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1 Trianguintion and Trilateration
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“Tacheomertic is the branch of the
surveying in  which the horizontal
distance between the instrument station
to the staff station and also the vertical
distance of a point are determine.

“Chaining operation 15 completely
gliminated in this method.

*» Less accourate as compare to chaining.

AMIRAJ



Use of Tacheometry

* When obstacle (Step, broken ground,
stretches ol water)

* In rough country both horizontal and
vertical measurcment are tedious and
chaining is inaccurate, difficult and slow,

* This method i1s used for tind out the

contour.

AMIRAJ



Purposes of Tachometry

Prepare contour map.

Used in hvdrographic survey.

Location survey for road, railway, reservoir
ele.

Checking of the distance which measured with
the help of the tap.

To measure the horizontal distance at which
the distance measured by the tap or chain is
difTicult,

AMIRAJ



Principle of Tacheometry

* The principle of techeometry is based on
the property ol 1sosceles trangle.

* Statement :-

* In 1sosceles mangle the rano of the
perpendiculars from the vertex on their
bases

AMIRAJ



* Here; POR; PQ'R",
PCQTR™ are all
isosceles triangle
whose base are QR,
O'R’ and Q"R” and
their vertex is at P, and
here PO, PO™ and PO”
are the perpendicular
lo their respective
bases.

(0 o I . constant K = ‘..‘.-:mn
GR O°RF @K ' B F4

Pt cmalant K = f ﬁ.“l“nJ




Instrument used

Instrument

AVTECIHEOMETER \ LEVELLING STARD

AMIRAJ
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A Tacheometer

A tachcomtry is usually transit theodolite
having a stadia diaphragm.

The diaphragm is equipped with two
horizontal hairs called stadia hair in addition
to regular cross hair.

The additional hairs are equidistance from
the central.

The diaphragm commonly used in second
slide.

AMIRAJ



STADIA DIAPHRAGMS

AMIRAJ



Levelling Staff or Stadia Rod

The stadia rod or statf used with tacheometry may
be usual type of levelling stafl having least count
of 0.005m.

Stadia rod is usually in one piece but for easy
transport it may be folding.

Width of the stall 1s Sem to 15em.
Height may be 3m 10 Sm.

It is graduated in meter, Centimeter.

The graduation must be simple and clear.

AMIRAJ



Methods of Tacheometry

| Fixed Hair |
Stadia // Method J
[Mﬁhnds nf’< Method ™ [ Movable
Tacheometry ' Tangential ] lI-I:!fu* method
Method

h =

AMIRAJ



Stadia Method

* In the stadia method, a tachéometry 1s setup at
a station P and a stafT is held at another station

AMIRAJ



* The stafl intercept (S) between the upper
stacdia hair and the lower stadia hair 1s
measured.

* The vertical angle (0) 1s also measured.

* The horizontal distance D between Pand Q,
and the difference of elevation of P and Q is
calculated from the stafY intercept (S) and the
vertical angle (0) by using formula.

AMIRAJ



Fixed hair method

* The upper and lower stadia hair is fixed.
(stadia interval is fixed)

* The distance between the upper stadia hair and
lower stadia hair, called stadia interval (1) 18
fixed.

* The value of the staff interval (S) varies with
the distance.

* Generally stadia method means fixed hair
method.
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Movable hair method

In this method the stadia hairs (i) is not fixed.
Stadia hairs can be moved or adjusted by the
Micrometer Screws,

In this method the staff intercept (S) is fixed.
The stadia interval measured corresponding 1o
the staft intercept.

AMIRAJ



Difference

Fiaved halr metlnd
Stadia interval (1) s fined.
Staft intercept (S) 15 not
fixed.

Fixed hair method is most
cotmmonly used to ke stafl
rending speedy

Tacheometry and staff are
usegd.

Movable hair mwethod
Sunclin interval (1) 15 not fixed.
Staff intercept (S) 1s Axed.
Thas method is tied generilly
used because unconveniont
measure the stadih imterval
Hocurately.

Substanee theodolite and siall
are used

AMIRAJ



Tangential Method

In this method diaphragm of the tacheometer is
not provided with the stadia hair.

Reading are tuken by the central horizontul hair,
Stafl with two targets at a lixed distance (S) is
used for taking reading,

The vertical angles 8, & 0, are measured.

The vertical angle and the fixed distance (5)
are used to determine the horizontal distance

(D).
AMIRAJ



Difference

Stadia hair methisld

»  Diaphrugm of the weheometer
1% privided with three stadin
hair,

* Looking throdgh the leleséope
the thiee stallia hitir remdings
Lakesta,

Unie vertical amgle s obgerved:
» This method is ot
comminly used m proctice:

Fangential method
[ aphragm of the
tucheomeler is not provided
with stadin hair,
The readings are mken by
the smgle honzontal hoir
achjust upper and fower
target respectvely.
Twao vertical angle 1s
observed,
This method is not
commonly used in practite

AMIRAJ



Fixed hair method

There are main three cases for finding the distance
and Elevation.

Case : | When the line of sight is horizontal and
stafl is held Vertical,

Case - 2 When the line of sight 1s inclined and staff
15 held Vertical. ((a) considering angle of clevation

+ (b) considering angle of depression -0)

(Cuse © 3 When the line of sight is mclined but staff
is held normal to the line of sight.

AMIRAJ



Case : | When the line of sight is
horizontal and staff is held Vertical.

Havpantal Dietancs Farmmola




) = The optical genter of the object glass

P = the top, axial, and botiom hair reading

pr == Length of the image.

= Focal length of the imupe gluss,

S = Suaff in miereep) o ).

x = Horizontal distance from O o the sl

x" = Horzomal distinee from € 1o the plane of the hairs.

i = Horizontal distance from O 1o the vertical axis of the
mstrument.

D = Horlzotital distance [Font axis Lo the siall,

AMIRAJ



o The riys Pop and Gog passing thiough O see the utrmiglil s

- trﬂnﬂﬂﬂ OO pnd pag are sirfular hence E - ;

Pt & sred 3" are conjuaate focsl lbogth (distance)
i 1 1

ol — =

F - %
Mudtiplying both by fx

%
X=m=f4f
X

bo-

StntmmE: ;'1 =-

3
x=cFf
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Vertical Distance formula
* When the line of sight is horizontal V=0

AMIRAJ



Case : 2 When the line of sight 1s
inclined and staff 1s held Vertical.

* Considering angle of elevation +9




Let A is the instrument station

A’ 15 the position of the instrument axis

P is the stafl siation

DBC are the points on the staff cut by the hair
of the diaphragm.

LCA'K = is an inclined of the line of sight
A'C to the honzontal

B = 5 is the staff intercept (difference
between the top and bottom hair reading) AMIRAJ



CP=h i the central hait or axinl har reagmg.

A'C =L i5 the distange along the line.of collimation from A’ to C

A'K =D is the horizontal distance from the instrumental w e stall
station I'

CK =V is the vertical distance from the instrumoent axis o point C
(Central hair reading)

Piraw o perpendicular line through € o the tine of sight A'C so that it
cuts ATD in D and A'H in B' is the prajection of DB perpendicular to
A'C as shown in figure

Line B is perpendicular to the line A'K and B'1Y is perpendicular to

xe AMIRAJ



%
i
!
L]
.-....p..l
— —

¥ 2
f_,-f{:‘::‘;" - it
4DCD’= £BCB'=and . /,_.f/”’“/
(DAC=/BAC=f =" . |

LADC=900-p

Angle 2DD'C = 180" — (90" - )
=90%+ B

Angle £BB’C = 90"

AMIRAJ




]

From AS DD'C and BB'C

D'C = DC Cosb

B'C =BC Cosb

D'C+ B'C=DC Costl + BC Cos0
D'B"=(DC + BC) Cosh
D'B"=DB Cosb

D'B" =8 Cost

AMIRAJ




Horuonml Detaoce D

Honrestal Distance D When thelme of sight 13 BEoyirantal, then

I
0= i[ll} =4+ 4d4)

Hee DB=5

[
D= =(8) = (f+d)

Now inclined diganes A'C = 1.={|;n'|*1 “ (F+

Bmbere D'B" =5 Cos®

AMIRAJ



L =-(8CosB) + (f + d)

I
i

Horlrontal distance D=L Coeb

D=F = (5 Cos8)(Cost) + (f+ d}(Cosl)
D= {'E CoxZ04 (F+ d)Con B

H::ﬂ:-:=l£ and (Fs &) =C

i .
D= Ium“n +(f 4 d)Cos B




Viertical distance

From AA'CK. CK =V =L §jn@
Put the value of L = ;'(s Cos8) 4 (F+d)

V=1(5 CosB)(Sin8) + (£+ d)(Sind)

V=220 (4 d) Sin@

Here! =K and (f+d)=C

K5 5inl#

So. V= + (C) Sind

AMIRAJ



* Elevation of the staff station for angle of
elevation

* Elevation of stalT station= Elevation of
mstrument + R.L. of BM. +V-h

AMIRAJ



" Elevation of the stall station for the angle of
depression.

* Elevation of staff station= Elevation of
instrument + R.L. of BM. -V-h

AMIRAJ



* Horizontal Distance D;

|
= ]—in-.*-u-”'r:-i;:--l

= Vertical Distance V

¥ -EEEE (0 ol




("ase : 3 When the line of sight is inclined and
stafT is held normal to the line of sight.

Considering angle of Elpvation +8




* Horizontal distance formula ;-

D-E[S}T{f*d}

From the figure the Horizontal distance D :-
D = L Cos0 + h Sin0)

=(KS + C) Cosl + h Sinfl

= KS Cost + C Cosb + h Sinb
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* Verfical distance formula ;-
* Vertical distance V = L Sin0
=(KS + () Sinf}
= KS Sin# + C Sinf

AMIRAJ



 Elevaton of the stafl station :-

« Elevation of staff station= Elevation of
instrument + R.L. of B.M, + V-h Cost

AMIRAJ



* Considering angle of depression — 6
* Horizontal distance formula:-
* Horizontal
distance D= L. CosH - h St
=(KS +C)Cosf - h Sinf
=KS Costl = C Cosl - h Sint)

AMIRAJ

ECTHT & TIPS § IR P



« Vertical distince formula ;-
Vertical distance V =L Sinf
= (KS + C) Sin0
= KS Sinfl + C Sinb

AMIRAJ



» Elevation of the stall station ;-
Elevation of staff station = Elevation of
instrument + R.L. of B.M. - V- h Costl

AMIRAJ



Tangential method

This method is used only when the theodolite
1s simple and transit type.
This method is alSo used when the staff 15 far
away from the instrument.

In this method the staff consist of two vanes or
target (S) 2m 1o 3 m apart.

The vertical angle 0, and 0, are measured in
theodolite

AMIRAJ



* There arc main three cases for finding the
Distance and Elevation.

* Casc : | Both the angle are angles of elevation
in this case, staff is held vertically.

« Case : 2 Both the angle are angles of
depression in this case. staff is held vertically.

= (Case : 3 When the one angle 1s the angle of

elevation and the another angle is the angle of
depression and the staft held vertical.

AMIRAJ



Case | 1 Both the angle are angles of alevation in this
case, staff is held vertically.




* From the My
V=8 = Db,
V=D tant,
S = 1D tunfy, -V
§ =D tanl), — D tand),
S = D (tanb); - tanb,)
D= 5
l'-i-[llle. - hl—ﬂﬂg]
V= S,
(1), - tnih.)
RLolfMQ=RLo{HI+V-h

AMIRAJ



Case . 2 Both the angle are angles of depression In this
casa, slaff is hald vertically.




From the hg.

V=5 = [)tanl,

V = D tusi).

S = ¥V — 1) tunf),

S =D tan 0y = 13 1an O,
S = D {tanb, — tanH, )

D= 5
(fanth — tant), |
V= S tianf),
(tantl, —tang); )

RLofQ=RLofHI-V-h




Case | 3 When the ane angle is the angle of elevation
and the another angle is the angle of depression
and the staff held vertical.
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*  Friom the fg.
5-V=0Duwnb,
VY = D tanb),
5=V=DanH, A
S=Dun 0, 4+ Dtan b,
5= (tant, + 1anb,)

D= 5
(tanfl, = tanf,)
Vi=_ 5 tanll.
(tnthy = tant| )
RLATQ=RLolHI-V-h

AMIRAJ



Disadvantages of the tangential method

* Two vertical angles are measured.
* It require comparatively more time,
* This method is very tedious.
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