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Name of Subject: - ADVANCED SURVEYING (ASU)
Course Code: - 313321
Scheme:- CE-3K

Semester:- Third

Unit No. 03 - Advanced Surveying Equipment’s

CO3 - Prepare layout plans using relevant surveying instruments.

. s Learning R U A | Total
it Fide c0s hours Level Level Level Marks
Advanced Surveyin
III ; S . ying CO3 10 02 08 06 16
Equipment’s

THEORY SYLLABUS CONTENT
Unit - IIl Advanced Surveying Equipment’s
3.1 Electronic Distance Meter (EDM): Principle of Electronic Distance Meter (EDM),
component parts and their Functions, use of EDM.
3.2 Electronic Digital Theodolite: Construction and Features of Electronic Digital
Theodolite, procedure of angle measurement.
3.3 Total Station: Introduction, component parts with their functions, and
Applications of Total Station, Temporary adjustments, sources of errors in Total
Station, Measurements of Horizontal angles, vertical angles, distances and
coordinates using Total Station. Traversing, Profile Survey and Contouring with
Total Station.
3.4 Building Site layout using Total Station: Procedure.
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at  station P’ With cexisin  phase angle  Thoye is o
Vs ob Ahe othey end ¢ bemssior comeiai 8 fisd,
the  wave spikes on vefrecror of & and —then gets
TeHecked' fopey S.

MR s receNed back ot the hunsmittey end at P

With  Hifferent pluse angle. for £inding the distance,

the  phase differente Lepween tumsmifted and seflecke

Woves 7
'S Measured ond converted jnto disrancl .

Component Pasts ot EDIM ana funChon

'>:l?gangn5¢t@{__{ ( Emittery) !~
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(eg: 10 MHZ,’lMH?_)‘ The modwlation) Papkesn s What
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M VUses ‘of Epm

DTHis ucefu) 4oy Mmeasu¥ing +he distentes that ate dieicd

‘o access. | | _

2> o4 s useful in @POWh]w swegy.

§> Measuremenkt Ujl boase line 11 hraﬂ\‘]uhﬁ“) Su’ﬁ\’*(’-y
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Such as  Conshsuchon oﬁi 3‘”&\%‘[ dams, ‘

5? Tt is ueful jo Pixing Qb-\jﬁmen;c "f w—— ’Ya’,lmyg
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k Opesahans with EDM
Tt \nvolyesT t. ") Set U\F
- 2> ANimiag
2) measuremed
4> R Cd“ﬂ:"
Pwocedune!

let bistonce A 1s 4o be weASURA .
P set epm abf Stabioy A Touch 0N 6 F¢ sivden .‘DIS?MT
Pane} will aive veading g0
%> Hold 4ve aeprectus o R
Y Telescope of ©pm sighted tmiads @ oHbh coss
hody at Centoy of »efledyy.
4> Press TanNg e o Cntoy NAIER and 1n fe 0 seconds,
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WORKING FLOW DIAGRAM OF EDM

POWER SUPPLY 1 . ( Provides electrical power to all the
(BATTERY) J electronic components of EDM.

T N i

. Generates electrorﬁ.agneﬁc waves
TRANSMITTER ——> (Laser / Infrared / Microwave) and |
+ | sends them towards the target. !
) : Modulates the transmitted wave with |
MODULATOR a known frequency.

v . —————— -

REFLECTOR | Reflects the transmitted wave back i
| to the instrument. ]
(PRISM) 1 l = N

f aslames.

RECEIVER

. |

I Receives the reflected signal and :
L LT converts it into an electrical signal. {
PHASE COMPARATOR | Compares the phase difference between |

3  the transmitied and received signals !
/ MEASUR_'_"_‘_G UNIT and produces a measurement signal. }

¥ : : =

e . |
| Processes the measurement signal, !
| %gﬁgﬁ-’;&%‘igi‘?% ——= performs necessary calculations and I
L ( J corrections, and determines the distance.
I. + i i
| DISPLAY UNIT L e Displays the measured distance and

other information in numeric form.

¥ | S — —

CONTROL PANEL / | ) Used to operate the instrument, enter

KEYBOARD settings, start measurement and store data. |

1]

ELECTRONIC DISTANCE MEASUREMENT

THEODOLITES

; 4 b ruTOnly ©arris it with cigital mstrname

theadolites EDM instruments are highly rollable and nwoenent

pHeces of Nrveyir

TOTAL STATIONS

A device that share umbarities with thecodolites snd can be
usod to maasure distances as well as anglet

3 ecpLipimenit

Distanc

= that can be meassuredd by EDM mstraments
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The speclal feapuwed T~
P Conventional metw) civeles oee yeploced by glas<
cixcles onN  Which +be 3mduaﬁcﬂ)ﬁ oee .efehed (maJe
1) Phoro gvophic medneds
D A wico —ophit theodolite is basically a Yefined
T oF oprical theodolite desiqgned o vead angles
\i/eza“?r p-rec'"sel7 CoHﬁn—fvjl') Using a smalj 1nyemed
oprical weading Spsiem insread of big_ externad vermud’
3) T 15 used ﬁ‘—v—fm—easur?ng hovi2antol Ner b cal cnghes”
4> Insteod of Teadiﬂj J\Wrsions 43?@—}7 00 the cicle,
It Uses a Miovoseope STSWJ") Lm\'m-°)°h'¢)dv Viean
hi‘jbl] m@rﬁ%‘aol scale dnd Vexn ey,

. ] ~ i it i i & -
Dedcl e OV V'  Miores oeb c Yheodol, +€

Neéerhelk
civele
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i ‘j // ILLAMNATING KNOD

VERTICLE CiRCLE ——f \/. S
ILLUMINATAAG MIRROR micromaler
\ Knob for 1elicte
VERTICAL CIRCLE — | il
Vertical clemp Focussing sleeve
TELESCOPE
! Telescope cyepiece Reading microscop

VERTICAL CLAMP -~

(WS eyepiece
p—— Indes level virwing
SCORE A
EVERIECE v 8 Ineestoe bnoh
r Vertieal dove serew
EYEPIECE FOR . Piate lovel

CIRCLE - READING H

MCROSCOPE -~y feee INVERTER OR
? \( CRCLE SELECTOR ) 4
VERTICAL CIRCLE KKOB i

TANGENT SCREW -

KNOR FOR COLLBJATION
LEVEL REFLECTOR

Hatzantal érvo
Stigw

W 5l S PATE LV
' VAL

e, X
SCREW -
CIRCULAR LEVEL—— 7k}, m \ =
E o Movable tnbrach Cuewiar bubble
| & .......... L i E C-'— -
s g CIRCLE SETTING Optical plymmet Sk clmg
/ ; KNOB & COVER >
L-FLFCTRIC LGHT i
SOCKET i A
~ONE OF THE 3 LEVELING SCREWS 2 "
P TelesCope
27 Tube \eve)
37. Foot Scovenns
4 Tribakeh and Tjvelb
5/ OPHCa] mMmicn me tey
9 Maqnificabion with stondavd eyepicce
? ﬁﬂﬁ'\%t—n\ civele
? Yexkcal civele
y?cusina knok
# Use of ™Migr0 -ophc Theodolite
' measurment

D T} fs ysed in geodehc suvey and engjneexing
2D For sethng out Tn v eruinﬂeﬂ?gj

39 Used su-w&r of m'{n'fhj dand ri-unnﬁl?“lj

4) USed in 't-r@oﬂomehic. lenvveling

5) V5e +o meas\,w&i vVerticed amd havj200t=) 0“@]4. more ‘*f-'-—'-f""m'dz
6 URE useq v COMPAass —havwéii)j
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= Electyonic D'.ICJ,-#-C{’ Thec.({:(;hf‘e -

éDl‘j;-}—a'\ '1"“'1(0&0]; Fes age Vewy Ffr')e \nshum en,—s oy
angle aed- disreate MeoaSurement S ,usinj opH col engads
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Digital theodolite removed optical theodolite
Because the procedure of angles reading is more easily

: 933:'51' o
LI Y =

w issE S @
-  Ah

Digital Theodolite

Targeting Sight

 Center Mark &
Vertical Plate

Horizontal Fine
Motion
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bificoent Pacs of theodolife and -thely funcions 86
A WSCOPQ_ e a'FuCl-LS?M lhshumen/f“"’hos'" homs. oan
cbjechve piece at onk end and ay 37'€P‘-&0€- at the 7

end. \b vorobes oboow o hovizonfal axis 70 Hhe verres
Plane . The g~vaduoh s ase up 4o ap acc.wchy

‘>_-r/)"'"\\ C o "_.,-knt -
“The 'tez]tQC::P{ has a S@h*— 60 ’]’N- Fop GJL 7']’ ’)’hﬂ'{'
'S U\S--eﬁ\ +v a'ig() f-’—hx '-{'qrr\jtt
¢ ‘_-'t?,e.'n‘
THhe 4e)egCo pe Conteling an ey.e,r.‘ece -r‘\-\q’" e ugey
foo\ke 'j’mnxtj% 4 f;nd Fhe domget bﬂjﬂﬂ srrjh’ccd.

oF 20’

W o

Ch\echve lene
- -- !

The objccnve lens s Used +» Sight 4be objed-, and
Wigh ﬂe hel,o of- MOVOYTS |nside e felescope. T4 4o
Troe eblecr o Le moU-r,;f‘ﬁ-eal.

A C a
Y0S8< v L. . ;
> Y 4 Y ES! ”wq S €W ond telescop) ¢

Vs 0o) in The plane
s y

i e ayed LA CLU TR g "n\.} i s \,‘)yoss]u.ﬁ,
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Ty < D g 17 P G\ =

A Norhontra) clamp i s ustd 42 stop +he hovizont=l motion
of +he Aheodolite . Frv MO precise "reo\d'lﬂj’ a ht¥12onto
Scryud  Ts used Shich moves Slbwd?v and 3"""0‘”“”7"'0

Seb he [nskument o an acwyvalre hovi2wentay -angle.

e 27 PO -
: ert cal clam l'ﬂ ('_’ll‘nt", YéxH cal ce—werd

A v exH ced clarp s used v stop he verheced mor on DF

~
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; T W ba b ch
’-ET Consi st Of hase plate ’CVeD;'_Ij head  qndl ’Neﬁ“ﬂj Seyen
It is used for \evejlinay +he theodotite .

2 Abl, - 5
- P d ot *unn-:)@:{ ¢

OPca) plummel= T's used fix centering —he theodsle
at O.__sv-\-:;q-i‘m' '
P Display seween

“The o{fsplq7 ScoreeN) Shows veadings (hovizonial angle
ond verh cal angle ), which ate taicen by theodolite.
o) ‘i\']!"o(i

Triped is Nofhing kuk d stand 61 Which dheodolite s
Mounted.

”;"\m mbk hob -
A Plumbob 15 a 4os| kav,‘ng o cone - Shaped weighl

attached += o ‘D:)j thread Which is used s centerin 9
theodoljte . j

¥ T Catuses OF e FoniC theodo | e @j‘j”—of)
430110»0‘1:1 ate jhe Featuves of digitel fheodolite
D Dual stde olTsP{a\7 and keY lb oovrd With ‘::u_slq bukfon
Cey.s
1) 2uilt i Muminakion o n%j-ﬂ:” opexaﬁdf).
!:y K-e_chmrﬂeadole N J.ed kqﬁ-erf\/‘ (,41-’-1-\ oW POWoOY wj-a-fp
V) Compat| bility With EpM g
V) Communi cution) poot With Rs-232 ¢ comf—wh'bilit-7
"”) }4{75 2R (ommon‘7u_‘.eqz-—

@ ik key fox Sfﬂ‘fﬁﬂj measuyment oy ending of
The measurment—
ReL for ”"EC"‘J'U'lj deda From MMt} ag el o8 chan\cj}Dg 5?3()
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Tota| Station i\~ 10

GUIDE TO USING TOTAL STATIONS FOR PRECISION SURVEYING (RCPCOEP PROJECT) R Ao
€D FUNDAMENTAL MEASUREMENTS (ANGLES & DISTANCES) @ TRAVERSING PROCEDURE (CLOSED LOOP)

; I','_ \  Vertical Angle (Zenith) ; ! Calculations & Adjustments
i’:faﬁ:'::ﬂ:;._ 0 | .@Sm i Anguiar Mistosure Ch kl
reading: 45°2030° . | = Horzontal Pnﬁf‘, : Backsight ~ STN 2 a j uuain-lz}xmuf g

F . ' ! . : |
Stored Coordinates : Slope Distance : Foresight ' sy 3 |—’ —
T (SD) . i Set 7 Linaar Misclosare
Point P ; =~ | Verteal : P / Calculation
Eo11203550,] SOEE iy Oistance (VD} | ~
No190200" o » R e 4 .
7 49950m € » : 4 - /
y 3 Horizontal Distance (HD) ; I—I 5 %m . C:';‘P";;“:"“
_ e
= o lzs0000m STN2 o P )
(€) PROFILE SURVEY & CONTOURING () BUILDING SITE LAYOUT (STAKING 0UT)
PROFILE : Staking Corners &

ing Co
Spot Heights il

Radial Method Offset Measurements

World's first - TSshield™ system . .

- protected USB 2.0 slot

: r :  — l Easy access, environmentally
“

500m non-prism range - . . - Super long battery life - up to
* 36 hours
Unique IACS angle ... - -
encoder system (1" & 2")
. Highly visible Green & Red
LED guidelights
Quick & easy-toase .+ )
trigger bution ‘e,
" Exchusive "STAR-KEY"
functionality
Tangent Lock - Securely Electronic levelh
holds your angle in place. - g Ao
Laser plummet - * Dual, graphic backlit LCD display

& keyboard
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¥ <alient Featuvyes af Tota) St hon ‘—

7 High accerfacy

2) Long measlying Yonge

3) Lovge 1nfomal memoy

4> 3 is water registunce. and dust Proof .

S) Eaf-y access to any de siyed programm?e and mode
of SetecHo9.

6> 'T"ry cIxiSs CofnpeﬂSquﬂ-

7, Easy to wead arsungement—

B Automati ¢ atomosphenic comrethon .

3) Guide Me $S04¢ -pasErETO) .awranfement-,

o) Higher disrane wesoluhon.

1) TWo Speed tangen movement

'/ Derachable tribady focilit

13 G‘gh"l‘ear) difresant Pnjvqmmeﬁ (modes %MMM

14 Hiq b alcuracy and ionj meo\sgﬁqa Yonge_
® \—F’thh acr_ufmcr P 2ppm)

& long meaSQ‘fiilj Yange with mp, p¥ism s 0-Jkm
Long m-eatsu’r‘l\:tj YoNnge vithn Single Pism \S 2km
. Lcm-j mmsuv]ﬂ Yange pith 3 prism Ts 2.7 kM-
>\({75ah|£ applicolion Ergrams ! '

@ on board ddiq Col|echan S-)-mféeouﬁ-/ §MW¢7 Yond Colcdopon
an 4 mnny AMOTR Lunchays |
Irtegratel a
OPercan av)
Lewg e

Phanumenjc ke)/ vealize s +he juu"dqn‘

tnieyna) me.mo—r‘-} W o 24000 Points.
2bosoluie exodey .

Aeopted absolup encoder, Whieh nov not ’m'ujvui 2¢ S
cand r1}—cqr) alto vea)

erd i} 2% stable measunement iy g s wead'ag
170 No wmf‘)r abot sudden bad pyeodhoy .

147 Enhonced
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t Soft ke ¥s and Ahery Runchef)

DicT |
O ® O
beoeo
r
Tooeo
S creel) e&) @ @ @
& 4 o
< )»>
O e 6 v @
ey : ent and soves
ALL & stosks angle ond disron(e mesSuTEM
measeed Valuey', . |
—]—hU\At SCN'HEj

DIST = Shirs angle dnd disroance measuement” Wi

measuved voled.
ge c P Saved displayed
Enn > Opens -he (wovdinate input mode
L1ST = Displays 4he \ist of aveilable points.

searth = starts he sSesvch ~or Input points.
EOM = Display €0OM seﬂ:in_j

st = Return 4o the pwevious mode o o\[gplq7
con => (ortinues to next mode o display.
CJ = Rehwrd Ao highest S0 H- '\’-ﬂ\j ey

%] = —v— |
ENT = Sers Jisplajed massage ov dialog And quits

diah)\ol.
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A Component porsts With thety Funchons !—

. Optical plummel reticle cover
. Optical plummet eyepiece
. Hornzontal cltamp

. Telescope eyepiece

8
1. Handle 16
2. Handle securing screw 17
3. Data inputoutput termimal 18
(Remove handie to view) 1Gg
4. Instrument height mark 20
5. Battery cover
6. Operation panel 21
7. Tribrach clamp
(SET3C0S50056008: 8Shifting clamp) 22,
8. Base plate 23,
9. Levelling oot screw 24,
10. Circular level adjusting screws 25
11. Circular ievel 26
12. Display 27,
13. Objective iens o8,
14. Tubular compass siot 29,
15. Optical pilummet focussing ring

- \_._.20

Hornizonta!l fine motion screw

Data input'output connector (Besides
the operation panel on SETE00'80085)
External power source connector
(Not included on SETBO0/'600S)

Piate level

Plate levetl adjusting screw

Vertical clamp

Vertical line mohion screw

Telescope focussing ring
Peep sight
Instrumeant center mark

-3

o= '-’:“"-—Mainframe
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#* Applicalion of Tored Stubio® 1

\) To measu~e  hovjzental vextcol 0nd S\Dfﬁﬂj distence,

Z>To measyye hov)zental and \ers Heod angles.

5) To measUve e level difeerentse betwieen points

Ve Cﬂm’{ ouk  Contouring |

Y To Poepune Themop and dwwings using  softucrre

;L To prepone Loy oud- % louj[cljnf

3 MRASUYE  enea and  volume,

*‘3) AN e frad ddta s Sroved {n elechontc Notebook. and
This stoved InFersmalion | 5 downloaded on corn pukey
Which con be used o Further chwgi‘nj b-’ us?nj

Vorons™ softume 13l@ aul® cad, aubo civi), oubo plytre
Clubbed wWifn oo cad which on be used h?loﬁﬂ“ﬂj
CoUNGOUry |, Sechidh)  cdss sechimy s ﬁredmdv\j umur
> 3D Totny Stedfot)s 022 mm‘n\?u usech A7 land  Suryey oy an
¢ivi] engineens eithen 4o rtcosd featuve ar i1
s e
p oy Low\r\ddﬂu»’j

= R vz b oN ! - i
¥ Te wwf cu_!Ju‘H”‘"*‘r 'L‘L_ a totea) St o)) —— = -
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