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Engineer—

Ehjjnl‘.':ﬂ\’:;ﬁal Surveying
o
surveying. is the science ¢ art of determining the Felotive position
6% Various points okove, on o below the earth suface with the help
of Measuring. distance, directHon ¢ €levation using. different instyument
Purpose prepare plan ¢ map o

R I I -
Yoy

. . classification of suvWeying,
T pPrirmary- Divicion of Surveying, . , e
@ plone surveying,
"> The Suveying. in Which the civvalinre of tha cath suface i
) w IS-Cu'.Ie.g ’.FI:lnc sui*\.'eﬂ.ma..
=» Area is A=ss then 260 Sqrkm,

> Low degree oF accuracy.

=3 The eardh surface IS Gssumed 40 be plone.
=) Done by, the individual organization.
@Gnﬁacle-’n: SurYeying

> he Surveying. in Which the Survature of 4he eath suface is
consider=d 15 caled g.endeh: SurVeying..

=) Areq Is grater then 260 Sq:Km

~» High degre<= Of accuracy.
> “The carth surface is tssumed 4 be Spherical:
~» Done by the Jovernment department.
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! Pline surveying— |@ Ceodetic SurVeying
r:uﬂrg{-ut-e o} eath 13M0Fed considered
orea Small (< 260 Km?) Lavrge (> 260 Km?)
assume <arth surface | Plane (23) Spherical (37)
Qccuracy Aow high
Measures Chord Qrec
plumb bob Line Parallel . ‘het pavallel
calculalion less More=
4edivas A=sg more
done by individual organrzekon C.overnment depattment
. Use au Engin:erl'ng. Survey|fix boundery off country.

Note=" 5 18.2 KmTW, are T subtended Chétd J-enﬁﬁmﬂ'ﬂce = 10cm
? 195.5 km T, Spherical T plane friongle = angle ROSY Sum. W

: difference = 1 sécond.

> earth Shape = oblote’ Spheroid

Qrc Length
e . > equatorial axis = 12356.602 km
\:hml Length / > polay axis =12%13.268Kkm
/é,l—plnne -I‘Htma,’le A HTh =43.434 (0:34-1-)
‘« W Spherical 4Hangle |5 average Yadits = g3Fo0%im-

Secondary mwision of SUFveying

@ According 40 +he hafure of Hewd w

@ tond suvey

Ti} Topogruphical Survey! This survey. is done for-determning. the natural
featres of the coundry. such as hins, river: forest, lake ete-

() Cadostral survey This survey is done for—fix the property line

of persinal, steted Coultry etes

{19 City Sirvey. This survey.is done for— construction of streets,
Water supply system ¢ Sgwer etfc.
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@%M“nﬂfﬁ-ﬁ;ﬁe sx.rvey T+ deals with ~H-u= mapping n? .Lnr;:
‘Water bodies for the purpose of navigation, f:onsq-\-uci-mp of harbor
prediction of Hdes ¢ determihation of mean seq level.

@ RAstronomical swvey Tt dedls with 4he deteymingtion of absolite
location @ direction of heoventy. kedies, like Sun, moon € Star atc.
[® Rccording 4o fhe purpose of Surveymny. ol Ch ot
@ mine survey This ts used P the exploring the earth mineyals.
@) mitttary. Survey. Tus 1S Used Por— P'r'-EPa'r'cﬂioh of maps the area of
mMilidavy. importance.

@ Greolegical Suwvey Ts 1S Used Po—determining different shotain
e eorth Crust. ‘ '

@ Archaeological Suveq. This is Used o prepare map of ancient
cuttur< | histeriCal. Object -

E)Enginecrng. suriey. This is used o de+=;.-minin3.. ¢ coltecting data For
{he design 0f engineering. Wirks Such as Yoad, raiway. Weter Supply. efc
D Reconmaissance®  Tis is Used for-determining the feusibiity. & Gugh
cost of scheme.

@) pretiminaryfsurvey? s is used frcollecting. More precise 'dita +
choose the best Location o the Works.

(T_"EO Localion Survey This is used for Setting ot the Work on the Ground.

@ Rccording. 18 “the instrument used

@ chain Survey ® Total station Survey,
@ compass surVey '@ Gps survey.

® plane hible Survey. FEe Hiol Survey
a'[F‘Eudulﬂe Sutvey. © phoiometnc survey
® Tachesmetvic survey ' @ Levelling

@ Hcr.urdma_ﬂ the Suryeying. rndhod
[5) TraVersing—
@ Wi-luhg,uiu-hun
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Anan ...
Pnnt:tple 0—{-' Su'r\fe.gmg,t B A e G I T L
@ Working. from whole 46 part
fAccording 40 4his principle the Whole orea 15 Pirsy enclused
by, main Station. the areq s then divided nte 4 Rumber of
Parts by Porming- Well -Condiion Hrimgie: the main snvey kines
Are Mmeasured Whh high Precision. then sides of 4riangles

Ore Mea Sured.

Objectives ~> Prevent the accumulation of @rrop

—> Localize mino— error
Wote? T} is Very ©ssential o estoblish Cortrol points.
@ Location of a point by Measurement £rom +Hao Comirol pPoints
e relahive Positon of the points 40 be Survey should be
ycated by Measurement from +uo relerance point.
u_\& a L ] - *T'\.-dg\ Y
e ! T

@ Consistency. Werk

Tn a particulor survey, the instrument, method, Measurement,
SymboL, Unit €4C used Should be same, Otheruise, €rors may
arise.

@ Tndependent check

Fe helative position of @ point 40 be Surveyed Should be
located by Measurements from ot least fwo poinds of veterence
the conttrol Fﬁhﬂ-s are Selected inthe area f the distance
between them megsured Correctty.-

Selection of Suikable Methods Bivasre
chain Survey. Sman area hawing. Fairly level ground.
Compass survey ho effects of magnetic § etectric Tiew-

plahe fabte Survey | Qreda having Open ground.
Tacheometric Survey | brokeh Qround. - - -etc.
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'5cal=fs, plan tf» Maps

scale T+ is theatio oF Linear dimension of object as represente

in a drawing. 4 the actual dirmvension,| (e Dimension indtauing
- Scale isdelined as fived proporHion. 11y Actial dimension

-

TyPes of scales
@ Plone scale T+is used $0 Feod o Measure 4o dimension onty.

=% Suchas meters ¢ decimeters, Kiometers ¢ hectometers.
@ :ﬂiﬂgﬁnul Scale T+ IS Used 10 measure ffree dmension:

~> such as (M,cm,mm) or (Yard, foot, inch).

@) scaie of Chords T# is used $o Measure ¢ setof angle!

~ THis generaly marked on a rechangula— Protracter:

@ Vernier scale T4 is Used Por- Smalr measurement
Types of Vernier scale

@ Drreck Vernier Extend mihe same direction of thei- main
=cale hcreases. = Smalestdivision of Vernier scales 12 Shoriey—

then Hmat<st dwision of main Scales.
@ Retrogtade Vernler Extend inthe opposite diredetion of their maj
scale ncreqses. <> Smallest division 0F Vernier scales is:m#q

then Smalest division o} mom scales.

Types of Vernier scale| @ Direct Vernier | @ Retvograde Vermer
.F-I—

Directioh o} Verme scale |Sgme as moin scale | Opposite
Smallest division of Vernie] Shorter Longer
(h+a)ms =h)Vs

(h-1)Ms =(n\vs
for Squore, rectmgle Jar-Circular object
'miwnh‘_ ° m-i\'ﬂﬂ'ﬂ;
Figure . rrrurrrrqlll =] l| i_ﬁr‘e_

o + T

Main ScCale | rrain scale

Pivision
meaq '.'.'I.n*;na,. LS

L
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Scale=" [MOrge | 1cm= 1pm

Medium | 1cm=100m
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gz

Least Count (l_c.)

/

Bt ttis v da U il

i A

o Tl a1
ST = LY

TTe diMference belween gsmanest division of mon, Scale

@ Verrier scale is Called Least count. i is Obtained by

__'F Sm—r
LC = ene division of main scale (s) lc = P::r
Tetak ho. 'J'F' division 0f Vernier— scale tm) V.._F'.

Representotive Fraction (RF)

~> Anothey- Way of Scale —» When a Scale is expressed as

Paction hoving numerator ¢ denpminater— ih Some unk $

keeping 4he numetatol— as unity: i+ is tntless. e, '1:100

—> Por- example :_i;m— meons 1cm = 100CMm etc.

Question : Convert the Polowing. scale into tepresentotive

fraction; Lcm = Skm.

Sam ACm_ _ _dcfh

S = 1 . Sppooo

GKm_— "Sxiooox oo ert

= ~Spo0o0

shrinkage Facto—

—> T+ IS also called Shrinkages Yatls. — T+ is the Yetio of

shrunk length € actual length of o druming.- Us=d in 3ruph1'ca1

Scale: ‘|shrinkoge rotio = Shrunk length

Actudl:length

Plan m

—ll

Map

- [ ] -
> thee horizontal projection of

> details aregiven inthe Formof

any area In herizontal plane,

Symbol,Word, Line P cColours.

=» Two dim ensjon (distance, direch

> 3p(distance, direction, eleVation)

> Considered Small areq.

—» Considered lange AQrea.

> Large Scale

—> Small Scale -

=».Example ; .plah of house= .

- I Example; Map of hepal

——
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Types of Maps
T'@ ¢ruid map “Tre map provided for- fourist.
@ Geographical map | “he map prepared on small scale.
@ Tpographical map| Scale larger dhen geographical map,
L@ cadastral map scale lorger dthen topogtraphical map,

Entry intoe Pied book € Level boow
Tn caseof Yield book (chain Euweg.) entry data I1s started fom
bottom pPage of Fied: book 40 4op In upward direction.
Th case of level book (Levetmg) entry.data IS Staried 'Pl-om ‘op
Page of level book 40 Lottom in downward. direchion.r i . \/
Tupes of field bok E v
@ single Line field book Chaih line Fepresented by single line,
@ Double Lne field ook Chain Line Fepresented bydouble line GPn:il
Qb 15 4p 2Cm.- Size= of Pictd ook 2ocmxizem
oo
Lei'\felhng, - e
Leveting is 4he process of .determining the telative ercvuhm
or akitude of a point on or beneath the eah slace-
Tain Uhi:c{-:g assumed datiniiT Fespect AN point T—:“q‘fﬁ?r Vetrtical
distance Hmrees | !

o

Crpund
Principte of Levelling. -
Frmmple of Levelling: is 40 find the Vertcol distance o{l-ihe.- point
qbove o belww the line off Sight with the help of horizontal line
of sight.

e line of Sight is provided wih g level ¢
leveliing staPf Ts used for mensuring the height of line of sigh
Qboves, ¥he StelP posHions.
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TEchnlr‘nI. Terma Ysed In Lﬁ\'ﬂirﬂgf -

@ Bench mark SleVaton Known ardr Pixed TF Permanent poink B
® Back Sigkt kKnown EleVation T poirrt mﬁ'ﬂ% Pirst stofp reudwg_i‘n
—> PRSSEht —>[HT = RLOPBm -+ BS
'@Fﬁh: Sighfk Unknown elevation wr por '-n'r'fﬁ\:'lér nstrument
wraﬁ- 2Ry Jost stalP reading. BY1 =¥ minus sight
—[RL=wz—Fs]
@ Height of Tnstrument Tnstyumnent T line of slsh'l-'iﬁ elevation®
® Chongmg/ Turning. point 85 T FS feading +aken TRer point B
- @ Reduce Level matum surface T WRr W AT pmrﬂ-%?_
Vertical distance| elevation Br = GPS Suwey T R’
@ TInstrument Stokion OhSerVation TR instrument set TRF pont 2
@ station leveling. stoff Txer pomt 11 V0 o} insirument staHon < Staht
® 2etum Sefoce Tmaginary level surface 1 Gowr r=TEr Points
FI elevetion RS ¢
@9 meon sea level Wﬁéeg = hourly, ObServation T wr
© oTTTEY level <> TIHERT
: @ level suface Sarth ®Y mean aphen-odin.l. surlace :’!n'r Pavaltel t7e
evel surface W URIm point EF €arth T €enter Wi equidistont 51
@ Level line leve! surface srlaymg srmr Line Ty
@ Horizontal surface ary. pomt 3 Level Ew?uceﬁ'nﬂngen’fful. el
G Horizontal lne horizontal Surface 3T Xaying. 9Rr Line BY! Tt
Styaight .I.ine_‘E'r, Jr level Line ﬁﬂ'r'-i-nﬂg,en-l-{nl T
@ \rer+ical SHPI-’ch levelr 'SU\-PG::EW hormal 'E_,%‘ 'suv-?ur_'e"ﬁl
@ \erticol line level line T perpendictular ‘c:lw't Aine ri
@ Verdical Gngle Vertical Surfacewr SWr inclined T horizontal
line ﬁa;\’f angle i
- @) Level book Leveling fewd dota ot Fecored TofF hote book Bt
@9 Maphragm eye piece B Pront T Cross hairs Carrying To¥ frameert
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@ cross hair- T sitk (Yam) threads, splderthreads. Tr platinum wires am
§va5! = horizontal hair -nf¥’ Leveling. Staff f=ad TRY used T

- Verdical hair ~R Leveling steff. yerticany TN Check T4E!

P|_, Telescope T THWsTT wEt horizontal wire Pitted Tw{wry stadia
hei— VR | -

L 1 . K]

LeVelling. Tnstruments ¢ Accessories
E] Level '
e Mstrument Used Por leveling is known as Level: W Consists of

jelescope, level tube, leveling head, tripad.

@ Telescope

—> Telescope s an optical insirument! used Yo Magnifying ¢ Vewing
the image of distant dhjects ¢ g=t line of ‘E;.a.hi'- SN

—> The lens Pited Nnear the e is caled eye Plece ? the other
Pitred Nearer 40 Ohjects 1s called dhjectives .

Types of TeElescope

@ Exfernal Focusing Tetescope The telescope in Which the
FoEusinﬁ- ;5 done by exiernal Moverment of either ey Pfcces o
Objective is known as exrernal focusing telescope.

® Trternal Focusing Telescope The telescope in which the focusing,
i§ done by hegttive lehs is known as internal focusing tetescope.
@ Level|Bubble Hube :

= A level {ube is Used b make dine of Sight is hovizontal - |

> Level tube 1s mode of 2lass Hbe ©ncagsed in q brass tube ¢ Sealed
with ptasters of pawrs.

~> The line fangential +0 the Cireylar arc of s highest f'o'-rH' is

Called Qxis of level +obe.

= “me level Hibe is Fited either ether, tlcohsl oF mixture of bﬂh
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,4#“2& &, N 1454
Semmvenegg oPu Butble tuke tmfww‘!‘

Tt Is designated <ther in terms of radius of Curvature
0f upper porHon or by angte fhrough which the axis is titted.
% Radius of Curvature of mternal surface. " 1 o

L1

¥ Lensihlﬂ{qmc{-er— of level fube. Te:rnpel’-n{—u_:-;

¥ Decreasng the roughness of level fube.

ol TDecreasing.the ViscosHy oF liqud.
(3) Levelling. Head
—> The leveling head \s generaty Censists of +wo Paralel
plote with three o four foot Strew.
-> “The upper plate 1S Known as Tribarch !
< The lwer pPlale 1S Kniwn s Trivet Which can be Screwed
on 40 the ttipod . ‘Funchioh'of XeEvelling: Head
@ o support the felescope.
® To Mare bubble; In Center
@ o attached the Llevel on tripod.
@ “Tripod
— T+ 1s a three lesaed nstrument on Which levet is supperted
dm--ns. uses g
- —> Pivoted ron shoes is provided at lower end of legs which
help \n ‘?;ﬁng,.
—> “Triped head Catrries @+ s upper surface, tn external screw
40 which the rivet of #he leveling head Con be Serewed.

Tyres of Level
@ Dumpy. Level Rigidy fived felescope.
@ Titing. Level Telgscope e few degreewr Hited EFat 'm0
® Wje Levell “Telescope ors Yototed Moved T Yairzed TG0
@ Autometic Levell —nsirument automatically level el
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T T P VPR C T

;4{;:.:2;; —__—* T l

[B] Leveling 51-0?-1'-
T4 15 inthe Porm of Straight, bectargular- grnduul-ccl \nto Meter|fesl

c‘, smaller—dwvision upto Smm.

> Tt \s fnode Prom Wen- Seasored Wood oF aluminium.

TypPes of Leveling statt

'@'Sﬂ?' reading Staff Instrument mMon T feading. aken Tifeg)

@ 5otid staP? SLength 3m® Pouding stelf (‘-’-+1"'4-H!) © Telescopic stolP
(1-t5% 2 +1-5 =<m)

@ Target staP  Stoff mon 77T readingtaen sl - 4

X ?hitqdelphiu stafd — Length g+ 3 =13

Fundamental line of leveslling +ertescope
@ Line o Sight “The Lline Which passes through e optical :e'nitr of
ohiective & the intersecton of cross hairs OPeye pleces +o eye.
® tine of Collimation “The line Which passes through Fhe Intersection
of cross han— 0f eye pieces ¢ opHcal Center,0f Ohjechve 4o:0bject
@ Axis of TF=lescope: iTt is the Line joining the Oplical center of
ohjechtve § centerof eye pieces.
@ Axis of level tube THe line fangential 40 the Circulak arc of the
level fube ot s highest pont.
® Vertical axis Verical axis <h Horizontal Qxis
*® Horizontal axts r

Tgpe=s of LeVenny
Spl-i-i- | Drect LE:‘-’Elll'nﬂ, Assumed dotum ™ Fespect I given p-uinﬂ
mr elevation Pind I 1 WET Level insirument A Line of Sight Tftse
Tnstrument Ati0—-level
+@ Sirple Leleling : level W Single PostHon iz +we point Visikle ‘;E.Tl
Jevel T single seiyp TR
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® oiee crcnhul Lwcnmg. .lc\.lclﬁ'r smslc Position WT $wo poirk

Visthle w51 Level WY ho. of setup nRse | REASHH] two pmhi-ﬁ?ﬁr
distance \orge gz Wi obstacles vl

Tpres of Differential Leveting, ¥
@ Profite| Longitudional Levelling. geiufer #4, line & aleng @
AT BT structure ERE height find Tl !
@ cross- Sechonal LeVeling WTowT €arth B Vertical section
U GIEst@T RT gt mMain line @ perpendiculor directionwr
Lror points Mr height Find TsT 1
(@ check Leveting wReE Pix TR Bm T accuracy. cheek
lwrenfr level line aik runmng Tss)
@ Fly Leveting bork Station -~ Bm 353 far GET used ot
B T Survey line Y starting, poink connected &1 B8s T Fs
reading. +okerfvs! approximate leveting B
@ Reciprocul Leveling Wi instrument §& visible points &
=rr Set up TeT ERhET, FUERY STUFAMW +uo set Br Yeciprocal
pbServation W7 13'5;5 Points o hetght id 1 Perence usr
AT=6 =3, Fiver- pond efc. Eliminated Curvature ¢ Collimatien
error Party Elimino¥ed Refraction etror;
@PHECEE LE\FEE’I‘I'IQ, ‘Jﬁ ErsTTentar o Pl'*ec:'lse mﬂkumerﬂrs tﬁf
YOG Leveting, T sl

Tgpes Used Alowakle error
@ Pl“hﬂ ory Levelling, Wide ﬁf‘i-l-k-ibuied Bm +4T%

@ secondory « Principal 8m ¥ ow
@ Tér-l-?urg " Minor Bm , +42%
@Ordinary. v Location ¢ Construckion + 241
@ Rough n Recci ¢ pretiminory suvey |~ T 404w

" AnerE K = "Total distance oF level Aine inkm
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[Z] TFgonomettic Laveling umuh&vﬁ == a8y T Vertical

‘ang'e 2 horizontal distemoe T BTG TE fSs6! hovizontal

distance direcug.-?ﬁn o calculation ZmT Pind T ¥ Thdirect
method BT Instrument “Theodolite, Hope

El Barometric chrllmng,m arn- p\-—es*sur_"&'l"'l' help ¥ Clpp'rnm—
‘mate aiitude T measurement Tftse Y Thdirect method Bt
Thnsirument Barometer—

4] 4] HuPsome4ric Le\.lelhng,‘.ﬁ'r Trditect method | S very yough
‘Mmethod BY | tarely Used 5| '

Methods of Levelling
@ Height of TInstrumient Method[Ht- of Collimation method
~> Tt s quick # Simple method of leVelling.
—> This Method is Suttable $or 0. of Feading. re More requited .
- Used in profile Levening < in SeHing. out Level o constructon
=> “Ther< 1s N0 check on the reduction of the intermediate RL ol

- Tgo arithmetical Check. Er_eq..zpzs = Lost RL—First RL ]

«” Format |5 | 8BS | Ts | Fs | Uz | RL |Remarks| Time om ommi
Hccurncg, lesyg

@ Rise ¢ Fail method
< T+ is Stow @ Labourious method of Leveling,.
-> This h‘leﬂﬂ_:ld;;s suttable for ho. of r=qding are less \-E-q.u;t-ed.
— Used in differentiol Leveling ¢ in precise levetling.-
~» Thetre |s Check oh the Freduction of the intermediate RL.
<. Thre= 0Orithmetical Check [¥85-:Fs = sRise-T Fan = Lost RL~First
~> Formot | SIL | Bs | Is | Fs |Rise|Fax | RL |Rerokfp Time oé&t cms!
v . Hccuracy, more

H b ¥
T ’ ' |

CamScanner



Note Book

Date:20 [/ |

-T@‘mpomrg, P Pcr-rnnhenJr acuur*rm:ni- oP level
“Fempotary adjustment OCertenng@ Levetting @ Elimmotion of
Permanent adjustment Farauax:
@ Line of Colitmation ~b- Hortzomtal, axis .
@ Horizontal axis b Vertical axis

6 Verfica axis b Axis of level fube .

- |

Correction for curVature ¢ Refraction
¥ Curvapre o object WS ey ct 31T Tt SXITIE
Cc=d* (—ve) Where,d= distance ih km

s R= Rudmﬁ o¥ earth = 63'-1-nkm.
"I.
22X 6340

¥ RePracton &t, Object 5T &1 ciiv.awa R SRarss !
. - — -
) + . = . _ =

¥ €ombined correchon = CC,. = - 0:0315d"- 0 oued
| ='~0,06734*m L.

Plane Table Surveyiny
e Methods of Suveying, in which the Fietd work & plottng,

are done Simulianeousty, is cated: plane fabling.,

*:  Principle of plope fabling,

The Main principle of plane “tabling, is based on the fact ‘lr"rﬂ*'
the Line joining. the points on+the plane -I-u'nle r:ﬁ—e made &8 ~
Lie paratiel 4 their corresponding. line joining. -H-,e: Qround
points White Working. at each Stations. )
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,"lffﬂa‘f e ni e .,-'.....r_a..: -ui.l.---'-.-—l.t." . e
Suiabilrky. Unsurabilry

s Open area . -y Congerstad (3ltims) areq.
-: Less acowacy required —» More Qccuracy \E@i‘!‘edu
[y for weather— — bod weother

>

Rdvantage ol plane Tmbiing. | Disadvantage of plane Tabhng
—> Rapid method . —> Can not be used fainy. season.
> surtable for- =mall scate map. [ I+ hever produce qQccurate hesyy|
Ly Pied book 1S hot hecessary. > Tnstruments are heavy.

> Use on magnetic area. =y Difficult 4o e — ploted.

> Less costiy then most of Surveyg-y Required no.of accessories.

Insirument used In plane ‘abiing, / ;

@ plane Tabie A_

- siz< of plane Hable Is F50mm X eoormm nr-'q-eemx'annmm.'

+> “The thickness oF plane +able kaoard 1S Qbout 20 mm.

-» Made with Well- seasoned Soft Wond, Like 4eak, Pine efc.

@ Rldade or sight Vane

—> T+ is straght edge Yular having. some form ol sighting device.
— "Wt Wirking €dge of Oiddde 1s Called Fducial edge-

Tgpes of aldode eye one
@ Plane alidede  ~1e pPlane alidode Used ﬁ! ] Iﬁlk‘\
for sighting. Maferial medal O Wood y; )
—» Vmes are hinged ¢ foud. Fa
@ Telescopic alidede Fiucial edges  OhiectWne

The telescopic Qlidade Used Por measure Yertical angle, horizonta
& yerhal distonce. Hake melined Sight .

@ spri+ Level

— T+ Consists of g Sman metal fube Which contains Smah !:ulzble
= T+ 15 Used for +the levelling of plane fatie- @%
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ﬂ‘ffa‘t E-- i .é. "r; ' el bl s Bty g s B B xm;b’.ﬁ s
@ Magnetic compass ‘ |

—> T4 |5 also caled Hrough compass:,
= Size 20—150 Mm long € 30mm Wide box Carrying a fretely

Used Jor- orientation (). _ i:—i:@}_. Eﬂ
©) Plumbing. fork & plumb —kob Ee il

—y T+ consists of q hair pin shaped brass Prame I‘mﬁn& +uwo -
equal-arm. —> Tt s used for 4he centerings

of plane table as Wen as transPorming | | poies /7
Yocation o} instrument Stotion. J :
© Triped Uie - T - b Me
—> used support the plane takle. F‘“m‘ﬂ'-‘bﬂh E)

@ -:nrmaing, paper— & Hccessnric-g Yor dmm;ng,

--;T:D\'ﬂkﬁnj_. Paper Must be Superior Cl,ﬂm;!'g;-_

—' Accesseri e ) Ppncil, Cuttey; eraser tc,
L]

Method of plane Tabling,

(@ Radiation

— A plane table is Set Up any station then detall points are
plotted on thetr—Yudioting, Line draunFrom the instrument
;_I-tﬂ-ieh after reducing. their espect 3round distance +o
desired sScale: - fodetoiiing . B
L T4 is used For- smait area having all points are Visible
Prom singal station: —\Very accurate then other methed:
—> plane +able Set up at tne Station only.-

@ Tntersection o Graphic Tangulation -
> In +his Methods, the point is fixed on plan by +he intepsection
6f faus drawn from the two ingtrument station.

= I+ s Suitable for Aorge area ¢ case of noccessibiiy.:

Example ; Mmountain, unduleting. Jround etc.,
— for Wncadng. the Instrument station
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T L

—less gecurate then Yadiation method.

@ Ti'ﬂ'fe'r:fmg,

- T4 is Similar 0 compass $ theodoitte Haverse.

— plane 4abie is set up aF =ach Insirument stations. - Yor detmnimg

- T# \s Suitable For sman € Congested areq, live, town, Torest ete

— Tt is 4he Combinaton of rodigtion € Intersechon.

@ Resechon| Fixing-methad -

— TRis Method 15 Used fir @sigblished the Msirument station only.

- RMter fiang the station, the detais are bcated Swher by 'rtuITul-'tnh

o mersecton: => P?ﬂ&iruug,l Rection s hot methad of ptme: table.
Method of Resechion

O Back fay methods ® Two~Point problem methods

@) compass Methpds @ Free= Pint Problem methols

Mote The Te=sut of fwo point probtem is less accurate @ more dedou

then three Fhin} probiem. 50 mechanical or ’t'm.cina. paper methods

Method oF three point problem [, @ Graphical methods

Ly @ Lehman's o 4ridl $ ©rror— methods

Temporary. Mdjustment of plane Rkle
@ Fixing the plane takle on Hipod.
@ SeHing up the plane dakle <3 levelling £ Centering. Simutaneously
@ Sighting. the greund £ intersection Points.
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"Tﬁrﬁdulﬁe eil "ii:-qur"'mg,, ..m-\.rez'umﬂ.:

Treodiite The dheodolite IS the mostprecise instrument
designed for the measurement of haizontal @ Vertical angle.
Application Of Theodolite daying of horizontal angle, Locakng.
points on lines, Prolonging {fdem) of survey line, determine
dilference In clevation, SeHing out Curve =tc.
Funchion of Theodoltte Vg
—> Measurement of horizdntal [vertical angle, bcqnng. of
kines, direct agle, dePlecton angie-etc. .

Classification of “TReodolite
@‘I‘F-uns;i- Theodolfe -—> Telescope Hansited L2 A
@ Noh- Tran st Theodolte — Tetescope Fransited BIw !

+ Figpes ol Non- Tansit TReodolive

@ Vetnier thesdoiibe  horizontal 2 Verkical read lna.‘ﬁ\'ﬂ Vermiers JM0RE!

@ Glass arc theodoltes o« © u W wmicrogmeters 1
rn'n_rmt ey

Thedte are alss clissiied
@ Anakg. Treodslit-e horizontal z Vertical reading e graduchion IRire,

® Verner Theoblite " " ] Ir 1 VYerniers o |
@ Digitel Theodolife oo n directy digital
disploy box T RO |

Temporary Fk’liu-s’cmen-i-s of THeodolite
@ SeHing up the theodolit-e over the station.

@ Approximate Jlevelling.

® centering
@ Levelling. — Theodolite T Vertical axis @rg Hruety lertical Hr;'r\

mnd of Levellingd O Three Screw head:
@ four Screw head.
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® Elimination of paralax —> Observer @ 3ftimar positlon change =
dhject T PosiHion T Change 3Wasisus Parallax AEse | Telescope
o ¥ Cross—halr %Y plane ¥Ir Objcotve ™ oY :.maa.e‘t?'.'t_? aTer
parallax 3TIG1 ]-) @ Pocusing eye piece

Methot oF Elimination of paratiax L3 @ focusing objective

Permanent Adjustments of Theodolite
@ Horizontal axis —h_Vertical axis
@ Horizontal plate level axis of plote level b Vertical axis.
@ Telescope adjustment of horizontal ¢ Vertical hair
@ Tetesope level adjustment of level Wbe on telescope.
® Verlical circle index adjustment of altitude level @ Vertical

index frame-
- ]

FL;Indt1mnrn’ral Lines of Theodolite
(D Horizontal axis —h_ Vertical axis
@ uivigs 6P Collimation —h_ Hori=zonlal axis,
@ HAxis of plote level <b- Vertical axis.
® Axis of +elescope [/ Line of collimation.
Note : Horizontal axis, Vertical axis 1 line of Collimation meet
;5} Point I TThstrument center AT

@ Vertical axis.

Parts of TRodoite
@ Lc-\.’ell?n:p Head gﬁ mﬁ%\'{ el
@ Uppetr T barch TRsTENer Qrm QI THanguiar Plote DX 1 TE® arm

nr Leveling. foot Screw st | TEad ribarch afer WTEYeE, |

®) Lower Tbarch[Trivet [ Base plate Arm 3 Circular hote 1
Shape tHanguia— plate -5 Circuar hote 3 thread TG, WTERAY 4ripos
iu'iing_ Tfeel |LeVelling Head = T ibar-Cch 4 Toof Screws + Tivet |
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Function of Levelling. Head {D “Feodolite cm& ,l.eveuma.-:rél
@ TReodolite s “T-ipod I oHtach I 1
@ Tnstrument B mMain part Support WGt
@ Lower plote [ scale plate I ouer— -.spmulle Wm
el Tz horizontal graduated circle 58 (o~360°)
— Lower clamp scredjat dixed 77§ 1 «> Lower +angent screw
W Slow totated 51— Lower plate Tr dlameter ™ according
#1 theodolite ™ Size desighed 5551
@) Vpper plate [ vernier scale o innet- Spindle axis =
SRl TS| TET §EI Verner Scale TERH | Motion Controlled
by Upper Clamp Screw $'Upper—dm3ent Screw- .
SupporE -> Standard S oo
@ standard o A-Frame: UPPeT Plate T AR 5T 'R shaped B
frame w761 support telescope, \erticle circle § Vernier scake

@Ihde: bo- OF T—Frame — & 5o ome G T -

e UTANGR (o
@ Plote level |Bubble fube uppet plat€ 7 attached M,
55\ weemt foob screw Zmr level TR o
@ Telescope —, Optical instrurnert — ‘Used & Mugn?’}'ging, ¢ \rfewir@
the image of distant Ohjects £ Jes hine of Sight. C
@ Verticle circle ~Telescope T Hunnion qxis 3 attached
EvE | TET Vertical gradunted Circle ol divided Your
quadrants (0% 90° =ach quadrants) ﬂuﬁuh'wﬂl &Y. clemp
Sctew ¢ tangent screw,Used read frue elevated L def\-eﬂmn
@ spindies (@ oiHet spindles -3 hotow @ Trner spindies —3 sgid
@ THpod fAe3¥a solid leg TET 7% used theodolite ot support
TSl = leg T Un Lowe €nd W pointed ironfsteel shoes Trs!
(32 Plumb bob main-Vericle axis ﬂ%ﬁﬂ-&ﬂ hook ¥T TRTE
" suspended TMFE1 - TER station W & A insdrument ok

centering 45 |
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Technical Term used in Theodolite
E_}Fﬁtﬂmﬂll‘ﬁ—uhnhn[ TansVerse axis T axis oY about Jr
“felescope totated =75 in Verticle plane i
@ Vertical [zenith axis T axis B abaut 7 theodolite totated e
n horizontal Plane i
@ Line of Collimeation [Line of skt ':l:'mqalnurg. dine By &t eye-pia
W Cross—hair— & intersection T Omeﬁuveﬁ'r optical Center—
?1.- pPassing Ts1
@ centermg Jround ‘station mm—kfﬁ Bm 3l theodoltte setup,
® Transthng| reverking| plunging, Telescopes (s Vettical plane
'*h'l‘ﬂl!ﬁl'o 180° ‘H‘l"hlng.- It Process ::'.‘TI
’@ Swing: Tetescope g horizontal plane AT Vertics! -qafis By
“akout r=volving T Process Ty " URight swing.—> clockwise Yatatio
‘LePF swingr AnH—Clockwise tertation
@ Face Rightt Teodolite Tt Verticle Civcle - ObserVer Tt Righ
hand Side ¥ 561 g Tt oy ITCLeY ObserVation, face right Observalion-
@Face Left Theodolite o Verticle Circle it Observer Ty L=p
hand Side ¥ SF&1Z I Qow Wt ObserVahon Face Lol Obseralio
@ changing Face Treodolite B face changing. 397 Process Y
left 40 Fight € Nice-Versa. , .

@ Tetescope Normal Vericte circte lefram Bubble of telescape up
@ "retfl.-scnfs? Trverted —> fight i - down

Principle of Theodolite . !
Treodolite & optical plummets (plumb bob) bubbie fevelX
.smduui-ed Circle W Combination Wa hm-'!zun'l-ql . Vertical angle
Find i
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ﬁ‘"d‘f E‘a‘—‘l‘-'\.- o .—-l el u.-"l:-llil.}" l I'I, : 3 IJ

T F
Fakdape 3 :'.:- Ea
;j.l--lu-l PLTI Fpe iy ' :
— —————

“Traversing

A series o} connecting. sHaight Line, each joinin i

{wo Points on the Jround is caled paverse, .

Miaverse stahiomend Point “fraverse legs: Jam st line.

TFaverse mglq;g-& consecutive fravers :ﬂ:‘-\h’ angie.

Tgpes o “TFaverse

@ closed “Taver=se< A troverse which ﬂatﬂna. Prom

<t+ation ¢ Closed Oh the Some gi-q-\-zan o run between

Hyp KNown station IsyCalled Closed fraveyrse-

- RAccuracy of linear $ angufar. meusm-emerrl‘ may bﬂ“ﬂﬂec

| ®mefinternal argle

Sum of external agle

Hlsehrnlrsum detl:

: (zh=<) X 90

(2n+4) X320

'Bgu“ & 0 oy y |

@ oPen TFaverse A +Hroverse Which Neither returns

Aol 49 1+S - StarHing. Station o €nds On ahother Known Station

\s Called Opeh Hraverse,

> fecuracy, of lineayr ¢ angular- Measurement may hot be check

BeHer— megree of accuracy. T 3TENAr ~» Closed Hravetrse

Basex on TTnstrument

GJ chain 4raverse

a—
@ compass averse - J \ \ /\ /\

@ pPlane +able HaVerse \Cli-"-ﬂd Wm‘s@:ﬂ \/ V \

@ Theodoite Hroverse

Mosk Qoourate

/ g D \F

@ Tacheometric troverse F TE fpentraverse
"Methd of Faverse piotting'
@ oy paraliel Meridian B8y magnetic bearing.

@ By deflection ahgle

@ 8y Coordinate Method|
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Consecutliye | pependent c:mh:i note s

"~ Latitude ¢ departure of any stations with tespedt +04he Precedin
saton is known as r:unfs-.-.-cuﬁ'-.re Coordinates .

@.Lomuae Ttis the rpﬁjschmao# Suvey Une - The .ltt+ﬂ-ude of q
survey line is dePinesas its €o-ordinate Length mensur=d garalie
4 Qssume Merdion. Some+Hme lobiude are also called Meridian.

thing: —> latHude B¢ Measured NoHhward [upword [Southing —>
. |Lattude (L) = Lcose

loHtude @ ¢ 'Measured Souihward | downward.

A

® Departure TV is the projection of Suvrey b
J.lm': The departure o? a sSurvey line is T - ' AC
-aePln:d as ‘s Cu--cruhnm-e: length megsured ‘_/
perpendiculoe— $0 aSsume meﬁdmn. Sometimes | / :
departure Qre QIS called perpendicular ;

———— . . {5 - }
EasHings ~> Departure O € Mmeasiied castuabd. fl N
WeSHng! -> Peparture © ¢ Measured westward - AN

Departure(T) = 1sing sign ~ +L |4
. 1 s ! . ¥ " . J'I Uy +m
: W et 5
Tn'!-ﬂ.ll':lind-epe:nclen‘l- coordinates ‘ ' —'1'_-_%." -L
7 T 1)

tatitude ¢ departure of ony stotioh With respect ~ 0 -
L] ] L] [] s_
} the Sommon OFigin 1S Known as independent coordinatec.

¥

' galancings P Consecutive Co-ofdinate 1
for- closed Hoverse Tlathude =o' ¥ = Departure=o"
Length of line () = [[ot+ude? + Jeparture? !
Reduced beunna,{E] +an—! rme\mﬂu\-e\ E

. \ Lottude [ '
Checks in Closed' raverse |

Pleld measurements g clésed Hraverse ploHted I3, rqvers
Wr erd Statien ~TRY starting. Staton J coincide wier, VIw
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dfscrchnc.g. -y [r—— unaumr- errors T UTIT €SI

VT rror (i€ Closing. Srror 91Res) corrected gmphlltal
or Computalion Method W@\ ' ERPFITE
vt = B e - L. A

Correction for Clised Traverse ¢ !

@ Bouditch's Rules i
~> T+ is Also Known Qs ‘Compass Fule.

—> This Fule is used 10 balance the Hraverse When the
angular ¢ linear Measurement are Squal Precise.

5 T#is most Commonty, used iIn traverse adjustmerrt. 4
-y |correctionto laf, = total cmrm Lop % Lengthof any side
- -!unnnrg.l Correction '?ﬂ-d:puﬂ-ure. ‘1 permshr#m

@ TFanstt Rules . wo )

i => This Fule js used 4o balance the {raverse When the
anpgutor measurement more p'reciseihan linear measuyement
—> |cerrection 40 1ot =-otal Error in 16t X lotitude of any 5.,._:,.9_.

~—> similory, Correction {hr- depariure, G’Geﬁn: surn of alf J.cthm

& Gi~aphical method

@B}';s Medhod - . C o

Tacheometry.

—Tacheomety. 15 the bronch of surveying in-which beth
.m.i-r_m[-q]. 4 VYertical distance Qre da'i'jﬂ'i-mihed from
inst-ument obsevvation: '
— T+ is best Po- steep ¢ broken ground, deep raVines ¢
Yarge water body. 'Removed — Tape /chain '

“Gcouwracy, Wow in plone compared 40 direct chaiming .
« oyl 1 More in broken ground. . _ Dol

-
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Thstrument us r*d n ‘rqchc-umcﬁ-ru.
E‘"ﬁiﬂh:—'mﬁ ‘tﬁ-:ndmﬂ-e - Stadio hair— I angllatic lens

“stadia-hai—2 ¢ gross hair -2 -~ Top Stadia hair
'(_g_sh&in \"ﬂdf Vvertical stave ve"h"-'l:!- a“‘“ ( - = hz. cross har-
fength; S—10m -> radugted n decimars of bottorn Stadia ha
‘Metet: ‘ Rig « Stadia diephragm

System of Tgchocomelvic measwrement

@ stadia hoir syst@m —> Stadia hair provided E7%1 -> common Metho
@ Eixed hai- method ‘Constank stadia ha- Variobie stalf intercept
® tovable hair methd Constant Staff intercept Variakle stadia hair
@ Tangential system > stadia hair provided %71 Reading. taven by
single horizortal;cyess hir- —» 3enerayused B4+ afts i he=ds
$wo pontings of felescope.

@ subtdense bar System gEnsttument Briised measuring horizohta)
distance. {Feason undulatons Tr thetructions & Chaining difficutt ege
Hori=zotrtal Dhstance = %x 206265

Where 8 = Distuance between center of disc of . Subtense bor;

B = Horizohtal ongle Subtended by theodolte In Seconds.

Distance Formula.
Hori=ondtal distonce :
Case x Lineof suj_h-} is hwizontal € stoP! is Vertical: =o= Rs+c
Cuse s Line of sight s inclined ¢ sta¥f s Vertical. D =KSCoS §-4Csin
‘cuse ! Line o sight is inclined & Stal? 1s hormal. D= (Kks+c) cose-+hsing
Verhcal distance. -~
lcase T2 Line of sight is lnctlpa& P 9!{1"? is Verhical: \‘=——lﬂs!m +csthg
cisecgr Line of sight is inclined ¢ %aff is normal: ¥ = (Ks+c) sing
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man |

T} is q @pecial convex lens/Pited in Between the objective

Analetc tens

¢ eye pieces. => The man purposelto '@;‘He:l anallcHc dens
in Surveying telescope 40 Eliminate the tﬂﬂl#me constant;
From the lacheomete=r distance equation. Enor
Tncreasing > absorption of dght. ‘Reduetion briviancy, of image.
*Tacheom eter distance: equations?
Horizontal Distance = KScos™o ' o '
Verdical Distance = .%iks Sinfe: .-‘ . T

| i !

Contouring
Cottour R Contour- is anitmaginary. Linej ori the ground !joinikg.
#he ponts OF equal eleVation above the datum surface. 7
11 | “The process of tracing. contour Line on #he' dirface

|.'<a{3'; <arth ig ‘caned Jm‘ﬂr@- 4 1

-'_l'j‘

"
LA |

Iy i

Jucharacteristics of cortodr Line
—> The contours of diffcrent elevation do Mot Cross each
other— excep¥ in the case of an overhanging cliff o cave. '
—> Al Poitt-s In @ Contour Line have the Same elevation,
—> A Set of closed Cohtour with higher Ve thside indicete o kit

¢ outside indicete 0 pond or a defre ssion. i,
~> Cohtour drawn Clesed dogether ndicate Steep slope ¢ Yar

apat+t indicale gentle siope.
—> Contour @qually spaced p=presents o Uniform Slope-

—» Cohtour are P'CII"CI“EJ. eq.l.l'ldrgl-[-unced 5-H—-u|sh-|. tE"ﬂ"ﬂSﬁh{-E
an tnclined pline surface.

-3 contours do nNot have sharp -hlrhing,.
~> Contours do nok Pass through Permanent sircture -

~
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Metlads of Contouring

@ Drett Method ! © |'® Tndirect HMelthod:

L3 Contour Hraced ongikrgd. |- Ficuds office

= Very accurale method. > lesws accurate method.

L3 Slow, edious ¢ Sxpensive, | > Quicker; lessedious ¢ cost

> Used Por- small areq With > Used Yor hiny areq ¢ sieep
Asw undutation- shipe.

' Thees of cTndirect Method!

@ Squarefarid Method’ —> o 1ow undutetion area, -+ ]

@ cross Section Method ~> for toad, camal, Riway =tc.

© Tacheometric [Radial method —> for Figh Unduletion area.

“Technical ~Terms used in c:unhuringr
@ Comtour Tnterval wme Verticle distance between two conseculi
Contour IS Called Comtour interval. T+ is kepficonstant for each map
“Depends SANEPA(scale of map, Rvaitabity of +ime ¢ fund, Noture
of ground, éthd of Survey., purpose of map, Amount of Permissibl

€rror-  Contour Thiewel = 20 m_(Sx system)
ho: of cm per km
= 50 £ (EPS System

10.0! inches per mile -
() Horizontal Equivatent “he horizontal distance between +wo con—
gecutive Contour (s called horizontal €quivalent, ~> ot constant.
Deperds Steepness of ground. ~» Less, steeper Jround wrl
@ Tndex Confour ~Topograply 'Map ™oy have Many. Contour lines, it s
hot possibie 40 Level the elevation of =ach contour linento Make’
{he map €asy 4o read every P Icortou— Line Verticaly is an
ihdex Contour- —> TRick line — T etevation marked imftsg)
@ contour Gradient - i
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Me-ﬂnd oJF ':r_n-i er—pmcrhun
e process of drawing contowrs Eetween the

Plotred ground point Is' Known asTEpberpoldtion of Cortows.
@ Estimation or Eye judgment Method

= Tmperfect Method —> Bugh ~> Smail scate - Qccurgey tow
@ Arithe N

~>» Qccurate method. ._-,' drge scale -y 4ime Cohsuming:
(rtaphical Method 3

= higher accurtte method . => tapid ¢ Convenient.

]

Uses of Contours “
-> Trawing 6f Section —> Determinatlon oF intervisibiity:
~> Measurement of Catchment's areq.
-5 Selection 0f canal alignment.
‘= Caiculation Of Sterage Capaciyy: of 'resewatr—
—> "Tracing. of Contour Qradient. ax
~> Selectien ¢ Abcation of toutre, .9

Setting out
Sefting out of sman Building,

T+ Is the Marking oF 0ut Lines of excavatioh on +he ground
for +he Quidance OF the Conttactor ¢ the latours 5 mMinimze
Hhe digging foundation Hrenches, it is Very. necessary

~The Muin fezason for setting out is 40 minimize
‘1. he ‘cost-as Well a5 Providing, 4he accurate lacation of the
Structure.
dr imethod of ‘é‘:hl-i\g, out
@D Seting out by circumscrt bing. fectangles,
@ Setting ot by rectangles formed by the centerAine.
—> Bohing_tud_ts used for Setting out of sewer:
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. Curve it

A curve Is the reguio- bend path. the curve may ke etther
Citrcular; Parokolic oF Spherical '

Tpe=s of cuves | ' !

" A . . . . <+
Horizontal curve Yerdical curve
¥, ¥ L T K
Circular curfve  Trgnsition curye Summit Curve " Valley curve

P simpte citcula-curre (S Cubye Patabolq’ _
-y Compound Cuwve 5 Cubic Spiral ; RN

> Reyerse Cirve -y Cemniscate Curve. '

‘CiFcutar Clrve
@ simple Circular Curve e cuwe Which' consists of a Single circull

arc is known as Simple Clrcular curve. T+ is +angential 4o the both
gtraight Portion-

@ Compound curve “The curve Consists of 4we or more ore of differet
Citcle with different rudii’ have In different Center Loging. on the sam
Side of the commen 4angent f Which bend ih the Same direction is
khown as Compsund CurVe.

® Reverse curve The curve Which consists of $wo arc of different
circle of same or different tadii but the center of are on Opposite side
s Known as reyerse Curve .

“@ : . .

Elements of Curve i ‘ \5’& / ! \( "*"r
@ Back Tangert I, : s 7'/,'-45\\.%,
® Forword Tomgent T = 7( ;H N‘
® moint of commencement T (citve Stan)) A | g
@ Polnk0F Tongency. ; (Cirve end) R\ an AR
@_pﬁma? intersechon T, back +angent T Forwary \-;_/ '
$angent B Tntersection point BY ©
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Lman BB LY, T,

il . R L
W _4. 1 ataiy . .- -,L 1.." , 4 AT IS

© Rngle UPMIBCJHUH td] -Parmm—d +angent de?led-s W'ﬁlﬁ'ﬂn&‘ﬂ-
@ Rngie ol Tntersection! Back and.ent = forward fmgent fimk angle.
@ Tangent -:nis{-an\:elhj— Run (£) vt t

@ Length of cnve T?@'TQ_E‘H%\' Cve lm'é} L=-.E—ﬁ-a—-
@ Long Chord ; T T, Vg Frs= st dine T Mﬂmm::@
@ Wi ondingte  CurVe.x dong chord ®Y mid poimt faomr d:s-l—m-;e?é‘n.
rgmd--urdml&e = R(1~cos4"
@2 Apex distance pmm u? ln+e:rs'er:{-mn x CHH.IE_%“ mid Fﬂird-
R distance BT J apex distance = R{EE'C..E-_——:L')
@ Normal chord  Cubve BT U Successive (HTH)regular Peg: -
f=Tmr Curve =t

@& Sub—chord T hormal chord $7 2 Short ©56) Seneraliy, T
Sub-chord, Curve Tht beginning.T end#w occurs So51 -~

L

H . . . 4 | ' «
Degree of Curve P TN AL
@ Warcis 3sm, D= 1318-9

H .19 . = o o
@ ¥ arc'is 20m, Y= 1.1;45 Sy

) . : il
. T TR R e
“Total Station Surveyn o
il +n+ul station 1s an electronic foptical nsirument used
in mnﬂern ‘Suw-cu.mg, P building, Construction: i a
Combination of an <lectronic theodolite <€ on €lectronic
distance meteyr (Edm), T+ is also integrated with Micro-
Processor, 'EIEC":t'ar'ch data Cotlector ¢ storage Sysiem.
C‘ompene:h-'l-s‘pil Total station

@ Base plate ¢, Levelling Head
@ Foot sCrew & 0 ; '
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4‘_::&” ? '—'ﬁv ‘“_ l.‘d-l ".l- __I -. 1F Il':-.' ey Ei ::: ] ?i _- --II 'I . -.r.-._. R -
@ Telescope

@ Display,
@' keys ' ' ' @ Eye plece
® ophical plummet | U @ objectiveilens
'@ Movizondal Clamp screis ¢ "' @ Battery,
@ Horizontal targent screw @ Focusing khob
® Vertical clomp screw 63 Vertical circle
@ Vertical fangent screw @ Sighting.
@ plate leve) @ Handle

‘@3 center

@ Usg port e+c;

Function of Total Station:
* Ly mheasurement of herizortal distance, horizontal | Vertical

1

angle, bearing of Lines,levelling etc:

Fdvantages of Total station
—> Quick setup of the ms{'ru'meni onthe {ripod by the Utilizing

the laser plummets.’
—> Calculatiens g Coordinates is Very ¥ast $ accurate.’
~—> It Supports local ianguages. '

«> N0 Yeconing ¢ uwrtimg. ertors.
—> Al 1h one ¢ Mmukitasking. instrument,

—> Faster Work, saves fime:
-> Date can be Saved ¢ transPerred 40 0 Pc-

- T+ has inkegrated delabase:

Disadvantages of Total Station
~> The Tnstrument COsHY then other instruments.

S T might difficutt for Surveyst—4o investigate ¢ check $he Wwork
= Working with total 1S hot S0 €asy, more Skitted SurVeyors require

:—E To perform the work Completely Hs heededto 9o back 4o the
office 4 perform drawing with particular Softtware.
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Features of —Total Station
@ istance Measurements major part OF +otal siadion. s
EDM- Ronge 2+ KM —F.2 K+ (Accuracy smm—lomm per km.

@ fingle Measurements Efectronic thesdolite 15 part of

{otal Statien. Used measuring horizontal ¢ Vertical ongle.
@ccuracy. 72— 6 Seconds

3) co—-ordinate calculation

(@ Dot Processing

® Jisplay

€) Etecironic Bk Use dota stored Capacry. 2000 — 4000 pPoints

@ Power Supply Rechargeable hickel ~ Cadmium botteries (z-wk

@ Refiecto— ov Prism Constructed Qlass cubes 1

prl;cqi-iﬂn of Total station

—> “Topographical Survely. ~» Ccontrok Suryey

—> Cadagiral Survey. —% Heigh} measurement |
— Engineering survey —> Rrea calcultHons,

— mMine Supvey —>» Resection

> Detal suwey _ —» Remote digtance meagureme
—> Co—ordinate calcuiations | —> Rood [ Rail/canal Survey.
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—

(}110!:&1‘[00 stHoning. sYstem (GPs)

(1Ps s a Sateliite based navigaton System-that can be Used
1o doote pPositions anywhetre on earth. 5 Gps designed
operated by the U.S. Department of defense (Do ).

Components 0t GPs
@ iPrs Antermma antemne come th many shapes P size & e
pasic funciion is to feceive the Cps Signal-
@ (s Recewers Receciver is used o collection of geogra—
phical dota of specific area.
@ (iPS ISPy & Storage Records @ re-ports are displaged &
stored by GPs display, ¢ Storages componerts.
@ Trterface siandardized protocal Qliows do¥a €xchange
between Many devices or interPacing With other— devices.
B DePs is esscentiol a system 40 Provide positional Correction
40 CPs Signats.
® “Ps (nround Control ﬂaﬁm-s[comrot segment Measurcements
collected by the monHor Station $o predict the behavior of each
Satellites orbit 19 atomic clocks, Predicﬁun data 1s dlinked up +o
the <atelite For Hransmission +o Users.
® (ps sotelites|[space segment

Functions of cips
—> position £ Coordinates.
— “he distance ¢ direction betWween any two Wagpoints -
> "ravel Progress yreports.
E fecurate 4ime measurement.
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sesan [ it e
Rdvanteges of Gps 13 _ _
—> T+ helps +0 Survey with many. Himes Jreatet- precisioh.

— T+ helps Ao Complete q SurVey With lesser fime.
= Tt reduces the difficury.

- (s WOrks in ail weather: _
— Very. less chonce of error: o
5 Easy 40 havigote, telis the direchon ¢ reach 4o deshinahion.
-5 low instrument cost. - :
Disadvantage of GPS ; o
— Required special hardware € Software.
—> Higher caphal Cost. , :
@5 Ne<d P good care ¢ handling. ' o
- Privncg,,cbhmnﬁ.

—> Weak on Many place, ‘g, Mountain buitding. Stc

as]®
"a LI

CamScanner



Note Book

Date:20 [ [/

Lln ear Men Sur cm:=-n+-—

earth surface {§ point it distance determing =3

+wo method w1

@ Direct Method [@=ndirect Methed 1
5 -Distmce measure drecly- [ By. Calculation .
5 Pacing , +ape, chain - EDm, Distpmat, tellirometet:
> Low accuracy.- >, Nigh accuracy: d L

Pacing. it consists In waking oVer a distano= $ counking-
number of paces. Average ‘engthof pace = 8dcmor 2-54
Distance = No. of pace X pace factr Yse Recormai ssance survey

nstrumend for- Measurement
@ Passometer InstumEnt shape like Weich Carried i -
pocket, kirk Rutomoticaly yecord the numberof paces.
@ Pedometer— simila-40 passomete—Lirk k=cord the distance.
@ Odometer mSTRY A distance TG device B | in km AT |
@ specdometer MEHT TREAR speed SR dighal instrument Bry

Tape -
Tape length | width | Material fccwacy | Yse
OCith[Imen [10,2%n |12-15mm | Closely Woven Linen. | low offset Measure
@m}uﬁc 20,30m () |16mm E'm higherihen® | OFf ot measure '
) steel 10,18,4050n | 6-20mm | Sheel higher-then( | eonstruction Wk
@ Tover [3Shanm|6Mm  |steel e44 Nickel 36/ |accurate |Base measurement

Note linen dape Lght, flexible mrs1 = Vernish Tfive, Moskre resist 60
T high S03.T pun error- e Metatictape tire & Stretchmg Or 'I'ult-‘iihg,
s Wire, nored 2itaia Hrvstt high Femperature:emor gvs1
Gilass fiber (synthetic) Materiot YPoss fiber With pve corting

USe= Nt hrink
Use ony - Wettheyr %'E-rn?":_ mrﬁsture change 21 Stretch 1 .Em ;
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e -—.-r--.-r = rmﬂ'ﬂ'ﬂq.—!ﬂ' “ L—;_.;.—..,;T: = R e

%ffd‘f wor sl .t-LL -uu#uuﬁ-—i-ﬂm.ﬂ.d.‘quAAJtL-uM--m-_n

Chain _
chon | Engineering | Cumter's | Metric steelbamd | Reverue |
LenQth 1004 66 % 20m,3om | “2om, 3om = |
Link Ang 140 100, 15p 150 . od dgn
Each Link =R 0668 wcm 0Ccm 2-0625 %
Use ﬂ!‘ﬂfnm:iq Suvey. hiah accuragy |cadastral ﬂn“i:y_
V@ Shaped Wng : Link !

9 : ; o
Handies : !
: Pig ; metric chain
Mehic chain  material Links-> galvanized mid Steel. Diameter Gmm
Hodies ~>brass (include in Whote Lenglh) =5 With Swivel Jomt for Flexibiliy
Talies' —> brass (€very 8m, 10m elcT T 55T brass ying: Sbrass (every 10ma

nstrument Yo Mmr.i'ng, stations |

@Peg Side 2:Scm lerngth 15cm Use Survey station T Mo IR - @
‘matertal Wooden z harder Ground WEMHAT Tron peg-.
'@ Ranging Rod' Eength 2-3m diameter 3cm Use Stakion mark, st Aine ranging.
Materiali Vight, thin & Straight bambo, Wel Seasoned hard 4od.

IR Mekliic materiols ¥R §vas! Plinfed black-white o fed-white
(Retison Long distance T bad Weather 3 IHT Jwwr| Lenginof one paint 20¢r
\isibte upto 20om

@) Ranging petes Length 4-am Diameter 6~10cm Use undulating Sround
;cru. 1ong. Lines h:ng:ing. 7=f1 Materiad hord Wood or steel
-éﬁFFMEH SieMlar 4o Fanging-vod Length 2m oameter 3cm
-U_SEI smoll offset measuring T |

gﬂﬁﬁw fanother name marking or Chaining. ﬁfa

;ﬁ':i_.lemih H0Cm(25 - S0cm) Diameter 4mm { [ Somm | v

L ]
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H&lﬁlﬁl qood quality. hnr:lened $ -I-erﬁf--ercd Steel wire. -

ho of awow n ene chain 10
@P'"'”‘"P Length S cm tdeight 2-5 N (0:2- uguﬂﬁ\ |

Material fron‘Use centering i) W) -
@Ltne Rarget small reliechngd msirurment Bri \ /
Use Chain line 3w intermidate pmn&- Pix et o \/

© plasterer’s laths line ranging a1 IMateridl Soft wooden)
Length 0-5—-1m -5 long. intermedicte Point SeHing Iefursndn
Colow— White or Light =Y
@ Whites Length 0-5-1m ‘Shape Circular Use. lothe Thi

I «> T Sharpened 4hin Stcks B pleces T
@3 Bench Marks It eleyation Known i@y permanent T fixed pottrd-

Ranqing-
. Ranging. is the process of Fixing intermediate points on
the choin lines.
Types of Rangmy ;

Teres of Rarging | ‘Suitobitiy. Reguired tnging'<{
@ Direct Ranging: | End station iMtervisibie 3 1

@ Indirect Rarging. |End station hot \Jisih-lc!hhlrﬂl:h 4 '
@ Rardom RoNging [ Den se forest >4 A

fote! Tndirect Fanging o k=ciprocal tanging WiRY erSve!
Abney. Level obiect B hin B nclinatioh St Optica) Instrument
¥ 1 — Ropid Work, ©asy Sumaktes Hilly area Byer High
Wse; -y Mmeasuring. Vertical angie @ stope '+ Tracing grade
Cohtours. —» ~Taking Cross Section in hily Qround —» used as
hond tevel by seHing i's Vernier index 4o zevo - Jeveting,
t]
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[

Soutece: of Errors
@ Personal error WX 33, confusion T careless wwe 751
© Inshumental error Instument W Ter adjustment = AT oo
@ Nttural etro— “Femp, uwind, humidity T yefraction 21w

Etrtors in chaining, —>syctemotic error
@ cumulative Etrtors - Sarme direction 3 add Tt dongetr o1 Shorter
MY o EFE pes 7 Lengthof tine
@Pﬁshhe cumulalive error— Measured length actual Value Yozr ﬂﬁ'?%l
Reusots Link bending, ignored sag. # Stope Correction, incorrect
alignrment, Working In Windiy Weathet: Correction —ve
@ Negotive cumulgtive Srror-measured length ackual Value T e 5%
fReason link open, standard length Swzr Choin long B4t iCorrection tve
@ competsating Evrors Mibtth direcHons™ occur €51
‘Reason Tncorrect holding 0f Chain[+ape. :Correction Not ~» ¢ JT
@ Recidental Errors surveyer @ Careless WL etror mi‘ﬂt'shh
Reasoh: displacement of Orrows, Wrong tead ¢ entries in Peld book -
—>Rondom error —> o{dN Wherc N = ho+of obseryaton taken.

Cotreschion {or Linear Measurementagssi  signt

@ Correction for Standord [absolrte dength [Ca =5 +

@ Torrection fo- dignment = L{L—C058)-+1, (1~ C05 6,) —

@ Correctitn For Sope Ot Vertical alignment =B =cg —

@ Correction for Pt & tension (Cp =PRIl T o
® Correchon fortemperature|Cy = (Em—to)L® | . +

@) Correction for saq| (g = %(h;_]'!- —
O o < I e oy i B
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Resrdum Evror = Measured t;uqr&-w--— Hogsd Pl-nhubéE_ Valve — \ariekicn

Feory of Probabiiy 1s applied 4o Accidentar evrors | No.l.e BOOk

“~Date: 20 [

= ' ' chain @
Not e (*n—u-_- leng:hh = Measured Ienash x%ﬁﬂ%w—rm—‘-
= oF Chaln \2 -
rue area Measured areq K@Bﬂc—“i—“‘%ﬁw |.

True Volume = Measured Volume X 5%;‘:;1%#&? cha h)
Same quankity B

Discrepancy = Forward distmce ~ Backward distance

Chain Surveying
~> Tn chan Surveyng only lincor Measure ment are faken.

Surabilrty. " Unsuitability
@ Pty tevel ground I® undulating. Sround .
@ Small areq @ Aarge ar=a ' , ~
@ Open areq @ Crowded Orea !
@ Aarge Scale plan are required- @ weoden Countries

' Principle of cham Surveying : !

—The main Principle of chain Suveying. ts +riangutation -
—» The best friangle for Choin Survey ts Squiloteral|ideal $riange.
—> The Hriongles should hot have any. angles Smaller then 209 <
greater+then 120° is calted tyeli~=Conditional 4riangte ! ¢ Vice Ver<q

{s caned Wi—Conditional #+iangle.

ITmportant point ih Chain Surveying

@ main Survey Station The PoNts Where Huwo sides of mon +ritngte
meet. REpresent Small iriangle with Capital leHer
@Momswyvey ine The line 0ining.+he main Survey. Statioh.
@ Tie| Sub- Stdiary]sub- Station “The station s€lccted M the
main Survey line - 'REPresent smat citcle 'with small letter
@ e[ sub- sidiory|quxiliary Lines . —The line joinng. the +wo
+ie station on mam chain line. = long oPfset’ avordiaett .-

B euse line . e longest dine in Whole Survey aren of main
suweg l.tnc- NOrous SurVey. Station = plo+ted ml-m*\-e‘l-e:rehpe-l-b
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ﬂ’crraff; e e T T Ak,
@checul’mo# hrm “The J.m(. Which Fun in the Pield 4o Check

“accuracy, of field Work. Tt 4riangie TIeAr 331 check line o
Main survey Sgi-hn

@ oFfset Laterql measurement

fo- Locating, the posttions of dedalis. : main survey Ane K
Il ' =
“gpes of offset Fe, 2
£, O~
I3
[l Based on measurements \b“ o I
@retrpendicular offset |@ Oblique offset
right angle 46 Survey Line | not right angle / Py D
[B sused on Length - M A
P P :
E‘Lﬁns. offset @ short offset e stator O
L>15m L< 1sm

—» Small Measyrement-“som chain line .
i Obstacles in chaining,
Conditlord [Exomple 4
@ obstacles in ranging but hot in chaining Hit focks
@okstocles in Choining but hot th ranging Rivers € Pornds
® Obstacles in both kunging ¢ chaining Tall building
fiote P chaintwlong —> less measured distance.

if chuinh'_a_hbﬁ: —» Mote measured distance
—> sigh of Correctioh VIPRURY error T Opposite EFE |

Right angle Tnstrument

@cross staP?  Used Cadastral map
@opPen cross Stafd @ french cross stoff © Rdjustable Cross S‘H‘Fﬂ

measuring 4-5°¢ go° Measuring any angle

Mmeasuring 90°
@ opHcak Squate -> most accurate & Convenient then Cross sttt
—» Based on double refiection. —> henemluuud mensm-mg. -lrmg,oﬂ'.sﬂ

@) Prism Square more modern ¢ precise then optical Square.
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,-"‘ﬁﬂdc{

c:o 0

Measured dn--:chun of sweg, Aines by means of
compass ¢ distance are Measured by tape or chain
directy on the suface of earth. .
"5 Suitable Yor those place Where the maghetc effects is

least or hone. ST

{5
- j q

“hpos of Compass .
/[\&@F\-izmaﬂc Compass @ surveysr Compass j
180° - oo . “

Pt ] @ N 7/,...33\ _
N - [ - \t:HJ - W o T ‘\ e .
. B =
UDE . .| ,-QI"E f

© Whole circle bearing system (@ Reduced/Quadrantal bearing,
@ Tripod 1S not =ssentiar- | [@ Triped s Very essentied:

@ Tnverted (6°at South £ tun ci) |@ Erect(0®at north ¢ South);

® scale are atlached 10 heedle. |B) sculeare aHeched 40 box.

@ Board Maghetic heedle- @ Edge bor maghetic;heedle.
@ henerauy. used ih SurVey Work. |@ Sometimeggged i Survey Work.
I@}Reudfng. taken by help of Prism. [@ Reading taken direcHy from.glass;

Tmportant point Used In Compass surVieying & ‘E\;,p“*

P = Hrue meridian T Survey, line & mﬁiﬂ' {Tﬂc.‘“ ne s
m;’l' horizontal angle ok fizimut wlesy .° | /, Q\ﬁ“h ;
g = Mus}hehc meridian T Survey line =wr )
= hor zontal angle & Bearing, WSS M y
.= Tfrue meridian T maghetic meridian
fiomr, Tre horlzontal angle! g mmeclinetion T Maghetic declinatian

arSe=e 1

CamScanner



Note Book

Date:20 [ |/

Aman r_,,,‘.,h- A SIS SRR G s AR
Mf‘t‘lﬂlﬂn g e ﬁ QI -'G'nce:d direction, WERY Fyrerrar
survey. lhes Ermr bearing Measure TFs! '
P Types of Meridion
-@ True Meridian earth Y North T South OT pnsaina. E_,%r imuginqﬂ
Lihe S| 3T A - Astronamical Meridion.
@ Magnetic Mendian T3T Standord Yeference Yine T, G freely
‘batanced Magnetic heedte 2T o wf | uj,?r:&ar local adtrackion Y
T S|
©) (wid Meridian Tretufer area T Centtul portion & pass T rte
merdian Tt
'@ﬁrhhurg‘mdmn MG STET IR FEET UG direction \%’rl

Bearing grelTir reference mevidion T Suvey line @t hotizont
angle Br1 Wt Clickwise direchtn 3 measured Nissl

__ ypes of Bearing:
® True Bearing True meridion 2 survey line Bt horizontal angle &
@ Maghetic Bearing Magnetc meridian T Survey Nne Rt hrizortal anyei
@ (rid Bearmg Grid MevidianT Survey \ine fd=Tmr horizontal ‘angle EY!
@ Rrbityery Beving, -r-ﬁf Arbitrary meridion T stey Line s horizonkok arglei

Sustem oF Beuﬁngp
@Whole Circle Bearing (WcB)  |@ Quadrantal|Reduced Beoring
Ly North 12 Bearing measured Tz > Novth T South Wil
> Clockwise direction Tt > Clockwise Tr Hnﬁcluckui?c

> EEGHI‘IE]. W \lalue B!-'ssu"gu'sll — BCﬂ’ring. Y Value 0°—90° =76

v~ Example, N — EXxample, Ny

u B¢ [ N .

LW =06 \k ‘o b ? QB{RB‘:SQE - ‘1}\

s » . sl.a *
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T TR T o
s ropll i F Pl 4y -

A R

preas B

E'.nh"v'ff:r:.;:ﬂﬂ n-l’-_ weg 40 48 . 1"

case|-W.C.B Rote of g8 ] 68

L | 0%—%° Wce |  Nee

| 90°— 13¢° 180 - LiCB SOE |

3. | 1830°- 230 kee —180:: . - - SgwW )

4. | 23"~ 360 360° ~ IAICB L NOW

5 0° N

6 9s° E90°

e 18¢° S

g, 270" AR

- ‘ sl
Fore Bearing Back Beariny

" Sutfey TSR direction Tt bearing |> appesite direction T bearing-
mlmctc Bearing = Fore Bearing4=A30° | Fg T RE & difference =180
i FB <18’ >@ ifFB > 18>0 [ufk statton Aol aHraction Pree.

Dip T+ 15 the inclination between the longiy dfonal axisyed G
megnete heedle ¢ the hoizontal plone through tis pivet-
)

<> Tip ok Equator—0° &7 iginei’ s magieic heedie
— Dip at poles — 3" Y Qo N /é"F )
—>\ertical angle €Tl Fu’\ﬂ — ,K :
“Maghehic veclinalion N fefrm ) . \uum—( —

Tue gearing = magnhetic Bearing & '.Decﬁnaﬁun |
ipes — 2f declinotion east 7 Ipr @ or Eastern Declington
— 4% declination West 3 9rr © ar lestern Dechnation
Lines used in compass suryeys
@ Rgonic line Zero declination R point , Joining. I6E Line =r|
@ Tsogonic line equal declination W point, Joining. IF Line Bl
@ Tsoclinic Line =qual dip Wt point joining Tet Line w1
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—> lhqsnch-: declthahun cohstant g?ﬁ, hme "HF;‘ETI \aries e
—> Magnehc \arjatins is More near pofes ¢ less ot epuakoy

Types of Variation in Magnetie eclination

@ Dwurnal Vartakion in 244 (3-17') > Daywm TE L nightw T
Arnual VareHon in year(1'-2') = Surmmer 31 wat T winker 7 r v
@Tﬂemlm- \ariation tn 250 Y=ars (0.02'- 172') = large \ariahon ..

@ Drn=gular Varighion Due o earkquake Volcanic, Storm e (122°)

ANCALECLI N |

“Termporary Adju stments of compass
@ centering Jround stotion Wr 2t Verticany. TRy pivets et PruCE'SS‘l
@ Leventing graducted ving otE R, horizontal, holding: T ProcessEY

@{-‘ocus;ng of prism clear Rgures ¢ graduations, achieve T Prist
TS upT down mn\.';ng,ﬁ pProcess i’rt PO -

\

Local A+Hraction Disturbing Force B REX Fanwt Needle <&
RIERr - QEART positfon e deflected WRIE 61 TAITFN Needle T <1
Magnetic } electric WEF EIT1 U TAT s 74 =l Fe 7 8 Barm
difference 180° TS LiETTget Ao Affected Stakion TEAT o=
angle calculate IRT| T Tewm starion 30 Local aHrachon W AT e
i (ynaffected Bearing) W HEH e |

Different Hypes of Measuring instrument Used (n SurVeying
DHorizontal istkarce  Tape, chain, EIM, Tacheometer =tc.
@ VerHel disFancs Levelling, Tachometer, Alimeter etc.
@ Hor=onfal RAngle Magnetic Compass, Theodolite, Sextant etc
@ Vertical Pngie Theodsiite, Total Stoton, Clinometet; Sextant, Slant wue ete.
E}&-eq planimeter etc.
@ Speed Mameier;({.ﬂ.mdimn ee) , Speedometer
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