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Tacheometay Suseing YOUVA 
Date: 

TacheometzySuTeing 
acheome try is a branch Of angulaa Suzejihg 

in dhich the hoai zonta& vertical distances Of 
Points aoe obtained bu instrum erto obsex vation s 
chaining being thu entioely Cdupled /eliminatec 

methodis most dapicHhaugh less acturade The 
he accuacy of Tacheamet is less than thod The 
ochain ingbut it is fa moae Tapid in 

COunty coheae 00dimy lenelling oush & dikticult 
is tediaus å chaining sinatrunate , ditkicalt 

&louo: 
The Paia ahjective 0f facheomete 

iS thePataiaatian O Contouu_ pan _az maps 
Oxtensively used _on bhydao9nahic Junve 

locafin Suzeys far acads nailaays aesemvigs e 
Tt is 

The instument commonly usee in_ 
locheorncth aoe 

a Jacheometea An acdinaay aansit theodolite 
iHedith additional paids ok Stathion haim o 

diaphaam iSenegady CAsed fo Tacheametric 
diaph gam essentially CansiSt 

haiz above ok the othe 
belou)the middle hoai zntal 

Cc6OSS hais fhe Stadia hais being maupted 
vestical_pam 

CaOss haias: 

SuGve The 
o ane Stadia 

an eq ua distance 

gn the Same he Same 

an the hanizonta & verhra 

The Kind ok tele scope used 
are () Fxiesnalfocussing 

Jocussing elescofe (111)Fxtema 
ana!thetic ele scope elesope 

anal le tic ens. 

in Stadia Sus eia 

OC wing-
ted Ji n 



Stadia Rod-Fos Small sSights Cupto lcom) 
is used but for 

Specially designed levellin Osdinasy levelling Staff 
sights 

Staff 
a 

Stad ia O qoduat ed od known as 

itmaH be ob folding as telescopiC Tis 

is used A Stadia is usual o 
one pjece but fox easeo sanspottation 

east Count S 5mm O& 0: 005 mm 

lassi5ication ak Tacheome 1 

Tacheo meta 

Stadia method langential me tho 

Fixed Haiz Mosasle haix 
methoc method 

Stodia Meihod 
The 
aeomet% ical 1heosm 

o Tacheometay is 
in Simmílay 

painciple 
the hat 
toiongle.s Same Sides Paopo timal 

Tt isfwrthes Scbdivided into 
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a) ixed haix method 

Tn his method the obsea verfion 

1Smade oith he he lp a a Stadia 

diaphqsam Stadia haixs at fixe 
the Sight 15 fakcn hawing 

distancee apat Cohen 

to_a distance Staf{ thxee dibsesent aeadings 

Cill obt ain The centae ading ill 

e the taue ladingThe clibb ergene ce 
ive 
o the TCadings onthe. 
to 

Stoff oaAPpondihg 

TO the top oftcn Stadia_ hais knOLoN a2 

Stadia intes ce pt will be divectly pauPootina 

Ho thedistance dk the tat 
instument Stafiom 

sm he 

Mava ble haiz methad 
In this method theinterva 

the Stadia haizs e ing vaaiable 
aae not fixed 

between 
The Stadia 
but_Can be moved b means af a 

hairs / lines 

Staff iS Paovided micsometea SCoew. The 
With twOvanes OY 
Oknwn diSt ance 

The 

taagets fixed af 
apast Cuoually 3m. 

in teava is m eaurt 

hoaizom ta 
vaaiable Stadia 

faom fhis value_ the 

ma be distanre Cemputo. 

langentio me thool 
This me tho is used hen 

the e lescope is not fiHed fh aStadi� 
liaphatam The 

distañces ok theStafj Stationfrom 
the instrument Stafiom may be ComPuted 

hozizomtal k vetica 
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do he Von om Obscavaioms 1aken 

0x ta gets m 

di's ton ce 

fhe S1aff at 

aplt knaon 

Pindple ofStodia method 

Let 0 Optical Centa 

c'B Top Axial &t Botom hains 

BCA Points on the Staff Cut b 
ines hoee 

Totevoa betosen Stadia lines 

Stofs 
ocal length 0b the obfect qla S 
Hori2amtal distance sam 

Optica Cente 
H0%izmta distan ce fm the 

Optical cente 
o he StaH 

Hozi zontal dis tance 
Optical cenhe to 
OxiS ofthe 
the Stajf 

C 
S 

the 
fo the Sta 

te hhe mag 

om he 

he venteo 
inSfumead 
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AA0B 0f AAOB axe Simmila 

AD 
A'B 

OC 1 
OC 

C 

By the fon mula ofJenses 

J2 

Maltipling both Sides ba 

Maltiplying- both sides by t ejet 

0 

Pu4tina the value 04 l m 
quatiom 1) 

Now D + d 

Pattihg Hhe Value aum faunm equh_ 
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Ge nesa Psin ciple o4Stadia Tacheomety 

C 

D 

Let O The opthco Cent 0 he object 
ass 

ab.c The botom top Centsa Zh_at 
oliaphaam 

A.B E The points m 
thoee lines 

+he Staf_ Cut 

O The inteva between the Stadia 
ines 

ADS he Stafintes cept 
focal emg th of the object 

1.; distance between the oplica Centae 
Pa incipo fous Of the Vense 
The hazi 2mto oistan(e fam0 lo Staf 
The hoxi Z amto olistonce b gm 0 fo mage 

v 

,tV Conjugate fOc lenglh a/ Vens 



fzom to vezicol Ais 
D vex tico axis to jn rume 

Sirmmi lo Aa 0b &A Aon 

ui 
S 

en Aso Propties of Ven e foum 

Putting in this 29uoion 

eKnow 
D td 

ftftd) 
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Methods 0 Tache omta 

lacheomet Me thools 

S tadio me thoo lanaenhol me hod 

ixed hai Movahle haiz 

nstaumentS-

The instrAment used in lacheometo 

theadolite fited ith a Stadia tacheameh 
oliaphgam On taCheometex& 

The 

ha SOme Spe cia_fe atuees Tacheometer 
The felescope haulol be uely Anallafic 

The The tele Scope must have 4 magnfiCatiom 04 

about 308 ia DEad the Staf! a(Ccuratly 

0 lage ist ances 

The apentune 
35 fo 15 mm 

Shoulo be 
a baight 

of the ojecti' ve 
d iamefes fo gie 

mag 

1 The mudiplying- Constant Should be la0 

odditive msta zeso 
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Sta4 & Stadia Rod 
is 3m to m long 5cm to 15 CmCido 
he qaduatiomae bold & Clear ith a 

Atajt Count uSuall less than lhe leas east 
ondinapy JerellingStaf 

Levclling Tt is a branch 0f SuoVEingdhe Levcllihg 
obiect ok whith is to find the elevafin 04 agiven Point with reset to given Ca 
aSSumed datum 

Suaving is a technigue, SCience 0 Suaveing 
detEamining- terestia o three di'men tiona Positim of point the distoncen å angle between them 

Tne Stoadia Syttm ofacheomet Stadia methodD 
In a Stadia Sutem o tacheomety he avr two methads0fSumvingz 

t)ixed has methoc 
1i)Movable hau metha 

iFixed hain method 
Hee the di stance beturen the Stadia Stadia hairsis fixed hen a Stadia od is TO is Sighedthugh the telescope and its und its cextain length is intescepted by the stadia 
hain & faom thib Value 0f Jtaft intxcep t 

O Jtadt intycep t in yhume to tat 

he ditante fam h_ intume to Stat 
Con be 

oletemihed: 
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angential methad 
In this methodhe oliaphaqam 0 The 

tocheometesis not_Pxovided ith Stadia 

hau the adings ae taken b the Single 
baxizmta haus 

(C hain 

TheStaf Consistb af ane tangen 
at a khasn distante aprat 

he angle c elewadiom C dep2¬mfon 

neautd and heir tangadh ak wdd fe 

tinding the hiz ontalolistance ad elevation. 

Movable haid method n this methcd he sta4 

intecept is kept Constaad but he ditance 

bettween te Stadia vamable 

The fpe and lowe fadia Can be mawed on 

adjwteA b� 
-TheSta i paovided with R_tangle af a 

miCoomefes SCaewS 

khaondiltonceApat Duin 0bsevaHon, FLe 

distance betcenHA Sfadia baim 
adjuttd hat 

is So 
hauy biSe cth H 

Advantagen d Tacheomeh ueing 
Can Caltulate hazmtaLnd nd ytic a 

distancen between te totiom 

ln thisye 
ape a chain h ope Came clicn So 
Coye cticn_pll c Cree ci on 

Su ng 

ar re Cfed 

his method vr ropid aul Conuênic.d 
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is usefdfr prPairr ing 
5T Tis aso idely ud engihe 

Contau maps 

c0y fex Camyihg nt 
aile' u CanalS yeoeyve C 

Ero in Tacheo metry 
nshument al gO 

0)npextct_ooljwtmet 
eaular divis ien of Jtad'a rod 

( Lncce ct velue of t muHiplying onitad 

og d to Natur Caun 
Hiah tnd 

13) Unegaual etacticm 
113) Cnc�ua xpansin 

ro duto Manipulation and sighing 
Ceating and eellingC indumt 
estimatien Jtadia intsEP 

InaccwTate 
)InacCuat 

in)Nom-veti callg 0f Stodia o 
wganceG pagallax 
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0ate 

linc 4igh h oizot hen 
&StH i hdd tdit 

D 

D D /i) s+ id) 

KL 0 Sta44 Stodion P (H:7-h) 

BM bS 

tOhen(L:): lo Mutiplying deli Cahedi 
td ddi tie 
HIhcight O InJtaued 
BS back sight 

Ced hain ading 
Stat inttrcept 

BM bench mar 

h 

ihtrued Stfian 

D haZ owtolliS tance between StaH 
amd ihxbruneJ tctiov 
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Ca se 
lined hen he line 0 sightisincline4 

both S+a44 is held vertic 

anglk ogelevationii posih 

he of onjs 71 

D 

D (f/:)s Casfo +{td).cos o 
SSinO ftd) sino 

2 

RL O4StalfStofiom Pa RL o Aris a inst 
v-h 
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Abgle 04 elewotion is negatik 

D 

ne ais 

D 

V f/) x Sx Sin20 (ftd) sin o 

KL a Jtahim =2L0 CXis 4 inzhune! 
-V-h 
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T is 

absolute 0x oelative locatioms Ob 
the the proce 0fdetesminino 

distance POinsD Measust m.cat of O1Stance 
using9m.eAry 0fCircle end han. 

tooCnat hawe practical applicadin 
i0Suesing avig.cuhiom and loba 
posiimina Syde m CGPs) 

meouere Ialso deenat help in 
OFangle and length 

iangatiom The Pa0Mdf 
meo rinq the ang{es of 
Of tiangles med b no. d 
Statoms 

netwo 

Make m the eaath 
SurfaCe 

Classi4icatiom af raingalatim. 

imo Eixst TSde tr ianguladicm 

2Sec ondo Secom.ol ondes rihalat on 

3 Te ia Thirod der riangulodic 

Prima taangulation TEis he 
highed sade of tianqulatiom Jdem ohich_is Camieont fc oletemining 
he shape 
San fa Ce 
Tts ba 

Prsma 

and Size of Pa4h 
ine leng th is km Jo km and eeg!h af ioles 



vO I6 hm tol6o_ km 

Secmc ar Secomdar Toianqulation T helpso 
Paimany Sei and paovid e Canne cE 

Comtao point close 

P2imaa 
han h 

iangulation 

Tts bapk line 
km 

ength vaien am 
and fle legth 0 Side 

Okm oSK m 
+o 5km 
m 

TE Paovide ont 

O ima 
Teaia Tianq ation 

Poins betuween 
tianaulatiom secondar fanga/etim 

Stah m 

Ttalso khaon a2 toPo tengulatim 

Tt's base line length 
to 5 cum and ÓKm 

he legh of Siden 
dom 

prm km to 

PorpoL 
2To estoblish aCC te Cmtaa Point To 

pla ne and gadatic 

Fr a CCus ate locafiom Ofeng ineeaing 
and fixing he Centr line 

Pain ciple 
IbaL he he 

he Sides 0f 

hen 

ongle and leng th 0f 
a taagfe 1S noy h 

engfh o6 remaunin9 

an e ound l by tghet 
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Total sta fian 

Is a Combination 0 an electsanic 
Theodolit m ele ctrm ic distance metes IEDM 
and s khown a Tota miCooP OCEMa 

Statian 
Theodolite and_EDM Cmbina hion 
the Cosdinate_ofa2 

b alLigoing the instrument (o S haim on 
detesmi nes Tle ctdy 

the efle c tos_ andSimutaneaurdy meamurtn 
the ve-Hital and hoxizomta anglen and 
Slope distan ce 

t ad in2 Re cosding Cmputahiona 0 done bthe miC oo-s rem chie 
Cwilbe 
in the intnumed 

Fsom Computt the datg 
mthe 
ecie _and it Can be 

Can be eama 
utd to 

total Statiom 

Mops 

LwCT hing sinciple Total Jtatiom measuE 3 when aimed at the_ohjec 
una mete 

Dome 
O Hosi 2orio onAle Ver tic o anala 

Slope dstonc2 
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aine of Sigh 

Tovsaet 
distane n 

CRettetea) 

A 

nStaumet 
Aosth-

Tnstaument 

Hosizmto anale 

Measwtmentsmade b Q tota StaHam 

Horizom tal angle 
The otaticn O4 theinstunent's opica ais frm 
he instumert nath in a hrmzgnto plane is 
knaon a hm 2ata angle 

hen the_use fiat_ SHtup_the in stument 
dint ctiom hodd be 

This is Called /nshumet nAh. 
the choice o the zCro 

mad e 

The zero dirt cfion shndd be Set So thd 
Can be eCovered it hinjtumed Wandts 

Set ap H 

Jatex dafe 
Same locatiom cd 

Same 

1 his s wually dlome b J1ghhingo anothes 
benchmayK 'n to tal Jtafion magneC CnPas 



OUNA Date 

Snot_ wned to dekmine the dajntafion 

v 
a entaion 

0aCus al, 
o the instumut ao it_Can be v 

Tn total Statiónthe in.Strune.!is fo set a 

Canviniadt nth and Carss his fhTough 

He_ Sumey*by wing backsights hen 

Heinstumeuti moed 

CstiCa qngk 
The inclination o Hhe_cpical axis fm 

the plumb ine is khadn a tHcal angle 

The tica anale wually meastud a2 

Zenith angleo estical upwards qo 
hrmzmta and oo etially dnoncJard 

hil_measuing veical amgle The ihstaurment 
tavely vetical Totod taim 

an intena JCnscr ve HCal 
Small 

hodd be 
Comt ath 

Campensatas hat Can defect_ 
dew iatiom of theinstune from veical 

The 
adjurtmut 
SHI han to be 
to ge 

Campenfor Can oul 
theretre Pe 

Make mal 
instrum ent 

el levels_in sder 
C t_ Vtica anale 
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Slope dis hance E 
The instrument to efle c tia distane 

wng an elechrnic listante 
meter LEDMI is knadn o &1ere olistance 

Smeamue d wslng 

Aresnide a allium 
liode to emitan i0franed igh beam 

FDM wD 

The infsaedblam is emited from e 
otal dtaim and 

{le cted bythe 
and 

Sambeam 
eflecteg nd ecejed 

amplied b he total dtai n 

The ceiedsigna hen Canpac4 
guer d by 

Phar Jhf+ 
is deseminedThis pha shift_1s a 

Of PL_ tsare hmeand thu 
+od Sthon 

hazefern ce S1gna 
Jhtumeut and he 

neanw 
aistance btuen He 

Ond e De{ lectr is oltmineol-



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



hapton- Cornelotion f nuntate Zeuny_ 

The petpote of Cotesorfi6g 9ievey ik defon loed oith 

ih degree of actte rat he netdive pesitjo) of the 

en v UG toertugi gfeafcereS, So that the Ulg trd 

e fares may be Lo lou0) atumatel on the king 

Plan& th4toj 
Gtre fy fdtlo0c t mine uortk ergs. 

neStrt 4l0o 

Ctaelatlo) tnveo+hert Or's.e the Saftt high denee of aurocy 1s rgd 
safott 

testiCtf o4 hmine tor(kers 0P the imporcta 

SuvyfatuneS may be laiproKed Dr JoPArdise 

ecase of the distridbanCCS StMata mevemet 

aUed mines. Corrtelatior tovokves fhe 

detenminatian of the beaningE azimuth of a The mine 

tne bilod the rtound h nespect to a true 

Dorth 3 also of ithe Co-ordites of on? f 

the end 3tatiorn 
Cine 

o theRine Caued keference 
Cine ort Referente loajf. The degnee o altuty 

gd i Cortelatio gurUe hpends upon te 

he entend if t8e Ssrtveg. 
Dnetd Tra yersing Via mine eoty-

then entry to a mine is Sclned b aleel or a 

r4themothod ofCorcrelation is Carrnied Out 

PIetise thedolit e fraverSg igect into the 

COrtkig gtarting for ) one on ne o f krtay 

ringig 4he Sunface trqula fioo omking 
Te fur tavenge So that the area shoteldbe 

Cloced Poy gouly 

then entry 

T the (otte of Corrtelafio n semV 
Ort too U/G bses shocLtd be ade fort fufur 

es. ohen tbe SartveP ane plotted 0D 

pAan the Ulstoor( King s ghotld be shoubD aecNLka 

with their (rrue position rmt}g S to the 

Cu f(e 



The eQver.e nutt he ertied oet ish a 

neoit ion at the tempo manY adjust men 
(Te doné . 

O) Conten ing the ingtrument akove the Sjal (o) Contenin 
6)Aeveltin 
Cyeasuniog the lorgth o¥ Cath di f 

The ngle hot oaoh air of he ghnuka be 

aune at Jt- 9m03 oith fale lef 

CUe 9tioe edi t feut rghty,b, th roettni 

nepite). "The Lergth of.caly dreiPt Sm 

bem maued Severna times 4,1P r1gd a 
SPirat dedd ut m be ifte a+ horth . be oth 
of the drtift to be mestt ec, G0 tha 
ho sg ForcmatiO) cor OcutS. no 

UpEical ethod!-
This methed involvesSightotS ethest fs 
the mi0e Shaft oi+h the 

Seme 

trnsiS+ iostn-

O Seme Specia foxm of telescope alti 
t in USe noLO loctt ths nethod toa cali 

patîn ghatloD moes. 

et p the bafe line ct the pit koton onre 
to the UG1 SeartvA } 19 eioe poç'tiory c ? ¢e0 

B arog the 9hnft ke ttom 

Rplums he 4hedo Ri1e Ovet a lioe o Sht 
uoi+h he se Rine ttansit cp tote 

tatgeS P ploted atnesS the aft tep 

Po totor C Othe tarqet arrf ae 

Repef the bporatlon ay 3 oitb te 
Dbtai fhe maee pesitlon of PEG1 

atPo int e. 

The eoe joioing the menn pasi +ion ot PSG ON t 
Saft top is thy9h produted 
er fensjon ore by (opRan io beth dieCt 



Th DDtice etrod of Corcrtelafitn iovolv ihe 
tuse pecinthednlitO oS QuM lvp teleo 
Pe er ve a tr bruch h the Cerera 
hodeFor transistve the etescope fot Sigtrt S 
domuocutd rotgive Scutis fat ttry tesutt hz 

of the Sha ft batebet) the dro fener peint 

gfnHed af the bo tom of the haf oj1h*hP 

mettod Df Comnelotion Is rot eitablP fért shafa nStruement, ge f fhe haft top. THE OPtico 

Soo). 

Oerge oine in two Veondital haft -Sere 
both Shafts'ane venticocl, then orrelat'e 

is Carniecd Out b means 0f too plceme Lines 

One SaSpended io eath 8haft. The posiHon u 

the plums {ines af the Sufole r 7ntorprret 
beonig +o 4h Sarnfale, triang ctlatio in g he lergth boni 

Dt the L1e jorngs the teoO CreS is Calkubk 

in retct tan fo Ordindff o an agumed 

Deridia) 

trcverse is then made Cundcn GNcNT) 

bet, tht t0O Loines thei cocrdinate ane 

lclated efenene to an aktLme merid 

The bing of the plumss plcunea (alculate 
Co-ortinmf0s of the cotrte omthe suntate 

is taken o tS tue Veulue Conpane ONE 

thbeart of +h plums Peune hlctu(ato= 

FOR) the Co-oreolt nates of the U fravrR,-

The diterrene o beat ng S a ken to be 

ruort tn dtrtectior 0f the aJScemeN U/h menilia 

Ahe uhole - the Ulg traeeE has fe be 

Spt ng thougs thiS angle to ngs te kankaue-
supi ng 

plcS PlcLye into bincidenc . 

9he Scenface (oorlinate r's akeD as the 
Ppint of ort for the' rca vexs,ecalcla tog 

T CbortdncteS oP the b4ben ¢Oje 9 Obta/n 



agtee 4S Sartft valtueS. "The U 

frra vaa 
mU t4 e adj o+0d linncted. cLasins 

i Loine Connetted +oPuoite ir 
ntae, tntnqud ieol 
to bbtain theîr eroLt 

CO-ortdicks. 

tne in 
Shafe 

Loplarnyy s On aact Alignment Mehed 
thi thi method the coelt t to Rale the n 
othe hedetite atiy iLine o+hthe pls Peme.The thedcltte co. #he Su fcrle 9iub a ttly alis ned ba Okernina angle toet)tne pluns plae nont Steuhior the Qziuth. 0 the pluit plot Coun be oetermined 

The thech lite muct b setep.Close t Dr 
oine Ckeut to S aCun alianadN FirST FirrT b eye Of+er culnte th iR eythe inS+rOMRNt is&teth acuur Leval.The ho0 otei wl be dhsere +h 
tescOpe ts po inted 4otrrtdS the Frst the RateSt oin i then bnoupt into it he telestope s Dut of line 

A Scal Ccu be plaled behd Oe the approntimatelf. arnd df pV of th thedit0 Carbe alcuaked, Wh 
teecoC tuhCh mecuns thet t6 e -Sight'RiuS. in the lm8 pean, Thi M rnsfurted to the 'UG 

Cxisknge 
bcan Plumy Ptounp 



Thi Chn be dono meantring hotizmo! 
Orge TR 
b lou the grosnd. The lcm pioe 

fror he Coploed afb 
belou 

aimuth etermie o 00 he atare 
the azisu th of U/G1 Rimes Can be Netor 

Th Renath of the ine Can be Meniune 

the Co-ortd nfep of the Siafi0) astf 

detatmi Ded 
RI 

R 

T 

Weisskas tiangl2e Method 
The mcthood nvol veg Qcttings p the thecblite 

to one id of the ctlignmeht pösitior),So thaf 

t+S mE of Colinafion is almt in Lin toi th 

the plums planR, the Qungle 0f dertivaf fen 

f the of one O tked unis. 

TheCurangement of Deisutth triarpe 

|1-i+S nelation'+o theLine ¬D Goining tôd 

tioQS o the Sturfáte Seurtvey hat 

The azimUth ofCD beigs ko 

Ee OzimUth 04 EOe Puns 1plone A ay be 

alLulteol provided that the Lergths ef the 
triangle ADC, the angte DCAK 

also tie Smll ole. CH ae actuatly Sides f the 

D 

1 



TheSide othe AADC MVSt oeuieod v 
brefetl nitha tosted toe! ttpe.oo hep hel 

e aA SCoMe yet Sm, tho 30 oP 
engh of the 

1 Vin tuallyual40 the ergt) of Jorgan 
4he dfenence eing o 6molla to b 

Cartel aloct nt ocrtae 
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