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EXPERIMENT NO: 1 DATE:

STUDY OF THEODOLITE

AIM

To study about the Temporary and Permanent adjms$noé a Theodolite
ADJUSTMENTS OF THEODOLITE

The Theodolite should be properly adjusted to obéaicurate observations. The adjustments are
mainly of two types. They are as follows:

1. Permanent adjustments and
2. Temporary adjustments

1. Permanent adjustments

The permanent adjustments are to be done to nraitairequired standard relationship between the
fundamental lines (axes) of a Theodolite. The funelatal lines are as follows

a. Vertical axis

b. Horizontal axis or trunnion axis
c. Line of collimation or line of sight
d. Axis of plate level

e. Axis of altitude level

Required relations between the fundamental lines (axes)

» The axis of plate level must be perpendicular éovértical axis.

The line of collimation must be perpendicular te tiorizontal axis

The horizontal axis must be perpendicular to théicad axis.

The axis of the altitude level must be paralletht® line of collimation.

The vernier reading of vertical circle must reatbaghen the line of
Collimation is horizontal.

YV V V

The permanent adjustments of a Theodolite are:

» Adjustment of plate level

» Adjustment of line of sight

» Adjustment of horizontal axis

» Adjustment of altitude bubble and vertical indeanfre

Temporary adjustments
The adjustments which are carried out at everyngettf the instrument before the observations are
referred as temporary adjustments. There are thpes of temporary adjustments as follows.

» Setting up
» Levelling up
» Elimination of parallax
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a) Setting up
This adjustment includes the followingtaperations

» Centering the Theodolite over the instrument statio
» Approximate leveling of Theodolite with the helptbé tripod legs only

Centering

It is the operation by which the vertical axis lo¢ theodolite represented by a plumb line is
made to pass through the mark of instrument statiothe ground.

Approximate leveling

The approximate leveling may be done with the sxfee to a small circular bubble provided
on the tribrach or by eye judgements

b) Levelling up

The operation of making the vertical axis trulytiaal is known as leveling of the Theodolite. After
the centering and approximate leveling an accueatding is to be done with the help of foot screws

)] First the telescope is to be kept parallel to arnype two foot screws as in the figure

i) The bubble of plate level is to be brought todletre of its run by turning the foot
screws either inwards or outwards simultaneously

i) Then the telescope is to be turned through 90thatit lies over the third foot screw
(i.e perpendicular to the first position)

V) The bubble is to be brought to the centre of itsby turning the third foot screw either
clockwise or anticlockwise

V) If the bubble is not in centre the above operatiane repeated till the bubble retain at
centre in both the positions

c) Elimination of parallax
An apparent change in the position of an objecseduly the change in position of the
observer’s eye is known as parallax. This can ipeihted in two steps.
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1) Focusing the eye piece for distinct vision of thess hairs
2) Focusing the objective to bring the image of theeahin the plane of cross hairs.

1) Focusing the eye piece
» The telescope is to be pointed towards the skystreat of white paper is to be hold in front
of the objective.
» The eye piece is to be moved in or out by rotaitiggadually until the appearance of cross
hairs becomes sharp and distinct.
2) Focusing the objective
> Telescope is to be directed towards the object.

» Focusing screw is to be turned until the appearahtiee object becomes sharp and
clear.

RESULT:

Thus the study about the Temporary and Perman@mtatents of a Theodolite is
practiced.
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EXPERIMENT NO: 2(A) DATE:

MEASUREMENT OF HORIZONTAL ANGLES

AlM
To measure the horizontal angle by Repetition neethith the use of Theodolite
APPARATUS USED

1. Theodolite,
2. Ranging rods,
3. Pegs or Arrows

PROCEDURE

1. Theodolite is set over an instrument station (QJo#ly and all the temporary
adjustments are done. Vertical circle icpthleft to the observer (face left observation).

2. Vernier A is set to Zero with the help of uppemsfascrew and tangent screws Readings of
Vernier A and B are noted

3. Upper clamp is clamped. Lower clamp is loosenedthadelescope is turned towards “P”.
Lower clamp is clamped and the point “P” is bisdat@&actly using tangent screws

4. Both the vernier A and B are read and noted (Mastdual to 0° and 180° respectively).Upper
clamp is unclamped and the telescope is turnedkeise and “Q” is bisected.

5. Upper clamp is clamped and “Q” is bisected exaasing tangent screws. Both the verniers are
read. Mean of the readings provide an approxinratieidled angle of POQ.

6. The reading of vernier A gives directly the ang@@ and 180° is subtracted by the reading of
vernier B. The mean value of two readings givesatingle POQ with one face

7. Lower clamp is unclamped and the telescope is tlamticlockwise to sight P again. Lower
clamp is clamped and P is bisected exactly usingemt screws

8. Upper clamp is loosened and the telescope is twioettwise and Q is bisected. Upper clamp is
clamped and Q is bisected exactly using tangeetsrThe vernier now read twice the value
of angle POQ.

9. Last two steps (7&8) are repeated once again tthgehrice value of angle POQ

10. Finally obtained reading is divided by 3 to get thean value of angle POQ.

11.The face is changed and the whole process is ehe@&ace right observations).

12. Average value of two horizontal angles obtainedhvatce left and face right observations is
determined.
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Face:- Swing:- Face:- Swing:-

Instument MEAN | AVERAGE A MEAN AVERAGE

station Sight HORIZONTAL HORIZONTAL
to ANGLE ANGLE

o P

Calculation:
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RESULT:
The horizontal angle measure@ aetween P and Q. ilel/POQ

a) With face left
b) With face right -
c) Average
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Figure 22.2 Measurement of Horizontal Angle by
method of Reiteration

EXPERIMENT NO: 2(B) DATE:

MEASUREMENT OF HORIZONTAL ANGLES

BY REITERATION METHOD
AIM
To measure the horizontal angle by Reiteration oeethith the use of Theodolite

APPARATUS USED
1. Theodolite
2. Ranging rods
3. Pegs or Arrows

THEORY:-
Reiteration is a method of measuring horizontalesgith high precision. It is less

Tedious and is generally preferred when there @reral angles to be measured at a station.
Several angles are measured successively andyfthallhorizon is closed. Closing the
orizon is the process of measuring the angles draywoint to obtain a check on their sum
Which should be equal to 360

PROCEDURE:-
1. Select a station point O.
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2. Set the theodolite at O and do the temporanysaaients. The telescope is adjusted for right face
right swing.

3. Set the vernier A to zero using upper clamp.deoothe lower clamp, direct the telescope to the

Face:- Swing:- Face:- Swing:-

station point A and bisect A exactly by using tbeér clamp and lower tangent screw.

4. Note the vernier readings (A and B).

5. Loosen the upper clamp and turn the telescakwise until the point B is exactly bisected.
6. Note the vernier readings (A and B).

7. The mean of the two vernier readings gives tieevof <AOB.

8. Bisect all the points successively and notedleings of both verniers at each bisection.

9. Finally close the horizon by sighting the staffmint A. The A vernier should be 360 not, note
the closing error.

10. Adjust the telescope for left face left swing.

11. Repeat the whole process by turning the tefesscoanticlockwise direction.

12. Distribute the closing error proportionatelg geveral observed angles.

13. Take the average of face left and face rigseokations to give the corresponding horizontal
angles.
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Instument
station

Sight
to

A

MEAN

AVERAGE
HORIZONTAL
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A

MEAN

AVERAGE
HORIZONTAL
ANGLE

CALCULATION:
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RESULT:

The horizontal angle measured at O between P and Q./POQ

a) With face left:-
b) With face right:-
c) Average:-
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EXPERIMENT NO: 3 DATE:

TRIGONOMETRIC LEVELING —HEIGHTS AND

DISTANCES PROBLEM (TWO EXERCISES)
(A) BASE ACCESSIBLE

Aim:

To find the elevation of the top of a spire / towuilding using the principle «
trigonometric leveling.

Equipment:
Transit Vernier Theodolite, Tripod stand, Plumb pboa

LTveIing Staff and Pe

Procedure

It is required to find the elevation ‘Q)’ from the instrumet

station ‘P’ as shown in Fig.7.

'L.) of the topaofow

Fig.7 Base Accessible
Let,

P= instrument station

Q= Point to be

observed

A= center of the instrument

D= horizontaldistance between

and Q h’ = height of the instrume

at P Q’=Projection of Q on

horizontal plane

S= Reading on staff kept on B.M, with line of siginthorizonte
a= Angle of elevation from A to (

1. Setup the Theodolite at P and level if accuratel.t. the altitude bubble. S
that the vertical circle read0’0” when the line of sight is horizontz

2. Direct the telescope towards Q and bisect it atelyralamp both the plate
Read the vertical angla’.

Plunge the telescaone and sight to same point ‘Q’ and take the vertical an
o’ calculate the avg. of the vertical angles measumeboth faces
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take the reading on the leveling staff kepA&.M. Let it be ‘'S’

Observations and Calculations:

Vertical Angle,a = Staff Reading, S (m) = Horizontal Distance, D ém

From Triangle AQQ’: h = D tam

R.L.of Q (m)=R.Lof B.M + S + h where h =
D taru (Or)

R.L. of Q (m) = R.L of instrument axis +
D taru (Or)
R.L.of Q (m) =R.L of P + h’ + D tay if R.L of P is Known

Result

R.L.of Q (m) =R.Lof B.M + S + h where h =D tan
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(B) BASE INACCESSIBLE (SINGLE PLANE METHOD)
Aim:

To find the elevation of the top of a building ugithe principle o
trigonometricallyleveling with the instrument stations having theartical axes in th
same plane as the object.

Equipment:
Transit Vernier Theodolite, Tripod Stand, Plumb Bdhpe, Leveling Staff and Pe
Procedure
It is required to find the elevation (R.L.) the top of a building ‘Q’ from the instrume
stationsP & R as shown in Fig. g
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Fig.8 (a) Instrument Axis at Same Level
h=QQ’
b = Horizontal dist.
bwP&RD=
Horizontal dist. b/w
P& Q
al = angle of elevation
from Ato Q
a2 = angle of elevation
fromBto Q 9

m—
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Fig.8 (b) Instrument Axes at Different Levels

1. Setup the Theodolite at P and level it accuratath wespect to the altitude
bubble. See that the vertical circle reade’®@ when the line of sight is
horizontal.

2. Direct the telescope towards Q and bisect it atelyralamp both the plates.
Read the vertical angtel.

3. Transit the telescope so that the line of sighéw®rsed. Mark the instrument
station R on the ground along the line of sightaklee the dist. b/w P&R
accurately. Let it be ‘b’ repeat the steps (2) & f@ both face observations.
The mean values should be adopted in the calcofatio

4. With the vertical vernier set to zero reading ahd altitude bubble in the
center of its run take the reading on the leveditadf kept at A.B.M. Let it be
‘S’ if both the instrument axis are at same levet aS1’ if they are at
different levels.

5.  Shift the instrument to R and set up the Theodthiéze. Measure the vertical
angle o2 ‘ to Q with both face observations.

6. In case of instrument axis at different levels edpe step (4) and let the
reading at R be ‘S2’.
Observations and Calculations:

Vertical Angles,all]= Staff Readings S1(m)= (or) S (m)=
a2 = S2 (m) =

Horizontal dist. b/ wP & R=b =

In case of instrument axis at same level:
From triangle AQQ’ h = D tanl

From

triangle QQ’
h=(b+D)
tam2

D= btam2.
tamol - taru?2

R.L ofQ(m)=R.L.ofBM.+S+h
In case of instrument axis at different levels:
H1-h2 =S2~S1 =S

D= S +btan2.
tamol - taru?2
hl =D taml

h2 = (b + D) tan2
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R.L.ofQ=R.L.of BM. +S1 +F

R.L. ofQ=RLofB.M. +S2+
Result:
R.L. of given point Q (m)

EXPERIMENT NO: 4 DATE:

HEIGHTS AND DISTANCE USING PRINCIPLES OF
TACHEOMETRIC SURVEYING (TWO EXERCISES)
Aim:
To determine the Tacheometric constants using Tambter

Equipment:
Tacheometer, Chaifor) Tape, Pegs and Levelling St

Principle:

Distance between two points is given by (Fig

D=t xs+(f+d)

i : A
1 i . ™=
Bil e
Where ffi is called the multipfy

o [T S — -

constant=t=—dyi Ca Ci
¥ [

g : 82 & .
additive constant. B

@) 4 . A




SREE VAHINI INSTITUTE OF SCIENCE AND TECHNOLOGY

Fig.16 Tachometric Constants

Procedure:
1 Setup the instrument at one end of a straightdaye50m

2 Drive pegs at 10m, 20m, and 25m and at 50m lengths.

% Keep the staff on the pegs and observe the comeapy staff intercepts with

horizontal sight. . .

Knowing the values of ‘S’ and corresponding ‘D’ was for different peg
intervals a number of similar equations can be &mrby substituting the values
of ‘'S’ and ‘D’ in equation

a. D=KS+C
The simultaneous equations are taken two at atbrfiad the values of ‘K’ and ‘C'.

o

The average values of ‘K’ and ‘C’ are found.

Observations and Calculations:

Horizontal Distance, D (m) =
Staff Intercept, S (m) =
D=KS+C

Result
For the given instrument
f/i = multiplying constant (K) =

f+d = Additive constant (C) =
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EXPERIMENT NO: 5 DATE:
CURVE SETTING- DIFFERENT METHODS.

(TWO EXERCISES)

(A) SETTING OUT A SIMPLE CURVE BY MEANS OF OFFSETS FROM
LONG CHORD

Aim:

To setout the simple curve of given radius andtieind long chord by means of
offsets from the long chord.

Equipment:

Theodolite, Tripod Stand, Cross-Staff, Ranging Rédsgys, Chain and Tape.
Principle:

Setting out a curve by method of offsets from lohgrd is linear method. It
involves setting out the normal offsets of the l@hgrd at specified intervals and joining

them.

The length of offsets at any distance x’ from thil points of the long chord is given by

Where Ox = length of offset at a distance ‘x’ frtme mid of long chord.

X= specified distance between offsets.
L= length of the long chord.

R= Radius of the cun

2
L
OO= R - R 2 —(\—\\WHG vrdinate)
2)
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Usually, the offsets from the mid of long chord sods the end are setout and

curve is symmetric over the central offset |

Procedure

2. The length of offsets’ at m|

1. The obtained length of long chord is first setoutloe field by proper rangir
and mid point is establish H(Eig.]

Iené‘th is to be setbort this, a person holds t

crossstaff at requmed nd allgqs the slith the end station rangir

rods. At thls i Fanothel person-ag throtl@wnormal slit and guides

person wi rarig(ﬁ? rod to°come into ieTwstlaulong this line normal 1
A .

Il

Observations and Calculation

5. Distance (X m) =

Ordinate (Y m) =

o

Fig.10 (b) Setting Out By Perpendieular Offset
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Result The simple curve is setout by the method of offfet® long chord in the fiel

Applications: Curves are used on highways and railways whesenécessary 1
change thelirection of motior

(B) SETTING OUT A SIMPLE CURVE BY RANKINE'S METHOD

Aim:

Two tangents intersect at a given chainage & with given deflection angl
Calculate all thedata necessary for setting out a curve with a greelius by Rankine’
method or Deflection Angle Method or One Theoddlitethod. The peg interval is 3C

Equipment:
Transit Theodolite, Tripod Stand, Tape &;’Chain, &§ag Rods, and Pe(

Principle:

Total deflection of a poing’i
point of curvature with thg r

_Qt:é-‘-eho is the angl madethly hord with the tange
rting point 'of the chd»tdlsr denoted by “. [’ for given chord

J=1718.9C /
R
Where C= Length of chord,R = Radius /
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Procedure

=

Locate points T1, T2 and V (Fig.11).
Setup the Theodolite exactly at point T1 and mékéemporary adjustments.

Set the ‘A’ — vernier to zero degrees and biseefbint V, clamp the lower plate.

Release the upper plate and set the ‘A’-vernieretd Al the line of sight is
thus directed along T1 A.

Hold the zero of the tape at T1 & take a distangég T1A) and swing the tape
with an arrow till it is bisected by the Theodoliféhis establishes the first point
A on the curve.

Set the second deflection angi2 on the vernier so that the line of sight is deh@
T1B.

Hold the zero of the tape at point A and an arrbthe other end (AB), swing
the tape about point A till the arrow is bisectégbaint B. This establishes the
second point B on the curve.

The same steps are repeated till the last poirng T@ached.

Observations and Calculations:

1718.9

C = deflection angle, & , &, & ... etc., are the successive deflection angles
R

Where C = Length of chord, C1, C2,...etc., are the successive chord lengths R = Radius of curve

Let ABCD ..... be the points on the curve the total deflection angles of which are A1 A2 As ...
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then
Al =051

A2 =A1+ 82

And An= An-1+ dn

Length of Long Chord L = 2R SIN/2

Tangent length (T1V) = R Taw'2

Length of Curve = R\ (A/180)

Chainage of point T1 = Chainage of V- T1V
Chainage of point T2 = Chainage of T1 + Length ofv@

Result

The required simple circular curve is set out i fileld by Rankine’s Method.
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Serting out of a building
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EXPERIMENT NO: 6 DATE:
SETTING OUT WORKS FOR

BUILDINGS AND PIPE LINES

AlM
To set out the foundation marking for the proposeaistruction of building.

APPARATUS USED
1. Theodolite
2. Ranging rods
3. Pegs or Arrows
4. String.

THEORY:-

Setting out of a building involves the transfetlod architect's plan from paper onto the actual
site. The object of setting out a building is toypde the builder with clearly defined outlines for
excavations. Two methods are generally used ftingatut a building.

PROCEDURE:-
1. A centre line sketch of the building is prepan@the centres of cross walls are also to
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be indicated.)

2. The base line is set out with reference to grnedarence points.

3. The ends of the centre line of the walls, paftnd B from the base line are marked.
4. As the end marks A,B,C,etc. are disturbed duexaavation, stakes are fixed at
L,M,N etc., a little away (about 2 to 3 m) for emérk and tied accurately using a
string.

5. The centre line for all other walls AD,BC,ete anarked by dropping perpendicular.
For small buildings the perpendiculars may be seby using a chain or a tape by3-
4-5° method. For an important and big building wheresidre long a Theodolite may
be employed to accurately set out the perpendgalad to range the lines.

6. For every wall, the pegs are driven a little yfea marking the end and tied
accurately using a string.

7. Diagonals are measured and checked with theieggonding calculated lengths.

8. Width of foundation from the centerline are neatland the corners 1,2,3,4,5 etc., are
fix up. Pegs are driven at these corners. The isgsttetched and lime is spread along
the chords.

RESULT:
Thus the trench plan being marked on the groundl eanavation may be started.

EXPERIMENT NO: 7 DATE:

DETERMINE OF AREA USING TOTAL STATION
AIM:

To determine the given plot’s surface area.

APPARATUS:
1. Total station
2. Prism with other accessories.

THEORY:
The computations of areas and volumes is ofteninedin civil engineering practice. One of

primary aims of land surveying is to determinedhe of land under survey. Which is usually the
property of an individual or institution. In plasarveying the team “area” refers to the
orthogonal projection of ground on a horizontahglanot actual the ground surface

PROCEDURE:



SREE VAHINI INSTITUTE OF SCIENCE AND TECHNOLOGY

(a) Make a quick ‘eye ball’ plan view sketch of tihap area in the field book. This will b e an
important reference to which you will later appenigrmation such as the location of home
stations, back sights etc.

(b) Take a few minutes to walk around your map &pae out where the optional places for
home stations, back sights and transverses are.

(c) Select a suitable location and setup instruraadtdo all necessary station adjustments and
job selection.

(d) Allocate the [Area] soft key to [meas] modeesar.
(e) Press [Area] to begin surface area calculation.
(i) Sight the first point on the line enclosing thiea and press [meas].

(ii) Press [OBs] to begin observation. The measweddes are displayed. The [OBs] function
requires each point to be observed individuallyobefirea calculation is performed.

(i) When [Read] is pressed registered co-ordigatn be recalled and used in subsequent
measurement.

(iv) Press [0K] to enter the values of point.

() Repeat ‘d’ until all the points have been measd. Points on the enclosed area are observed
in a clock wise or counter clock wise direction.

(g) After all the points necessary to calculatesbdace area have observed press [calc] to
display calculated area.
(h) Press (ok) to quit area calculation and retafMEAS] mode.

RESULT:
The area of given poists m
EXPERIMENT NO: 8 DATE:
TRAVERSING USING TOTAL STATION
Aim:

To do a closed traversing for at least five pougig Total Station.
Equipment:

Total Station
Tripod

Prism and Pole
Arrows

P wbdPR



|

SREE VAHINI INSTITUTE OF SCIENCE AND TECHNOLOGY

5.

10.
11.
12.

13.

14.

15.
16.
17.

18.

19.

20.
21.

Field Book

L

Identify the points on the ground for traversingl amark them arrows

Choose a control point for using it as first statpmint such that at least o
control point for bac-sight is visible

Set up the instrument on the point chosen in st
PressMENU
PressF1 (Program:

PressF1 (Survey).

For Setting up the job as you know the coordinatesf two control points
on the paper follow the following steps

PressF1 (Set Job).

PressF1 (New)

Enter the New Job Name by pressinF1 (Input).

Give the name of the job by using the Function keF1 to F4.
PressF4 (OK).

PressF2 (Sb
SURVEY NG 170 () |
In front of |trnel.}stat|on give the number of the.st |

hr
number of thﬁtﬁiatlon where you are sIanHLn.g

0,000 4 |
bk, GHbY y /
mmmmm, mwrm i I

n by giving the

il 3

PressF2 (FlJ.\ID). :

PressF4 (EN'|—| :

Enter the Eg Where you are standing

PressF4 (OK).

In front of wlgh‘ @1 .th‘e Instrument height by

measuring it.
PressF3 (Set Orientatior

PressF2 (Coordinates
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22. In front of BS (Back Sight) Enter the number of theback sight point to
which you are aligning.

23. PressF4 (ENH).

24. PressF4 (OK).

25. PressPAGE.

26. PressF4 until you have DIST In front of F1

27. The value in front of gives the relative error in tie station shifting.
28. PressF2 (REC).

29. PressF4 (NO).

PressF4 (Start)

31. Take foresight on first traverse point enter poldt and record its
coordinates. (This point will be the next instrurstation)

32. Shift the instrument to first traverse point anddw the standard procedure
to obtain the coordinates of second traverse point.

33. Continue until you finish all traverse points.

34. Check whether there is any closing error. If tthisre apply corrections to the
coordinate and plot the traverse.

(If you are using advanced instruments closingresit be shown automatically in
traverse report and traverse can be adjusted ad)oa

Result
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Record the coordinates obtained for each pointour yfield book. If there is a
closing error apply correction to all the coordesatPlot the survey on a drawing sheet
using the corrected coordinates.

Applications:

In control surveys and topographical surveys ieguired to do traversing. In control
surveys, using the existing control points it iguieed to establish new control points.
In topographical surveys using the existing conpaihts and also by establishing
new control points it is required obtain the conades of various details like
buildings, roads and other features

EXPERIMENT NO: 9 DATE:
CONTOURING USING TOTAL STATION

Aim:

To prepare Contour map of an area using Totaldtati
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Equipment:

Total Station
Tripod

Prism and Pole
Arrows

Field Book

a bk wn e

Procedure:
1. Obtain the coordinates of all the grid points a@cbrd them in your field book

2.  Choose a control point from where all the grid peiand at least one control
point for back-sight are visible.

Set up the instrument on the point chosen in step 2

3

4. PressMENU
5 PressF1 (Programs)
6

PressF2 (Stake Out).

7.  For Setting up the job as you know the coordinatesf two control points
on the paper follow the following steps.

8. PressF1 (Set Job).

9. PressF1 (New)

10. Enter the New Job Name by pressing1l (Input).

11. Give the name of the job by using the Function kel to F4.
12. PressF4 (OK).

13. PressF2 (Set Station)

14. In front of the station give the number of the staibn by giving the
number of the station where you are standing.

15. PressF2 (FIND).

16. PressF4 (ENH)

17. Enter the Easting, Northing and Elevatiasf the point where you are standing.

18. PressF4 (OK).
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19.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

In front of hi (height of the Instrumer Enter the Instrument height by measuring it.

L

PressF2 (Coordinates).

In front of BS (Back Sight) Enter the number of the back sight point to
which you are aligning.

PressF4 (ENH).

PressF4 (OK).

PressPAGE.

PressF4 until you have DIST In front of F1.

The value in front of gives the relative error in he station shifting.
PressF2 (REC).

PressF4 (NO).

PressF4 (Start).

PressF4 until you have MANUAL in front of F3.

Enter East, Northand Heighi for the point to be staked.

CTHREEDI i3 TILHJ i

| Srarrh = '
FHID - I |
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A [ mam oy w
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Now Move the Instrument until Hz equal to zero.
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34. Now move the prism in this line of sight to the distance given in front of
A 2 omer 0.00D m from the instrument station.

35. Now with moving the instrument horizontally with moving the telescope up
and down only tells the prism man to come in line fosight of that point.
Again PressF2 (DIST) do this until the value comes near to the limitig
factor and you have thepoint. Then pressAll or trigger buttonto record the

point.

Result:

Record the coordinates of all the points surveyegbur field book and using this data
create a contour map of the area surveyed.

Applications:

In topographical surveys, it is required to obtadmtour maps/ plans of an area.
Contour maps are useful in planning and constroaifgipeline works, road
works and residential colonies etc.
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EXPERIMENT NO: 10 DATE:

DETERMINATION OF REMOTE HEIGHT USING
TOTAL STATION

AlM:
To determine remote height of object whose top &ccessible

APPARATUS:
1. Total station
2. Prism with other accessories
3.

THEORY:

A Rem measurement is a function used to measurelekiation of a point where a target cannot
be directly installed power line, over had cabled aridges etc.

PROCEDURE:

1. Select a suitable location and set up instrumeditdanall necessary adjustment and job
selection.

2. Allocate the Rem soft key to the Meas mode scree

3. Select the target directly or directly over thgect and measure target height with total
station.

4. After inputting the height measured accuratajtsthe target. Press Dist in page of meas
mode to carry out measurement. The measured destiata, vertical angle and horizontal angle
displayed. Press stop to stop measurement.

5. Sight object and then press Rem. The REM meamneis started and height from the ground
to object is displayed in ‘Ht'.

6. Press stop to terminate the measurement op@ratio
7. To Re observe the object, sight the target, fneas OBS.
8. Press (ESC) to finish and return to the MEAS enscreen.

RESULT:

The elevation of given water tank = 1.45 + 20.045 m
=21.49m.
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EXPERIMENT NO: 11 DATE:
STAKE OUT USING TOTAL STATION
Aim:
To set out column centres of a proposed building.
Equipment:
1. Total Station
2. Tripod
3. Prism and Pole

4. Arrows
5. Field Book

Procedure:
1. Obtain the coordinates of all the column centers.

2. Choose a control point from where all column posisi and at least one control point for
back-sight are visible.

3. Set up the instrument on the point chosen in step 2
4. PressMENU

5. PressF1 (Programs)

6. PressF2 (Stake Out).

7. For Setting up the job as you know the coordinatesf two control points on the
paper follow the following steps.

8. PressF1 (Set Job).
9. PressF1 (New)
10. Enter the New Job Name by pressing1 (Input).

11.Give the name of the job by using the Function kekf1 to F4.
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12.PressF4 (OK).

13.PressF2 (Set Station)

14.1n front of the station give the number of the staibn by giving the number of the
station where you are standing.

15.PressF2 (FIND).

16.PressF4 (ENH)

17.Enter the Easting, Northing and Elevatiaf the point where you are standing.
18.PressF4 (OK).

19.1n front of hi (height of the Instrumengnter the Instrument height by measuring it.
20.PressF3 (Set Orientation).

21.PressF2 (Coordinates).

22.In front of BS (Back SightEnter the number of the back sight point to which
you are aligning.

23.PressF4 (ENH).

24.PressF4 (OK).

25.PressPAGE.

26.PressF4 until you have DIST In front of F1.

27.The value in front of gives the relative error in he station shifting.
28.PressF2 (REC).

29.PressF4 (NO).

30.PressF4 (Start).

31.PressF4 until you have MANUAL in front of F3.

Enter East, Northand Heightfor the point to be staked.\
33.Now Move the Instrument until Hz equal to zero.

34.Now move the prism in this line of sight to the disnce given in front of
A I omEs 0. 000 w from the instrument station.

35.Now with moving the instrument horizontally with moving the telescope up and
down only tell the prism man to come in line of silgt of that point. Again Press F2
(DIST) do this until the value comes near to the miting factor and you have the
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point.

36.For the next point again Pres$-4 until you have manual in front of F3 and again
enter the coordinates of the next point to be stakkrepeat this process for all the
points.
Result :

Record the details of points set out in your fietwdk.
Applications:

In setting out a building, a surveyor has to setfpmsition of columns and other elements of the
building in both horizontal and vertical planes
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EXPERIMENT NO 12 DATE

DISTANCE, GRADIENT AND DIFFERENCE OF HEIGHT BETWEEN TWO
INACCESSIBLE POINTS USING TOTAL STATION

Aim:

To obtain the distance, gradient and differenceeiht between two iaccessible points usir
the Total Station.

Equipment:
1. Total Station
2. Tripod
3. Prism and Pole
4. Field Book
Procedure

The Tie Distance Program is used to find the hot&lodistance between two points
measurement in the field.

1. Identify the tw@ BOTItS Tor T SaSTILES gietanc

2. Choose a pointifar thei Fotal station:set up such #t fram
marked in step [ are,visiblg;and sgf up the statioonthis

3. PressMENU. F1 Fewmofe Heoght i)
Fd Cunsicui bogn (H)

is point the two points
oint.

4. PressPAGE.
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11.In front of the point enter the number of the pointand PressF3 (ALL).

12.In front of the point2 Enter the number of the secad point again sight it and press
F3 (ALL).

13.Now you can see the results displayed on the screen
Result

The distance (d), gradient (s) and difference ajtite(h) between two in accessible points
are,d= ,S= ,h=

Applications:

In topographical surveys, some times featurestik&lings etc. are not accessible. Therefore a
surveyor should be familiar with the technique bfasning the horizontal distance, difference in
height and hence the gradient between two inadzlegsoints.



