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penercal Principle of Surveying :- @
The cﬂenenal priinctples of &mveﬁjn arte ﬂ'fuen belows ~

1> Jo wortk fromn the whole 1o the pard and |
'Y Jo locate a new slaffon by ailecs 1o measurtemends (lineav

ov anqulay) from fixed refertence Iva'm’w-::..

) ﬂ-cmrdinca 4o the fivel \or{'mc‘f‘:)le ,Jhe whole artea 75 12”5’]'
enclosed b\? rain . .atatfone and matn SUrVe ;‘:fi: . |
Yhe artea s hen divided into @ NO: o} Fa”k‘ b'd " i

: %
conditoned ’h‘cianﬂteg . A ﬂeaﬂltd ec[t.ulmremiﬂl hiﬂr\-alé ,[
cﬂm‘idefgg!i the best wel - conditoned Ariangle. Jhe MA N

survey lineg are Mmeasuted "'JEIT.Id accurtately wotHh a,,,:;ndmdi |
' sived - -+ B
chatin « dhen the sides of the triang les arte mea

: rreven?
— Jhe Pur[lccge @E e Frﬂtﬂgi Gfi twor tncﬂ, s 1O F’
| accurn utation tﬂ{ errov o o
— Quring -his Frmcer:{une, i there s c;ﬂ-?' ert il
men- any stde GT - higﬂcﬂla then 9F willnt eiie
wiple LDE?TK*d Jjhe erutort can alwoys be delecled and

v Tn the measuve-

C»? b‘;’ chﬂ"lﬂ o "'ﬂ_PEn

‘=lance mMmeaswite | |
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El Meihods of {Fﬂgﬁart: Mgaa_mmeniﬁﬂ—

fort
“TIhe followding mMmelhods arte ﬂenermllla, erﬂplmdﬂd
neas urcemeris § -

> By_pairting_ov_Aleppings -
Fort ”r;zu,a?, Enc:l ,-;PEEC:!H voort k ,distances arte meagureed oy

Pmﬂiﬁfg teee) loy Cﬂun%fnﬁ the o o« f LDEI]KEﬂé Afeps of @ mﬂ;::
Jhe toalkin step 80 a man 1s considered .5+ O 80 C;"‘r: S
melhod is ﬂeneralhﬂ( mplmdac? rneeomadssance dLU‘LUErEi of any
Preojects

Q>"B-Ld Pﬂ,ﬁﬁﬂ‘l"ﬂ@imf-

A small tnertument ; just 1iXe @ £1crf9u3ﬂ’r6hf
fort cmun—lfha the ﬂumbenﬁ,f sdeps IﬂuhmarHCf:lHLd

device

bulcdond -

3>@L PEL;ZZI ;HE;P totH-hH a Jorid & handle . Jhe wheel s anﬂdua%@q

jjird?si we a distane pert revolutfon « Jhete s adial wohseh
A0 o (i3

: B be
cortds Ahe Noe ﬁf revolutfon . Shus . the dislanaz can
ne
agcm«h:niﬂecf .

’ A Eedﬂmefleﬁg_# . !
-'l) EHSEC? - ﬂﬂbﬁ]ﬂbﬂﬁg '{;O"’ famrd‘n'\? C‘llﬁ’l'ﬂncaegn
Jhis 15

— Tnndse- | |
5 %}LChﬂl nfng o o] A methed of measur

lineart

+he Pmomam %5 uepc;f
de (ome  Mechania)

Lﬁﬁ";:;‘:__ s ) “ e
;gr;tﬂ@,%j%ie Loed For ranging a line a
tch

—odss such tods ie made

i e e = e ey -\'I.'. P '
I T e e T e e S T e .
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@ Jhe rtod ¥ divided Mto equal pariis 6f doem each and -the divistons'

are painted btacg and whife ov redd and whtte aHan.:[r]g[H 50 "
i the rod fe vigible frrom g Iﬂma dislance. |
0 Chafnge - n

— A chain s Prw[oqrre;p with 100 ov 150 pleces of gq\uan?ahec? mild |

steel wive of qmm diameler ~Ihe end of 4+he pieces are bent

10 form loops « |
— Talltes arce priovided at everty 0 ov @5 links fort factlity of |;

Coun Hﬂ%ﬁ |
— ®One 1ink? means -the distane between the centes 6—f e facent

middle n’i'ngs ;

|, Brass handle

Qo Collor
?)a E.SE. bﬂ”—

4o Cirrculart rﬂ'na
5 Encl TNk

Jhe fﬂllr::au:.a'iha arte the differtent fypes of chaine s -

oy Mettuc chain

oy Sleel band

C) Engt neeri's chain

d) Gunien's chain

e) Revenuve chatn

aveatilable N IEﬂa{he of a0 and

::. @1} M‘E”_}fﬂf‘;— C}_w_aing — Jhese arte

i ?,CJST; 30 m chain s divided into 100 1inKs, each of O:2Mm- Jallieg
hn .—3}‘
e Lyl Pr{}v’rdeCﬂ i EVE‘(LJ 0 ILNXs Cﬁmﬂ)-

5 9ne 30m chainie divided info 150 finks . Soreach \tnK Ts of 0.2 m,

' 9ne lallies ane provided after every 25 links (5Mmy) -
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b} Sleel Randé~ 3 consigls of a riibbon c:f ee) of 16 mm WidHh and of 49
80 ov 30 length 3t has brags hande ai each end . 3t Ts gmuﬂ*@#
" f‘ﬂE*II‘QE,CﬂE’EC[FT’IQ{F{JS rlﬁd conhimeteris on ON€ stde and had 02 m
ltnks on the othert,

&) Engineers chatn?- Ine engineen’s chain s 100§+ Ifmcd and & divida]

= 0Dp

into 100 links » S0, each link lo of 1.
Tatlteg ane Prc:ru?decg al EUErLd 0 links , the central ﬂallld be‘?nf:d round.

ady Gundens chaine - 91 ts 6644 Imna ﬂﬂcj? C[‘r;v"fc:ﬁ({? o 400 tinks « 50,

— E'r—lt'

each tnK fs of 0.664 - 3 was PFE'U'EDUSILf used dov measuﬁ‘c‘nﬁ,

- disjances Tn miles and furtlongs.
e>Revenue chain ¢- dhe revenue chatn s 334 Imﬂ

=k Fr

and divided ™o

& links.

2 Tapes s —

Jhe fr::llam?ﬁ% arce the
ay C\oth ort linen +tape

b> Metaltc 4{1#}9.

ey Sieel 4ape ard

cy Inwerrt 4ape
oy Cloth ov oLtnen jiﬂPE‘_E - Such q tape s made of dDthﬁ[ u.‘:muren ltnen
and s vannished ‘o rested maotstuve. 3t ts [5mm wide and) avadlable

0 \Eﬂ%'\hﬂ of lp@nd 15
> Medallfc tapes _ Wwhen linen {ape s veinforced wtth bragg ov aoppev

rdble 4hen $ T8 :ﬂ\leq o metalie ‘rCLPeﬂ Thoe
availabe In lé'r“rrairhs of 1520 and 30 M.,

@) Sieel tapes - Jne &leel tape te made of leel ribbon of uc)H

I to 16rom, Ihe CWWWTJ avaibbble lengthsare 10,15,

t om 6
:ﬂﬂﬂgﬂn@lg some It " oduaied ts melres, deameters and centimetre
gl

e apes- S mede & an "““'S'Ld of “leel (64%) and nicke)
- .
>€%__y) i4wml oo tfitiey] -q’eru,d lows Jhertefve, # & not atfecd

oy changz. of rlem‘:ermh_we.

differtent 4ypes of tapes -
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D dris inslrument measwre distances by c'leienm'iﬂ'fﬂa the
no. of full and partial wsavelengths retween dhe oblect and

he tnadriurnent o« Ihte reesulis in g o vy Afstanceé s

— Pmdm\ tﬂﬂ\f&iEEﬂCa-l'h ¢ detenmined by the phase
LOONE , COMPATTA] 40 the Em‘i‘ﬂ'u:-'*c? e - Sf
lhe panttal Lmuelerwa% TS

A Fﬁ{' }

of the reetuuning.
the phase chifd & |I35° Ahen -

(\’?:‘:: .}350‘)?\ -~ H.375 A
3 gf therte ane On> full wavelengths and ch}fal wavelernihs
Ihen dhe distance Ls (NtP) N/pe IPE factor (Q° ts requived

fort o\hﬁdfr\‘a +he wihole wvalue 4o aain one - tucu.d distance

Measuriement of LDislances:—
An EDM can be used ‘o Pla“'-‘-" cblects ort Pﬂfrﬂs tn 2 dimnengiona)

reledn do the unie
qhe EDM emiis A benm of infranted tigm thad cnn be mod tilotiad

at a confrolleat o€ |

9D rrng LSe ihe lrcdhib beamn Ts emitted fvorm the EP™ i
reftected off o prism ol lavget held ad a Point 4o be
maquj,c&n& pounced beoex othe TR

2 Jhe phase af -he rce-ltmnfn% beam fs shifted fvorm that
& e ermited baame

5 Ints phase Ah'vf-ﬁn? s the funtd tavel firmect the |
ltght beam e

<) Jhe Jah’l.]?-ﬁmca of Ucﬁh-f
Acavelled bna 1he 'iffdhh

S Jhe rmFan‘ism o wefurnin and emifled atgnal dives
the dislance belween Abe ¥ andg ‘farget vortN An C"?m'ﬂcf,
of mwﬂcﬂwﬁrkf Ve Tnch Tn Xy mile.

e 5 Jo deterimine 4he distanre

T ———— T —— e T T S il e e
- -
T ' Ty T e
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AL o AR A

A P B
-Sffﬂ & xuect Rgﬂgfng

— 8 &

Q> Indiy E'E_% _rq_ﬂ(am(,ag -

when Ahe eﬁcq 2edfong ane N indertvisible due o Hhere bei"nca hf:ah

grﬂ:}uﬁdi beheen 4hem snteremediaie ﬁ'ﬂﬂraTﬂCd ~oda cure fixed :m
the line In airect U.Illda Inis me—%hoc:? 3 Known as NAdtrecd fﬂﬁta nca oV

cectorocal ranging.e
4 ;E A q:il I;ﬂﬂlrte-lt_m end statons Shich arre not tintersible
e

due fo high gmuﬂc;? ca)('fgirfﬂfa between +hem « Suppose # T
o nterrmediale poinie belween A o B. Two chatn

men 40(&{1‘3 PGSH'?GI’]E at R and 8, w#h ra_ma'tncd rade fn Aheiv
handé . Jhe chattman ad Ry Atands o hig face dowavds B

o thai he can Ree dhe Vr::lﬂ:a‘iﬂg rcrde b 84 and B. Again , the
chairtman at S tlands with hie dace thuwavde A p SO dhat he can
cee he rtclﬁca?na reds ot Ry and Ao Ihen 4he chainmen proceed)
yo vange +he \n€ ‘o.g direcﬁna cach othev ﬂtienhﬂ’riuel?a”[he.
Mairman ab R, divecke #hé€ Chainmean at 5] F0 @Wme o dhe P,:,e,f-e'ffw

Gqo Sodhad Ry, 52 and B arte in asame Sthatgih line, By
n othert  altennattvely tn -his manner +h ey thnﬂe

R 5
A R, ~
N 8 7 B
| - i -
R:Zf& Sa>~ "

A
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i

- &15;-1?z-mn-1ﬂl dicl ances aire rtequed} iig) Smweﬂ“m s, TN r:hain‘ir%
}:xlc:-rca ::tc;\c::[:ﬁﬂ% grround ¢ Jhe horizorral dislances between 4o

Ciations ane Mmeasuyred ECHETUHH by ﬂppla‘iﬂ% asTnNe con~venient

methods o
- Jhe following melthods arte EmP\Dldec? :

> Direct meinod

2ty $ndirec ynethod)

A, Qined roelhods - Jnis melhod s mppﬁf?di when 1he slope of 4he %:juﬂc&?
’i{;‘w-@n A eep o 90 his metthod o 1he %\mzjﬁncd %munr:? 1< ::J‘Eu?djc!,; Q
ﬂumbe@r ol horcizondal and verttaa| strips / like Atepe Sp, 1his

mmethod % also Known as he 3’16‘F§piﬁcd meinod,

Preocodurtes - b
-5 Suppose he horizonal disiance bet? potnis Aand B 10 be measuvel

dhe lne AR 5 dirct mﬁgfd’ Pfﬂrﬂeﬂlq-jhen;—the followev bads the zero
end of 4he dape A A. Ihe leader selecie a sutidble lEnaq-h AP, &¢ that
P, fo oA chest he‘fﬂ'ﬁ} ar AP, s just hortizonial.

— he hortizomality 1 mm{ﬁ%ﬂiﬂec:? b‘d evye estimaiton, bﬂ e t- square

Ort bld wooden sel- squares
- Jhe poini Pa fs marked on the c(:]rtcaunc:i‘ by plumb-bob So thad p

2 ju-s% over Pao
— gne hortizomal length AP, 5 noted « Jhen +the {ollowev moves 4o +he

positton Py and hod s Hhe zevo end of dhe Hape at thad pot.
> Agatn 4ne leader selects o suitdble engih Pa Py, in such a way
that PaPg % homzontal and PyPis vertical . Then the hovizonia)

length Pafs, and PyPy arte meosuved,

50, e total horttzomial length AB = AP+ P + PuPs
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1o dndirect melhogs -
ohen 4he slope of the canauncﬂ surdace %s imncﬂ and 9en4tp,,,|he

HEPP‘IHCA me-\ho:ji 35 Nol suttables, 3N such a s e 9 +the horttizontal
Atsiance may be oltained bLj +he *F‘Dll{}m‘inca Protesweg? ~

lo BY memsuﬁinﬂ the slope wilh 4he clinometerts
Yo By c:tpp'umca hgpmienugmi allowan e and)
2 E% Kﬁﬂm?ﬂ%dhﬁ d+ffexence of level between Ahe pot s,

dbstacle In chaining ¢-

I | m——

A chain line may be ertupted in the %Unm'imca sttuatfons ¢ —
7 when dhaining s frtee , but vigion 1s Db&*md&c?

3> tohen chatning % obstucted, but Viston S free and

2> uwshen charom 2 and Visfon arte both obstructed

[ Cham’m:ﬂ fee Bud  Viston olbostrucdied ¢ -
such a prolslem arttsee when a nﬁEﬂ‘i‘n% gound et a Jungie area
tniertupts e chain \ines Herte . the end- Aatfons are not

inertvisible o« Oherte i be ‘wo cases.
ecase 45 - Jhe end statfong mMay be victble from sorme tniertmediate

poinie on he rising ground « 4N e Cases rrectprocal vangtng
o yecorled 10 nng the chcﬂn?ma %, done. by he ,nggl:pP‘ing T

_ghe end statfons arte ot vidble from nterimedia te Poinis
Are comes Aarogs the chatn \tne s 9n thts cvee
be Crpsg=d) Overt uf—ﬁnﬁa a rtandom lthe as

cose 105

exp\amec? below o

AR be 1he actual chain {n
ﬂi-::rzrr.up{%ﬂn by
Ra N Pcﬁim R\‘r‘s celected on 4he chatn

o wihich canrot be rmﬂed ctred)

e o jungle . Let Hhe chatn

_ Q:G\er*ded pecause 0{’-1
ine e exlended PO

tne and) a rTanrdem

e, Doncl & 0T 5516@“@:?
' PV'O'JEEtEd fon +them . Jhe 1 av

4 .

ine F'T .TJ;_-_; 4{1@;’1 'Tﬂ E}QUHﬂbIE‘ diﬁﬂﬂ Pﬂiﬂl:_f

on dhe vandom [ine R for ave
ot meels the chain line at
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<. dhe dave ad D and &, will meel the chain line a4 b, & E,,.Nm_um
ihe duwttince PC, PD, PE and CC, arne mE’ﬂSuFEC?#

LD DC

> DDy = LG, 4 DD —O®
DC
Aﬁaﬂiﬁ from AL PtE, & pPCC,
EE; = CC|
PE pPC
E) 'EEl - CC'.' '}c PE r @
PC

frcom egn O ® Q) the lenﬂ+ha DD, & E€, are calculoted . Jhese

£ o
calcatated dislance arte measured along-he lavsal D&

Poini D, B € ghould lie on4he chain ltne AR -

Dsanae PEl g {PE-;EEI’.}

Q) Chatning Gbg‘\ﬂudﬂ Uy VTEFEET']_'FH?@J%F.

- “ cter0se +he chai
Such a Prfii:]‘blem artses when a poﬂd or A TWErt domes N

lEnes.
ease - T2 - tohen a pond inderupts {he ehain line, W 1s Pmss’ib‘ne 1o 90

hammc:? the Obetmuction .

E F

A C D B pn ¢ \\_// b 8
SUH)OSE AR Ts dhe chain line o Two ch?nrtg CRD are AE‘EC{EC? on T

on oppostie banks of 4he pond. €qual perpendicuiarc (€ and DF afne
getected at C €D.
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Jhe dislance EF s measuyed

'5
. ﬁﬂ?ﬂnca\e ag shown n thetd

1orrming a
gt g henadin crossed by fortmng ts set oud
Jne PEﬂpEﬁd‘icutﬂv CE 15

fguree. o T,
gelecled) on Ahe chain o i

A potnd C 15
ﬂiP:’ and a \ine ED 15 Q.Llﬂﬂ'bhﬂ taxen e

measured €D = e - (€2
case T g- Somettmes #

not possible o go around he obshucton, )
he chain lines-5uppose AB
Q) E}maca?ne a amall ey comes acrioss e up

& “hf
22 Ahe chain lne » Two poinis € 8 are selectad on +hts lin eon OppPL
banks of 4he rivers At Co O lay Ct fs ertecied and bisected at F:j
A lan %6 <ol out @t € and o poin 6 & 60 selected on W that s |

F g G arne In the same Sle IN€a
frron As OCE g Qe

GE = CD |
G 7S O
Jhis disiance GE s measured and thug the dfsiante GO TS blaney

indirtectiye —
by C'Gﬂffideé 1he anse when a lﬂhae river N4 enmuplg the chain | ;ﬁ. o

e} Ap be-ne chain lineo Poinic ¢,DLEarne éeiedec‘f {:Jﬂ*H;‘:‘r;S j‘: o
such thar 2 & & ane on oppostte banxa of the rwvers Jne S

atn the 1IN such oo oA +haot +
oF 2 C6 arte ercected on +he ch Y

¢, 6 ane 0N the same fﬂrzmﬁm line . Jhe line FH 1€ daken
S
pastallél 1o

CD e |
ANow from Jrﬂiﬂr)aleg DEF 2 HEG ]
€0 . FH  where FH=CD

OF © RO
kD= _EE’ X D¥ €H-= DF
i ba: (a-CY
(& —DE
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dhe Aislances CD, DF and (6 are meﬂﬂuv@c?, Jhus, -lhe nequﬁec? L=
Atsiance ED can be calculated.

Gy

3y Chaining and viston both c:be,’rmdecf__
such a Prr;blem artfseg tohen a buﬂd?m} comea across +he chay)
1tnes . 94 15 solved in the Aﬁ::'rilﬂuﬁncﬂ MANN eIt »

H G

6uPP¢,ggcg AR 5 the chal line . Two pPoinig cand D arne cetected on 1} atone
aside of the bu‘ﬂdinca, Equal percpendteylar @c, and DD, arte evected,
Jhe line C,D, ts extended unitl the bu‘ildmﬂ Ts crosced) o ON +he extendead
\tne ,two Poink B, & F are solected , Jhen Jav & GE and A fF are Sp
erected thad e
€€ RF = O;he&GC

Jhus, 4he Ppownis ¢, D,e and F wl) i€ on dhe same 541‘!'14837% lire AR,

Hene DE = DE,
TJhe diciance D€, % Mmeasured and 15 equal to the mgﬁmfed distang
DE .,
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Errores_ and) mislaxes 90 chatning ;-
Ertrrone $n r:harr:f‘nﬂ may be cctused due to vaniaton in Jemperatuve and
pull defect tn ingtuments ele.

Ciheg may be etthert

ls Cmmi)enscﬁfnca OV
Qo Clumulaffve
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propertional 4o V Lg wherte LEs the length of jhe line . Such errovs
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5 ¢rarcorts whtch may occurt in +the same dirt”and whech finally
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= TheLd QEH?GUSM affect dne ﬂCCLLrLﬂCL& of the wonK ano| ave Pmrﬁw}fﬂml
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wheite  Cp - Pall coveeifon ()
P = Pul) applied (f'.!l'llﬂg wecercement i ':’35
s Pult al which Jhe tape was “landard ised) n ¥qs
L3 lﬂﬁr]\h of 'ﬂ[u"; n melve
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57 ._i‘_\_lmtma\_?_'[eﬂsbﬂ (Pn)s - dE ,,;-l
Tne ‘enson al which 4he etfed of pull s neutvaltsed bjj effect 'ﬁfl |

g 15 Xnown as noymal enson.,
(PreR)1 - _L(E\}L')z‘ (consideying n - i) -.
At AU P2 ’
uherte Pn = Novmal pull of Jension | |
Hette ; dhe value o Pn may \ne deterrmined by treiad

(Pn-Po)L = LIOI™ (congidering N=4)

At a4 Pnz i
?) @ﬁ - PE) . __—U:}i J
AE QuUPH2 |
= (P ~Po) Pn?: t:ﬁ?ﬁ\ﬁ
2 Y

E\d Aubgﬁ-iu‘rmj the values &7 Po,0,A and t an eq will ke Cﬁb’rﬁf'ihec?

oy P> 2 LPh>3C =0
B, Chaln corvectton .
17 covrectfon  Applted 10 Incovrected “Qnﬂ%j*

Trowee LencaJrh of line (TL) = £ )}c, measuyed ler\gn\h CML )
L
wherte, L. Hue lEﬂﬂJrh of \ine

L} = frue ‘L‘E’WaJrh 4 @IVOV

: L e
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L
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O - Slope o ejrcjund
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Frdnciple of chaln surnveytngs-
Jhe anc‘qole of chain surpve iﬁa J& hianqulalfon . Jhis means thal +he
artedt 40 be sunveyed §s dividedt imo nﬂug; serall ttangle W ich
showld be wel) conditfonad.

chain sunveytng i vecommended then

1y Ihe grround curtfate & move or less level.

b A Small artea s 1o be suvveyed

3% A Small- Scape map is o be lvief:mec? and

0y A forumatitan Oﬁi’ well Conditioned friangles 16 easy e

Chatn SLLT'{_U_E’ijh% 6 wnsuiiable Lohep

|y Jhe ayea is mmuﬂeca wi-th many delails
e consists of oo Many undulatthng .
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2> Jne aveot ts VEITY 9 P S
qif e domration of well condifoned Hriangjes bRCOMES Aiff
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iH a\| - conditfoned) iangles -
well - conditicned and o .
ey e well Pcand’{ﬁowecﬂ When no angle N '+ Te

A fan 1319_ ¢ 8aid to
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S50MMARY ¢ -
_ ” - ethods
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i eaT measurrenmnente Differtent Types o’f cheuns g Hepes and e
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Chaplert- Q ¢- COMPASS SURVEYING

e —
—_— —

Tntrecoduclion and puripose % - )
cm}n Swﬁwﬂiﬁé mPn bE used wohen dhe art e.i’t:i —fo‘ beeu:;iiii? 1S
divided into a no- of trtanges. This method & sutiabe 5

level gvc:uhcﬂ mummc‘d <mall cvease
5w when Ahe aitea s large, Ltnc:[ulmﬁnﬁ and €

CIE%CI‘HS"; 'tﬁ\ﬂﬁg_u'ﬂ’}fﬂﬂ 5 N \::{jg.c;ﬁblg. dn s

it C o ———

owded wib

uch area methed
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of Hownversing (S ﬂdmﬁecﬂ. |

'; "\T;\;E'ré‘?:g Ahe Fameuork consié) of (.'Dnﬁfc'{@df lines . Jhe lengths
n !

arte measuved 55 chain of lape and the d‘lﬂfdfﬂ?ﬂ fiH'EE ‘ien%ﬁe:i
bﬂ ﬂpca‘.f?_ me dsuriemen bﬁj An 1nstrtumend gg[l’ed Prtiscmattic
C::-mpcrgg“‘a %‘Eﬂﬂf_ﬂj‘—‘hf +~ta) FY{:&::ES"-; can k2 "I‘E.tTrﬂEc! oS CDTﬂPCLS ".

gurveying - |
True rﬂ@ﬂ‘fdffliﬂ —
The ling of F\ClﬁE’ %

SS‘mca +hrough he aQﬂﬂmﬂPhM\ Y Oreh 'II»‘CDIE' 0
N Pme and Clmj Pcﬁnf% on -+the auvface Oﬁ +he |

EomA hical Soud
? v Ahe CArue merddian’ oy Cjefjcafaphtczﬂ\

AR , 18 Xnown Qs ”
earting - true mertdian at a &taton 1s c_qr}s'hﬂjra

Arrue rﬂer[idiﬂﬁ Md a line s KnewnN as
4t G also Knawn as Jhg ‘azimudbd,

s el T g EE——

ermatan’ . Ih
Ine angle belh -ne
CHue bf?r:lr"i'mg‘ of +he line

Magnettc mertidian § —
;Oh;n Q magneﬁc ﬂEEdE S QL@P'EHC'E’C? ’FI'EEi? aﬂd bﬁlﬂncec?

PTEJPEFII'L:} ,unaffecled by Magneic subed ahe §1 indteades o
A . Jhis dirt™ s Known ag the ! m{lgﬂEHE m{?ﬂidfﬂﬂ"‘-

Jreangle beln dre magnetic. mertdian and a tine 1 known ag
fmaﬂne’ﬁc beartng’ oF SMplY 4he rbeﬂq;ﬂ%] i T ;

the

O e i
Magnetfc menidian
‘F mﬂgneﬁc bE'Ctanﬂ
- Trtue b?ﬂl‘n‘ng

Fig' Mertidians
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Arbideuty mertidian

Somehmes -ort the Sunuea of ¢ small arneg , convenient dind §
ascumed as a meridian RPOwn as -he Eﬂ.rtb‘rlcmlj mexrtidian’,
Jhe angle belween +he t’_lﬂb'!"ﬂﬂﬂ metdian Clhc;? aline & Know
15 -the 'ianbﬁang beart ng’ o 4he live,

Grid men‘id[i‘[r}_

sorre i mes , fort pr epaning amap, some &ale agencles asgume
Severral| lines partallel to Jhe fnue rertidian forr a pardhculav
zone. Jhece lines aute fi@ﬂmecﬂ gid lines and the centyal \ine ihe
¢ gritd mertidtan’s Ine becating 0 a line wourted the gnid mer idian
i Khowd ag 4he grid bearting of the line,
Designation of magnetfc beartin
Mmgﬂ?eﬁc bearting arte designated by two r‘:\d'S"iEmgﬂ =

oy whole clricle ‘caemihﬂ CWCRD

b> Quadnanied bearting (QB)
0y whole circle bearung (Wee)
Jhe mognetic beaﬂimﬂ of line measuried clockwise {friom-he novh
pole towards the line, & Knowwn A Hhe ¢ whole arcle bearting af

that \inee #
cuch 0 beaning ray have ang value between O € 360°

Jne WCB of a line ﬂb’iainec? by prusraifc compasg
N

WCB of AR = B,

wees of AC: 8
W, of AD- O,
WCR of At -

04
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adranial Bewting (§B) * |
Jhe magnetic };Qﬂn_mg of aline measuved clockwise ov Countey

ﬁ\f:cr\u::i"ﬂe om the noriin Pt:'lE (whichevaert is neqrnerr the line *}Oum;i?ai
the Eastov west 15 Kpown as dhe ¢ quadvantal Bearing of 4he line, |

=2 Ohis S\ﬁ&"-em Congigle crf(" () clur:\ciw:tﬁ%g NE ; g€, Sw and NW. Jhe
Value of a quadventral b&{lﬂil"\ﬂ lies bot" 0° and Q0" bui the.

duadvyani r{,hgmd\) aluoa be mEJ“erd.
= They are obtarned b\1 Surwe%m‘s O pass.
n N

e R i S

B
Bu O Quadvanial Bearting (@)
W, J/ e QR Of ABz NOE
. QP of AC= SO2E
03[0, QB of AD =563 &)
5 ¢ QR of At “NOy W
g

Reduced BECLHfﬁé (RB ) r

when 4he Weg of a line 1s converled o quadvanial bearing , ¥ fs
jestmned as 4he ed ueed bearning -

= 4} tes bet 0 and qo° ,phuy the auadrand «shoulcy be manﬁme,:y '
fort proper designaton.

WCR be@aen CﬂfrﬂpoﬂdinLRB Suedrar
B 0 and q0° RB= wcR NE -
q0° and 180° R8 = B0 — St

@0* and &30° K8 - weg -—180_‘: Sw

270° and 360° R3 = 360 - wWCB NILO

fore and Baek beartng g -

-—--'-___-_-_

pverty line hag two beardngs & - One fe Observed ﬂlﬂ‘ﬂca the progress
of the sunvey or forward A" and i alled fore loeﬂmng‘l ang
Hhe Sécmm? t Observed N the Meverse oF Opposile dinNand

catled baak, beartin 9.

= = o oo = — o e s e e — i s s TR . TR '-'—".F-I-.'I-hnu.__
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5
5 —— Boux Beanihta of AB
.-'--E 1
Al Pore
Bearrfng

Beick bemntma _ fove bearting ¥ 180°
Vse +ve Sign when fove beauring ¥ e than 180° and use —Vve stgn

when 1 1 orre than 180

NMaqgnetfc lDeclinadfon ¢ -
J T

Jhe hortizonlal angle betn dhe magnetic mertidian and Hvue meradian

& K nown o magne Ho dec lin atfon

TN MN MN
o 0| Recli natton
@EC\EHCIHDY}) Wlhst)
Eagt '

™

Tsogonfc ang Agontc lines
— £ines Pae—:gtma Ahrcnuﬁh Fczﬁh’r;

1Isugonic Ll clinaiforn ¥ caid o he
. : N of Zero ae "
S5 ne tine passing -hrrough pom
P ﬁ.ﬂ

th e fﬂa.:mic lines'e
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C | _ ’1[ 0 — | |
ot ﬁf’*tf{;ij?}wﬂmd before magﬂe—lfealrfcm; % doesnt

If a needle 5 pert ikon offan # ¥ magnefised) . Ins is due to

eroain 0 %E:?T [;fts ol?{ 1he eoarthh, dne needle s found o be inclmed
i |

Thie ndngtior of the ~eedle with 4he hortizonial is
of the maﬂan: needle”.

he mﬂgﬁe’rf‘f 9
towards the polee
kNown as the fCﬁ’lP

Local Attactfon

A maanefic needle in )
Or 1 P'li}ﬂ\@d put o +he neealle comes neart some mMag

ctoel «trtuctunes, electrtte cables comveying
deflecled from He frue din® and does

cﬂiﬂunb’m(‘j n{ luen ce c&f magﬁeﬁc

diades the nortth- dwn When ﬁieeﬁ Auglwndéol

‘c subgante,

euch Qs woN Orte v
curtent ele , T & found 1o be
nt share 4he cctual nortth . Jhis

8 q
subslance & krown as Ctlocal orthraetion' .
Principle of EDmFGSE._Su__rL\JEtd'ﬂ%
Jne Pf;ﬂﬁc'iple Of C*DMPCIS‘S EuﬂUE!diﬂﬂ s J(mﬂerginﬂ ;l,cﬁﬁf:h ‘fﬂucz-lve(_;
Q. Serttes of caﬂﬂedgcﬂ ltnes, Jhe mmjneﬁc beartngs o +the lines

arte mecsuved by prismodfc compass and| the disiances of jl;e,
ve e,
lineg ane r‘nﬁﬂgurefg‘? bY chain 8 udh sV EY doesnot veq uive

Sortmadtom th a networek of +ﬂi¢:m8|@s,
ComPass sunveying k e ccrmmended uhen
| - Maroe area to be sunveyed e wweved and

be 4
ov coosd \ine 1S40
Q- Jhe couvse og a rtivert

ton s not
3-Jhe area IS caowded) totth delcils and htahﬂulc{h

Pﬂseﬁble.
Treaversings
o urtveun
0s fﬁ;dragffaﬂ'f %1”‘31
¢ yavevsge \E%Eﬂ,
A fraverse may e

;Jﬁtch involveg a Sertes ﬁf C_ﬁﬂﬂedczq lines 1s IKNowh
» The gides of the traverse arté Known Qs

of Hwo types - closed and open.

L R = = R e
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Closed Haverse
when a serries C).r a connected lines fonms a closed cifrtcuti toe, wher
the %ﬁ‘:ighfng point coincides wtlh Hhe /54ar4fﬁ9 Poin? of; a Sunvey U

IS called a {-Clﬂﬂé*cg +averse?,

Hlerte ABCDEA nepresenis a closed traverse clogeq Hyaverseé TS Suthble
fort the survey of bﬂumﬁqmeg of PGDGES; {oreets , eslales ele.

Open rtaverse
when o sequence ol connecled lines exiends along o generzal din and
doesrd veturn o e A%anﬁiﬂg point, W is Known as ¢ open raverse’,

Eod ABCDE Ts On open haverses
- 44 5 suflable Jort the survey of rodds, rlverg, coast lineg ete,
B

S

—

Traverse
IEgs

Closed Hrowerse

CHECK ON (LOSE TRAVERSE

Lo Check, ON -Pm5ulav pneasurtenvent
e meosured iniertfov ﬂﬁglﬂg ,%lﬁmulc,? be equal 4

ve N g 4he noa r::r{ Stal es CJ',f the traverse |

ay Jhe sum c:i{
(anN-u) xo g wIne
> The sum of Hhe measuved exietiov angles should be equal t

(et Y) % a0
) The algebrdic sum Of +he de flection anales should b2 equa | k

360 °
NOTE - Rght hand deflectton T 1V€ and 1eff hand deflection s -ve.



2 Check on \theart measurtemen s—

O Jhe Winvs Lhouid be measured onte each oNn FuX R
mMeasurtements  Anould Aalkdn

57 ineare measwicements should also be "‘Cl*iﬁ’” "99 the sladia method .
dre measurtemen s by chalining and bd 1he sjodi method
Ahou g —\c:dhdﬁ

CHECK ON OPEN TRAVERSE
1o ng’fr@é cud - off tnes s —
Cut -6ff arte Yaxen between some tntertmedicd e

open yoverse . i e et A
Lels just say ABCDEF G rtepvesem's an open

DG e the cut-off \ines, Jhe lengths and magnetfe beartings of
He cut- off lines arte measuned mccuVEI‘lEdew Afterc Plﬂﬂihﬁ
The Yrraverse, Yhe distanca and beanm.ﬂs cute notes|, from the
mape Jhese distances and beﬂrﬁn:a ~hould 4&1{[% with 4he
actual records.

satons of the

¢ Cut -off Itneg
3

By 'T.E!LKE_.H%F an  od H_cxnk potnt
4ot us assume +thar ABCPEFG % an open toverse. A PEimaﬂEm
of 1t . ghe mMagnetic bearting ©f

point P 1 aeler:fe.c{ on one Alde
s Po‘fm arte taxen fiom he heverse stalton A, B, G Dete,

340 4he SLUWE’Ej % Cmmecﬂ out accmﬂf!rzhf and 30 % the

Plo Heénq _all +the measuved bearungs of ¢ WOhen ?la'Hr;c:?
shoutd meej at 1he Pﬁ?ﬂ‘\ P. Jhe pertmanent Poin P Ts KNow”)

cLs 42 Cltl?fmﬂﬂﬂ [Do‘in}*

Scanned by CamScanner



2B o A
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A e € \ 7 &
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_Txﬂ pes 0f (o M passs -

Jherte arne two %PES of compagses s —
7 Jne prigmodic compasg
> Jhe sunve%orr’e COMPpass

1> Pisamadic compaiss & —
dhe essenkal pards of prasmatic compass arte as follows s -

oy Compage Box s - The compeise box & a cineulare mefallte box
of €10 40 em cliamedert

0> Magnette Needle and Graducted Rings- Jhe. m@sgert needle
'S made of a board, magnelfc tron barty Ine bar TS pointed

at both ends, Jhe magnetic heedle 6 atfached 1o ag@dmfe:f
atuminium ring - ;

The ninca N 0s ﬁrca:[ucﬁ@d oM ¢ 40 360° clockotse, and 4he 3m.:1cﬂucm’rbn;_

begin oM gouth end of 1he ﬁeedtgu Thus, o° t¢ Martked at 4he

southe Q0" ot the west 180° a4 +he north and a3o° ot 4he east

f) Sfﬂ?’\’r vane and pritsm - Jhe Prcf‘ﬁm vane and Hhe veﬂef;{fng
prism ose fixed d‘iﬂmelﬁcallla GTDPDST']E 10 4he box,

d) Dar Gllassess - Two dartk glagees are provided with Jhe presTYy

Ine red 5IC155 'S waant fov /Fﬂ,'lﬁnaf%h"r}g luiinoua OE;L"‘@CH At ﬂP8h+
ond +he blue glass Hov redycing he. staln on +he Shserve X

eye n ‘o‘rhahl dﬂglfﬂiﬂ ,

T - o T W g g e e gy ey e e | B e O T R e e e ey S S gy e ey e I Mgl ]

h— e m—— e —— R N — —_ - - =
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o 49
S Adjusiable Mintriorrg- A mirtrort {3 Pm::rmdc:*d with dhe stght

vane. Jhe miuwnoert can be \owered orr rrct?'gec;ﬂ and can be Tnclined, |
2 Broxe Pnt- A brake in 1s Pmﬁded just ad he base of the sight
vane . 3t pressed genily,tt stops Hhe oscilledions of the ”?“ﬂﬂ

P od?ﬂ‘mcd ping- A liftng pin ts Pvmfd@d Jugt below 4he stght vane.
uhen the Qﬁah’r Vane ¢ folded, 1t presses the Hf(ﬁhg PN &

W 6)\ags covert §- A glass covert 3 Provtded on top of the box o
‘G'FC"? ect the aglumintum rﬁ'ncj ftrom d uste

—— Adjustable Mirtrov
£ Red ¢ Blue |
! [le—Obted vane ov 4ighi vane - Glass |
l — (iraduated Ri’ng II Pretsmm
Giloss Coverc |
Byeak <— Rz = ne. | |
Pin P\VOT __}/‘E teed e

% |

Tﬂwﬂﬂ% édju*s%mem- of D riismadtte COMPAsE

The -Fol\ﬂmfﬂg PTGCQdeQ. fﬁbc}u[c? bo Qd@‘gkgcq ahsle Mmeasurin 9 |
the bearting by pmtsmg—}’l’:: COMPaEs &

lo FExtng the compass with Triped Atand % -

The tripad stand f placed ot the requived Atadon with Hs
legye wel) aparde Jhen the prismatic. composs & held| by the

lef+ hond and P'lﬂ"f@q overt 4he hweaded -top Of the astand,
9o Centealng o. Nnmmallgm—kha CONPASS T '-‘-Eﬂ\‘eﬂe:ﬂ tﬂg d‘mﬁ:’?”ﬂ

O, FTEEQ Cd; Atone "FT'CJ‘I"T-? Je botrom QF e E]’.}YY[PGQ% bg?qﬁ :
Centerang may 3o be. done wvh e A4 of a plumb bob hetd |

—— " I ——
e

ce.rr'rvﬂl\% below he Compriss box.
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3> heue‘tti*maﬁ— levellinag & done witlh the h@iP of a bal and gocxel
ﬁlﬁltﬁﬁ(ﬁgmfﬁl P\'C:Uli(‘h?gj? oY 'i[}[:; ol -\he **ﬁEPGE‘! Sland,
17fx_djuﬁimerﬂ ol pritsm -
Jhe Prﬁ‘f;m s Mmovedt tp and down W the ﬁ(‘]unpg on the 3Ftﬂdua!er§
hing arte seen sharp ana clearte
5> Obgertvertion "-'-'T,E Bn?_’ﬂri'fn%, R
Miert cenlertng and leveling the compasg box over the Aqmon,
the HQﬁ(JEﬁfa rod) at the fe@\uimd AYatton JW
fs, bisected Fenfec—ibd by 8ighting ‘WWU*ah the slit of the pr&m
and horehatv ol the A&L%‘H"f VONE o
At this Jcif*ﬁe:, thé graduetled \‘{‘ff\ﬂ Moy tolate I‘LG-(?TC“Li . Jhe
brotke. pin TS presced veny faenﬂ\zr ‘o stop thig votadton,

wihen 4he ftirg comes ?if:mr;fzg-l ydhe box 95 sirtuc very lg‘*ghﬂld tO
venth‘ e Mmmﬂtﬂlﬂj of he. rtr‘:r‘ua'*cmc:l the Artichona) effect -
on dhe [)“1\15*{ Point . Jhen the rLeCld'iﬂ% © telken from the
gradualed ring through the hole W 4he preism. Jhis veading
Wil be the magnetic bem'lﬂcd af 4he tine,

Adjusiment of clostng ertrtorr s -

when a clogad traveree ts plotled , the finlshing and stovting
poimis m:ud not coinetde, Thne disiance \:g which +he Navevee

fadls 4o close s sald Yo be the closing erditov suchan ey
mg.v.‘i, occur due 1o mistakee Made the hMeasurtement of
'llgﬂcz.j'\h% arct ‘oEMEhgg al the lines, OY bar:{:{ugac:[’ cu erutoy Ty

P\ﬂ’rﬁr»g.

34 the ctna‘i‘ﬂg ertrrov exceeds a certlaln Peﬁmtﬁ«;‘ibl@ 'nt‘m‘f-l)
the {:iefq o should be rtel:remec:?ﬂ But when Yhe ertrtov g
wtthn the Pa'(f“ﬂiegtbie Wil B TS ﬂdeS'E@l graphrmn(:] Ia‘lj

Rouxdiich!s ruute s EkFlcﬂth below .
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suppose a fravevse AB, GDy €A, i P‘{thdi acmvdmcd to cmga .J=.§u1w}r:ti}:Jl.gv_(l"5

Scate  (RF = '/oo)

y 50,
e éLaowE H)

e, Hhe Clcaemc:a ertor e
To adjua'\ +his et ,
the perametcr of the
On the \irg Aisiance AR ,» BAGy

To%: |
a horicontal AA s dracon Jo vepresen |

travertse to another scale (RF = V2000 |
C!D1 ) 'D']E1 K E[ﬂ’q clrile Sef G»F-F Q{Cﬂﬂvd'i‘r}fj |

Pmﬂd!ﬂ% maosuy e lengtie 6f +he travevse legs. A
is v Qquﬂl 4 the COOUNYY &F C[ﬂﬁing 1|
Mo unt ﬁf Cf&ﬁthj Ar-s—is—draton
- N s Araw e ;
1he lines Bib, 61, &d and €e

PEJ’EFE-ﬂd"EH-'aV Ao
A T drawn equal tothe &
eruton | adtert «hich o the lin

o the P:‘.}M:K By, ¢y, Dy and € N
e
arce dawn partallel Aga A ThEX Ntercepys Tepyesent

‘ - e =2hifled,
amoun! by uthich e € Espe.ahue 2hetions ane o ed

Lines are Arawn Parﬂllet —to ine tltmsfma er oV Jrhvcjuﬂ)o

£ e cute st OH cxlanﬂ e \mrtcxﬂc-"l ine dretwn —‘ahrﬂua@\ s
\ G Ahic rnamen, the adjusted traverse

respective Areifonce.
AR CPEA TS obtained.
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Limtle of cdosing ercnorc ,
- -} F\C& O{' C[GE.LU'H? Ahﬂuld ﬂ{ﬂ E{;{CEFCR 16 ﬁ! mTﬂ’

asides of -the travevse ,

[ oV
armoun’ & C‘Eﬂﬁlﬂj_Eﬂr

Pertimeder cq‘f taverse

Jhe value A\nouicﬁ not exceed YVeoo.

AU (CES of ertreort D Q4 CoNPAase )

Ej—hi—? fﬂ“OLﬂTrﬂ e the kﬁﬂdg @:f erucort Llj?‘llc

%cmjnﬂ neadirxca eoidh o
1) dnsirrument ertrcort

ay Personal &rtrtort
3) Olhert Soustces Crﬁ’ erttor .

TJhe ﬂﬁﬂulﬂﬁ oot
tSherce N ic the NO cn?

Relaltve c‘ic:f;‘mrﬂ eHTTIOV =

m:d O CCLLT while

QUMMF\R\[&;-
dn +hits chaPIEII te

dfscugeecﬁ abowt the measurte dhe angle ::rf

any line coh e help ok OMPASS - WLiscusser cﬁbﬂuf the bearing

6! line and oeal atvactfons And also ﬂhﬁu;@ %Efwtgr:j—ﬁf;

vhich 15 been uged fort %hding ottt e - agng a

varnous partts el asq il derperTY < justm ent @g‘ land ,
on of bearing.

Loatlu meptioned abouwy vatrtous covvers

J
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Ciﬁlﬂ er - 3i- LEVCLLING l
Objeclive and use of '.ff’uf’li_rj_(d";~ |
Tk o bl ce o detertmine the relkdhve hft‘ﬂ%g of

| in aim of levellin
el e (afimm the surtface of the eardh and| 1o
SUﬁ{f{cQﬁ

differcent Objects on ofc
Aetcramine dhe undulator @f the grmunj

Vse df leveling g~
OCEUE’HE‘I"T% 1= dﬂﬂlﬁ &W 'FOHI:T}LIJEﬂa PUHPE}E—;E%_

4 \> To preepare a contourt Map fort fixing
dﬂmgfbt;rzrzacaefé ete and to fix the at?cdnméﬂ-}g A reads

nmlwardg , '%r[rri'}agnlfﬂn canals ,ele
95 To clelertmine the alttiudes of differcent imFm'}eml points o

a il orr 70 k6w the Ris differten)  pPoink.
DJf evoss ~SecitoNs 0}?

dﬁ{ ea rFD'u WE?EITU@FT‘; 3

3> To [TTEPCWE t h‘::-f"‘.rai"rl,lcl?iﬂﬂ[ sectton c:UﬂC?

a r)n-:rjec-lu
a5 To PrLePchIE e lﬂ'dﬂurl e

oY drfgtﬁﬂa‘ae ~Achemes .

o Lore waote fgulopll_a , saniia Y

Definteons 1o be remembe ed

_ e cud of de"rﬂrcm'i‘ﬁ“iﬂc&. the relattve PEE%HQ of
wviface of the eartdn s
with e ymeasurteimenis

17 &Evell_f_ﬁqf

differcen! Points on OVt below the »
.ThU.S, ﬂH C:{Eﬂli

Known as chueﬂmc();
4 verthical P‘ﬂﬁ&

& Level surriates -
gmd-- suface Pmallel ‘G0 1the. Mmean Athg*‘rdqt ,-';urtfc:ce ar 1he

~ritth 15 sald o be A leve| Sweface » Such o surtlecce €5 call
e
o C_u,rwé’cg cnd the weatter sureface @f a AH ke s

Cﬂhgfﬂkéua:? Q level GUV{QCQ.

also

3y Level line g — ,
Any. line demﬂ onHhe level surt| ace 15 ﬂ:!HE’C? a level lne,

Inie 16 roromal 4o the Pluv‘ﬂ‘ﬂ ine at all pons.
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\L" - I—(Dnizﬂn’ra'( \tne

—

(— Level line

4y Yorizontal planes - o )
ﬂm. lane -lﬂﬂc‘;en-%%ﬂl 4o level ourttace af :::mla p:nrﬁ < kq*vc;u:?'
lﬂ P 9t 1< PeﬂPEﬂdicul.:w 4o t+he pl;.trﬂb e

as the hﬂﬂ'llﬂm-!ﬂl F:'I-ﬂnf?u
Ohich 1ndicates ihe dircecttor of r:jrcamhab

5}_"!'1@!‘{‘1?&:’#-1::?-}_ line 6- |
o the horzontal plane fe acaicl Yo
line «-l-c:lﬁﬂen-'t?ql 1 4he leve] lineo.

e VYovizonital

Aﬂtd line lHiha
linee ¢ = f*)’h'-:"_':licah‘}
6> Varthical plane ¢ -

fﬂ'\ﬂ Flﬁme IPHGQTna 4hr'coucah the vertitcal tin

e U5 Knoun s the

verttical \d ONe o

35 Vertical iné & -
Ihe dirr® Nndicales by & plumnb ne & Knownas ‘he verrtical

line » The \ine 1o Llar o dhe hotizonial line.

&> Dapam surface o lines -

Jhts 15 {’.'IT:I *i-mai;}ﬂrt% level surtface or level tine from wWhtch
the vertaal olistances of diffs pPoind are maasuved. I drdm,
the ety adopted Aort the griead Arigenometvtcal Suwey (618
e dhe mean sea level (MsL) at Karachs,

ay Reduced level (RL)s-
Jne verrtaa] diglance G.F O Pmm% above ov below +he CQ{J-}tnm e 1s

Knewn 09 the vtedueed) tevel (RL) of that poind » Jhe RL of q pornd
mcta be ve ov -Veq mccmrdma_ 0s the poing T ctloove ov below

the clal um.,
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WY Axts of dhe telescopes — dhis oxfs 1s an Tmaﬂfﬁan% line paaamj
lhﬁautak, the opttcal cerdve of Ahe olject glass arg Hhe ophcal
Centrie of dbe e-ﬂe‘oﬁ‘rem,

longitudinal carve of the bubble Jube of te middle poind .

13> Rench - Martks (BM ) - x
t];wesé* -::mé. fixved poOtNts OC rnardks of Known RL deimmmed’ wth
ref eence 4o the Aatum lines Jhese arte ve irmpoviant marks.
j.h{“a erve ag nefatence ch{;; %HI’P’Y\C“‘F'\% the .RL of. new
pomtc or fort conduichrg levelling operations 0 profecte

'Q> Axis of Bubble fube¢- St ts an Wﬂmﬂ‘mana ine tangential 1o the

iﬂ'b‘_‘ﬂﬂrcb coads rr::ﬂl:,uardg ele. ’

Bench- martks arre classified nto fourt ‘lﬂpeg% —
0y &S
b> pertmanent

c> TE'mPﬂrclﬂlé
a) ﬂn’bi—tﬂn%

<‘3‘> G152 - These bench -marnks oute esia bﬂighed] blj the Suwu.?;t
of India o@}epﬁrﬂm@m‘ o lﬂrge tricvals all over the
cﬁﬂuﬂﬁﬂ.

——— — T e —

&y Parmanent Bench - martkss, -

Jhese ane the:? PoINts ar weutks establtshed) 1> diffeven y
ﬁcm%a dfpcmﬁﬂehh ixe pw P, rmHMJd;,, innfﬂqﬁgr,%ef-cﬁ

Jhe R1C o Hheg= poinls ave dE"cC:tm‘m&? with reference 4o 4in !
G178 'DEhEhrWrtK arce tiepi’ on Penrmheﬂ'l Pﬂlﬂ’rs like the g
flinth of a kullding / parapet o oridge ov culvent efa,

&> ﬁrﬂ.bﬁar{% Bench -~ ymartka s -

when the Ris of some fixed poinks are ascumed, they are
\erned artbidarty bench - Marks . These are adopled 0 syl

survey opertations ushen ony the und UlaHon of the greund
Swtlace ' requived 4o ke delertming,

=T -

o

.:l I{_E‘lhl‘.--ﬁ- '-' _‘l"_-l.l .-E"-" 2B = ! ¥ i
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d) '_ﬁz'mi:x:::lrmmj Bench - martks ¢ - |
when Jhe bench- manks are eslabilished ’&equonamfﬁ af
enc| of Cﬂdﬂlﬂ“% umﬂ’ﬁ;-mlfré arte sard {o be 'IEFﬂFjTTﬂﬂLd o™

the

14y Bﬂc@%h\ _Rﬁﬂ_ﬂiﬁia (BS)
Thig 1o dhe firted staff rreading {acen in any 4ef-up of the
Inahrument afdern ihe \E\Jel‘tmcd has been pen{@{;ﬂuh clone.

Change poing

15 Yortestght Reading (rs)

gt s 4he los! siafy rtmdmc& in mmﬂ sel -up of the Instriument

948 s the TnJmmecﬁfm%e reacin

11y Change poiny CCp) —
Jhts pomnt incicates the #n{ting of the tnstrrunnen . At thi
point an Fs s axen frzorn one Seirﬁﬂca and| A Bs frorn the Next

55%\'%«3;

&> Hetamt of Instrtumend (HTD
fetght o

when the levelling instrrumen s priopentiy levelled , the RL & 4he

ltne of collinnation i kNown as the heiahk of he nStrumend.

\9qy Panallay ¢-

The cappartend Movement of the 1MAage
haiqe 6 Known o8 parcalpx, Jhis occurt due 4o wnprefect-

focussing uhen he image doesnol fall '™ the plane of Jhe
diaghrragme

reelafive o the artosg
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oOIFFERENT TYPES OF LEVCIS

Ire following are -the Ai(ler e types of levels e
1y Dumpty eve)
2y Wye level CY -level)

3> Cooke's Rev ertatbe level
U CLLghthcjlg level

5> NModerin TeHing \evel
&) Automalic level.

Ao Descripiion of Qumpt evel

ongitudinal BUBBE L pte

-Ewhff_‘)“" ok

1| ot o

N G | Jl 2

s S Cirtculart coMpass
I : -ﬂ-—l—-"'_"

E’BE “PLE':E —_’—

. S S Treortanc?
IFOCUEE’MG ﬁ{_ - e -{vc:u.“_'}]l, Screeuo
ew
5L ]‘am o LEVElLfﬂﬁ rLEﬂCq (:TTTL‘VE‘:[')

= _Trifpod 6tand

DLUMPY LEVEL

|> Tref .:jd' GICZ’LT"I 9 —
éf_'r I;Dﬂf'fﬂf'rlﬁ o?-’rhrcee 1Eca5 which mm& be Sr:}lfc!{':?rf ﬁmﬂeqn Jhe '.555

arte made of light and  hard wood)
Qy develling Head ¢-
i CEHS;J-'S%E of Ao Farrcﬂle'. —H‘i:‘f:lnﬂuicm Plcﬁes hﬂuiﬂj hreg
grrooves 40 Suppord e fool screws .

2 foot gerteus §—
Jhrtee foot scriews ane Ffﬂurde:? petween, the AArnevel and Hribvancy, .

By turtning e foot scrtews [, dhe Wibtanch €ar be vatSed ov
lowered ‘o bring the bubble fo the centve of #s reun ,
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47 '_TELE SOPEo -
4) constsis of to ME

also consicle of an obyec
A diaphragm fs Yexed votin b
Ptece » The dT{lP"I‘ﬁ'ﬂgﬁ“‘- carunes Cioss - havs o

The delescope 1< focussed by means of- the {-o.f:uSg,T_ﬂﬂ 2CveLD

and may hove eithert exiercnal focusssng oV Inlercnall

tal fubes , one moving WHhin the other . It
g\ass cmc:\ an eye -plece on oppostie ends.
e ‘lelescope fuat Gonm of e eye-

'EDCLIESIHS o

5> Bubble Tubes 2.
Two bubble tubes , one galled the longttudihal bubble fube
and +he other +he cross- bubble fube are placéd crd vight
angles fo each otherte. Jnese JMTEE?’ _pgm?m APt bubble . '
The bubble is brrc::ugw 1o 1the centrte with 4he hE‘lp o+ foor
gcrtewse . Jhe bubble tubes ane ﬁxecﬂ oN Hop of Jhe delezaspe.

6y Compass § - -
A Cca:mpagg is Frmu?ciec? juat below -he telescope fov Aaktng
the magneit ¢ bearting of a line when nequived.
Ihe compass 5 c_:jrr;c&cﬂuc:t*a:? W such ot mﬂ% that a “pointen,
which & fxed 1o the body of +he corm poss indfcade<c o
reading of 0° Loty en the delescope 15 divecte} along he

nortth  1tnes

Bo Aeienmca Astaf{ ¢ -
Ihe \E’UEHEH:::} Meff 15 a 3,—£QC{LLQ4@CQ wooden rod used o
measurting the Vverdttal distance between +the points On e
gtound and the line of colimaifons
o{ew.:eliir\ca daves are cassdted intd fwo groups g -

_{I S the }G’LT@Q'\' A'}ﬂ{{l
S the seld *rtecf—ldlrtl 2t aff,
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> Target _staff ¢ -
Ihe dargel sledf constsie of c movable -artgel. Jhe larcged s

priovicled woih o vertntert which fs adjusied by the Stedfimans
CHC(‘c}rr:Hi’g fo dirtoctars fom Hhe levelmen., o 4 4he Jarget
cotnces with the collimadton atrc. Aflec this 4he meﬂdrng
5 taxen bﬂ eithert the 2adlhvrin ot 4he levelmon . Jhis siedl s
used fort. long —%?C(]%Jriﬂgg

Q Self -reading gloff s -

Jhe HJollowing are dtffs types “of sel{‘—rceadi‘nﬂ saffog- '
ﬂ) SOP wHh r%elescap‘h: 21aff |

o> folding Metnfc Slaff g~ Ibis slaff & made of well- seasoned

=1

Himben, and s of I5mm wichh , 1§ mm thicknese and ¢ |
leng-th « G s clividled Into fwo pamlé of am length howing
a locking artrzangements, 9 can be folded or delached

whepr nequved » 9 & griaduaied like 1he lelescopte 2iafp,

) - N ? — L ! "
e ne_ l_i;gﬁ ra{f Tne one Ier-rca%h e fa s0lid  and Wit

of seasoned 4imbert. H & 3w bro ard graducded n Yhe aam e |
oy s the 4E|e=;c:::‘aic. sdedy.

aly drvare Atedfo- G €s also 3 \ﬂh%., AP vare band §e
HHECF ",ID Cl LﬂGOdE” ,«ﬂi}ffﬂ Ihe Eﬂhd s QF[CI{:QLJCI'!E'C? AN YNrn 4 94
fs used Aot prectse 'fjuefllhg WK o
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C. Diaphrtagmt- Ine diaphriagm s a brass ring ftited Tnside
e {elescope s Juat Infiont of the EadE*PfEce » H can be adjusted by
fourt scrrews. Ihe rting) carcites the cross -lairs , Which get
mergnifedd when viewed '!htTGLLcﬂ—F—) the eye- ptece .

Tgmpmrn;;m.td Adjustiment of level -
Jhe adjustmenis made o euertl Ael-up of the level beforethe

S erfd ﬂeudinraﬂ ane Hagen arte Known as -'Iempc:&r‘(ﬂmd adjustmenis.. |

dhe hﬂmmmg ane. e A, fajpe.Pg Yo be followed 1n temporrarny
ad justment §- |

7 gelecton of suitabe P_{jgij[%)ﬂ%# | =
A 2uidable Pastﬁaﬂ s celected fov setting e levels Aom Hais
Positton , ¢ Ahould ke posgble 4o taxe 4he greeatest number of i
abcervatfons wovthout any Adifffculty e grtouncl thould be |
level @ firomn |
9> Fixtng level wih Amiped) stand

The mipacﬂ stend) s Placgcﬂ Al dhe tTQC:[LLWE-:q Pcag‘r}{:gn wdlh tle
\é’cag wekre a_raam o) Pveggec? 'Y'Hm\g ‘o the gﬂ’mﬂcﬂu

The level s fixed on +the top of the “rripod) stand according 1
the fixtng artrtangement provided fore thett partiiculare levet,
g should be tememberad Fhad the level ts Mot 4o be ced ap at
am@] 2{adfon or Pcn‘m+ ﬂ[mﬁ the alignment,

3> ﬁppnﬂxﬁmme leueﬂ‘mcﬂ bU Ia::ae-. e %ﬂipocfi Atord - Jhedoot
SCrnews ane br&uﬂ%% to the cende &f thew mun. Juwo ege

et dhe triped stand ane ﬁrrmhér fived into Jhe ground . Jhey, |

the thivd |E%L & Mmoved 4o the left ov vighi 1tn ov out- undi()
the bubble IS aPPTﬂX'IrﬂEI'lEtLT ad the contve Gf He nun

l" yig'g | '::'.“. 1..-.-._.‘..}!' ':-'-'"'-"...'.-.-:._.-;.._-.,-;p.-‘ R el s e
Scahned by CamScanner
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A

- tocuasing -he gﬂeqigcgg—
N plece of while papertts held infriont of the object glass

furtnin g @ dockwlse
and the eye-piece 15 moved N or owl by turnt g !

' gl
ot ant- clockotse crhill Hhe crtcae - halivs can be seen clect (d,:_,

7~ TAKD f'rhE’_Qﬂ-Frf andiﬂq”g - ﬁ - |
Tinall ja_':he levelling of he nsttuvend S vertd f ed by turtning

Yhe {eleccope w and Al rection Shen Hhe buldbleg rremat)

pardton fort cmLa dirt

n gﬁ' +he «\ef@g&:}]w, +he
W 4he cental P

atal £ T‘[E’-‘Cldh"\f-a/" arte Jaxken,

Types of levelling opertattons

\Y sumnple Ieuelmca,
ay Hiffertential levelling
) T:'lld levelling

Ly preofile levelling
5y (rosc - Sectional levelling

6> Check - levelling

Pertmanent Adjustment of Level

Two adjustments are trequired M the dumpy level,
15 Ine first adjustment s fo Maxe the axfs of the bukble
rube Jdar to dhe verckcal axts o
2% Jne secons] adjustmend Ts o Make +the line of collimatoy
petrtallel 4o +he RIS aﬁ ‘e bubble 4uybe,
4o _l_T{rIS‘\ Adjustmen s

Tne -Follc:nuji‘nc& procedure. ts adopled to make the lme of-
acllimation pastatiel do the ouxas cr.f the bubble 4tibeo _

0y Jhe level s get up on -Fﬂ.’lrtlud, level and fArum Qreound , widh tig
\egs ot apartie 97 Ts '{‘lﬂm'b‘l —er:? Y0 e ground.,

b> Trhe delesaore Pbﬂ@cﬂ Parcalle| 4o any patrc of Aoot gscrews
cnd by furning +he Foot Striews etfhert bbolhinwardg o both

: otturrd, the. bubble s E"Guﬂh-} T the cenre.
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4y Pertfect levelling by (oot screws ¢-
As 4he longitudinal bubble fs on the top of the delescope, e

\atlert s placed peutallel +o any pain of {ook serretos and the

bubble* 75 brc:nuca,ht 4o the centite b3 +unﬁinca he fool screws

equaltly eitherr both inwards ov both outuoa rds o

The Aelescope s dhen turtned 4hr0u8h =Poi ard bft?u:(‘]th& overc.
Yhe third fool snew, and +he bubbe s bfﬂuahir’rafhe cenfve by
"U”““"j Havy Foot Scrtew C[C}Cl&mﬁe ov armh-clockuwiise. Jhe "ErE’SCOPe
s agan broughi 1o e origtnal pesition and 1he bubble s :'
brough? 4o the centriea The process s hepaaieq aeveral hmes
untl +he bubble f€mMang 1N e centrral position in the first
as well as Ahe second PGSHﬁd‘m Then Jhe delesawpe s

tHurtned 4hn9uca% L1807,

3 the busble 441l remaw s in ¥he central positton |, +the
Yempartanty edjushment is Perﬁ[ec'r and if +he bubble s
dedlected fromn ue cenfral postiton, then the pertmanent
edjustment is vot petfet & heeds o be modified.

5> Focussirg the eye—yiece Opbject Glast:-
The 4elescope fo A (e cted towards 4he ‘EHEIM% Ao
c{@g}.ﬂ\iﬂa e{-hﬂﬂ.ugj\’ the Exde -FEECE the 'fﬂ::LL‘S‘Siwca RCTew s
turtned glmiwgg ot etrh - clockwise wiill the ﬂrmadum-}t‘an
Sf the #1off rs diﬁ*‘lr«cﬂld visible and the parallax s

\
eliminated . To eliminaie the parallex yThe €‘dE S I"""‘":’”‘?Cq
up and aown o ﬂEﬁthé whetherc the caﬂcxc\uah‘ﬂm of +he

ahie fo the OT0s¢- haivsg a

staff rmemans Fi;zed ne

JLdlineu py wdiraealigl



]"-.,_!.j 2 [

ey : -
Jne. delescope ts Ahen turined through 9o, sothat 4 Ltes over

‘he thivd (ool scrrewn. Inen by *hlﬂﬁlmg the third foot screw the
bubble fs brﬂuam o -the centries

d> Jhe Pmcgea S nepecﬂfﬂcﬂ ceveral Hmeg unhll the bubble 15 W -he

Centiral pogtiion v boin 4ne divtecttons .. .

o> Now he "'.E'lE’S‘{'mPe i< turtned 4hl‘t‘DUtcah 190" ﬂﬁd ihe PDS'!HEIH c::fﬁhe |
bubdsle T noted « 9 the buldble shill remcins 1N -he cental
pesition ,dhe desived relatonship 1s petfect

£ Suppoge, the dertvedtor s of an divisions, now by furning E
the capstan headed nuwi, the bubble k bfi_ﬁu'a«%'l el -u:o.a, r
beick ) the rtemmmmca hal( - deviation i CLCIJLLQ%-EG\ by the fai I
Scrrewn or Glrews jugl betow the eleswope. |
g> Jne priocedure of adjustment is Continued Rt e bubble
eerncing W the cental Fﬂeiﬁ”ﬁﬂ ot Cthd PosiHon of Ahe Yoleccopes

§> Second Adjustment o
Ihe secornd adjustment is done de o - peq method , lhic
aesertibed belows — .
ay Tuwo pegs A and B arte driven at a Known dmaﬂie apautt
o level and firtm greound s The level is setup ad P, jugd med- l.
WO petween A and 8. Aftert brtingmg e bubble 4o ~the
e ene (ﬁ Ue run, Ane oS ﬂéadiﬂ::jfs on A clth{‘B are. ‘aken,

cu ppose +the weacﬁmﬂg arte a and be

Now) the diff. of level between A and B s cdlculaded . hes
differrence ¢ dhe ftue Aflertence , as +he level is Sel up
just midway between 8BS and Fs.

Ly Ihen level & shiftcd anclset wpcd bi zag al a didance
a from A, Jhen adftert proper 'reuelmca ) Stedf readingc at A
and B arre tasers Suppese Ane teadings ae Q| R by, 44,
e EZLPPEHQ'H* d‘lHa Cfﬁ level 1< Cr:lfcr.[lﬂ{f?t:f.,

: . R e ———— e . '“d"-_rﬂ_-h._'_-“‘m__]
>Canhed by CambScanner



ey 9 dhe dwe differtent and apparent differtence are equal,
lhe \ine cqf col\limatfon s n ad juatment o I nod;+he Ine of
colimctfon % inclined .
dy 9n the secord Sel up, let e be -he sioff reading on B cd the
same level &f dhe siaff neadhﬁﬂ Q,
Jnen € : A, e dffacence

Use +ve Afgn in dhe cage of afalland the —ve sign Lothen
there ¢ a rises

af semilar frtangles covrectfon 4o neavc

£ ‘Bl:} app'udmg the PrflﬂC‘(P\E’
‘ : =+ )
peg , ¢ - 4 (Cbi-€), conechon Yo {av Peg 4 C, %[bl e)

D
e ormeckion Srodf reading on A=a,1¢, , corvect Araff

ﬂe&d‘lha on B=b £Co- |
(Lse dhe e SIgn wWhen “he live & collimattan 1S inclined downwards

g the e Gign when ¥ is inchned upwavds).
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3 Tnen 4he eross-hare is briought o the caleulatnd conrect reading
by raising orc \omemn% the diaphragm bLﬂ means of the

diﬂphnmgm Sertey)

-- D LEVEL
CALCOLATION OF REDUCED LE¥EE | L
Clh_e {;ﬁguﬁna are 4he Hwo g.{siemg of caleulat r‘uﬁ ned uced leve

‘ Te T
l)jhe caltmedton St em oy fP'\Elcghi of instrument SH'S m (HI)
I 2) Jhe ruse and fall S[jsf‘.em,

F Gystem (H1) .

) yletght of Instrument spter | .

Jhe %)fteduaecg level of the line cif colimation §s sdatd o bjf |
L he heght

the, hﬁaﬂﬂ of the instrumeént « In s 53445“% ne 6; : !

fon 15 {muncﬂ out EU cicﬂcimca Jhe back- S 9#)

e BS 16 Haen
Z ‘D{jfrﬂ"

J
f

ltne of collimal
memdtnca o the RLof the BN on wh teh -
Jhen 4he RL of +he indertmedicite poinis end ec cﬂ

arce obtained bui Aub’f‘mcknca, +he Ttesloec%ue staff readings
friom dhe heighi of The nghrement CHL ). N e |
5 ghe level 1 dhen, shifted fort +he next set tp ) |
) s obianed by ad h"-‘a +he

| o
1 of he line of collimat
hm%&) ﬂi e RI_of the {:hcnﬁcaé ]::ﬂmf} -

ng 4o N
oS v ﬂmdl |
. (\?%h md htument 15 differcent In differcent

height &f the
—% 6& e CJJ( E-: \evele Two ﬂdJCLCQﬂl' F[ﬂﬂé’f; °£ Cﬂ“‘ll‘ﬂﬂﬁﬂ“ AVE._
setups

Akt the Chﬂnag P{}'Iﬂr\ b‘lj on £5 hEﬂdiﬂa forn
B3 FL*E’ClChﬂj ’FYGT‘ﬂ Yhe Y"ifi)’«' ce ! ng g,

= CE £P3~2FS = ast RL - 131 RL.

o C,[ﬂf:l theat 0_;
am 0F backs! 1 ¢
e A e " Sual to he di{?\;anfe. betw een 1he

- y be € ﬂ
foreesgr™ iy C{ dhes check vertites dhe caleuladon

d Hhatt Gf the chcmcje Fmﬂl.
yhe RLs of Jhe inderimedtate

Prtithrnettad) dheck §-

Po LYyl s -

b AL T D% N IJI e LA I LA TN ]




Q7 Rise and fall System

S 4n 1h3s gkd,g-',em 4he diffexcence of level bettween two eonsecudfive
points % delertmined by comparing each fovwarg stoff veading
weih the at{ meacling al +he immedfaflehd Pmc.edzncg potndo

3 4§ 4ne forcward 4lalf readings is similare 4han the immediasely
pwecedmca sto s reacdling, a vilse T saiidd 0 have- occurwed .

TJhe rice fs added 1o the RL of -the Procec?‘inca poim o ge4
the RL of the dortward potnd

=) 9 +dhe forwward AtaHf rter:ldinaa s greeate 4han Fhe
'?mme‘-‘di‘cﬂelld l’}wced’ing A 1ol HECﬂTng,H means Ahere has
heen a fall « The fal 15 Subfvaded fom +he RL of Pnec:@‘fchng
pownt to ged the RL of 4he fortward pown o

forn Arddhmetical check¢ -
éBQ - éﬁg = ént‘gf_’ - éfﬂ[”
> losl KL - 48k Ry

9n the medhod , the differcence betiveen -the Sum of pga and
thal of Fgg , the differtence betweon -the Sum C"%’ rises

and Jhat of falle and the diff. bejween the last RL ond
the Fret RL must be equal.
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comparttson of Two Systemss- |
L LA | Rese_and fall method

_5 41 fs \abortons involvtngy
cevertal calculation s

¢ollimation %léﬁemﬂ

-9} s ropld s 4 Tnvolves few

calculaitons. . |
3y gperce i no check _on he _yInerce 1§ & check on the RL of
Rls of indarmedliclie potnis unieremediate polMs.

- Crerorts tn tntkeremediclle RLs

| can be defected @s all +he poink
arce cortreeladed
= Jhene arte Jhvee checks on

5 Grtone in jndatmediate RIS
eannol be deleched

— Jhere arte wd chewks on
the accuracy of RU collculation | +he QC{:LUT.-:LCLA of RL calculatione,

- Jhis Sﬂ»)ﬂlem i suilable for [DVE* - Jhis sl_deJrﬁm fs suliable fort
ttudinal |€uelinca wherte +hew .J?\Ld levatim wherte “harte one
oute NOe Crﬁi inkremegiae ho nkrunediaie rﬁ%}ﬂe.
Sighis

Corutechions 1O be Applied

> curvadure correctton

fon lom ,c.fgmg ahe curvature of the carth affecls siadt
% horizontal , but Me level line %

ceading , dhe line of Alaw £<
cunuedcaand Pa_rmllel 10 the mean ,@P‘nemﬁdm Ady{ace & e

'1 Curtvature CortriecHon

- |

|

line «::rif
Gf%m

rectton fs alwaus subhackve (foe. Wegatve),

Curtvatuve  COY

Scanned by CamScanner



TJhe {ottenula fov cortvatuve covvection fs deraved as foVlows s -

dot AR = D= hortizonia) dislance In Kmg o
BD= @ = Curwvadtte cmwedi’ﬂﬂ

Pe <Ae: R= rwodius of eortth
00" : diametert, considered 12442 Km.

levveline

Horizonta| P
lihe.

(Rt P = R*+D?
) R24+ QRG 4+ G2 = R2+ D2

2 Ce X QAR ~D*
d ¢ - p2 Curvatwe Coryection
= tson o the diamete
Ce? %5 negjected 0s U is verty sl 0 cormpartson o the cliameley
of the eartth

Ce = —D—me 2 0.038%5 [}qm Cné*cac:ﬁf‘ve)
12, 9u2

Hence, Triwe staff rmeriéifrﬂ ~ Obgerved  siald andi‘nﬂ =
Cutiyatuve.  cowealiom,
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13
23&‘?’ raciton conectton g -

Rﬂas oF \ight ave refaded when 4hﬂd pass -Jrhrﬂuca«f') lf.ttﬂ‘-'?f'f5 of aiv of
vanﬂfr% demgﬂﬁﬂ 30, uthen loruﬂ Atghls arve faxens the like of Sight
s refacled towards "he surface of 4he eardh in a curved padh:

Jre adius of {his curve ts Seven Himes +hoi of the eartb undev’
nortma) atmosphertic conditions. Due fothe effect of netraction s
Objects appert hna'hen than Jhe rT.E’CI“Ld arte. Bul the effal oF
Curtvatwe varnes with aimosphertic conditions .

Howeverc,on an average, +he refraction corvection ts ddken as one~
Sevenih 0’-? ihe cupvature eorimeaction.

CITE gl b=
T QR
Refackon correcttons Gt = L x 0.0955D%

-
2 0,01 2D%m (+ve)

Refrackton correction 1S cxlumas addifive (+ve)
Triwe siaff rrecchng= Observed 2ialf reading Pohaciion covection

SENSITIVENESS OF THE BUBBLE

The tertm gensitiveness n the conlexi of a bubble maeahs +he
effect caused by +he deviation of the bubble pert divisfan of
the graduation of the bubble tube.

eenstveness S Expregec;? N denms o-.F the rtadiys cn‘} cunvClue
of dhe uppert gurtface of She tube of by an angle “Ih""@tlarﬁ‘)
which the oxits 15 fled for the deflectfoy of one division of
Aheo camducﬁfb‘m

o{)erlenmmnc‘.] sersitivenesss ~
gq_)_‘oloof;g the level was Sét LLP at 0 a © digiﬂrk“@ .,a'ﬁqjmﬂ—he

ciaff ot P. Ine Siadff neadmca s Jeken Wb +he bubblear 4he
erhreme ﬁa)hﬁf end a sa% t} s PAs Hnothev Sfaff ﬁie:::dina s
taken widh Jdhe bubble ad he exttteme left end. e ot be pg

>Cannhed by CambScanner



ded D= dislance between -the |level and staff
S = tnlercept between the uppert and lower Atﬁh’tg
N = NO- Of civistons -’rherL,ha/h which ¥he bubble s defllecid.
R: Radius of curvatuve of +he tulbe
o - argle subtnded oy amne | and

d = lengin ot one Awision ef the graduation, expvessed in
e same upnils o & ang S.

Movermeni of Centite of bublble = Ec -ng
As Otg, oand ACRB alte Aimilar
Herte , Rot = artc EE,
H K- EEy . 0D () (as arte €€, = Chovg €€))

hgﬂih p Eﬂ ) _fé EhE{ajﬁl C?:f CbC}EE‘l mﬂﬁ ne E{}ﬂﬁidﬁvgdmg
R D R
9 Nd .5 @
" R - nd %D
9 &= Nnd « 8 . @ e

o el ,;.('5 - aﬂ%ulc{,f value F{Jv onNe diu‘isﬁﬂm I}'e Tﬂdfﬂr‘is

X' X . S xL radians
N A

:D\‘af: Ei % 06,265 secanng (\ vadian = 06 , 263 Secs)
N
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SUMMARY ¢-

-

nent
dLLTﬂPLd level , tis vanfous pards Jemparmrud and pertmc
adjusiment 0f dumpy evel was also discussedo Dis cuss edf
' .
about wvarttous methods on ’fiﬂdiﬂﬁa the Ris ¢f differen

Potnis bd HT method and rise & full method . Discuased

about curvatuye and Refracifon €riot and how o calculate

and adjust was also discussed Sensttiveness of level tube

Lwas sﬁudtec!i cmc:j also the ﬁE’C'i.PTGCﬂl ‘E”E“iﬂg cingd varfous

COMYNOY) ernors was d?scueaecﬂ and ﬁnaly in the last [xin+

varttous digtlal levels were discussed,
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CONTOURING

Qbjective ol |‘*Hr1nll_tfh}] Conloct Jap g | | ;
Jhe general wap cny countrey tneludes the localin of vordo,
btl‘ﬂ:‘{iﬁj rr‘n;*l'l:lt-t.,‘:u;'*ud:i, itivers, Vi laqes , toLons 4% 5 -
pud the natre of Ahe gpround sutface eannol ke realicec
Such a Mapa howeverts il rtequives 1he knowledge of the
natune of grround suitlace {ore loaattng alignments i
estimmating dhe volume of earth wortks S0, 4o KNOW 4ne cetat
grcound surdace  confourt maps are requed fortany «ind of

Engiheenlhcd Proj ecis.

¥ Erern

[5@

"

SNirtoduction ¢— : !
| R _ . [ -
Contounting %6 basically, a leueum_c:] opmahc:ﬂ, Jhe equiprnenz

o€ same 1ot leuglmg anal c::}n’rour'tmg.

Jhe rnain chijectve of mnfouning 95 fodetenmine the Pﬂiﬂk &n
fre ground having dhe same reduced level CRL) »Tne contou
ltnes join 4ne pownis & same elevcadton dirr;r.ﬂc-lha ort bld e —
peladion jechnique. 9t glves -the 'Jfﬂ[?o-jrtﬂt)htcnl {eatuves of
the griound, ompPoarting diffcrtent contour  tines of il

olevoons fort a closed anea. Basedy on Ahe -{mlmﬂfﬁnp\nﬂ-ﬁ
featuyes, C olculattons {oxce ("nglﬂr-?r-*-'lfihg] Dy ajf’f‘lﬂ Walall S canenied

cut, Tnerte oye Aiffcverd methods of dv{'*u._uima tueh cloaxy

ot oper ~ordour lines wodlhin o -'?Pf"f“\ﬁ{* Ariea

fiF

“ ratoorc WUne 3.

6 A ) o e ‘ (1 " _ ,
e 1ine CLT ey seciton ﬂ% a level awrelace (ot W ﬂh\tﬂﬁ

eqedoco 16 KNOWN 04 ihe conlouv ltne « 91 v alte defivad ag
‘ : Ucth potnds OF oot clueed Levey
A line I;r‘,lﬂf‘,mfa Vv O a‘ P T ‘) al yedl 3 ‘

(et erx4 P oot f":]' \CiC) Y1) A cates dngl an 1he “'ﬁ]iﬂx -
A0 iy 1 ; |
thte, lUpe OVE 0% AR ﬁ'Y \Ci v ) m"u'\ ‘.'hmﬂmll‘a W oy oo O

ae (i gl K;miﬂ\'. hfl“df" cen W ﬂ‘ CRy vy
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-Hor zovnlal Go\uiv.qienl-

A qu %hom'in% only the contowrt \ines O:f an are 16 Callecl?
a contourt maps

Contourt dndertval ¢ -

Jhe vertfical distance betn any +wo consecuttve contour fs
Known as a confourt widurval. Suppose a map includes confour
lines of 100™ , a8, 96m , elee Jne contourt wnderval here
{8 QM .

Inis indtenval Aepends upons -
{7 Naturce of grround

i1y Scale of map

ttiy the purpose of Sunuelj,

Hortizontal eguivalent
Jne bhortizoma) distance be’rwaen'ﬂﬁa twd congecutive contouy
iS5 Known as  horttzonial equivalento

> 94 s not conglant ;, # vaties according to 'ﬁ"—efﬂegﬁ of Jhe.
ground

5 B ,%J[EQT, Alopes, the condouy lines run closge togethen,
angl forr  Hatier $lopes —|hefj e {Uidﬁ[lg ,{\')acecf




'L_)_i'?}fﬁ ﬂf_-_.r:o ntoure Map 2

- ook s Sl s

1y Jhe natute of the carfouﬂcq suwtfcace of A muﬂJrrud can be urdlevstood ]
!D.d %*Udﬁmf}j Q. contourt Map « Hence , the poséible roude o5 conmNuni -
catfon belween diffenent places can e demarncated),

2) A sudable slte on an economical alignment can be select e
{fort any engineerting pricject «

3> Jhe C‘CL?OC[-h.d c:f a tteservort o the artea of a catchment
can be Clpprtm;:{tm{:q’rehj Cc}m\om'ed*

4y Ine iﬁ*@tl‘fﬁsibtlthé‘ Ely G%hawuﬂ?s@_cq? oiff erteny pomile can be
esiablished,

59 A sullable twoule for mgw@n Jractent ean ke marnked an ep. |

&y A Section 5? e grmnmd surdace ean be. drawn an Cwué @ {lpahts
fcomn Ahe contoun map

17 Quantities of eardh work can be Approximadely cmmpuded .

chanaderdstice of contourts:

W, TIne contourt lines clﬁ'e closert neart the -Jn:mp of a hill oy h‘eab ﬂmurq
and wtde apart neart he Loot o Jhis Indfcates @ Wrﬂd 81@&’9 2lope
+owards the peax and the flater Slope “towavrds 4he {oo}.

T A ey,

S,
g e ; e
>Canhed by LE]H"I%EE]FIHEI’



aYyihe contourt lines ane closert neart the pank of a Pﬂﬁd oV
depresston and wide apartt Yowards dhe centrtea Jhis iIndicafes

a deep slope neart the bank and o flatiev slope ad the centre

-

105
110
W5

120

e p ression

3> Uﬂﬂﬂnm\% Apaced contourt hines inclicades a uniforrm Slopes

100.0
aa. 5

= TP 8O

= ——— Cob
unifonm zlope.

4y contourt lines alwoays forem @ closed) cirteudd s Bul these [Lnes
may be oidhin or oulside the limtls &4 the map.

L

Conmtourt closed Within Map.

- - - —— - w——— - ! Tl
skl — S pp——————— T [ pap  p———— e e P R — o e e b o, B -y TR PR TR T,
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87 A sertles of elosed eontourts alm:nds inclicales a clerré’asmﬂ ¥
O sttt . Ohe \owert values beinag Nsicle +he lao\o tndicetles

a a\e.praegfs’i‘cm angd dhe ht%%err vallues betﬂcd tnside +he LoOpP
{ncltcate a suwmil ,

Oy Aepriession by Summi+

C{> Eepr@ﬁﬁam bettween Summitle are called gaddles o
6> Contourt thes meﬂﬁhg @ Poln? Ndtamte a Verdiaal c 4T,

J
/
/K- Verttcal _
Cliff

oy Verttical Clikf

\_/ 1006\‘5
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by Contowrt ltnes cannot crtose one anotheért, exce.pjl in the cose
Esf an menhdnainﬂ AUF. But the ovatlapping pontion wusi be

shown oy & dotted \ine.

A

Overhanging cliff
6> when the htgherr values ane instde -he cop 1 wndtcate

a radge line
Contourt lines cross midge ltnes QA rr‘fﬂm angles

al

=\"Y

aq

100
__<_ Rtdge line

7. When dhe bwert  values amte ingide 4he loop P indicares

Qa vﬂ[lezd line » | 1
Corourt line cross Yhe HC{“ELE[ line ¢l T‘Ilfﬂ*ﬂ EII“:-S €<
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Methads ef conlourting W
Eas‘icamd Iherre arte Yoo methods of {:oﬂJroLLrﬂna - divect and
dnAirtect

Qirtect melhod

Dirtect medhod ean be done by fal}mm‘ina two cases s -

case - T g-

when dhe arrea s oblong aind cannot be cormvolled frorn o

s'i'ﬁa’le 2tation,
In this method , he varttous potnds on any contowrt ane located
ON +he griound by —\ﬂﬂ{‘ﬁa levelss Jhese ?om}g arte manked

by pegss

Aftert 4his ,dhe pounls ane plotted) on-the map Yo any guttabe

Seale , by plane Jable . Jhie mMmelhod 15 Uemd <low and deqious
/

and close %‘m@s cecurrcde  Contourt ineso

Prrocedunes —

1_5‘;.,;;?555 c canfottre ep is o e Pnepqnfec? fort an ablong
area . A 4m]mrtarty borch-meurig & <etup neart the ide by
toxing fly- leve) readings firom o pertmanent berch mart (Pem),

2. Jne level % dhen sef up al o sutiable pPosiion L o wsherte
moxieur  Cltes can ke coverede

2, Jhe F\ane 1able s sef up al o suttgble staffon P fom wheae
the above artea can be plotted,

(o A bac.v(:,f“cahi I‘Eemhrg is Jagen on the TBW™. Lel jusl 5*.:1-&;
the RLof the TBM % ‘aya. sgom and the Bg reachng fs
2. 250m, then Ahe RL of HT ts Q51.950m

E}F 1 Cﬂﬂmum ef,F C?I\GGW'I ig VE’qLU‘TEd ! J‘h{; ’JJ-IQH nfﬂdlﬂﬂ {hﬂu{d
be |- D M. 9 a ontourt of QUq.c00 M 1S yequived , the
gtodT TEClCl'lng should ke 9,350 m and Se.om.
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5> Jhe alliman holds dhe slalf at dflercent *Pcﬂn’ls: &f the cutea 'b_lj
m(}vw\ﬂ up and doton ort eft and rignl | UK the StafE-

r'cendmca is E)@c{ltd l7%0. Then the pointc arte hratiKed bud Péﬁg.
Suppose dhese poinis crte A By (10000

6> A sudable -Fc:ni'm- P1a selecled on —the sheet o nepyesent
‘he gledlon Pe Jhen, Wi the alidode -}fjuch[ﬂch P, Tray qrze
driown o A2 B,C g D. Jhe dciances PR, PR, PC and PD arte
easuned and plotied 4o a suilable Scates 90 this mannen,

the poinmts a, b, c gd of the contourt lines of RL Q50. 00 M

arte oodatned. Jhese pomnis CULE Joined o Oblaan the contour

of 250.000 Me
1) Similartly o Ihe potds of the olhert ontouvs cre located
¢) when maquived, +he 1Euelfhc3 mstritemend ﬂﬂd“l'hﬁ’- pPlathe
jable cumne <hifled and 5Set apin & New F@[Hﬂﬂ in ovoert 1o

continue the epertciion along the ab\cmcd anea s

WQirect meihog case I

>Cahned by LamasCanner




case - when the arcea 8 small and can be @ntrolied fom a
?:mﬂle Aaifon |

Jhe method of radial lines & adopied to oblain @nourt map. Ihis

methad 1 atso sbw & dedious bud gves actual aonbar res.
P_r(_iice:?uﬁé{ﬁ'—-

|- Jhe plane lable 15 <et up al a suirlabe aladisn P fom whene He
cotole atea can e commandeds

9. Jhe point P = r_;uﬂﬂhtd Selectecd on Hhe sheel o epresen e
station P. Radial tnes are Hhen driouon n differient elirzectisng

8- Jhe ,.]em,i){jr{ﬂr[% 3gM fs eslablished nearc the gite . Jhe |evel ts sot
up to a suifable pOSHIGN L and a BS ”Eﬂdmt‘a s TaKen on the TBv,
kel the HI n dhts sething be [3-R50m.
8o, Y0 fird the Contowt of Wwa.600m RL, o Sk Teﬂﬁr“na of 1.ogD)
Mo is veopuired & a parthculare Point, o 4had the RL of @nfou :
Of 4hat point comes o (Ba. 6OO™ |

RL = HI - gtaff rweadirng
= [83.2B0 -~ 16250
*15%2. OO0 ™
4 - Ine Aafman rolds the stad a[ﬂma The ety drawn from Jhe

plane table slatfon in such & mmDL thet Hhe staff *eadmg on
that point IS 'Exmﬂ“'d le 250 o |
9n 4his matler, POiﬂH A,B/¢, D and € are |oxaled on -he 9rourd
wherte the Alalf readwgs ante %Xac}h.d 1- 2500

5 - Jhe dietance PA, PB,PC, PD arg PE arne measured and plotied
10 be suifable scale. Jhug the points a,b,¢, 4 & e arte

Oblaingy ohich are foined n ordert o abtain & condouv of
15a ,000.

T e e e e e e
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6, Jhe othert contours &l be located in similart ways . o

e N
BNcing! P Nt
.-fj’:,. B T
- ff/ -
A oL A . B
/ / =
_ _f—,—F@;j: \ —
¢ ,e’,.f;d | \
g . 1
N5t & : c N
p

Rivect method Case e \

dndircect melhod

The RLs ©f cdliffo points arne fagen ait rreqularr ndenvals alorg a
cerites of lines Ret up on the cﬂr-c-::}uncﬂ.

The pmstﬁmng of these potms are plotled on a sheel to any durlable
scale, ine SPD’r levels aste Noted at the respechve Fmrﬂg . Jher dhe

Pﬂtﬂ’r'«: Eﬁf conouwe lines carte JFounq oy b\ﬂ iﬂ"ltnr)glcﬂligﬂ oddere
uShteh -wa‘d arte [oned 1o get dhe rrequived Contour lines.

Thisg me-!hc:-cri giuge Gﬂla He “PP'“Bximqﬂrc Pﬂﬂ'l"ﬁd‘ng @?f TR
Condott Inese
Jhte method Car done W two Wouds & —

_ (rose -~ gection it- Squaves

A) Using cross- cectton:-

dn this T‘ﬂE'ihC:Cf a bage line, centtie line ort Pm%le ltne &
considered . Cross - sectons aree laken lan 4o this line a4
regulare  interwals  (say 5O M, 100 m) » Afton thrs, pomnk arte

marked Ctlﬂf}] the C(1OsS - sectiorn of a r'EE’gL.{LQn; Mt wqls
CSay 5m, 10 m-e1c)

B pr——— e—

T T T T E Y S T e e e
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A TBM fs gel up near gt e \f

- sladf nemﬁnas are

celMons. Ihese Hﬁﬂdiﬂfa-ﬂ Lol

‘ cal
RL each vont will e
. » 1 O eurfable scale s

seclion arte Pw‘tiE’cﬂ
= Subf;equ%%lta , the R\s
mmp /
et PQ‘LM‘E@N

This me—\hoc:? ts suitabl\e
are. axen WaNsNerse 1o the

1axen @

~ddere uwhich 4he Ttequ ed conourt e

longy the bege lne and the Cross -
tn Hhe level bnok - Jhe

ntoné
e y ol evox

culcied . Jhen ‘he lboae - line an

the H-egpec-ﬂue pot
) ¥, dvawn "D%

fort reude sunuerﬂ ,
longitudinal acecton ,

a4.6%

de
¢+1d5 aq.60
. clg-3 6154 Cls -5

35 GR 30

Clg-2a
Vatng squanes . The stze of these
P O vt ded o a o of eqUaAnes rourd
ghe areea & Aty natuve and exient of the g ’

on theE
ec depends UPp
e P a sles van

qEneﬂang%E% have
cormnerts CIJF

A remnporasty Bt 5 S
cet L.Lr; At o ALutable

Corn eres U;F Hhe ;c:lw:u@s

booK matntainivg dhe Seguence 64
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arre n
e gqt_lﬂ.rt@ |
ot up near the Aite and the leve is

PD“;-{HW-

2l e b !J-'.I ", g

nag Fom B Yo Eﬁf‘f‘w The
LLTﬂk:E’YﬂZﬁ SEﬁtﬂula s 11';!;'?1 P

Ine stadl ﬂeadfncﬂg on e
are taken ond roted in the lew)
4h£.’ EE‘.Hi’Gi ﬂumbéys 0—% 'ﬂhi‘,}h

- _-.'*-l':-.'-'.- Wl i LA e - -q.d s P |'-I. e g o P e I.l.. B ._'H-.;_r' _-:,._,_‘!_.l __'.H-L-"'. E—

Sk v o e E

nte ane noted on the |
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OTmMens. Jhe Rig C:{’ all the cortnetis arre aaleuladed,

Ihe Sxeletons Oof the squartes arce plotled o ¢ sutlable Scile.
Jne HQQPEC‘J.I'EUE Rls auze ﬂﬂ1@q on-the cortnerts, Adder LShich the
contoure \ines arte drrawn b(j Wi polation,

e

'S 14 !15_ -
9 LO IH B _112
5 6 + =)
| 2 3 4
.S'I"\E:'lei 31
“TrrT
aaso  A1ed  Aea25  Auis
— M
a3+ 60 6 Q.65
A _{ Q:Fy
A%e 5 =R
c 10015  QqQaeb0 aq.a6 Q20

R\'& ng{eq as FE’FL GKQIE'-"DF}

Uginc& Sc:luarr.'es
GGNTOL}‘R\ GIRADIENT
@unmﬂ Prreliminany surtvey fort roads th A hm‘d anea,
the requined potnts altre L3t es-\abli‘éhecﬂ c:ut}ncd the gradiert s

Jhe line foining these points i Known as 4he contou v gradient
Or grode  conlourte.

el T Rl BB DT T el I-!'J T Tl BN T e e bl 0 DR R T B



gﬁl-\{’alltd;-‘.hé? poinis are esiablished G_H}ﬂg)(iaﬁ]ﬂrigllﬂ by an gbﬂeﬂ b
level and 4hen ar:mrrcﬁeud fixed b[d a lmeiliwca iNaimumend -

Locatn o conoure Gradiendt ¢ -

eu[)pc@e T & requinted 4o locate centrre Wne of a voad 1 A hﬂl%
artea with o rm‘ifﬂfa greadiend c'Jf in20. et the startting pownt A

be oNA Q4. OO0™M contowrt Mne » dince the ontourt iNtertval s 2Om
anrch 9rmdmen‘c € WinR0. dhe hoflizortal distande betuween A and
Phe poim on fhe Next comouy (ag:00 M) 15 2X20 = UOMe WHN he
centrie o A and vadius equal o Hom on Ahe scale scale, an awe.
ts ArawM cu-l-'ﬁncﬂ the contourt line of qe.00 at the poinl B,
Taxing B as dhe centrie and wih 4he same radius anothew
aftc ts drawn 40 et dhe nex4 P.r:.ﬂﬁ'l e Jhe O1her Poln’rf;'

are ‘iﬂtﬂ"&d N a Siomit larn mnannérs

2 R
A6
a9

RADE CONTOUR

FieLp LOCATION OF C i
fre\d localion of grreae contourt can e dore by i -
e

oy By Abﬁﬂld leve
2> By level Ur\% dnstrtument-
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SOMMARN &-

‘Efﬁ +h'i;;5;cﬁom Iﬂmu (ao’t 1o Know clbout Ahe f:m‘rourtmﬂr Jnen some
definifions &f contourt line 2 il and also focussed on some of
the uses 0f condour map e Jhen +he vartious  Characrertls Hee of
contoure  tshich includes dhe Wlls, depressions, untfonm «<lope €le
Aleo focused on Aillercent dited and incirect method and also
the contourt grradiend by Abvey level and b\a lf‘uE'n'ﬂﬁfﬂ Inshiument
ard also fie usefuiness fo 1he QGCiE’hA deterimt n\ncﬂ Hhe poinis

on the griound having he same R -lky joining Hhe aoouv
1iNeS 5? same elevatian or by Mien polation Yecnnigque .
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Chaplerc -5 THEOROLTTE TRAVERSING 1

Obfecheof using Aheodolies -
Ihe theodolite Ts an Intrifcate insttument used mn‘mhﬁ fort criceurode
mMeasurrremery) Crf hortizenal and vertiical ﬂhﬂ lec uP}D 0" ov A0 5
depending upon he least count of 4he nstnumen o
- Jhis inghrtument ometimes Known as an universdl instriument »
ds main objective & o measure vertarrl, hartizonta) and deflection

Mgleg mﬁcg clleo Yo Cr.::-mPLﬁe ‘+Hhe autea G]D N Traverse . |

- Theedolites may be of Hwo types ¢-
S Transtt theodolide 117 Non ~franstd theodolie i

TIn e hanatl theodolile ,thée lelescope can be rtevolved H’\Vﬂbtg‘j
icontal oxis tna verrhal

O Eﬂm\o[eiﬂ rrevelution aboud s Iho

Plaﬁe o | I
(I,r\ e ﬂm\*‘{‘(ﬂ.ﬁi'l' —I-he?@dtjfi»[e; +hh e 'ifl[EECﬂFe*Cﬂvﬂﬂﬂ‘F bBo VE“G':UECS |

Jrhmuafn o complete ttevelution in the verdical plane. Bui @ an
e nevolved +4n a ceriatin extent \n dhe vertical Plaﬂe? , TN odev

1 measurte the angle of elevation ov depresston.

Vse c{f Jr}_wecr:c:fc:rlf{?%* .
-jy-yz Hheod olile 15 most ceccurtale tnatrturen] tseq mﬂlfﬂ[lﬂ fov |

a I ca b L
rnﬁaﬁun:irg norazoni al and ~reridfcal mnﬂlﬂ; g » be usef |

‘SE{'HFB oul ﬂrﬂdESJ Wﬂﬁ%‘lﬁﬂ cyvves

Aiffercence in elevatfons,

etc o E
come Definttonss — | )

R M . 3~ e Eeﬂﬁhtﬂ of aHheodolite E}Cﬂdhﬂ overt o Atattom
| - Cemixt -

. Pl
oans &fﬂ Plumb-bc:b {c, Known QS centit ﬂ

s nalids 'o_tj ™m |
g.-’[rcﬂnfslhf%;— The wethod of +urtn‘mca {he deleCcope ?‘i:ui ‘{f&:{

F-;C}rti-:_gﬂri-{;ﬂ oxie TN O verdtcal plane %rﬂuah 180° S ferum

as hﬂﬂgih‘h?'
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2% Cace left ¢- |
> ’='» the verrifeal ctrtcle Gf e theodolile T on the lefl of
e s endirgs. Ine b servation)

the ohservert al the -ime of laking o e,
raxen W the face \eft position s called face - tefl

by face Right - |
This mdiiﬁgg .ghen dhe vertlical etrcle of the Tnstrrumen! 8 6n

the nfght of ihe oheervert al the tiwme of +r:1(mEI f'[EEIC.QiYﬂ,Sa
face nta}n position £s catled

Jhe Obsenvalon —l-n::‘Lk\'ier": tn the
'Fﬂté’—ﬂlaih4 beertvolHon .

57 Telescope Normal g —

i]h;: {ace \eft Fme]ﬁﬂm S Known as ¢ {elescope norrmal ! oy
C4elescope Atvec! ™ 44 fs cllso nefertted o as oublole cp.

6" Telescope Irvertiad s~ E
:]‘z (ace Hf%«V’H Pﬂsijrfr:m fs called Ctetescope Tnverded ' oy —letesm\:.g
=

o - & also ternnmed bubbte (:gm,un.

—oversed

1> Changing {ace & -
_ ANg

the obcernert 1 Hhe Othert is Xnown as chancdmﬁ {face

RHecal civiclte ’f‘fﬂm omne stale @ﬁ

‘- St

9> @u_;m%ﬂfl% Hhe telescopP€
l tel in A hontzental plune
qy tndicales hrmmca of the Aclescope a > :

dt fs called (ﬂi%h’f Smi‘hg" when the delescope s htnﬁe:f
clﬂC!{wr{,e and \ef Amir"xc:h when the fiE[E’SG:}PE 'S ‘l‘r-trfl‘}&c%

cunh - - lock woise.

Y oine 0f collimatiom ¢-
94 6 an Imagnarty line Paﬁa‘mﬁ &hmuﬂ% +he m’rt‘.rSec’n‘tmaf—}hE

viosc—hairs at Hhe diaphagy and the ephial centrre of the
Object glass and il confinuarkion.

e e e e e e e e e T T bl e R '——'“—"'""""""'"—'wrz,-,.l.._ :
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10) Axis G]IO he delesope 2~ 3

Jhe o '

€S axfs & an H’“\""hﬂg'lﬁf:[rﬂd line Paﬁa‘mca —Jhr‘rﬂuﬁ% Jhe optial
Centne of the object a{n%ﬂ ano| 4he ophical centve C:I’ dhe
E’HQ PTEC'E’.&

1y Axis of 4he Bubble +tubes—

P 2 on imﬂgmam ine 4an

ental 1o the bngitudiral cyvue
"—":f the bubble tube at e “‘\"‘;alt‘[lc? Paint. .

12> Verttfeal Axts a_

‘3‘:‘ ts the axrs of vtotedtarn o;f +the "EiFECEjPE N dJhe hortizonial
P ane . |

12> Hortlzondal Axis o

9t s 1he opvs of rotadion ':Tf the 451.95::1:]9& ' the verthiaal plare. .

9 ts also Known ag the funnntsar oy,
y, _Tetjn;::czrmr_q—d Adjugtmentg_
The 5e’anra of the dheodolite overt o Atattor at 4he im

any Obserivation s ol e -}e_mpor.:q:—ud odjustmen .
15) Penmanent Adjustmen s -

Wwhen Ahe dﬁﬂﬁa:'i néimﬁﬁﬁship b/ the fundamenial lineg Dﬁ

procedures aree QC{GP**:E;]
CtCULl%‘h"nEH-'t i NNown as

a theoclelide {4 dfé-’ruu:be:? then sovme
4o Egiﬂb‘iit‘ﬂhecﬂ ‘thig, ﬂeh:tﬁﬂhsh‘ip, Jhis
Pertm emnent adjuatments

=g I:I.:'i'E'Hn'--J SR § 7 s T —— ovleepd) Irm——— e L
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JEMPORARY  ADJUSTMENT OF THEODOLITE ¢ ~

TEWT]"C.‘JHCLH% adjuatment I Jheodalite invplves FDHCJMEﬂﬂ' ,54.1{7,_?”
’rhﬂd arte as Jollous 2 -

17 :Se-lrﬁna the Theochlite overt the tadton

= The -’fﬂipocﬁ? sland is placed) over 4he rrec:]u:'ﬂ?c? Aatfon , The
theodolite s then fded from dhe box and Rxed on top of +the
Sdapnd bj meare ef Ct Luiﬂa nud or c:tcc‘ardiﬁcg%-o—i‘he »Eymc}
ﬂnmﬂhﬂemen«i Pfﬁuid&:ﬁi cﬂmcﬁ with dhe instzum ant .

QY Approxi vate Ff*»-feﬂiﬂa I:.Ld Triped <land

=) The leg 8 ot Ihe +ﬂi[7@c£§ 2iand arce Prace;:? well ﬂr)ﬂrﬂ cond
%ﬂr‘ﬂha fixed ov the grourd. Jhen, C{Ppm}fiwﬁh?r [euallmj
s done uc:—ﬁhr:a +hie glard.

> Ce_znir—r_tﬁ-;gf

= 9 e the PfDEQSt; 5]? fﬂe{-tha ‘the instriumnend E}(CLC*IL&, overt
Q. Slattone Al Hhe e 51? ctp Preoxt prete leu&%i‘ruc& by means

of the triped stard , 1 <howd bhe cnsuned Hhat the plambs
=ob suspended from the heoK wundert th e verttical axrs lies
ClPPtID}-:‘rmm-P-:FL[ overy the ~jahon peqs

The cgﬁ—]-tﬂ[h? 'S accurclre tdhen dhe plumb bob 1s Setetiy

overr Ahe mail Og Hhe Statton PEC}'

47 _'(E\qe.lliﬂ}
Reforte Atasth Hhe Euel!ihc& ﬂpgﬁqﬁma all dhe foot Screws
end bﬁﬂuahir do the centrie of +heirr Tun,

The %Ilmwirra prtmecﬂme ore G*dOPthd"-

. gne blaike bubble 14 P[ﬂcec:? P.ﬁl‘tq[lg[ o ﬂn(& [!aﬂfrl_ctf' {oot
scrtews , 1By J“-U“Tﬁ"lﬂtﬁ both these sertews @_qm“ld nNwavds ov
outwoards, dhe bubble is bfﬂuth— 4y 4the Centrie.
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ity Jne plate bubble is turtned {-hrf.-:-u%h ao® 50 thate 1% s Jav

‘o the lme jﬂ‘mlhca the 48! and gnd oot serrews.
Jhen bﬂ 1—u.rmir19 he A fooi senew eidhen clockwrse or anh -
clotkwise dhe bubble (% br(cn.t%h; 10 the centrie,

e Jne process & tepealed sevewal times so thad Hhe bublde
emains 0 the central Fms‘tﬁm of the plate ubble ¢ both
din lare to edch othero

dy dhe inetrtwument % rcotated r’rhrTauaJh 3¢60° about t
oxis o 41 the bubble 24l remcins In the central position,
the adjustment of the bubble is P-Eff*feci and +he verttaa|

ﬂ}ﬁli 9= -31{1"(1_]".3 "JETT'HMI‘

le verttical

5> Focgﬁ'tﬂ%_*hﬂ eye - plece s - .
Jhe eyepiece is focussed so that the cross -haivg canbe seen
clearting . To dlo 4nis ,he 4elescope & divected Jourmds the.
SKYy oy a piece of white papert s held m fon? C’:F +Hhe
ob) ec! Ejl::r%é; and dhe ELdE”F?E’CE & moved in 6v out by
'i'L{rTh‘lnﬂ i clockwtse  art antictockwise untill Hhe Criosc- baie
appearc  distinet and sharp.
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67 eusst n_?rﬂthe object  Glassg -

s fs done 1o bring a sharp Tmage af the
Abhe P'\C‘tﬁ{i_'-’. C‘f cla haivs ﬂr‘wo\ 10 el\Mmipralte Farcmnm . (6
Jelescope 15 dlrf'dec:? Jowands dhe objat of Target ard the
focussing Scnew ic turned clockwlse ot anti —cleckwise tnfll the
image appears clecut ﬂhci ehartp andl .4h€”‘9 5 no  rrelctise Meve -
menl  between Ahe tmage and cvox —hatrs. Jhe alxsence of

el ddive Movemend can he vertified bl:j ?‘Y‘u&mhﬂ the eye up
2 dowon.

Cj’b]g:rl oy Jrﬂrg{?'! (N
do thrs, the

1) Setling the verinierr §-

Jhe VE’T‘['I'QI"IETL A s cet Yo 0° and vernierr B 1o 1&0°, Tods thts , 4he
\o werc c'aamp = f—?xa::lﬁ Jhe b pert f[ﬂmP fs \M‘;Eneq and -Hhe
uppert pletic latned until dhe artrzow ﬁuf vertniery A-Qﬁﬂfg;x‘f-
neteluy coincided with zerto and thad of verenler P> apprex .
conatades wiih the 180 maltke Then dhe tpperc ﬂlc[m“:) 1< Hcﬂzhl-eﬂe:,j
and b[{ -hlr'rr)'lnﬂ the uppen Jﬂrgem acrrew , the anrows are.
Trar'{ﬂbta}rl o et PD;;W g;f E’_;Qﬂ::‘;f-. coln cidence- .

First PO sihion
o

CIRO

SEcaﬁc‘ Paﬁiﬁﬁn *

I'-"H-l-" e e o L e o o
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Dircect melhod of measuting Horttzonal Angle
a;lﬁﬂ?_ﬂﬂé’ ‘o m eHnods t‘:‘rf wWeag LLIT.“U”Ia horticorial {Ihﬂ le.
|7 Repeadiiion method
> Rettertaton med hod)

A+ Repettion me%m |
q ﬁgl?efneihgd Ahe ﬂﬂﬂle 's audded o NO« ﬁ:f fves. Jhe total Ts
n \ )

16 el dhe arole » Jne angle
divided 'O\,i the nO. OF nem""ﬂﬁ O e v

| e ruahl-
hould be measuneﬂ c,lmugua'fe;ca TN -he :face. le 4 c:mc:? {ac :gﬁ

Hon Yo ANTT nehton JE each Adace o Ire :final rec
o ‘ hreee. repento ?13
Pc:rf; ons, oL \ ’

O] ihe 15t abcernvation. Wil be The ini Hal ne,aclirﬂ
Jhe %mmmmﬂ rzrmcec:[u'f& jwﬁi'ﬂ::& ud be

&locectucon and so-ONe
accelateq..
Preocec|uries —

‘u) SLLEJFE}E}E_." Yhe cmcdlfi / AOB
heoclolite is sed

. 15 pe measured by the repekition
up to 0. Jhe insircument 1s

rocesc. The - '
’ \Yertniert ,t\ i sef o0 t::mdi

r:,en{frteca oand levelled pwpmltda

verthiert B o 180%
2) Fne uppert Cloamp s L1xed o

and the lowert one loosened

Byt tNing Ihe telescope, The
A 1S ?EH{EC'HB

ing rodae at
RS ) help O‘ff dhe

R_QPBHHGH eneihod
verinley A 16 0%

37 The Wwppert clamp 5 loogenad and 'Wie '@"ESCGPE s "UHHE'c?
elockwtse o Pen{@rjl‘ﬂ bisect the TANGING rt:c:::i at B, The

Up pert cleemp i c,lﬂrrpé‘d’. SUH’JGSEL--\hE ﬁeﬁdinﬂ on Verniert A
(s 30°
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\oosened andy he leescope s turined anit-
hiset he rrctrraing o4 at As Mere, the

fort the ot d%enuﬂﬁaﬂﬁ

d. dhe u-ppert oné 1s [C)CEEHEC? Cthc?

4o E)t:adh;& hizect the
) WV ert 1ernt ﬂ‘\ bE GDﬂn

4% Jne lowerc elamp &
¢lockwise 4o exacil
SIni¥at) F{Eadrma % 20

5) Jhe. lowerc elamp i 4?%)n’ler}e
Jhe telescope 16 lurned clockwtse

r-zr::mta‘mca rrod o B. Aol Hhe ﬁeﬂdiﬁﬂ o
6> Jhe ini- eet r-read‘mca forc dnhe 37 Sbgertvation s sel to €O -
é{ﬂDg 215 al O MEQEU—HEC{“ C{EJ‘ the "Fiﬁ-iﬂl ﬂl‘fﬂdfﬁg AN ithe

o T NI ;‘%be an’, which ts the ﬂcmmuime{? mr\gle &

/hoR = 2
4 NO o Gf readmc:dﬁ
= _QQ - @Dﬂ
T Jhe AClCe ihe Merrtanment s changed ond fhe prrevious

preocecuve S folloved] s
Ihe R observaionsd gwen the actual anayte / AOB .

2> Ine mean Ef{

Bs Retlertation method : -
This me%'h{::cg e, autlable
from Q Single. Aradfon o

Wﬁaeurtgcg o LC e 58) uelud

% ,4he final reading e
\¢ nitfal ﬂéﬂd‘“%ﬂ

2 omall, the ertrrort 1S e‘:[m“ | digmfbusfpcg
g W is large ;e ﬂegd:n%

cohen severtal angles arte meagme(j
4 4his nethod, all +he {:mralﬂi; ore.
cend n@mm‘-lu& the hortizon Ts closed,

e leading vercover _thould be 4he

came st

9 1he E\IQCﬁEPﬂﬁﬁa
armong all he olbeenved ::m:ale-a.;.

shoutd ke C::mm:{_h?cj and new Aels lagen.
Suppose J i rr_ealutﬁ:‘cl 1 reasuve LAON cnd ZBo ¢ Frovn

clavhion Qe

e e
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NMrest se) -

\7 The 1theod ol
ual manneérts SuppPose

N 1evelled FUPEH[L}
e s pﬁrt{edlua ceﬁlneq overt 0« and (JL -
the obcervvadtion Ts dJaken N

oy turtned clockwise Crrfaﬁ-ﬂ
Hhe letescope fe,

face \efd postion and
2ving ) o

“fd A

l—]amﬂtﬂﬂ P .

clﬂseaj

. 260°) ond vernniern R Yo 1807,

¢ cet 10 o) (foes,
{4 %5:953 ana the 6

me-ed[ 4 i se

8> Vertniert A X
3y Jre uppert clamp :
T‘Ctlrwca‘lnﬂ reod e A TS
elamp {5 ﬁﬁh’tﬁnedv

=
qy The uppert clam P
roject et % 15 ETSE't:{“&C?\ Pr“:’[’fn[‘a

alockwises Jne weadina on oth ¥

(Wert ONe \oosenad - Ihe
ded. Now ;the lowert

loosened , and the h:ctwa‘rnca rcod ov
by -%urtn'm% +he ielescope

o veriniers awne teiken,

Aﬂﬂ}[‘% = hO"EC‘n
chiect @ is bigected Fmperrhd, and the 1eadinge

aree ﬂo’redn /' BOC 1S vecovded .
the loed aﬁﬂle /cop (S

A [tdell i ClDﬁEd J'LE*J
e 5 T % hoted s The

meacurted s Jhe Position o the [eﬂdihﬂ v ertmien
1€adiﬁca vercniev hould show the nial rreading on LIthtey

o was ot . 3‘; i C:lﬂég Nl ¢ e amdunt Q:f diSﬂWEPﬂﬂL& {%
|

noteq .

4f \ ic small, the erteort 1% df%*rrt‘tbu-iecf amr::ﬂnca the angles. 9/
the discrzepancy large - the ohservation Lhould e taren again.,
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LA AR = |

1. TJhe {ﬂfﬁ
ey od Ahetrt inyital Pﬂgi%c}ﬁga

of the instrumen i¢ changeds Agam dne verinfevs arle
Jhis fime the ﬂmg&es amne rfmguugaﬂ

onti-clock uoise e

Q. Tne upperc damp is fixed, and ihe o
the object A s PEWtEd[Ia bisecled .

2. Jne lowey clamp < Hghened. Jhe telescope i¢ termed antt -
clockwice and the object @ bisected by lDGSEﬂThﬂ the tpperc
c\ﬂl‘ﬂp acrtetd, Jhe TEﬂd{hc&S o boih the varniers eute 4.:1@;,3
Z COA s noled s

4, Tnen dhe oblec! Bis bisected by 4mnihca the delescope
anticlockotse and the neadihﬁ on Jhe vermniers arte 4axen [woC

wev one \oosened , Jhen

i yecordeda

b e Hﬂﬂllﬂ, the hotlizon s closed tee- the obiect A s bicected o

Herte , the leadi nq vertnter A Ahaulc? show a ﬂéadth% of 0%
The \agl angle Zpor is noled.

MEASURING VERTICAL ANGLES ¢-
The vertitca] angle 1S the one belwoeon fhe hormizondal line mﬁg
the 'tm\ine:!’? ltn.e of At g wihen 1Hs above the hortizontal line

'} 6 kmown aa the ﬂﬂgfﬂ Gf elevatton.

when +this ;11['\916 (s below the hortizondal line, i s called the
ang le of depression.

Suppose the. ang le @{’ elevation ZA0C and that of depyession
/BROC cure to e measuved. Jhe {'alimm‘ma proequye is adopled,




l\f]mﬂ,lrriw.a Vertiical Ahﬂwg
e e - between -he harttzonial lthe andy

C i iﬂ[
{ hen ¥V fs above Ahe horlizary
Ihe Eﬁ{?liﬂegg ltne of f-;.i%wn W hen u

line, iF s KNOWN as fthe ang\e

[ L | \ine , Y T8 dal!ecﬂ
when this angle '~ below the hortizorta

SO0 .
he argle dEPFIE'SS ?
QLLPp?ge fia ﬂﬂah-l of elevation / pOC and Yhet of deFfeSfa G

ecdopted e

7—7'—;-*7—’77’7—7'77"; s
» J2eviy.
% and lewelled proPevly
1) The theodoltte 15 sef up Ak sHA s Q“Erﬂfzejih w mﬂngcf
The Zertoes GT the Vermiers are el a e -
ey o
the verttical cirzele o 1he telescope o 4hen clamp
% breough! 4o +he centrie woith the help &4

Then the alktude bukble 1S brmtuaw 1o 4he
A this Pc:sihcm the lire Of

2> Jhe ?1&1"‘4&' bulkb
fool scrrews-
cenlte by means of A i
e ollimation s Exaﬁha hort zontals .

olevatfon, the elescope s vaked

Cr’rel_li- Jhe readings on both

P SCrety.

2> Jo meocsurte e anqle of

bisect Ane potnt A Accdic
gmﬂlj bmﬂg arte nc};t:? ~nd he angle of elevafion recordedt,
fhe vertn

47 Jhe Hoce czf 1he ndhriument ¢ Chﬂﬁtﬁi?d and +he poiﬂ"} Ak
g bicect = Tre reodings on the Vertniers oace noted. Jhe
A o

mectn Of the ﬂﬁg\@,&{ the. ebserved e L umeq 4o be Hq,g#

cotwrrect ongle & olevahon .,
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) To measune he andje of depreession, the Aelescope ts lowered
«%\DLGILA arcl the \g,_-;;w R ik bigedgt—ﬂi:fhg necdinas on Hhe vercnieve
alrre mﬂpd] fort the two ﬂEQ—enwﬁzﬂhﬂ e JThe mean u::mg“?f fﬂf ‘the
cbsernehon s hiﬁ?_ﬁ Yo ke dhe cowrrect ﬂrg‘E rfq" depﬁggfﬂhn

Nethods of Trtﬂwerrs‘fn%ﬁ; -

The {oﬂawimﬁ arte the dHltercend 'me+hc::?5 of -lvaverts‘ih? 2
{7 EfnC\udE'cq — angle medh .

&y Dek lection — angje FﬂE-}h{jC{

37 Yast - angle. method)

Jncluded -~angle _melhod ;-
This mg%hg:@ je most suitable fort C‘C’@Ec:ﬁ taverise. IJbhe hadse
prCiyy be doken tn clockwolse ore anti-clockevise ondert.
Generzally, & Aoced travertse 15 daxen in the ant -clocKwotce,
an hie metined the bﬂji"‘ﬂhﬁﬁ & Yhe 1oial line s 1axen. Altert,
Ihis s the included) ctrgiés of Ahe ttaverse arte measunad .
Ih ace ﬂn%[eg m.ﬂ be intertiov 6V extertior.

Paoceduites-

l. The theodolike is cet -Up and centerted overr A, Jhe Plate
bubble & levelled ., Vertnierr 4 15 cet al & and Venner pay gy
Jhe Lppert clamp ts fived o

Qo Jhe telescope (s oruentd Q[ana Hre nordy line with the
help of the tubulart compass fifled to the Metrtumend . Jhen
1he magneﬁc Lmn'tnca G-?r Al is méﬂsune—h

3. Again Vernierr A 5 et al 0° and 4he pper clemp s Kept
H?CEC'.! &
Qe The |owerc clamp k& ocsend) ang 4he manain ~od al £ i

bisectedks  Now, this clamp i Hahiened and Hhe “PpPen one
Opened . :g% mrtmﬂea the ﬁlescqge clockwose ,the l“(ﬂng’lrjj
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wd ol B & biseclads Ihe neadirtaé on the vermnierrs arte nNoted,

T E shiaing} 1n nis {ceehione

Fertim
57 Gimilartly , the Ofher. @ngles Qe mecsurte§ by centerting

e dhecdolite al B.C) D8 Eo E .
The aridhmetral check 5 anltczq cs Aollouws &
an -4) XqQo = Sum ©=P intertioy Cthgless

o travertse, latituqes and de )
calealeded s Jhe nemioy details ATt
Lo or transt and fepe

[JCITI'{UYE’ S D-]E +he
6 fort Ptml’ﬁma h

wraverse legs ane
nctikedd by opplying the plane -t I
medhead &
Deflection - Angle methodfs -

-ﬂhirs method 15 sutiable fort cpen
n thé S"l_tﬂUE(d @;f rmvens,

Naveree and 5 MoSH (.d,
coas)-lines , Ttoods

eMp loyed {

| ele |
ailooge €€ te S 4, e followtng proade
Cuppose G open |

 aclopled ‘
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1> Jhe theodoltte 15 Sel up o A, and then cenfenec:? and levélled .

Afterc his , the bearﬂ‘nﬂ of the line AB 'fs measuned in the
usual mannert o

2> Jhe dheodolite & now Ahfled and centeried oven B. Jne plate
bubble Y levelled and vertniert A sel ai . Jhen a backsight'
s Jaken on A » Jhe delescope % Htranstied and l’:"j turining
elockwice the rranging riod ot € % bisected. Jhe Yenntert
Hﬂﬂdm:af, arce ~AKen .

dhen the deflecton angle b, s deterimined-it is the avevage
value of  the cmales shlaneg Nom verinternts A ang B

3> simianly, the othert deflectn angles b and b3 are measured,

a) A field pookK is pﬂepqnaﬁ n which 1he deflection angles
and offsels oarte cler_':mlld noted.

C . Fasi - Angle method:-

ghie metnod & used Ho measure dhe rnagneftc beartr f’t"‘c?
lengths C’f Hverse legs - Howevert e ﬂn31€5 bedD Yhe l:‘zie
amﬂé‘ nol measured ¢ suppose ARCDA s A closa ta

NA
B
N

D
> Jne ‘theodolite 18 sef p at Ae
Jhe elescope 95 ﬂraeniﬂ:f q[anrﬂ He

of the -’rric.u.tah comMpags or fubtulare com
theodoltle . Jne lower clamp is fixed .

The vertnlerr A ts sel ci O
ordh e with dhe hel!:,

PL‘J{ES Oqﬂ&‘_‘,j 1o the

>Canhed by CambScanner
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2> Jne uppert 15 clamp %6 loosened and he arging rod al B
6 bisecied s Tne neading on vermniert A gives the forre bearting
of A, Say © s 30°% Jhe BR of dhe line DA s also measuy e
&om Ao Now “he wpper clamp ts also fixed. Ihe wawverse (s

‘Eﬁ)ﬂéidé‘fec% N C‘GCK\LDITSE A

2> Ihe Wnstrument s Shﬁ{ﬂ\-a:? and set up .
fixed ar the reading A 30% Jhe lowev clamp 1S loosened Clrd‘ .
e m:lngin% wod ot A s bisecled ., Ine delescope s now hansiat, |

"“ -
Jre Uppert clamp fs Hhen n«e(eased, ancl %1 ang ‘:EEFTCCI o
A i biced el Now +he ﬂeadi‘rr:a on Vertniert gwes

bearing of BC. Say if i 100°

ty Again the instriument 55 chiffed an
Jerinien A fixed at 10O

5> Jhe Same process 15 repanied 1o gel the e of CD.

6> Qir‘ﬁ?larﬂg, e forte bearting of the rLEI’ﬂCﬂﬂfﬂfﬂ aidd es

arte measwured o .
75 At Ahe end & 4he thaverse the £33 and Bk ef DA 2heuld

al B with verniet I\

ad set up al @ woith

differt b‘d |€0°

checks n closed and open traverse

Ao Cheox In closed fraverse

| . Uﬁ@ surm Of 1he measured ‘ntertov anr:ales should be equal 1o
CanN-y) X qo° and +he sum of the meagmeq extertiov angle
should be equal to (AN +U)xAagd, oherte N is Yhe N0 of
gTd es.

2y Jhe qla’_bbrc{'fc sum OF dhe def'ecton mngiES hould be
equal o 360 considerttng g ‘hang deflection 4o be tve
ard legd - hang deflection -vee
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P IJne fore beaﬂiﬂ% and BB of the ’ﬁnfsh‘ma line shoutd differt
b&d \RO°.

57 Jne CMIn'tnca of each tine ghould be done twice along oppesile
AirtecHons -

5‘) ChE’CK ﬂﬂ-ﬁﬁ CCJTT]PLE‘lCE’[fﬂﬂ 2— Sum O:f NGV’fhiﬂCa': Sum C’f

Southin
B. Checx Tn open traverses 33

dn an C}Pen Hrraverse, measurements eannol be checked In the ‘ﬁE‘l‘d,
Noweverr , some —E’e\_d} mecsuremants aste Haken N ovdert 4o

ensure  Qc Loy and deterimine dhe enrovts A plothing.
Ire JFouomir\:a arte dhe held weasumemenis aken forr such

chak o
D Jhe line ot cud -off line.

COMPUTATION OF LATITUDE AND DEPARTURE

'EjhE’ theodolite taverse s hol pl.::.rl’r@d mccardn'»ca'i-o‘mfimfov
[11'19‘:6’5 OfC beﬂﬂﬁrﬁﬁa 944 15 P'\C:-'He:? ‘Eiﬂ Compu:l—-.na e lattikdes
and departtuves ey of the poinis &g 4hen finding the
t?\dePerr:len’r coovdinales of dbe poinsSe

e lattiude c::F ol line & 4he disdance measurted parwaliel
Yo the nordh - soudh  line and “dhe dE'FG.r[‘h_llE ef cline 72
mweas e Partcjlie[ v Ahe €ast-west line,
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A
+L L
ﬂ”i 2. _Lﬂ? > E
Sl ~L
% \l t P
S

Jhe \ahtude and departﬁjve

11 the Jollowding wAaYse

Norething = Laohtucle Jouoads

Souhirg = » "

Gasting © Departhuye v

mesting = N N

chells forc elosed Taverse

1y Gum ot norething = 51:11"?‘:

oy v easting <
5 Algebralc Aum & lahtudes and €
gUNMMARY ¢~

f~om 1Nis sectfon

of 4he lines arce Also e)rcpfesse:?

novth = tL
Goudbh = -L
eagd = *D
west - -b
of South1nNg .
gy eshrg.

of surveying you' got 10 Know abou) Yhe

e odoltte  Instruument , & types and uses . N m::imhd clis cussed

aboud ;D

El.i'\g @S o

A dheodolite can e used Lot mepsurtement of
cistances , ariex el You also 3{:} 1o KNow About the

Aeteail - fdea I“T*Eﬁ-‘:m’d'\ﬂra hﬂvevétn:& 1@ a[cﬂq_? and. open

how "«hefj ean be g}-,e,:,ﬁe:%

Kno woledge hat this WNstriuvent  can bhe weeful forc

engneerts © getth
vertheal) and odso
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e accurene angle C both horizonial €
e ared {:Iﬂq bmh‘[pﬂ Gﬁ’fhe_ rlhﬂ.b_

PCLH_—!—UFE‘ mush be equﬂl 0 Da

Ll e GBS ey

e e e e —— ——— ———r R R S T T



——e s R M —
—

@npmﬂ"{j Moclern SGEFEE{E{Bfﬁ%. Qﬁﬁ*}_l--fﬂ,?mf__:j ) | ;
Obfective oof this chapleres -

Modertn surteying instriumenls priovidles fastern and morne
prieciee r:—,LLrtvE(d?nca thcin  conventional tnsittumeénis. jhf’(ﬂ,

algd= bemm?nca Mofte populcar and rzelec‘inﬂ old 5unue|dfnﬁ,
tnstrtumepls such as :.aur‘anﬂ leve | anc? LoMpass.

wWih these type of Thsttiiments the wornk will be morte
faslert and {edious.

Eledrtomagnefic Spectriums —

EM '5{)#?(31'((,1!“1": ¢ a con¥num crf afl EIPCfrOFﬁCl\gn-efflc @aves Clﬂﬂr“gé‘cg
Mc-ﬁﬁdfr\ﬂ o hequema and mue\emﬂr’rhu dhe Sun, eatriih

ard othen bodies rnadiale electriomognetfc enengy of varying
woweleng ths . El@d'mmmaneir?c. enertgy pagees thrrouah coctice
ot o verty Speed of light in the foam of sinusoidal waves.

Types of EN Specirtum ;-

gv consicts of i- Radio wawves
& - NMiCTouOaVES

tw - Jlgible \ig%’r
v - Ulraviolet rcadiatton

Vi - ‘;{-—F[Clld'%
yit - Gamma ags

ugedul Instrument IddﬂPJlEd in modertn

5 9 6 Qa verty
gurtwfendinc&_
=) ‘&le_{{'ﬁﬂmcdﬂelfc‘ energy fs the

Yransmit tnfonmatbn friom the target+o the sensort.
m Ahal s descrtibed cs eladmmcaﬁ@-ﬁc

energy source rrequiveq to
9t s a

criuctal medict
gpgch-lumn
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Many of the bastc fortms of enertgy Tn dhe Univerge arte
relaled as partl of dhe Elﬂé-hmmcxﬂﬂe’ri’c Spectrtume

S On Ahfe gpectrium,, Many fortms exisls 1hat describe enéigy
W a spectftc region of he electrromagnetic specttum.

= Jhese are \isible ‘.E'%Jhl  radiowaves, micriowaves  infva -ved,
uv flays, x-rays and camma oS

. R T
L e e e

3 Note that as 4he LUﬂvelEH‘a’rh% of energy deciteases, the

frrequen -':-_a INcreases.

ﬂcxjar Eegfons a:j’ ihe e‘.E’ChIﬂTmﬂﬁE"lf'C ra-Fe_c-PEl_um
Reqfon of €M Specinum & —

T e s

Glamma ‘Ea\tjs o~

Wawelemﬂkhf- { 0.03 Nanometerr
¢rhreel Y albsovbedy b\j dhe eartin’s ﬂmgljhgr[g are ot
avedlable forc rremole gens‘i“na,,

__')('-— REUEF..; i
wave,\enfa’rh e~ 0.03 0 30 mnomelers

Enﬁrtelq absoy bed b‘d the eartth'g ClJrTﬁGSFhene and not !_
aeailable fort rrernole sensﬁnﬁ., |
LV-tays ;-

Lumele%ca{h - 0.02 4o 0-4 micromelens.

Wavelaﬂca%g frcom 0-03 4o 0.3 mMicrtometens absovbed by
Ozone N the earih’s ahnosphenpa

Photographic \Js¥ 8 -
Lchelenajrh e- 0.3 Yo O-4 wmicromelere

Avallable fort temode aeﬁs’iﬂa the earcth. can be lmagec!f with
Ph{}b\artmph‘i‘c £51m

[
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Yistble ¢- 2
wauelena{h 0.7 10 30 Micrtomelers.

Aveatlable fort emole eene'i’n% 4he eartth, Can be Wrﬂuﬂﬂd wot-h
pha’rtagwaph'rc £l o
Reflected dInfrianed z- 94

Wﬂ“E[Eﬁ%“h 0:-9 1030 MM
Available Hfort ftemoie Sﬁhgir\cﬂ ithe earnth. Neart nfrarted 0-3

to 0.0 mmes Can be imc}taed woidh Fho%ugnuphm film.

Jhertmal dnfraneds -

WﬂUEIEﬁa+h 20, t0 14 ymm.

Available fot rtemote sensing the eanth. Jhig LﬂC{UEIEﬂCa+h
Ccannct be captuned wiih Phg-}ﬂgnaphi’:: film . Insleaqd ,
Sensons are used 10 image +his waue.lenﬁ,&h band

Mecriowave oy Radarg ¢-

wauelen%Jrh s~ 0. Yo 100 s .

dongert ma'uelenﬂ-thg of thfs band can pass Hhrrough clouds., {og
and rrain ﬁmmﬂeﬂ ugfr‘ra Hie ban @an be made woith senssria
+hott mcﬁvelull emit micrrowaves.

Radfo ¢ -

@gﬁlgh%% e ¥ OO cms

Not nnrtmalhd ueed fort remote eensf‘n% the eartth.

Radart § - |
Jhe lertm RADAR was colned in 1940 by the untied slades

Navy os an acronym fore Radto delectton and naﬂaﬁ‘ngﬂ_

A rcadart Suslern Maxes use of high- speed EM waves +y
deterimine -the \ocadton (dislance), the velocity , the dind betng

rcovelled, and the elevatfon ¢ aliftude) of both A r::HfﬂnamJ
and non - r-'_;#m?cmamj obtects .
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Thece ebiects can tndude weather formadfong, olov vehtcles,
antpsy A ctiafl and even denriatn .

Radart iypes and functions

m—

° NGUF ation
o Spaice exp\crnﬂhnah / Tﬁﬂci(‘?ng

o Atre Yvaffie control
° Weathert
' Thitead Dedectton ( Milivary)

* Missile fuidance (Military)

* Batitefield and Recomnatiseance
* Biologteal Researtch

* Automobile Traffte / Speed delectton.

Basic Pﬂiﬁc.fp\FQ - Ji

Jhe basgic priinctples of radart opertation s simple to undevsland.
A radarn sﬁrq‘aem tNansmiis €M enerigy and anc:mﬂ zea the
enerrgy veflected boek 4o §f Cbld an oblen Y.

Jhe ~\hec}rud behind madar, on the other hand , i< veruy
Camplex.

An und@v54ahd7n% o the *he‘ft}rud 15 @agén%u[ N ordery i
be able JrosPecH—la and deai"%n radav EL()]»S*‘*ﬂmﬂ cmnrtedlLd.,

The mplementalton and opertaitfon of cde radan Systen
nvolves a witde rmange of dfsciplines euch as Shuchures .
mechantcal and elechtcal eng‘i‘neerﬁng » Pigh powert Microwdave
eng‘ine@rt‘mta; and advanced high speed) Signal and dada

roc
Ed. )‘eeg?r;f& Aechntques . Jhe MeasWiement of an object ’s tan
$S1IAN®) o the radar antenna 95 made Pos<ible bEr:{:Lugéae

0’?‘“\?&? PTq)q_ThG‘Q ef T'CIC[I'G[{Q@ e[ﬁchﬂmgﬂngﬁf_ Qﬂerg(_i‘_
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Q) Reflecton of e\acﬁ—[c}maane%c LOAVES
B> clecttomagnedic ehertgy travels fihl‘touapw Ay al ¢ consiand

Speed , at appriox. he Sl}?@d of I'fghh

¢) 9his energy ﬁﬂrl:mctlhj tHravels J;hrtou%h SPaC@ in a Sfra?ﬁht-

ltne and wll veuy t‘.‘)ﬂllﬂ slightly pecause of atmosphertic
and weadhent condittons .

flectonic isiante Measurtement
dn Bumgafﬁgg accurtede  distante measuriement s alwoays dhe
Mo St chﬂl\«encafng Pﬂf'f‘l s

dntrroducton of electonic dfsiance measurtement (EOM) has made
e lask of rneasuninc:d even A Imna disiane with high- level
ace ur{cwtd o simple opertation.

9n 1ga6, Michelson dedertmined the UelmctJrLd c:sf 11‘%4f1-l 8.5
2aaa96 Km /2 by measuring the time laxgen fort lhath 10
tovel behween hwo concave MItLTov *’—.':lax,rlemg,

In —his ex\ﬂenimem‘l , an etghi - sidled H@iﬂﬁftﬂ drrum was

cer ad the priinctple focus of one QL(j~Sf|Em . Jhe druum
r{ﬂ.l.c[ﬁe;:i unfl a ,f,n\emla mnage o,f the sourtce c‘_'?:f [Era»@ﬂ Loaa
ceen in an eye -ptece and i occuited at HaL rev /Sﬁjﬁ"mﬁd}
and -therteby 'nmphdinj a frravel ime of 1ZU229 S. Ihis

method of dislance measurtement; by o Wﬂm’ﬁﬂcﬂ dreum, toas
clichonourted due o mechanfcal considertafions,



Claseification of EpM s-

Jherte arte two types of EDMs ¢~

> Electrio - opttcal dnshurmeniss -

Jhe Tnstitunend user lfcai"ﬂ hmrtng uxweiﬁnﬂ-lhs N ihe ”0“9€ Of 09
Y0 112 mm  within or Slifd'hﬁlﬂ beyond +the visible ange of the
Spectrtum, Due to this shomlert wovelengih application ¢f such
Inshriumenis In dense dog ot haze i€ nol possiblea

Jhe nstriument comprifses of

> O \tam EOUM Ce Pngcjucfng Vvictble l%hi de L,Ls'fnca tungsten
lamp 1 Xenon flash tube ort lagert lE%hh

ity a Phc;’rmmulJrf’p‘tien anc phase melenr and

ey o rread -out units
Additonally , 4 ectrio dintecttve pritsm a+ -he rtemole xiatfon

%6 needed {ort meae.umﬁﬂ Atslances.

0> Micrrowave Instrumen ¢ -

Jhts instrument tansmils mofcrotoaves woith frequenct es Vﬂﬂia’fn%
frrcom 3 o 35GHT: correepmrmrzam u.)aue{entﬂ{-hé of about 1.0 1
2,6 mm. Due Yo his 'Hfaha—[ mqelenﬂ-kh, the penetation

CQPC!CT*}; of the light beam s suffscrent to work_tn difficute

climatic condittons. |
the wasiert t< Sel up at one Eﬁd{ @f +he dfsiance 4 be

and dhe rtemole s established ai the othev end.

Err—p————r - e — -

Herte

measaurted ¢
An o perralort fs nequived al each . an fnten - cormmunicattion

by o in-bualt radto lelephone. A modulated
by the masttrt, recefved by the Yemosle
dhe phase differten

e P o e e —
=T

s possible
stgnal T genenme‘j
and Aransmileq back 10 the masterte
between emitted and reeflected é‘,fgﬂals are measwed al the

mastat and displayed i dhe tequired disdance. in metveg,

E e— = B i T e B — AT e
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-
Jhe most common 4ype of EDM insitumeni available in 1he markey
is populanhd known as total glaiton.

Jhts incorporaies a theodorie with electtonte cirtcles and an

ED™M .
Jhe EDM nortmally worcks eoncentrite wolh +the telescope

eyeplece and fs gener{allﬂ housed Tn a Caﬁ‘fn% +hod forims
a pard of Ahe 4eléscope,

E[c_'i'ﬂciple of _Funcﬁoﬁ‘m%g- !
Electrromagnettc energy priopaqaies *’rhnwcﬂh the atmosphewe
in accortdance wih +he {ollmwiﬂca eqn? - |
Ved XA
wherte, v - Ve[ar_‘th.d of €N energy (in vetrees)
f = modulaied Fgeo‘t_,beﬂm_d o4 energy (Hz )
A = LDCHUEJE’nﬂJrh L)

Ihts  prropagatior; can be rmpesenﬂé’cﬁ oy 4he Sinusdidal
cunve In the 4ftg, whth Ahows one wavelenath or cycd e,

dhe Posfd‘f’m o poinis along the uamwelema% e cgftven
by phase angle

Prcopaga’:ﬂ:}n of wave In EDM,
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D Ihis inchiument measure distances by de{mm‘iﬂ'fﬂﬂ the
no. of full and partkial wavelengihs between dhe cbiject ang

Ihe snatrtument » Ihts rresuts ing s vy Afsiance s
= detrenmined by the phase xfsh‘iflr

I
>
|
&
2
T
M
5

the ph
(i35 /360) A\ = 0:375 7 | _

:“:) Cl[ 1herte Aree (n? ful mLE\Eﬁca{‘hs ahd Fc:,:ﬂ:cﬂ t_.::l LLW:%
inen the dislance L= (nP) NVpe IPE factovr (@7 ts e€q

ain one - wety, distance
fort c\iﬁdfnca +he whole value ‘o oo !a

L e
M easurtement of LOislances:

A0 €0M can be used to plane obpects ort potnte n 3- dimensiona

reteon o the e o
~he EDM emiis A beam of infrrared g that can be mod ulotie

at o conrollect ratiee
Ihe ”Ca’M beam ts emitted fvom the EPT

reflected off o priism & tavget held ed a Polnt 4o be

mapped 9 and bounced beex tothe €D
of -he rteﬁurmfr}% beam ts sShifted frorn that

2P cering eASe /

2) dhe phase
of the ernitHed beame
D Ines phase Ah\»fﬁncﬂ s the funt of dravel fime of 4be

light bea™ * e & 1o d
5 Ine Ahi%m% of Iiﬂlrﬁ LXWVE
v elled oy +he \fﬁh‘ra
S ghe mmParr‘Eoﬂ o ﬁe{umﬁna and emitled axgnal Fives .
the dictance belween dhe uni¥ and target woith am accurag,

o CLPP”G?“'WW Ve Snch T Y%y mile.

etertmine 4he. distance

e B e A R e T e e S e T e e T e e T T T LT A A e e e o
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$t also measurte the azimuih and hefght of an obtedt by
us‘fnﬂ the same Prt‘fnffpie Of phtdfe.ftgﬂ

Ohe data oblaimed from 1he EPM ts storted n a data colleciov
and) P’;rﬁmll% Aownlooded forc Pr@cpsﬁma ug’f_‘nﬂ compudert
drtcxw‘fr\c\ softave (AUTO CAD)

TI:JPE?@_‘-{)__Q[E.C{WTOT)?{: afciance measurtement Instmtumend § —

EOM fnstiument arte clasdifted based on -the type of canrtiev
wave as Followss -

> Mecrrowave  dnstriuments

9% dnfraned wave Insirtuments

3> e-ef'i’cahi Lbave dnsitiummenis

Msicrrowave dngruments § -

2 Jnese Insivtments maxKe use of micrrouwaves « Such thshrumends
werte ‘inveried s er;mhnt s Kso In S:A by 7. Tele LGchIiL)

aund hme@ ‘herm a4 Tellurtomeierg s
Needs Cﬂ’ﬂLﬁ 2 40 DUV batlenfes Hence 'f‘l’)el.d,

D The instrtuments
IH pc::ﬂJrc:tt:E' . Telluriometuts can he

CLrie \f%ﬁw cndg h‘iah
used in daLd ae well as n ﬂfrﬂ»hh
'3 '_jh;_‘_:r I—['C“BE C?,'Y —}hEJSE ‘{ﬁﬁhurﬂeﬁ*ffa 7 L{p}o 400 KMo E‘]}

¥ nTls
eonsists Of 1o tdenttcal w i o
¢c wseq as mastot unft an
n moetrr it and A

ne othert cs vemole
One unft

unft s Just by preessing A burtion,
rtemote untt into @ maston (ntts

ersons o GP&FCIM o A E;\?E.Eﬂh

| Qﬁﬂ@d
D 9} neads WO P iy & Sl durtfrza

oFcu_‘tlﬂ—La 15 Frﬂ\f'fdé'q \o aach ©

MeQautemeni s,
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&%,

%L@_Q d wave INsirumenis ¢-
> g4n Ahfs nstrtument amplitude modulated Infreerted woaves
arte uged. Prtsmn rrefleclorts ane usat ad 4he end of ltne

A6 be measurtied » Jhese inetrtuments oarze L‘Eahi and,
oconomical and ¢an be mourted on the theedolile with thesz

ANahtu m-ents GCELeramtd achieveg s =+ [0omm. Ihe range

of Ahese inezumends s Wplo 3N

arre  useful fort mosl of +he c1Vvi|
Theee (Nstruumeénts arte avcilable
ng 1000 and DISTOMAT

> dnese instrruments

Er'glﬁﬂenﬁﬂ% rOOMK S «
e dhe rode names DISTOMAT

DT Bb-
35 \isible l‘gcé%¥ wove dnstumens § -
These srstrturmnent veely on pmpaaaﬁ’cm o modulade d

ey Loaves. Tnis Type af tnsiruument WAS ferat  developed |
el dryalaped tnamed as G eodtamek.

o Sweden .cnd WAs X
r?:amma Nigh? o fange 15 Upio 2e5 Km pahile ™ day

TS rtanr:ae T8 u.Jph:a 2 KIM o

Accunacy of these snstriuuments  veurtes from 0,5 Mm o
5 Mm \Km d'i'i’}étl"}'ﬂ@a EWM'E“‘}S QAfLe CllSO “JQFL&_J

usefu] fore ctvil €n9!

Inese
ne eﬂTﬁca ijec 50

DGITAL THEODOLITE o~
Electrtontc dfg‘Hﬂl theodolite & C Pr?iﬁci‘e*ﬁ::m Inetrzuwment
ang(es ™ dhe Lortizontal  and vertitcal

fort Meas u,rfma

planes .
3 Ineodolites arte mcﬁnllat aeed fort eunveying applicadtons

and hove been adapted ot spedalizad PUTPOSE "
fields ltke meteorology and rwocket lewunch lechnology .

T B 1y 11T 11T



JE\J?PW(CH?OTWS C}f _QF_QHCTH 1"|WEUDC|Q[t-fp.f; =
9 . Ahe horttzonial angle and \ert

| - Jo measuile ..,;,
betpeen oo F‘OTNS C{EE.LU‘EﬂﬁflL(,( L:,P-]—() Cl Pr-.r, o(fston c:r,f A 82
9- Jo check the alighments of T‘Dﬂﬂﬂ;ﬁﬂﬂuﬂlﬁg track

dunnel ahd britdges .
3- gt s used in the prrolongatton of clignment of road's

ratlwoays eteo
4 - G ts st fot meaeuriemenis of beart
of horttzonial anod verttaal dstance s an

of the dinecton ©f ttue NOEHN &

5 -4 telescope which can rwolaie or
about o fransverse horizonial aXxis -

¢ - Jnis bearting forz thts hortizondal or trcannion Are
ounted tn Fwo vertfeal pillans ov stand ards.

7 - Jhe slandards ane mouniled on o horuzerndal wpper
o | j { a verttical on

¢ - Jhe uppert plate rcolele ’rhrtauah 260 aobout A

alidade oxfs , dhe bearting tort 1he dlidade axts s mounled

swer horizontal axts.

jigle and measurements
d cletariminectton

fanstt «lfhmﬂgh 2A60°

iTal®

charactertstics of electrtonic dheodoltle
_ ' wit+h PF[_EE?E?{}F‘; rangi‘ﬂg

i- Argle farc least eounl can e

from 05" o a0,
- Qigital reead ouls eliminale the pertsonal ertrov
assoctated With reading and intertpolatfon of scale

Aand micro-metat setfmgse. n
ter- Deeplady window Ort n:;]ﬂqt'? fort hortzontal and verttfcql
|

cngles available ot etdhert O both endso»
W - gome cligial theodolites have Mmodularr ﬂﬁﬂﬂﬂaﬁmﬁ-ﬂ?f
whette Hhey con be upgriaded to be Total statton o have

an €D atlached for disdance Measurtemend,

SEEHF‘IEG py Cam>Scanner



% O{Clrrge dot matrtix dual line LCD Scrieen "ﬁDdESFﬂCUd both
Verittcal and hortizontal angles gimullaneously:.

Ay ffnh‘(mdudfnﬂ unlque neart 'FOCUSS'Vg mechanim 1o Simplf@i@
{ﬂcu%ﬂg and

Vit Continuoua Opertation fore upto 4§ hours wih fresh
alkaline - Manganege  batlerties,

SP?E-H;\:'CCTH'OFLS fort dig?-lﬂl thﬁ‘CI:[Glﬁ@Si =

">Mﬂgn’?ﬁﬁcm-+ﬁaﬁ . HLEX | OX

1) frerd 6f view ¢ 165

Ty Shotdage viewing disdane 3 1.0m

V> Angle reod -outs  direct 3 B 4p ao”

V) Digtial and e Cﬁf@Plﬁlﬁ. i usert swtchable from 57 /107
o 1" B

Tolal stattoné—

Total &tatton % the mosi  popularr cnd modermised Mshumen|

for Meagurting hortlzonta) ard verttteal angles ﬂfc’“% with

Slope distances &f an oHect in SL.LT'{'IJE_HEHQ GPQ['(C[EH(SW T G

stngle Aet -Ups

Jhe frstrument & an electrontc combined with electrontc
disiance measumement (EDM) device {::L-r-uc? wWos wttrg in’rmduced
Tn 1971\,

Insirtumen+t & -

Tne tolal Atation i Nstrtuumeny @Bm\jviees fJf three- ma_“}ov
componNenis ¢ —

'|> A 2lechonic fﬂE‘CISLU"LTnﬁ devfce.

W An eleckonic (listance measuriement clevice, and
A7 A Microprocesson,




| Opercatton of Hotal stadton 1 Sunveying
Jhe total Ataton s bﬂgfﬂ'“t{ Q SPEETG! type of 1hecdolite » Ihe
prdnciple operation of t0dal sjatton fs almosl similarc
1o that of a theodolire , Operted in sunvefing .
TJherre arte oo madn sleps s —

17 oraeniatton

Jhe orientation of the total statfon Inshtument s veny
vital Qg the featurtert Of +the Tnstruwmend vc{rud from gme
fo ancthen. Jnhe general priocedune Afort the ortteniatior)
of the insttument 1o take field recods ®&

40> Levelling 4he tnsttument with the help 6§ an opitcal

plummete
(b Use of hortzontal clamp and tangenl scriew for horuzonial

arg\e Mmeasurrement -

&> Vse of verttaal elamp and “ang
angle Mmeagurement o

<d, f@ﬁus‘inca the eye —pfece lens and objective lens fov
QE’H'W% betlert imoge and Ehmiﬂmﬁhca paraliax.

L5 Initalisatton &f the wchumen! belene wommencement-

ent acrrewd fort vertteal

& +he uorke

& 7 Eﬁ%ﬂﬂmc& of PpM ancl tteflecter offset constan .

Qg5 set the angulart measwrement fortmod as horizandal
and vertitcal angle and

{n> set the dislace Measusrement mode as hortzevals
vertitcal hetghi and clope distan@ (v, N, &H)
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@Qeiﬁﬂ% up s~

Jhe setting up of 4he inshtument overt the 4riiped by Clﬂmp]ﬂg
Yhe lowert base Cirboeh) ts as follows ¢ -

&y Sprteaq and et the tripod \egs Ts such a mannert thayy
1he nshuument will come Jo a hefaw n@mud eqL&:zl +o the

he"iahi, o the eye of the Sunveyor o

&> The rdpad) snout] be appriox. overt the painl by usthg
clumb bob Ol €Yée estimatton.

{e) Fi‘r—{rﬁ\y fix 4he tritpog legs on the ground»

4> Mourd the Yotal stedteyn overt the 4nfped and centre 1t

by using an opitcal plumned .,
£> Level the instrtument by using o dhrcee - foot scriew

as we do 10 case of a nortnal |E’uEl'Lf_ﬁca opertaticn.

(Y Cenderting s checked by an opiteal plumnet, and
@j‘ 5 Hettcule Cr:.rt.c:55~hcuvr) . 94 +he centre s

he procedurne fo make it centre once agam
e scntewny and us€ three

cernrie

<9, {oosen the ﬁTimCﬂ base plor
\eveling grews for Atme  ad jushmend ,

dny Forr Maxing cendtrtina ond [ﬁUE’]{'ﬂ% of +the inshrurven) , the
rarslaton of the InsShtument Overt the lowert plate Cbhcf

movement of the foot scried s done ,—almuﬂ%ﬂhmbjr
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ﬂﬂbf_f’_d‘f_'-?{jbﬁ o Remete Sensine ) and GiJss -
&@C‘tﬂ sensing ¢ -

S — . oo T .

~ Remote Senslng is the ecience of collecttrg infortrnartton

Aboul the object » Qreq or pPhenormenon wtlhout Ymaking
Clmd Phﬁ/{i cal Contact tith 4he ohject.

-7 Jhe common Hemode Qensi‘n% Astems aute of two ~types ¢ -
gmaa‘inﬂ Ctmaﬂe {brtmirg') and von - dmaging ( Non -1mage fonmﬁy’h

™ ﬂmcge - {orumt '
g system are aqain of 4w f
and 5cr:mrﬁng fype . ¥ G @WS ﬂanS Ype

—4 9n scanning ype, dhe tnfo. 98 acquined sequenﬁqlh.d from the
swtace i bk 6 pictune elemenis ar pixels, Polnt by potn}

and line by line which maty be artrtarged aflet acquisition
into @ frame fortmats
Active s\pslems have theiy own sourre of enengy Ruch as RADAP

2

Whertaags the PASSIVE Sislems depend Upon exturtnal sowce of
tluminafion duch as sun v rermote gensing e

2> Jne study of varticus pheromena, wilh the help of sadeltie

baged nformatten +had changes Cﬂﬁﬁr\uc:m.hd over the Hme in
remole arteas on he eardh’s 6LU'E{\GCE C< Known as thM|
esourtce  Management.,

Principle of Remole Sensi

9 Jne delectton and discrimaton &f +he dargels ortto collect
sne Wfo. about the surtice fegturtes of +he eaurtth bastally
redercs 10 the reconding and a.ncxtwi‘g of EoM enengy thed
15 rtE*“ECﬂE'C? ort -Emiﬁec? by the -Harget obiect,
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S Jne. amount of weflecled erergy % differtent for ciiffertent objects

deP*@ﬂdifg upon Jhelr Ph%",f&:ll,. chemical and g4y uctural
preopertiies wohich § gnown ag spectral signatuve

Componenls of Remole 58"15?”.{35"

p— N DD

thod of

Remote sene'mﬂ 7o the mos} PaPuIam and common ™Me
data colleckon overt +he worid .

' r morte ov
The bastc mechanisms are
the di{{- Cﬁm\ﬁﬂem whlch walke +htg gtﬁ%hm guc-*?ggfuf ave.
Ao the sameés
4 %5 understeod thad therte arre four

o emaole sensinge
Jhey arté as Hollows ¢ —

« came and hevelowe,

fundamental componenk

v A target

ay) A enerr:dtj Louvece
25 A hraremission petih -}hmuah ﬂ”meSPhEﬂﬁ .

a> B sensort.

‘ Sensort |
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. Procese of Remole &ensingg —

Jhe preocess of rernote sensing fort acquirting gnform atfon
abhoud 1he darwget , ort even fhe eartdns swtace, ompritses

Seven elemends.
Ihe nicrcackion between the incident radiation and neflected

nadiaton 6f energy wih the atmospherte s uerud importtant.

Ihe followtrg arce the Seven elemente cf remole geﬂeir}:ﬂ% _

) eneriqy sowrzee of  9uminedion

2 griercacton &4 radiatfor with oitmospheve,

2> arvterraciion  voith targete
Ly Recording st energy by the sensorc
55 Transmisson, Reflecton ond Pmc,eee.fng

6 ﬁn’rmlurce’rm’rﬁoﬂ and #mcﬂndﬁe:
4, Applicatton.
Greographic dofortmation System (615 —

A geographic  tnfortmatton Syslern retens 4o a Sldsiemo;#
CClP"‘LLrI'ing ;ﬁh}ﬁﬁjﬁ and manfpu‘aﬁna spattal Nforma¥on
In digidal forrm with the heljn of computert harduwe e

and softwane. o analyse and present e featuyes of
eartth,

e i < SR N S e e —— L s ce——— - —— —

e = co— i

_gm]?ﬂ'?’}aﬂce o |

iNGﬁmﬂdﬂw  61lS 18 used in publtc gectovs as well as n
Ustnese , commercial ackvittee and senvico

Thﬂndﬂ’brﬂ Meagsune. Jne *Iechn?clue ts

—

as aQ

aclopted 1o preven)
eI
TN Menial ngufﬁan, epi‘c{emfc. El'ﬁd aleo Yo 'iﬂ.Kgﬂ_

Tto
P ' Meaguves o Comloat notural dlsagters,
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2 Jre matn Impordance of Gs ¢ mecen) 9Eﬂﬂ5?‘5J‘D assess he
Naturrql resources fmq DOUrces 1n the mcae of a ﬂﬂﬂmm‘ﬂ
Populatfon » Resourtcos in e fortmm of food, shelen,

energy can be Sclentified and allocaled veny proecieg.-
bg ue-mca ells +opls.

G5 Lomponenisg -

A Sucessful Glg opertaiton needs ecompudere hartdware, Glg
3
oftware , spadeq) data and attibutes , peode and a well ~

deh Pl
O—F C::d; Ci?SmPhhecj me-{hgdgiﬂ:aq cm]’ operra’r‘f&‘ﬁ. ibrﬂ ctﬂ'\reara’rfﬂw
COMponenis Simu“"ﬂf‘*?ﬂuﬂ'at c:leue[ﬂps a Gls

SOMMARY ¢ — i

= Pas

IN +hy
= 68{:4%:3:"} Of Sur{\.‘e‘dm% 7 Yol 8O+ 0 Ko about vc]f?c}ug |

(d?ﬂ(ﬂ eqtﬁpmer)’(s Nom to™M +o Gils Etﬂf-'a MeMole

ag How -l-he(al arne morte (religple ard fasd than
Usual old Euﬂvﬁﬂfﬂ‘a eqUPrents basicall

QFUH“QI datg | geological data, diffe ent waves, ete . Jhe
nereprietattsn of dadas and Yow o use dhe datas fov

vaﬁﬂtnﬂ was  menttoned brcteﬂlau

modertn  gufve

Senstn

vzl, Wortke on

Juatiicu vy variaeailiici



