Answer not known




S Questions

1 1 ' ? 59. The operation of measuring a distance between two points with the help
57. How is metric chain composed’ g e

(A) Brass wire of 4 mm dia (A) Off setting ﬁ)r Ranging
' ' (C) Taping aining
(B) Copper wire of 4 mm dia & Answee witknini

Mild steel wire of 4 mm dia
« . . . Identify the name of surveying in which is determined by natural and
(D) Alumlnlum wire Of 4 mm dla artificial features of the country?

(E) Answer not known (4) City surveying (B) Cadastral survey
(C) Engineering survey M Topographical survey

(E) Answer not known

61. The disturbances to chaining like bush, water pond, river, building etc
are called to chaining.

W Obstacles (B) Distractions 58 20 chain is equal to ' furlong.,

(C) Distance (D) Stoppage
(E) Answer not known ' (A) 1 m
€) 3 (D) 4

(E) Answer not known
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is used to mark the intermediate station.
W Ranging rod (B) Tripod stand
(C) Spirit level (D) Chain

The survey in which the curvature of earth is taken into account is
known as

(A) Plane surveying
(C) Aerial surveying
(E) Answer not known

ﬁrGeodetic surveying
(D) Mine surveying

153. The longest chain line in chain surveying is known as

(A) Check line

W@’ Base line

(E) Answer not known

(B) Survey line
(D) Tie line

155. How much distance the talley in the metric chain?

\iﬂﬂ, 5 m (B) 10 m
(C) 15m (D) 20 m
(E) Answer not known

feet long.

vﬂr 100

156. Engineering chain is
(A) 66
(C) 150

(E) Answer not known

159. Type of tape length is elongated when stretched and shortens by sagging
in wind weather
(A) Metric tape
Cloth tape
(E) Answer not known

(B) Metallic tape
(D) Invar tape
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160. chain are of 20 m length. They have 100 link with talleys
at every 2m. Each link is of 0.2 m.

M Metric chain

(C) Engineer chain
(E) Answer not known

(B) Surveyor's chain
(D) Gunter chain

suded 20 8 porgpn, galam 2 BLirégd LrdlyLdr
100 Qevenriiyser e darar. ga@ang diws 0.2 B ferd Asnaim_ene.
(A) Qucfs Qsuler (B) siCeuwir Qaude
(C) @egdalui Qsuier (D) senir Qsuden
(E) oler Qsflwelidvaa

161. is commonly used for measuring offset.
M Linen or cloth tape (B) Metallic tape

(C) Steel tape (D) Invar tape
(E) Answer not known

172. Optical square is used in surveying.

(A) Theodolite
(B) Compass
(C) Plane table

M Chain survey
(E) Answer not known

The mechanical instrument used to determine the area of irregular shaped polygons
is called as

(A) Odometer
Inclinometer

V Planimeter

(D)  There is no such instrument only graphical method is possible to find the area
of irregular polygon

(E)  Answer not known
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The simple device to be attached mth bicycle for determining the distances 3 Surveyor’s chain is also known as
approximately is

(A) Speedometer
( Odometer _ (B) Engineer’s chain

A) Metric chain

(C) Perambulatol' ( C)
(D) Passometer |
(E) Answer not known

Revenue chain
(D).I Gunter’s chain

(E) Answer not known

58.  Chain surveying is adopted for preparing plans of . L
170. The obstacle which obstructs chaining but not vision 1s
(AL/Small areas

(A)JRIVEI‘

(B) Large areas
(B) Hill

C
(C)  Bushy areas (C) Raising ground
(D) Areas with ups and downs (D) Thick forest

(E)  Answer not known (E) Answer not known




Questions

1. The surveys are to fix the boundaries of municipalities are
«( Cadastral surveys (B) City surveying

(C)  Engineering surveys (D) Military surveys 151. In chain, Handles are connected to the link by
(A)  Flexible joint (B) Rigid joint

113, The survey used for determining points of strategic importance 18 & Swive ot K2 - Pall and sackst;pous
(A)  Archaeological survey (B) Topographical survey

(C)  Engineering survey M Military survey:




Obstacles in chain surveying
Type of obstacles
e Obstacles to ranging
e Obstacles to chaining

e Obstacles to both chaining & Ranging



Obstacles to ranging:

Case (i) Both ends of the

line may be visible from

intermediate points on the

chain line.

g



Correction for Slope:

Horizontal distances can also be determined by applying
negative corrections to the distance measured along the
slope.

Correction for slope if the vertical distance between first

and the last points is known

T
Slope correction = 5



Error due to
Standardization
Temperature
Pull

Slope

Sagging

Wrong alignment

Error

Positive or negative
Positive or negative
Positive or negative
Always positive
Always positive

Always positive

Correction

Positive or negative respectively
Positive or negative respectively
Positive or negative respectively
Always negative

Always negative

Always negative



SHISEEEN  compass surveying

e |Is a type of surveying in
which the directions of
surveying lines are

determined with a magnetic

compass, and the length of

the surveying lines are
measured with a tape or

chain or laser range finder.




— Traversing

e Traversing is that type of survey
in which a number of connected
survey lines form the frame work
and the directions and lengths of
the survey line are measured

CLOSED TRAVERSE

with the help of an angle

measuring instrument and a tape . ~

respectively. A =
When the lines form a circuit W

which ends at the starting point 3 D
is called closed traverse. \_ OPEN TRAVERSE
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Close Traverse

e It is a traverse which starts from a
point of known location and closes
at either at the same point (or)
another point of known location

Open Traverse

e It is a traverse which starts from a

point of known location and closed \
N 2 w ol

at another point of unknown - 4

location. OPEN TRAVERSE
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Compass

e A compass is a small instrument
which consists essentially of a
magnetic needle, a graduated
circle and a line of sight.

e When the line of sight is directed
towards a line, the magnetic
needle points towards magnetic
meridian and the angle which the
line makes with the magnetic
meridian is read at the graduated
circle.

10. LIFTING LEVER
02. NEEDLE 11. BRAKE PIN
03. GRADUATED RING 12. SPRING BRAKE
04. OBJECT VANE 13. MIRROR
05. EYE VANE 14. PIVOT
06. PRISM 15. AGATE CAP
07. PRISM CAP 16. FOCUSING STUD
08. GLASS COVER 17. SUN GLASS
09. LIFTING PIN

THE PRISMATIC COMPASS
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Compass

e Types of compass: The two forms of the compass
commonly used are.
1. The prismatic compass
2. The surveyors compass
3. Trough compass

4. Compass and level




HOIOZEEN  prismatic compass

et is the most
convenient portable
magnetic compass,

which can either be

used as a hand
instrument or can be

fitted on a tripod.
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10. LIFTING LEVER
02. NEEDLE 11. BRAKE PIN
03. GRADUATED RING 12. SPRING BRAKE
04. OBJECT VANE 13. MIRROR
05. EYE VANE 14. PIVOT
06. PRISM 16. AGATE CAP
07. PRISM CAP 16. FOCUSING STUD
08. GLASS COVER 17. SUN GLASS
09. LIFTING PIN

THE PRISMATIC COMPASS

Prismatic compass

Graduations are marked on the ring
in a clockwise direction with 0 or
360 at south end of the needle.

The prismatic compass measures
the bearings of lines in the whole
circle system.

cylindrical metal box - 8 cm to 12
cm diameter

The ring is graduated to half a
degree and is read by a reflecting

prism




HOIOZEEN  prismatic compass

Temporary Adjustments Of A Prismatic
Compass

1. Centering

2. Levelling

3. Focussing

Permanent Adjustment Of Prismatic

Compass

1.Adjustments of levels

2.Adjustments for sight vanes

3.Adjustments of the needle and pivot

SYSTEM OF GRADUATION IN PRISMATIC COMPASS




HOIOZZEN  prismatic compass

e In the prismatic compass
graduations are marked on the ring

in a clockwise direction with 0 or 360

~— ANGLE

at south end of the needle. W 1~/ 'reco.

/ N (3307)

So that 90 is marked at the west 180

at the north and 270 at the east.

\

The greatest advantages of prismatic

compass is that both sighting the

OBSERVATION AND READING IN PRISMATIC COMPASS
object as well as reading circle can be

done simultaneously without

changing the position of the eye.



HOIOZEEN  Surveyors compass

e It is similar to prismatic compass
except with a following few

modification.

Eye Vane

e The graduated ring is directly

Bubble Tube Guide Vane

: —>
attached to the circular box and Magnetic Necdlie

Fixed
not with the magnetic needle. o Graduated

Plane

The magnetic needle floats freely

Circular

. Metal B
over the pivot. Dia-8to

10cm
No prism is attached to the eye
vane and it is having a narrow

vertical slit.




HOIOZEEN  Surveyors compass

| LINE OF e Readings are taken directly
with naked eye against the
north end of the needle.

e The ring is graduated in

quadrated system of having

0 degree at north and south

LINE OF SIGHTIN LINE OF SIGHT TOWARDS

ISR GO B DA e ends, 90 degree at East and

SYSTEM OF GRADUATION IN SURVEYOR'S COMPASS

west ends.




HOIOZEEN  Surveyors compass

The graduated ring is directly

attached to the circular box and not \ _OBJECTIVE VANE
HORSE HAIR
with the magnetic needle 2~ _SLIDING ARRANGEMENT FOR
= : MIRROR
The magnetic needle floats freely M| GRADUATRD RING
the pivor e [ | GLASs COveR
over the pivot. |

SUN GLASSES

No prism is attached to the eye vane

and it is having a narrow vertical > 5o ’ EYE HOLE

li 2z & 3 g HINGE
slit. LFTING PN Y ‘ l [ o [———

Reduced bearings are observed by el || 7~ FocussING
STUD

surveyors compass.

The least count of a surveyors

Compass is 15 minutes (15').




HOIOZEEN  Surveyors compass

Temporary Adjustments Of A Surveyor’'s Compass
e 1. Centering
e 2. Levelling

Permanent Adjustment Of Surveyor’'s Compass

e 1. Adjustment of levels

2. Adjustment of sight vanes
3. Adjustment for sensitivity of the needle
4. Adjustment for straightness of the needle.

5. Adjustment of pivot.
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P

No.

Item

Prismatic compass

Comparison hetween prismatic compass and surveyors compass

‘

Surveyor'’s compass

]

Magnetic needle

The needle is broad type and needle
does not act as index.

The needle is of edge bar type of needle
and acts as the index also.

Graduated ring

The graduated ring is attached with
the needle. The ring does not rotate along
with the line of sight.

The graduations are in Whole circle
bearing system, having 0° at south end 90°
at west, 180° at North and 270° at East.

The graduated ring is attached to the
box and not to the needle. The ring
rotates along with the line of sight.

The graduations are in Quadrantal bearing
system having 0° at North and South,

90° at East and West. East and west are
interchanged

Sighting vane

The graduations engraved are inverted
The object vane consists of metal vane
with a vertical hair

The eye vane consists of a small metal
vane with a slit

The graduations engraved are erect.
The object vane consists of a metal vane
with a vertical hair.

The eye vane consists of a metal vane
with a fine slit.

Reading

The reading is taken with the help of a
prism provided with the eye vane.

Sighting and reading can be done
simultaneously from one position of the
observer.

The reading is taken by directly seeing
through the top of the glass.

Sighting and reading cannot be done
simultaneously from one position of the
observer.

It is used with or without Tripod

It cannot be used without a Tripod.
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Bearing of a line

e It is the horizontal angle
which a line make with some
reference direction also
known as meridian.

e True meridian.

e Magnetic meridian.

o N & S - MERIDIAN
e An assumed meridian. 0 - BEARING

BEARING OF A LINE
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True Meridian True hearing

e True meridian of a place e The horizontal angle
is a direction indicated by between a line and the
an  imaginary circle true meridian is called
true bearings of the line.

eIt is also called as
azimuth.

passing round the earth
through that place and
the two north and south
poles.
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Magnetic meridian

e The direction indicated

by a freely suspended
and properly balanced
magnetic needle
unaffected by local
attractive forces is called
the magnetic meridian.

Compass surveying

Magnetic bearings

e The horizontal angle

which a line makes with
this meridian is called
magnetic bearings or
simply bearings of the
line.
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An assumed or
Arbitrary meridian

e Arbitrary meridian is any e Arbitrary bearings of a line is

convenient direction towards a the horizontal angle which it
makes with any arbitrary
meridian passing through the
one of the extremities or the

or top of a chimney. horizontal angle between a
e Such meridians are used to line and this arbitrary

determine the relative positions meridian is called arbitrary
of lines in a small area. bearing of the line.

Arbitrary Bearings

permanent and prominent mark
or signal such as a church spire
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Designation of Bearings

e The bearings are expressed the following two
ways:

1.Whole circle bearings

2.Quadrantal bearings.
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Whole circle bearing (W.C.B)

e In this system, the bearings of
a line, is measured from the
magnetic north in clockwise
direction.

The value of the bearing thus

varies from 0 degree to 360
degree.

The prismatic compass
measures the bearings of lines

in the whole circle system. 2

W.C.B. SYSTEM
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Quadrantal bearings

e In this system, the bearings of a line
is measured east ward or westward
from north or south which ever is
nearer.

Thus both North and South are used
as reference meridians and the

directions can be either clockwise or
anticlockwise depending upon the

position of the line.
These bearings are observed by
surveyors compass.
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The conversion of W.C.B into R.B

Linel W.C.B between l Rule for R.B IQuadrantl

AB | 0°and 90° RB=W.CB NE
AC | 90°and 180° RB=180°-W.C.B| SE
AD | 180°and 270° |R.B=W.C.B-180°| SW
AF | 270°and 360° |RB = 360°-W.C.B NW
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The conversion of W.C.B into R.B
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The conversion of R.B into W.C.B

Rule for W.C.B W.C.B between_

NoE |[(W.CB= RB 0° and 90°
W.C.B =180°- R.B | 90° and 180°

SoW |W.C.B=180°+ R.B|180°and 270°

NOW|W.C.B=2360°-R.B |270°and 360°
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Reduced bearing

The bearing of a line taken in the progress of the survey or in
the forward direction is the fore or forward bearing (F.B) of
the line.

While its bearing taken in the reverse or opposite direction is
known as reverse or back bearing

In the whole circle system, the fore and back bearings of a
line differ exactly by 180 degree.

B.B of a line =F.B + 180 degree




Sparks)Academy

Fore Bearings and Back Bearings

 Every line has two bearings,

observed one at each end of the
line.
The bearing of a line taken in
the progress of the survey or in
the forward direction is the fore
or forward bearing (F.B) of the
line.

* While its bearing taken in the
reverse or opposite direction is
known as reverse or back
bearing (B.B).

* In the whole circle system, the
fore and back bearings of a line
differ exactly by 180 degree.

( B.B of aline =F.B + 180 degree )

/ Use plus sign if the given F.B is less than 180°
and minus sign if it exceeds 180°.
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Fore Bearings and Back Bearings

S

S BACK BEARING OF A LINE AB
FORE BEARING OF A LINE AB W.C.B. SYSTEM

W.C.B. SYSTEM ./
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Problems on conversion of bearing

e Convert the following W.C.B to quadrantal b
1) 12°30"ii) 160° 30" iii) 210° 30" iv) 285° 30’

Solution i) W.C.B=1

earings

60° 30’

The W.C.B is within 90° to 180°
) W.C.B=12°30 -. RB=180°-W.C.B

W.C.B = 12° 30" which is less than 90° = 180° - 160° 30’

.'68=N12030'E> (8190 30‘9

)

)
-/ 12°30'=RB=WCB

‘\;amw-wcs

o -

T

E

~\19°30=RB

J

S
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Problems on conversion of bearing

e Convert the following W.C.B to quadrantal bearings
1) 12°30"ii) 160° 30" iii) 210° 30" iv) 285° 30’

Solution
3. W.C.B =210° 30' 4. W.C.B = 285° 30’
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Problems on conversion of bearing

» Convert the following quadrantal bearings to whole
circle bearings.

1) N 30°30"E ii) S 70° 30" E iii) S 36° 30'W
iv) N 85°30'W

Solution N

¢
) Q.B=N30°30'E | R.BA~W.C.B. = N30°30°E

W.C.B =R.B = 30° 30
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Problems on conversion of bearing

» Convert the following quadrantal bearings to whole
circle bearings.

1) N 30°30"E ii) S 70° 30" E iii) S 36° 30'W
iv) N 85°30'W

Solution N

i) Q.B=S70°30E |
W.C.B = 180°- R.B

T WCB = 109°30'
= 180° - 70° 30' X
"t _

@90 30)

E

~*~ RB= S70°30'E

!
S
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Problems on conversion of bearing

e Convert the following quadrantal bearings to whole

circle bearings. ) N 300 30" E i) S 70° 30’ E iii) S 36° 30'W
iv) N 85°30'W

Solution
3. Q.B= S 36°30W 4. Q.B = N 85°30'W
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Problems on conversion of bearing

1 Convert the following W.C.B to R.B
a) 87°30'
b) 120° 30
c) 210°00’
d) 266° 30
e) 310° 30’
f) 359° 30’

Convert the following R.Bto W.C.B
a) N 46° 30' E

b) S20°30'E

c) S10°30"W

d) N 50° 30" W
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Example

1. Find back bearings of the following observed fore bear-
ingsoflinesAB63°30"; BC 112°30"; CD 203°30"; DE 320°

30’
B.B = F.B+180°

Using + sign when F.B is less than 180° and - sign
more than 180°

) F.Bof AB = 63° 30’ (Fig 1)

.. B.B of AB = F.B of AB + 180°
= F.B of AB + 180°

|

= 63°30' + 180
= 243° 30’
@.B of AB =243°30' )

! =

/BB OF AB

!
s
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Example

1. Find back bearings of the following observed fore bear-
ingsoflinesAB63°30"; BC 112°30"; CD 203°30"; DE 320°
30’

N

i) F.B of BC = 112° 30’ (Fig 2) |
B.B of BC = F.B of BC + 180° "'“\FBOF BC=112°30'

=112°30' + 180 - E ';'

= 2927 30 ~
W —— } -—

] /
| BB OF BC=
180°+FB OF BC
s
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Example

1. The fore bearing of the lines are as follows.
AB : N32°30'E
BC:S43°30'E
CD: S 26°30'W

DE : N 65° 35'W
Find their back bearings
Solution

) F.BofAB=N32°30'E

(BofAB S 320 30/ w)
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Example

1. The fore bearing of the lines are as follows.
AB : N32°30'E
BC:S43°30'E
CD: S 26°30'W

DE : N 65° 35'W
Find their back bearings
Solution

i) F.BofBC =S 43°30°E
@.B of BC = N 43° 30'W)
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Magnetic declination
Dip of the Magnetic Needle

 Before Magnetisation, the needle remains
in the horizontal position if it is properly
balanced, but after being magnetised, it

/— JEWEL

cannot remain in the same position due to

the magnetic influence of the earth. 7771

One end of the needle deflects downward
towards the magnetic pole. In northern PIVOT
hemisphere the north end of the needle is THE MAGNETIC NEEDLE
deflected downward, and in the southern
hemisphere the south end points
downward.
e This inclination of the needle with the
horizontal is known as the dip of the
needle




Sparke Magnetic declination

Dip of the Magnetic Needie

e The amount of the dip is not uniform, but it varies in different
parts of the earth.

* It varies from 0 degree to 90 degree (zero at equator and 90 degree
at the poles)

To keep the needle in the horizontal position, it
Is balanced by placing a brass sliding weight or

rider at a suitable point over the higher end of
the needle.
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Soarks S Magnetic declination
Dip of the Magnetic Needle

e Inclination of the needle with the horizontal
1.The amount of the dip is not uniform

2.zero at equator and 90 degree at the poles

Magnetic declination: The horizontal angle which the magnetic

meridian makes with the true meridian
1.Eastern Declination

2.Western Declination
e When the needle is deflected towards east of the true

meridian it is called east declination and vice versa
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Magnetic declination

In certain places, the magnetic
meridian at a place does not coincide
with the true meridian at that place. ; EAST DELINATION
The horizontal angle which the , WEST DECUN?AT:\.ON
magnetic meridian makes with the true
meridian is known as magnetic

declination or declination.

When the needle is deflected towards

east of the true meridian it is called
east declination and west declination
when it is deflected towards west of

the true meridian.




Sparks)Academy

Magnetic declination

e True bearing of a line = Magnetic bearing of the line * declination.
e Magnetic bearing of a line = True bearing of the line + declination
Regular variations

1.Secular variation : long period

2.Annual variation: period of one year (0 to +12 Minutes)

3.Diurnal or daily variation : Daily (1 to 12 Minutes)

4.Irregular variations :occurred by magnetic storms such as earth quakes or
volcanic eruptions and their amount may be even 1degree or degree at a time.
It may occurred at anytime. It cannot be predicted. At noon the sun is exactly

on the True meridian. (180 degree )
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Local attraction

e |s an error include a needle of magnetic compass due to presence
of local magnetic object like: current passing electric wire, steel

bridge, some other object etc

e If for any line |FB-BB] #180 then stations are affected by local

attraction.
e If for any line |FB-BB| =180 then there are two possibilities.
i. Both stations are free from local attraction.

ii. Both stations are affected by the same value of local attraction.




