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1. To measure the horizontal and vertical angles by Theodolite.
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leveling (Instruments indifferent vertical planes).
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6. To prepare the map of given area by plane tabling.

7. Measurement of area of a traverse by Total Station
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Course Overview :

Advance surveying instruments provides faster and more precise surveying

than conventional instruments. In conventional surveying, chain and tape are

used for making linear measurements while compass and ordinary theodolites

are used for making angular measurements. Levelling work is carried out using

a Dumpy level and a levelling staff. With such surveying instruments, survey

work will be slow and tedious. Hence modern surveying instruments are

becoming more popular and they are gradually replacing old surveying

instruments such as compass and Dumpy level. With modern surveying

instruments, survey work will be precise, faster and less tedious.

Course Outcomes:

CO.NO. |Cognitive Level Course
Outcome

Test the relative altitudes and distance of different points
1 Comprehension pnground.

Perform the tests for setting of horizontal curves in field.
2 Application
3 Analysis Test the Survey work using Total-station.
4 Synthesis Prepare the map of area by Plane Table.

Measurement of area of horizontal and vertical angle by
5 Evaluation  [TotalStation.

Prerequisites:

1. Fundamentals knowledge of Total Station Surveying.

2. Fundamentals knowledge of Plane Table Surveying.

3. Fundamentals knowledge of Theodolite Surveying .
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Course Coverage Module Wise:

Lab
No.

Experiments List According to RTU Syllabus

1

To measure the horizontal and vertical angles by Theodolite.

To determine the Height of an object by trigonometric leveling
(Instruments in same vertical plane).

To determine the Height of an object by trigonometric leveling
(Instruments in different vertical planes).

Measurement of angles, length of survey line using Total Station,
finding the coordinate of station

To measure and adjust the angles of a braced quadrilateral.

To prepare the map of given area by plane tabling.
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Measurement of area of a traverse by Total Station




Faculty Lab Manual Link
https://drive.google.com/file/d/1RSmacns7p0GGjN3pNXgLimnSgA EWXN2/view?us

p=s haring

Viva QUIZ Link

1. https://www.indiabix.com/civil-engineering/advanced-surveying/

2. https://www.objectivebooks.com/2016/08/advanced-surveying-objective-

guestions- and-answers.html

3. https://www.objectivebooks.com/2016/11/mca-on-advanced-surveying-set-

02.html

Assessment Methodology:

1. Practical exam using Advance Surveying Lab software.
2. Internal exams and Viva Conduct.

3. Final Exam (practical paper) at the end of the semester.



http://www.indiabix.com/civil-engineering/advanced-surveying/
http://www.objectivebooks.com/2016/08/advanced-surveying-objective-questions-
http://www.objectivebooks.com/2016/08/advanced-surveying-objective-questions-
http://www.objectivebooks.com/2016/11/mcq-on-advanced-surveying-set-02.html
http://www.objectivebooks.com/2016/11/mcq-on-advanced-surveying-set-02.html
http://www.grabstudy.com/Civil/Advanced-Surveying.php
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PRINCIPLES OF SURVEYING

The fundamental principles upon which the surveying is being carried out are
] Working from whole to part.
| After deciding the position of any point, its reference must

be kept from atleast two permanent objects or stations whose

position have already been well defined.

The purpose of working from whole to part is
| To localize the errors and

| To control the accumulation of errors.

This is being achieved by establishing a hierarchy of networks of
control points (Stations having known position). The less precise
networks are established within the higher precise network and thus
restrict the errors. To minimise the errorlimit, highest precise
network (primary network) Fig.1 of control points are established
using the most accurate / precise instruments for collection of data
and rigorous methods of analysis are employed to find network
parameters. This also involves most skilled manpower and costly

resources which are rare and cost intensive.
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THEODOLITE
SURVEYING



THEODOLITE SURVEYING

INTRODUCTION

The Theodolite is one of the most precise surveying instruments and is suitable for
measurement of horizontal as well as vertical angles. It has a powerful telescope and so it
can be used also for distance sighting. Theodolites are of two types.

They are

Transit type
Non-Transit type

A transit Theodolite is one in which the line of sight can be reversed by reversing the

telescope through 1800 in the vertical plane. The non-transit Theodolites are either plain
Theodolites or Y-Theodolites in which the telescope can not be transited. Now day’s only
transit Theodolites are being used.

PARTS OF TRANSIT THEODOLITETRIVET

It is a plate having a central circular threaded hole for fixing hole for fixing the Theodolite on

tripod stand by a wing nut. It is also called the base plate or lower tribrach.

FOOT SCREW
These are meant for leveling the instrument. There are three foot screws arranged in between

trivet and tribrach.

TRI BRACH

It is a triangular plate carrying the three-foot screws at its ends.

LEVELLING HEAD
Trivet, foot screws and tribrach together form leveling head. Levelling the instruments, fixing

the tripod, supporting the main instrument assembly are its uses.



SPINDELS (OR) AXES

Two spindles one inner and other outer. Inner one is solid and rigid and outer one
is hollow. To outer spindle lower plate is attached. To inner spindle upper plate
IS attached.

LOWER PLATE

Graduated from 00 to 3600 in clockwise direction provided with a lower clamping

and tangent screw.

UPPER PLATE

Contains vernier ‘A’ and ‘B’ provided with upper clamping and upper tangent

SCrew.
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Fig.2 Theodolite and its Parts

1. Telescope

2. Levelling Head



Trunnion Axis

Levelling Screw

Vernier Frame

Plumb Bob

Vertical Circle

Arm Of Vertical Circle Clamp
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Plate Levels

10. Foot Plate

11. Standards (A-Frame)
12. Tripod Head

13. Upper Plate

14. Upper Clamp

15. Horizontal Plate Vernier
16. Lower Clamp

17. Horizontal Circle

18. Vertical Circle Clamp
19. Lower Plate

20. Tripod

21. Inner Axis

22. Outer Axis

23. Altitude Level

PLATE BUBBLE

It is meant for leveling the instrument at the time of measuring horizontal angles.

STANDARD (OR) A - FRAME

Two frames are provided on upper plate to support the telescope assembly.

TELESCOPE
Fitted in between standards. Perpendicular to the horizontal axes provided with afocusing

screw, clamping screw and tangent screw.

VERTICAL CIRCLE



Fixed rigidly with the telescope and moves with it. Each quadrant is graduated from 00 to 900.

Zero is marked at the ends of horizontal diameter.

INDEX BAR (OR) T-FRAME

Provided on the stand in front of the vertical circle. It carries the vernier ‘C’ and ‘D’. These
verniers are used for taking the readings of the vertical circle. The vertical log of Index bar is
provided with a clip screw. At the lower end by means of which the altitude bubbles can be

brought to the center.

ALTITUDE BUBBLE

Provided on top of index bar. It is to be leveled while taking vertical anglereadings.

TRIPOD
The tripod head carries at its upper surface an external screw to which trivet plateof base plate

of the leveling head may be screwed.

PLUMB BOB

It is used for centering the Theodolite.

COMPASS

Some Theodolites are provided with a compass, which can be either tubular type(or) trough
type.

TERMS USEDCENTERING

Keeping the instrument exactly above the station mark, by means of a plumb bobis known as

centering.

TRANSITING

Turning the telescope about the horizontal axis in the vertical plane through 1800is called

transiting.

FACE LEFT
If the vertical circle of the Theodolite is on the left of observer at the time of taking readings.

It is known as face left and also called as telescope normal (or) bubble up.



FACE RIGHT
If the vertical circle of the Theodolite is on the right of observer at the time of taking readings

it is knows as face right. It is also called as telescope inverted (or)bubble down.

CHANGING FACE
Operation of bringing the vertical circle from one side of the observer to the other side is known

as changing face. It is done by transiting the telescope and turning itthrough 1800 in the

horizontal plane.

SWINGING THE TELESCOPE
It is the process of turning the telescope in horizontal plane. If the telescope is rotated in
clockwise direction. It is known as right swing. If the telescope is rotated in anticlockwise

direction. It is known as left swing.

LINE OF COLLIMATION
It is the line joining the intersection of cross hairs and optical center of the objectsglass and its

continuation.

AXIS OF TELESCOPE
Imaginary line passing through the optical center of the objects glass and the optical center of

the eyepiece.

AXIS OF BUBBLE TUBE
It is an imaginary line tangential to the longitudinal curve of the bubble tube at its middle.

HORIZONTAL AXIS
It is the axis about which the Theodolite of the telescope rotates in the horizontal plane.

VERTICAL AXIS

It is the axis about which the Theodolite of the telescope rotates in the vertical plane.

TEMPORARY ADJUSTMENTS



The temporary adjustments are to be done at every set up of the instrument.These
mainly involves —

Centering

Leveling

Focusing

CENTERING THE THEODOLITE OVER THE STATION
Place the tripod over the station and fix the Theodolite using wing out.
Approximate centering and leveling is done by tripod stand

Accurate centering is done with the help of shifting head.

LEVELLING
Approximate leveling is made with the help of tripod legs

Accurate leveling is made with the help of foot screws.

FOCUSSINGTHE EYE PIECE

A piece of white paper is held in front of the object glass and eye piece is movedin (or) out
by turning it clockwise (or) anti clockwise until cross wires appear distinct and sharp.

THE OBJECT GLASS

The telescope is directed towards the objects and focusing screw is turned clockwise (or)
anticlockwise until the image appears clean and sharp.

SETTING THE VERNIER

The vernier ‘A’ is set to zero. Lower clamping screw is fixed and upper clamping is rotated
till the Index of vernier shows zero. Upper tangent screw is used for setting the vernier

exactly to zero.

PRECAUTIONS
e Leveling and centering must be done perfectly.
e Relation of fundamental lines at Theodolite must be maintained while taking
readings.
e Ranging rod should not be disturbed for taking preceding angles.
e Care should be exercised in taking out the Theodolite from the box and in screwing it
to the tripod. A Theodolite fitted on a tripod should never be set upon the floor as it

may lead to serious damage. While placing the Theodolite intothe box, the leveling



head should be shifted to a central position and the foot screws should be evened all
around. The clamp should be released during transit so that the different parts can
yield without being damaged, in case it strikes some obstruction.

e Clamps and screws should especially be carefully operated. Unnecessary pressure
should not be used in tightening them. If the screws do not turn easily,they should be
cleaned with a good solvent such as alcohol or gasoline.

e The wing nuts on the tripod must be tight so as to prevent slippage and rotationof the
head. The tripod legs should be well spread out to furnish stability to theinstrument
and to permit placement of the telescope at a convenient height forthe observer.

e The vertical circle should be cleaned if tarnished in use. However, excessive rubbing
should be avoided, otherwise the engraved graduations will get impaired.

e The Theodolite should be protected from moisture and dust as far as possible.If it

has been exposed to moisture it should be wiped dry before replacing it in the box.

APPLICATIONS

Laying off horizontal angles, locating points on line, prolonging survey lines,
establishing grades, determining difference in elevation, setting out curves etc.






MEASUREMENT OF HORIZONTAL ANGLE

im To determine the horizontal angle by using transit Theodolite

Equipment:
Theodolite, Tripod Stand, Ranging Rods, Plumb Bob and Pegs.

Principle:

The Theodolite is most accurate instrument used for measurement of horizontal and vertical
angles.  To measure the horizontal angle, the angles obtainedare added and is divided
with number of angles. Firstly for taking every angle vernier ‘A’ is made to zero, if it is
provided with ‘B’ also make it to zero, otherwise its vernier reading is noted down. The
angles are measured by keeping the telescope in normal and inverted positions. Then the
readings are taken by swinging the telescope to the right and left, which is called as right

swing and left swing.

The average included angle is obtained as
Average included Angle = Sum of included angles of both faces

No. of times
Procedure:
To measure horizontal angles say angle PQR (Fig.3), the following procedure
isfollowed.
1. Set-up the instrument at Q and level it.
2. Loose the upper clamp and turn the upper plate until the index arrow of the
vernier ‘A’ nearly coincides with the horizontal circle. Now tight the upper
clamp.

3. Turn the upper slow motion (tangent) screw so as to make the two zeros

exactly coincide, so that ‘A’ vernier reads zero and ‘B’ vernier reads 1800.
4. Loose the lower clamp and direct the telescope to sight station P. The
approximate bisection of the station is done by sighting from over the
telescope through a pin and hole arrangement provided over its top. Now
tighten the lower clamp.
5. Bisect station ‘P’ exactly by using the lower slow motion (tangent screw)

6. Unclamp the upper clamp and swing the telescope and bisect the station R.



Now tighten the upper clamp and bisect R accurately using the upper
tangent screw.

7. Read the verniers, the reading of vernier ‘A’ gives the angle PQR directly

while the vernier ‘B’ obtained by deducting 1800.

8. While entering the reading the full reading of vernier ‘A’, i.e., degree,
minutes and seconds and only minutes and seconds of vernier ‘B’ are
entered,the mean of the two readings gives the angle PQR.

9. Change the face of the instrument repeat the procedure, thus a second
value of the angle PQR is obtained. The average of these two values is the

requirement i.e. to say required angle.

ST

Q

Fig.3 Measurement of Horizontal Angle

Observations and Calculations:
[PQR =
Result:
The required average included angle PQR that is horizontal is determined by using

transit theodolite as [JPQR =

Comments/Inference:

Write your comments and observations on the result obtained.



MEASUREMENT OF VERTICAL ANGLE
Aim:

To measure the vertical angle subtended by the line of sight of a given rod withreference
to the horizontal axis at a selected station.

Equipment:
Transit Theodolite, Tripod Stand, Plumb Bob, Ranging Rod and Pegs.

Principle:
The vertical angle is the angle made by an inclined line of sight with horizontalline of

sight. Vertical angles are measured by using telescope clamping and telescope tangent screws.

Procedure:
Let ZAOB is to be measured (Fig.4):
Setup the instrument doing the exact adjustments (centering, leveling andfocusing the
eyepiece)
The centering is done with reference to altitude bubble.
Keep the instrument in the left position make the vernier ‘C’ read zero withthe help of vertical
circle clamp & tangent screws.
Bring the altitude bubble to zero when the telescope is horizontal.
i) Direct the telescope to the object and bisect it accurately by means of the
vertical circle clamp and tangent screw.
ii) Read both the vernier ‘C’ and ‘D’ and take the average, which gives the
value of vertical angle.
iii) Change the face and repeat the procedure.

iv) The required vertical angle is the average of face left and face right.



Let ZAOC is to be measured (Fig.4):

1. The instrument is already setup on the station at ‘O’.

2. Direct the telescope to the top of the rod and bisect it accurately by means of the vertical.

3. Read the both verniers ‘C” and ‘D’ and take the average which gives the value of vertical
angle ‘(1°.

4. Then the telescope is bisected to the bottom of the rod. Then read the bothverniers ‘C’

and ‘D’ readings the average gives the value of vertical angle ‘(1.

The summation of [1& [Igives the [JAOC.

The face is changed and same procedure should be repeated then find

[TAOC.

The average of this two gives the [JAOC.
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Fig.4 Measurement of Vertical Angle

Observations and Calculations:

a= B-=

Horizontal Distance, D = Vertical Height = D (Tana+Tanp)

Result:
The vertical angle to the given ranging rod is measured as ZAOC =Height of the

given object =

Comments/Inference:

Write your comments and observations on the result obtained.



MEASUREMENT OF HORIZONTAL ANGLE(BY
REPETITION METHOD)

Aim:

To determine a horizontal angle by the method of repetition.

Equipment:
Transit Theodolite, Tripod, Plumb Bob, Ranging Rods and Pegs.

Principle:

In the method of repetition, the angle is measured and added to itself severaltimes and
divided by the number of times it is added. It is then possible to obtain the value of angle to a
greater degree of accuracy than the least count of the vernier. The error due to imperfect

graduations is also minimized.

Procedure:

The method of repetition is used to measure a horizontal angle to a finer degree ofaccuracy
than that obtainable with the least count of the vernier. By this method an angle is measured
two (or) more times by allowing the vernier to remain clamped each time at the end of each
measurement instead of setting it back at zero when sighting at the previous station. Thus an
angle reading is mechanically added several times depending upon the number of repetitions.
The averagehorizontal angle is then obtained by dividing the final reading by number of
repetitions. Generally six repetitions are done three with the telescope normal andthree with

the telescope inverted.

1. To measure the horizontal angle, say angle PQR (Fig.5) the following procedure is
followed.

2. Setup the instrument at ‘Q’ and level it.

3. Loosen the upper clamp and turn the upper plate until the index of vernier‘A’ nearly
coincide with the horizontal circle. Now tight the upper clamp.

4. Turn the upper tangent screw so as to make the two zeros exactly coincide.So that



‘A’ vernier reads 00 and ‘B’ vernier reads 1800.

5. Sight station ‘P’, tighten the lower clamp and bisect station ‘P’ exactly byusing the
lower tangent screw.

6. Unclamp the upper clamp and swing the telescope, bisect station ‘R’ byusing the
upper clamp and upper tangent screw.

7. Read both the verniers take average to get [1PQR.

8. Unclamp the lower clamp and swing the telescope and bisect station ‘P’
accurately by using the lower clamp and lower tangent screw.

9. Read both the verniers check the vernier reading it should be the same
(unchanged) as that obtained in step 6.

10. Release the upper plate by using upper clamp and bisect station ‘R’accurately by
using upper tangent screw. The vernier will read twice the PQR

11. Repeat the procedure for required number of times say three times and findout the
value of JPQR.

12. Change face and make three more repetitions as described above. Find the average
angle with face right by dividing the final reading by three or what ever the number of
repetitions.

13. The average Horizontal angle is then obtained by taking the average of the two angles

obtained with face left and face right.

Result:
The angle is measured by the method of repetition and the obtained Horizontal angle is
[PQR =

Comments/Inference:

Write your comments and observations on the result obtained.



HEIGHTS AND DISTANCES (TRIGONOMETRIC LEVELLING)

BASE ACCESSIBLE

Aim: To find the elevation of the top of a spire / tower / building using the principle of

trigonometric leveling.

Equipment:

Transit Vernier Theodolite, Tripod stand, Plumb bob, Tape, Leveling Staff and Pegs.

Procedure:

It is required to find the elevation (R.L.) of the top of a tower ‘Q’ from the instrument station

‘P’ as shown in Fig.7.

wr—=

Fig.7 Base Accessible

Let,
P= instrument station Q= Point to be observed
A= center of the instrument

D= horizontal distance between P and Q h’ = height of the instrument at P Q’=Projection of

Q on horizontal plane
S= Reading on staff kept on B.M, with line of sight on horizontal

[J = Angle of elevation from A to Q



1. Setup the Theodolite at P and level if accurately w.r.t. the altitude bubble. See that the
vertical circle reads 0°0°0” when the line of sight is horizontal.

2. Direct the telescope towards Q and bisect it accurately clamp both the plates. Read
the vertical angle ‘[1°.

3. Plunge the telescope and sight to the same point ‘Q’ and take the vertical angle ‘[’
calculate the avg. of the vertical angles measured in both faces.

4, With the vertical vernier set to zero reading and the altitude bubble in the center of its
run take the reading on the leveling staff kept at A.B.M. Let it be ‘S’.

Observations and Calculations:
Vertical Angle, [1= Staff Reading, S (m) = Horizontal Distance, D

(m) =

From Triangle AQQ’: h =D tan(]

R.L.of Q (m)=R.Lof B.M + S + h where h =D tan(J(Or)
R.L. of Q (m) = R.L of instrument axis +

D tan(J(Or)

R.L.of Q (m)=R.Lof P +h’+ D tan(J, if R.L of P is Known

Result:
R.L.of Q (m) =R.L of B.M + S + h where h = D tan[]

Comments/Inference:

Write your comments and observations on the result obtained.



BASE INACCESSIBLE (SINGLE PLANE METHOD)
Aim:

To find the elevation of the top of a building using the principle of trigonometrical leveling

with the instrument stations having their vertical axes in the same planeas the object.

Equipment:
Transit Vernier Theodolite, Tripod Stand, Plumb Bob, Tape, Leveling Staff
andPegs.

Procedure:
It is required to find the elevation (R.L.) of the top of a building ‘Q’ from the

instrument stations P & R as shown in Fig.8.
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Fig.8 (a) Instrument Axis at Same
Levels

h=QQ’

b = Horizontal dist. b/w P & R

D = Horizontal dist. b/w P & Q

o1 = angle of elevation from A to Q

o2 = angle of elevation from B to Q



Fig.8 (b) Instrument Axes at Different
Levels

1. Setup the Theodolite at P and level it accurately with respect to thealtitude bubble. See

that the vertical circle reads 000°0” when the line of sight is horizontal.

2. Direct the telescope towards Q and bisect it accurately clamp both the plates. Read the
vertical angle (1.

3. Transit the telescope so that the line of sight is reversed. Mark the instrument station R
on the ground along the line of sight. Measure the dist.o/w P&R accurately. Let it be
‘b’ repeat the steps (2) & (3) for both face observations. The mean values should be
adopted in the calculations.

4. With the vertical vernier set to zero reading and the altitude bubble in the center of its
run take the reading on the leveling staff kept at A.B.M. Let it be ‘S’ if both the
instrument axis are at same level and ‘S1’ if they are at different levels.

5. Shift the instrument to R and set up the Theodolite there. Measure the vertical angle
‘]2’ to Q with both face observations.

6. In case of instrument axis at different levels repeat the step (4) and let the reading at R
be ‘S2°.

Observations and Calculations:
Vertical Angles, (11 = Staff ReadingsS1 (m) = (or)S(m) =
02 = S2 (m)=

Horizontal dist. b/ WP & R=b =



In case of instrument axis at same level:
From triangle AQQ’h =D tan[J1

From triangle BQQ’h = (b + D) tan(J2
D= Dbtanli2.

tan(]1 -tan(12

R.L.ofQ(m) =R.L.of BM.+S+h

In case of instrument axis at different levels:
h1-h2 =S2~S1=S

D= S+btanJ2 .

tanJ1 -tanJ2h1 = D tan(J1

h2 =(b + D) tan(12

R.L.ofQ=R.L.of B.M. +S1 +h1l
R.L.ofQ=RLof BM.+S2 +h2

Result:
R.L. of given point Q (m) =

Comments/Inference:

Write your comments and observations on the result obtained.



SETTING OUT A SIMPLE CURVE BY TWO-THEODOLITE

METHOD
Aim:
Two tangents intersect at a given chainage with a given deflection angle. Calculateall the

necessary data for setting out a curve with a given radius by two Theodolitemethod. The peg

interval is 30m.

Equipment:
Two Transit Theodolites, Tripod Stands, Ranging Rods and Pegs.

Principle:
In this method two Theodolites are used one at T1 (P.C) and the other at T2 (P.T). The method

is used when the ground is unsuitable for chaining and is based on the principle that the angle
between the tangent and the chord is equal to the angle which that chord subtends in the
opposite segment.

Thus,

OVT1IAODL

= deflection angle for ‘A’ but

OAT2T1

is the angle subtended by

the chord T1 A in the opposite segment. JAT2T1 JOVTL A (001

Similarly

0VT1B o O0OT1T2B
0VT1C 003 10T T2C



0OVT1T2 Olp O0OT1T2V

Procedure:

Set up one transit at P.C. (T1) and the other at P.T. (T2) (Fig.12).

Clamp the both plates of each transit to zero reading.

With the zero reading, direct the line of sight of the transit T1 towards V. Similarly, direct the
line of sight of the other transit at T2 towards T1 when the reading is zero. Both the transits are
thus correctly oriented.

Set the reading of each of the transits to the deflection angle for the first point ‘A’. The line of
sight of both the Theodolites are thus directedtowards ‘A’ along T1A and T2A respectively.
Move the ranging rod or arrow in such a way that it is bisected simultaneously by cross hairs
of the both instruments. Thus point A isselected.

To fix the second point ‘B’. Set reading (12 on both instruments & bisect the ranging rod.

Repeat the steps (4) & (5) for calculation of all the points.

Fig.12 Setting Out By Two-Theodolite
Method

Result:

The required simple circular curve is setout in the field by two-theodolite method.

Comments/Inference:

Write your comments and observations on the result obtained.



TACHOMETRIC
SURVEY



TACHEOMETRIC SURVEY

INTRODUCTION
Tacheometer in general sense, is a transit Theodolite fitted with anallactic lens (Fig.13) and a

stadia diaphragm (Fig.14) consisting of one stadia hair above and theother at equal distance

below the horizontal cross hair (Fig.15).

The stadia hairs are kept in the same vertical plane as the other cross hairs.

Fig.13 Tacheometer



TYPES OF STADIA DIAPHRAGM

Fig.14 Stadia Diaphragms

STADIA RODS
1. For the short distances ordinary leveling staffs may be used

2. For greater distance the stadia rods of 3 to 4 meters in length are generally used

STADIA READINGS

Upper

Middle

Fig.15 Stadia Readings

TYPES OF TELESCOPES USED IN STADIA SURVEYING

X The simple external-focusing telescope.

Lower

X The external-focusing anallactic telescope.

X The internal telescope

CHARACTERISTICS OF TACHEOMETER

R/

X The value of the constant f/i should be 100.




X The telescope should be fitted with an anallactic lens.

X The axial horizontal line should be at center of the other two
horizontal line

X The telescope should be powerful, the magnification being 20 to
30diameter.

X The aperture of the objective should be 35 to 45mm in diameter.

X The magnifying power of the eyepiece should be greater to render staff

graduations clearer at long distance.

PRECAUTIONS

1. Leveling and centering must be done perfectly.

2. Relation of fundamental lines at Theodolite must be maintained
whiletaking readings.

3. Ranging rod should not be disturbed for taking preceding angles.

4. Care should be exercised in taking out the Theodolite from the box
and in screwing it to the tripod. A Theodolite fitted on a tripod
should never be setup on the floor as it may lead to serious damage.
While placing the Theodolite into the box, the leveling head should
be shifted to a central position and the foot screws should be
evened all around. The clamp should be released during transit so
that the different parts can yield without beingdamaged, in case it
strikes some obstruction.

5. Clamps and screws should especially be carefully operated.
Unnecessary pressure should not be used in tightening them. If the
screws do not turn easily, they should be cleaned with a good
solvent such as alcohol orgasoline.

6. The wing nuts on the tripod must be tight so as to prevent slippage
and rotation of the head. The tripod legs should be well spread out
to furnish stability to the instrument and to permit placement of
the telescope at a convenient height for the observer.

7. The vertical circle should be cleaned if tarnished in use. However,
excessive rubbing should be avoided, otherwise the engraved
graduations will get impaired.

8. The Theodolite should be protected from moisture and dust as far
as possible. If it has been exposed to moisture it should be wiped
dry before replacing it in the box.

APPLICATIONS
e Tacheometer prime object is to prepare contour maps (or) plans
requiring both the horizontal as well as vertical control.



HEIGHTS AND DISTANCES USING PRINCIPLES OFTACHEOMETRIC
SURVEYING

TACHEOMETRIC CONSTANTS

Aim:

To determine the Tacheometric constants using Tacheometer.

Equipment:
Tacheometer, Chain (or) Tape, Pegs and Levelling Staff.

Principle:
Distance between two points is given by (Fig.16)

Do osoof O di

Where f/i is called the multiplying constant.(f + d) is called additive constant.

(@) i e “

D
{ Fig.16 Tacheometric Constants



Procedure:

Setup the instrument at one end of a straight line say 50m

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

Keep the staff on the pegs and observe the corresponding staff intercepts with horizontal
sight.

Knowing the values of ‘S’ and corresponding ‘D’ values for different peg intervals a number
of similar equations can be formed by substituting the values of ‘S’ and ‘D’ in equation
D=KS+C

The simultaneous equations are taken two at a time to find the values of ‘K’and C’.

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) =
Comments/Inference:

Write your comments and observations on the result obtained.
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SETTING OUT WORKS

INTRODUCTION

Setting out is a survey undertaken in order to transfer onto the site the plans prepared as a result
of some previous survey. Setting out, in a sense, is the reverse of the conventional surveying.
Here, instead of using data from the site toprepare plans, the plans and designs prepared by the
designer are transferred accurately onto the actual site. It may be described as the fixing of
well-defined points in the field showing the horizontal and vertical positions required by the

plans.

To build according to the plan, a contractor must have reference lines and points established in
the field. This involves placing of pegs or marks to define the lines and levels of work where
after, the construction proceeds according to these marks. Some factors to be considered during

setting out works are:

1. The reference lines and points should be well defined, not easily perishable,
close to the work yet out of the way or actual construction operations.

2. A very high degree of accuracy should be maintained and only extremely low
tolerances should be allowed. In order to achieve this, frequent and independent
checking should be done.

3. The instruments used should be checked frequently and discrepancies, if any,

should be removed.

In most of the setting out works, the principle is very simple, but in practice, difficulties like
skew plans, obstructions, etc. are encountered which often necessitate the use of indirect
methods. The use of surveying methods provides the tool for layout or setting out works as

well as the control which makes the proper layout possible.

The contemporary construction scenario encompasses a wide variety of structures. As such, it
will be impossible to cover every conceivable setting out problem in thisbook. Instead, a few

more common and important ones are discussed herein.



DEFINITIONS

Some terms which are used frequently in setting out works are defined below.

Stake: The term stake refers to any type of keel, which is driven into the ground soas to act
as a permanent identification mark. Stakes may be made of timber,steel, copper, etc.
Generally, these are pointed at one end to facilitate theiranchoring into the ground.
Depending upon the purpose it serves, it is termed asguard, grade, or line stake.

Post: In the setting out works, post is used to refer to any circular or square pole, generally
wooden, which is used for various purposes, e.g. acting as a peg to support horizontal members
like sight rails.

Batter-board: This is also known as a slope rail. In setting out works of large magnitudes,
where absolute accuracy is required, batter-boards are used in conjunction with the wooden
stakes or pins. A batter-board is generally a flat, square, wooden board, which is forced on top
of a pin anchored in ground. Nails are driven in this board to indicate the direction of various

lines that may give the

boundary of a building, mark of an excavation, etc. Strings or wires can be stretched between
two batter-boards using the nails driven in them.
Batter-boards and wires over wooden stakes as shown in Fig.25.

e
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Fig.25 Batter-Boards and Wires Over Wooden Stakes



Batter board for a pipeline as shown in Fig.26.

Guard slake
Line stake —
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Fig.26 (a) Batter-board for a Pipeline
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Fig.26 (b) Use of Batter-Board

Crosshead: A crosshead consists of two vertical posts 1-1.5 m high, firmly embedded in
ground, on each side of the trench with a horizontal rail nailed to these posts across the trench.

Sight Rails: The horizontal member of the crosshead, i.e. the timber beam nailed to the posts
is referred to as a sight rail. A sight rail is in itself a kind of batter- board. The upper edge of
the crosspiece is set to a convenient height above the ground so that a surveyor may align his

eye with the upper edge. A single sight rail is used for road works, footings, etc., whereas two



sight rails at right angles are used for building corners. For trenches and large diameter pipes,

sight rail is used.Sight rail shown in Fig.27 is used for highly undulating and steep grounds.

Sight ra|
4

~ ¥ — Sign!, rail

() id)

Fig.27 Sight Rails

Boning Rod: It is a T-shaped wooden rod as shown in Fig.28. The top piece is generally 10cm
x 40 cm and is 3 cm thick. This is nailed to an upright pole. It is generally used in the layout of

trenches for sewers, pipe lines, etc. The length of aboning rod for each trench section is kept

the same.

i

Fig.28 (a) Boning Rod
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Fig.28 (b) Use of Boning Rod

Travelling Rod: A traveling rod (Fig.29) is a special type of boning rod in whichthe
horizontal piece, called traveler, can be moved along a graduated vertical staff and can be

conveniently clamped at any desired height.

(- Iravelier
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N
| Screw
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1
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[E " Steel shoe

Travelling rod

Fig.29 Travelling Rod
Precautions
Hold the tape such that it is in horizontal plane.
Hold the cross staff over the point in perfectly vertical position.
Use wooden or MS pegs for marking the points.

Place the batter board & sight-rails in horizontal position using the spiritlevel.



im: To set out work for a given plan of a building.

Equipment:
Cross-Staff, Spirit Level, 30m Tape, 5m Pocket Tape, Pegs, Wooden Stakes And

Threads/Wire/Rope.

Principle:
Setting out of a building involves the transfer of the architect’s plan from paper onto the actual
site. The object of setting out a building is to provide the builder with clearly defined outlines

for excavations. Two methods are generally used for setting out a building.

Procedure:

By using a circumscribing rectangle

Since stakes cannot be set at the exact corner points of a building (if set so, these will be lost
during excavations), these are fixed at the corners of a bigger rectangle circumscribing the
actual chosen, but a distance of usually 2-4 m is considered to be ideal. The actual procedure
consists of the following steps:

1. Preparation of the foundation trench plan showing the width of the foundations for
various walls.

2. Temporary pegs are driven at the actual corner points of the building.

3. Then using these pegs as reference, a parallel line, say AB as shown in Fig.30 of
required length is set out at an arbitrarily selected distance (say 2m) from the actual
center line.

4. A chord is stretched between the pegs A and B. At A, a line is set out perpendicular to
AB (with a tape using 3, 4, 5 method). On this line, the position D is marked by setting
a peg.

5. Step (d) is repeated at point B so as to obtain point C.

6. Having now set out the reference rectangle ABCD, the actual corners can bemarked
using the sides of the reference rectangle ABCD.

7. Once all the points are staked, a chord is passed around the periphery of therectangle

and the actual excavation lines are marked using lime.



Ak 1B

Fig.30 Setting-out Structures by Using a Circumscribing Rectangle

Checks:
In steps (d) and (e), after marking points D and C, respectively, the diagonals
BD and AC should be measured. These lengths should correspond to the
distances on the plan.
After setting out the point C, the length CD should be measured and should be

exactly same as that of AB.

By making use of the rectangle formed by centerlines of the outer walls of a building
In this method the rectangle formed by the centerlines of the outer walls of the building is used.
The steps involved are:

1. The temporary stakes are fixed at the points that represent the corners of the center line
rectangle. The procedure is similar to the one used in the first method while plotting
the circumscribed rectangle.

2. Since these pegs are not permanent and will be lost during excavation, the sides of the
rectangle are produced on both the sides and permanent stakes are fixed on each of
the prolongations, at a fixed distance, say 2m, asshown in Fig.31.

3. By using these stakes, the position of any point can be obtained by plotting its

coordinates using the reference stakes.
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Fig.31 Setting-out by Using Rectangle Formed by Centerlines of the Outer Wallsof a
Building
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TOTAL STATION

INTRODUCTION
Total Station is three-dimensional surveying technology unit. Total station
combines the follow three basic components into one integral unit (Fig.32).

1. an electronic distance measurement instrument

2. an electronic digital Theodolite

3. acomputer or microprocessor

Total station can automatically measure horizontal and vertical angles as well as
slope distances from a single setup. From these data it can instantaneously compute:
1. horizontal and vertical distance components
2. elevations
3. coordinates

and display the results on an LCD.

Total station can also store data either on board in internal memory or in external
data collectors. Data can be uploaded and can be downloaded to a computer. It can
also perform basic co-ordinate geometry functions like area and perimeter

calculations.

Distance Measurement: When a distance is measured with a total station a
electromagnetic pulse is used for measurement — this is propagated through the
atmosphere from instrument to a prismatic reflector or target and back during
measurement. Distances are obtained by measuring the time taken for a laser
radiation to travel from the instrument to a prism (or target) and back. The pulses
are derived from an infrared or visible laser diode and they are transmitted through
the telescope towards the remote end of the distance being measured, where they
are reflected from a reflector and return to the instrument. Since the velocity v of
the pulses can be accurately determined, the distance D can be obtained using 2D =
vt, where t is the time taken for a single pulse to travel from instrument-target-

instrument. This is also known as the timed-pulse or time of flight measurement



technique, in which the transit time t is measured usingelectronic signal processing
technique.

When measuring distances to a reflector telescope uses a wide visible red laser
beam, which emerges coaxially from the telescope's objective.

When reflector less measurements are made telescope uses a narrow visible red
laser beam which emerges coaxially from the telescope’s objective

Level bubble F

| Disly_|

Fig.32 Total Station



PRECAUTIONS

Total stations are very expensive and can be damaged by forcing or dropping the

equipment. Please be extremely careful with this expensive equipment and make

sure it does not get wet.

S o

Never Place the Total Station directly on the ground.

Do not aim the telescope at the sun.

Protect the Total Station with an umbrella.

Never carry the Total Station on the tripod to another site

Handle the Total Station with care. Avoid heavy shocks or vibration.
When the operator leaves the Total Station, the vinyl cover should
beplaced on the instrument.

Always switch the power off before removing the standard battery.
Remove the standard battery from the Total Station before putting it in the
case.

When the Total Station is placed in the carrying case, follow the layout

plan.

impartant parts

1) Oplical sicht
2) Inlzeraled yuide light EGL (opliciral)
3) Verlical diive
4) Rattnry
f) Baftnry stant far GFR711
fi) Rattery mover
!) Eyzoece focussirg grahcule
8) Focussng tslescope image
9) Celac ablz canving handle wilh meuntng
sUews
10) Scria’ interfacc RE232
17) Foo: screw
12) Ohjeetive with infegrared Flecirnic Distanre
Mozsurement (FNMV) Rieam owif
13) Lisp'ay
14) Kevooard
15) Circu'ar level
3 M 1sterris | 1) QOkey
I7) Trigaer key
Instr.ment with F 3 Insmment withnt FGI 18) Herizortal drive




Technical terms and abbreviatiens

ZA = Line of sight / collimation axis
| elescope axs =linstrom the retcle to the centra of
the Chjﬁ(‘.ﬁ\'l’t
SA = Stand/ng axls
Verlical iuauor axis of the lelescops.
KA = Tilting axis
| larizantal rotation ax'e cf the telescope (Trunion
axis).
V = Vartical angle | zenith angla
VK = Vertlca! clrele
Will coded ciroutar divigion forizading iz vV sngle.
Hz = Horizontal direction
HK = Herizontal circle
Witk cocdec circular division tor ==ading the Hz-
angle.



Powsr Supply

Jse the Leica Geosysterms batteries, chargers and
ACCESSONSS OF 2CCessories recomrmanded by Leica
Geosystems to ensure the correc: funcrionality of
the instiument,
Puwe: [or Lhe nstiument can be supplied eithiz
internally cr cxternally. An externa battery 15
vornseled Lo e instunmgnl using a _LEMO cabls.
» Intemal battery:

One GEB1TT or 127 baftery tit in the naliery

comparament.
+  External battary-

One GEB17 | batlery connected via cabla.

1 GEB121
Z  GLB11
2 Single czlls i1 e ballery adap.er GAD32

Ycur Leica Geosysioms instrumert is powercd by
schaiueabls plug-in ballenes. For this product, we
=commend the basic batiery (GEB111) or the Pra
catiery (GEB 12 1). Opticnally zix single celis can be
uszd with the GADA9 batlery adacter.

Sx sngle cell hatenes (1 =V sarh) suppy 8 Volts
The voltreier on the ‘nstrument 5 designed fora
vollage of € Volls (GEE111/ GEB121)

@ Inebaitery charge snof dsplayad eorrectly
when using single cells. Uze the sinzle cells with the
nattery adapter 2s emergency powsr supply The
advantage of the singls cells is in a lower rats o7
cisCrrarye even over lung peliods

Operating the Instrument

| he On / Ut ey 1s located on the side cover ot the
TF3400

@& Al sbown displays aie sxarples. ILis
possible that local scftwars versions are dfferent 1o
the basic version.

Keypad
s
LA ;ag ® i
v m— TS

P

; ’624
A

1) | ocus
Artively measured field
2) Symbols

3) Fixed keys
Kioys with irmiy aszignoed tunctions.

4) Navigation keys
Cantrol of input bar in 2dit and input mode or
control o focus kbar.

5) Functicn keys
Are assigned the varable funchons displayed at
L'e botom uf the screer.

6) Sofikzy bar
Displays functions that can be ¢aled up withtre
tunchion Kcoys




Fixed keys
|[PAGE]  Scrols to rext page when a diaogus
consists of several pages.

[MENLU]  Accessss progians, sedings, the dala
manadger, adjustments, communic3
fions paramcicrs, system miormation
and data fransfer

[USLI< Key, prcgraminracle wih function from
the FNC menu.

[FNT| Guick-access to mcasurement-
siupporting funcficns

|[EST] Cuit a dialog or the cdit mode with act-
vation of he "previous" value R=himto
nzx: higher lavel.

A Co~firm an input cortinie o *he next

fielc.

Trigger key

The measursment frigger has three seffings (Al
DIST, OFF).
The key ran ne activated in the nonfigirafion mena

Sslection of Language

Adter switchirg rn the insfrument the (ser is able o
chcose his prefarred language.

The dialog to choos= the languag= is only shown if
two languages are loaded onto th2 instrumert and
Lang.choice: On is 3¢t in Sctiings dialog.

To load ar adibonal languace connecl the nsb -
ment o LGO Tocls Versicn 4.0 or fighcrvia the
seral inferface and lnad using "I GO Todls - Sot-
wiare Upload®

Distance measurement

A aserdstancar (FIM) is incoporatsd indo the
instrwrents of lhe TPS420 sziiss.

In al versions, the distancs car be derermined hy
using a laser beam whicn emerges coaxally from
the welescopce objective.

&> Measurements to strongly reflecting
targets such as to traffic lights in Refleclor EDM
mode without prism should ke avoided. The
measured distances may ke wrong or inaccu-
rate.

For apglications without reflector, a special arrange
ment of the LD, and approonats arangement ot
the zeam paths. enable ranges of over five kilome-
tres to be attained with stanzard prisme
Minipiisims, 3607 jeflectors and eflecton lapes car
also ke usec, and measurement is alzo pescible
without a refector.

@™ When adistance measurement is trig-
gered, the EDM measuras 10 the object which Is
in the beam path at that moment.

If e.0. oeople. cars, amimals, swaying branches, ezc.
cross the lase” beam while a measurement is being
taxen, a rachon of tre laser beam 1s rellsctec and
mzy l2ac to incorract distance values.

Avord intemrupting the measunng bcam while taking
IEFEL'[I.‘I'ESS MELSUIE NENLS O mezsuem=n.s UsllJ
ref ectivs foils. Meazurements 1o prem reflectors sre
only criiical It en object crossces the measuring beam
at a distenre of 0 to 30m ard ths distance to be
msazured is more than 300m.

In practice, becauss the m=asuring tirme is very
short, the user ¢can aways find a way of aveiding
those critical situations.

z= Very shod cistances may be measired
1eflecluless in IR mode o well eflectng Lagels.
Notc that the distances arc corrocted wih the 2ddi-
five constant defined for th= aoive refiector
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Reflectoriess

@ Br sure that the |laser bram is not refleciesd
gy anything cluse lo the line of sighLiey. aghly
refective objects).
& Whenadsarce measuremsnris inggered,
the EDM measures 1o the object which i in the
ocam path at that mecmeri. \n casc of temporary
obstruction (e.g a passing vehizle, heavy rain. fog
or snow) the EDIM may measure to the obstruction.
@~ \Whcn measunng longer distances, any
divergsnce of the red lase- b=am from the ine of
sight might lead 10 lese accurate measurements.
1 his 15 because the laser beam might not be
efectzd om he coinl al vl ich the goss airs are
20inting.
Tharefore, it is recarmerdszd o venfy that the -
aser is well collimaled will Lhe lelescope line of
sight (refar to the chagter ‘Checking and adjusting” 1.
@ DNornatmeasurs with twn instrimenrts ko the
same large. siou anzously.

Genearal =oftkeys:

Softkeys
[ MEASURE 374 —
PLIC: 0
Hz : 50.0000 g m
W 66.6667 ¢ il
4 67.903 m
P> I 3.987 m

. i

INPUT DIST ALl &

i - e
- e
S DIST p
- -
- R R s e

Under scitkeys, a selection of commands and turc-
Lions is lisled 4l the bollom of the scree. They can
bc aciivatcd with the corcsponding functicn kcoys.
The availalle scope of egch funclion depends on
the apclications / furctions currently active.

ALLY Starts distance and ancle measure
men's and saves messured values
AN starls distance and angle meastire-
men.s wilthuoul savieny reasured va ues,
REC] Saves cisplayed values.
FNTFR| T[eletes cument valuz in the displzy ard
is rcady for the input o a ncw valuc.
ENH] Opens the coordinate ingu: mode.
LIST] Cisplays lhe bs: of availabls puinls.
[FIND] Stals the seqier for Le ponlerlersd
[ECM] Displays EDM settings.
HIRA long es hetween reflector and ~efiecio-
less measurerenl modes.
[PREV] Back to last active dialog.
NEXT] Conlinue W nex: didoy.
- Returns to highest softkey l=vel
| 1o next seftkey laved
0K, sct disclaved message or dialog and
quit diglug.

@ Find further information sbcut menu/appi
raton spectic hubons in the relevant sechons




Symbals

llepenning on scttware version ditfer=nt symbnis
are displayed indicating a particu'ar opesating
siatus.

Status symbol "EDM rype”

m Reficcior EDV mede for measuring to
prisms and refieciive targes.

m Refieciorlzss EDIM for measuring to all

targets.
A double arow indicalzss choice Nelds. e
ap Status symbol "Battery capecity”
<7y lsing the navigaton keys the i The ballery symbol indicalzs the level of
- csired paramater can bo the remaini~g takery czpacity (75% full
selod=d. shown n the cxamele)
d & Cus s seledonwith lhe enles Sgagys symbol "compengamf"
‘;' key ar e ravigzhion keys I i I {;nmpensafor s on
AV A Indicates that severa pages are aval-
2bic which ¢: sclcer ‘ ] nmpensator s o
"W ablc which can be sclccied wih {i:nmpensat it
IPAGE]. -
I,II Indicates te'cscope position | or |l Status symbol "Ofiset”
3 Indicates that | 1715 5=t *0 "ett side angle. {riset1s achve
mezsurement” (anti clockwise).
Menu tree g | IS —
! —  Jot
[MENU] > - €2 Confirm menu selection. 1= £ f;'mm
[FAGE|  Scroll to next page. e e
—  |riaize Memoy
@& Uepending on user interfacs sequence &nd Momry Safieto
arangement of menu items may be different. O bl
Maru .‘I. —  Hz-Cotimaton
Z —r Programs [eiii. 0 — Vel
i - L Cuvaying L—  Vienw Callialion Dats
3 Eeting cut = l— Communication Paramsaters
— TIree éﬁxion [ A Bauckato
—— beterence ne Tl — DCatabrs
l——  Tieletanes A — |
Area g Volume l—  Crdmert
— Rk Hzight L—  Sloomis
—— 2 — -
[ ég\é‘.:luccon - ,}.1‘\-1 _D.mu;l::ndc'
—— Pl o= Flae arl -
e - Systam
—  Cnatast Try E s a S f [ —— minto
T s e Koy ISR g 3 s
L Sedu Beey, Bres, B2 iz et I —  Irsk o t
h:“l:; -:lue-r’:‘n 'tjgr ;ela:g'tlll { RIS — I hkllﬂl npeeiue
— !:zzég_u:p.s; GS\\'Q!M!J).‘IAE:I: 123 L— Tire
= Colimctior, Aute OF, Langszge r o .
[ . Readng. Angle Urit, Ditianse Unie Distanse Deciriats 3 Sartip sequence
D'_ iamperature, “ressure s
| COM Sett | i
L GM‘_’;‘GC’OE f PN Pmtaction
rizm Type G
2107

Laser Zin e
Guaz Ligrt

Frizm Corctont
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Measuring Preparation / Setting up

Unpacking
Remave | FS400 trom transpart casce and cheddotor
cornpleleness.

1) Uata cable toptional)

2} Zenilh eyepiece o ey=pece [or sieep anyles
‘optional)

2} Total station

1, emovacle tribrach (optioral’

£} Nattery charger and aceessornies (opfinnal)

E] Adjustmenl leo's

/) attery G311 (ophonal)

g) GAD1035 Mini pristn adapler (uplonal)

£ Sattery GEB121 (optional}

10) Tip for mini prism (oztional)

11) Spacing bracket GHT 195 for height metar
(oprional)

12) Height meter GHMOOT [optional)

13) Protective eover / | ens hooa

14) Mini prisi 1ods

15) Mini prism + halder {optional)

16) Jdser Manual

17) Seuntenweight for Zenith cyepicee (optiona))

1.

2. Remuve valery.

7

/
8

3. Insert battery into battery holder.

4. Ins=il allery holder nlo the istume=nt

Inscrt battery coractly (note polc markings
or the inside cf the catiery holder). Checkand 1msert
bettery hclcer true to side into the housing.

+  Tocharge the hattery refer o chapter "Chaqing
Lhe ballenes”,

« Fcrtnhe type o battery refer to chapter "Tech-
nical deta”.




Whon using the GEB™ 21 aattcry, remeve @™ Operation/Discharging

Lhe space: for e GEB111 ium he ballery The battericz can be operased from -22°C to
comrpariment. +55°CI4°F lo +131°F.
@=- Charging / first-time uss _ow operating temperatures redocs the capacity
| he battery must bz charged 2anor o using tor that can be drawn very high operating tempsratures
the first fimc bocausc it is delivered with an ~cduce the serAce ifc of the tatery.

energy conent as low as oossicle

»  For new batteries or battenes that have Ceen
storen for along hme (> three months) 15
effectual tn make 3 - § charge/dischargs cycles

= The permiscible terperaturs range for charging
is belween 0°C Lo =32°C / +22°F l0 =95°F. Fur
optimal charging ws recommerd charging the
balteresaralow amhient ‘emperature of 110170
to +20°C/+50°F 10 +68°F if possible.

v lisnorral for e Lallery Lo becoms wanm
during charginy. Using e diaigers i2aom-
mended by Leicz Ceosystems itis nct oossible
to chargc the battery if the temperaturc is toc
high

- - 1 | cosen the mampng serews on the frinod legs,
Semng up the tr ‘de p.ll out 0 the reguirec length ard ightsn the
clamps

Inorder lo guar=niee a finn leolhelu sulliciently
press the tnpod legs into the ground. \When
pressing the legs into e giound nole thal Le
force muct ze applec along the legs.

fil

[~

When Qeﬂlng up the fripod pay aftentinnto a
hun.onldl pusiton o he bipod pats.
Slight corrections of inclination can be madc with the
foat screws of e tribrach | arges rorrectinns must
be dane with the ripod 'ecs.

When nising a triorach with an ophical
plummet, the laser plummst cannct 2e used.




Carsful handling of tripod

Chedk al scrows and boits for correct f1.
Curing lianspurl zlways use e wover supplied.
Lis= the Ipod only tor sirveying tasks

Instrument Setup

Description

Tris topic describes an nstums=nt setup over 3
rmarked grounc point using tre ascr plummct. itis
dahways possible o sel up the nsaumenl wiloul the
need for a mar<ed grounc paint.

@

lnpoilanl lealures

It ‘s always recommenced 1o shield e
instrument frorr direct sunlight znd avoid
uneven lenperalures aiound the nsbiu-
man"

The laser plummet descrbed in this topic is
built into the verical axis of the instrument.
It nroecis a red spot oo the grouns,
making it apcreciably ezsier tc centre the
instrument

Thc lascr plummct cannot be uscd in
conjunction with a tricrach equipped wit™ an
optical plumme.

Sctup step-by-step

1. Exiend the bipod leus o dllow for @ comlurbavlke

working posture. Fositon the inpod over the

markad ground point, ecotricg it as well as
possiblc.

2. Fasten the tricrach and instrument onto the

tipod

(¥%)

Turrr o the insburmen. and swach on the laser

purmel and elechonic level Uy cressing [FNC]

> [Level/Plumme:].

Mave the tnipnd legs (1) and us= the tnorach

fontarrews {6) o cenfre the plammet (4} over

the ground pont.

Adjusl the bipod legs W level e aicular lsvel
).

gy 1sing the flectronic igve! tum tha trinracn

fantarrews {6) o prorizely lovel the instrument

@~ Referio'Levalling up with the electronic

lzvel slep-Ly-slep " for more mfvinmabon.

Centre the instrument precisely overthe ground

pcint {41} by shifting the tribracn on the tripod

pate (2).

Repeat steps = and ¢ unvil *he m2quired acnu-

racy is achicved




Levelling up with the electronic level

step-by-step

The electron ¢ level can be usec o pracisely level up

the inztrumen: using the footscrews of the triorach.

1. Turn on the instumertand switch on the cloe-
ronic level by praseing [FINC. > _evel
Pumime]

2. Cenbe lhe circular level apuroximalely by
wming the tootscrews of the nbrach
g~ |he bubtle of the electronic level and
the arrows “er the ro'ating direcion of the foof-
ccr=ws only appear if the instument titis inside
a cetlain izve ling rarge

3. Tutn lhe nshumnentunt] Lis pzrallel W lao fool-

SCrEWS.
4. Cenbe he elec-
: - =
trenic level of this (% R I
Ax1s oy timing the 09, G L
Axis oy himing the B P :t’_.\.‘
o footscrews 207
1

Arrows show the
dieclion [um

] O

(93]

102l the fuolscrews. When the elecliunic
lzvel is cenred the anows are 1ep aced by
checkmarks.

Cenue lhe e ec- - =

bunic keve! for lie |= ,&
second axis by i- di Ny =
tuming the last 7 2" o &

)
fontscrew An (N TRERR|
arrow shows e
direction for

roizting the footscraw. \When the efectronic =vzl
is cenirad the zrrow is replaced by a checsmark.

@ When e T 3
eecionic levelis (X /?(
centr=d and t-ree i‘ \.j\ 2c*
checkmarks are R S )
shown, the instru- T Tnﬂfd’m‘u}ﬂ
ment has hezn

perfecily leveled

ug

Acceul wilh JOK].

Laser imtensity
Changing the laser intensity

Ext=rna irfluences and the sudace corditiors may
require the adjustment of the intenaity of the Iascr.
The laser can be adjusted in 25% sleps as required.

Min 50%

A
. - —3
v
Max

Hints for positioning

Positioning over pipes or deprassions

Under some circurmsiances the aser spot is not
visib'e (=.9. over pipas). n this case, the laser spot
can be madce visiblc by using a t-ansparcnt plate 50
thatthe faser spor can be easily alignec to tre centre
of the pipe




Input mode - method 1
n entry mode, enter i=xt or pumsric values.

(2854 P LR P phO*

[INPUT] 1. Delzte entry, display nureric/ alpha
nuinenc scitkey var. The cursor indi
cates that the instrumznt is ready for
irput.

G G ? Selection nf rangs of charanters’

range of numacrs

[] Additional characters) numters.

@GR @ 3. Selectthe dzeirad characer. Char

acter shifiz to the lcft.

Input mode - method 2

In ertry mode, enter text or numeric valLes

r.od, £34,

= fvo. I+ - |

Fe E=d (FC KL JK *A3° JDEFC BHIJK

: H ﬂ o e
r+ ™ {33 i3 5
[INFUT] L The full ranue of svailable clarac

ters ame displayed on the screen.
GP - € 7 Selection nt range of rharaciers)
range nf numhers
Prccesd with steps 3 and £ from methoc 1.
@ Thenethud you like o use can be selin lhe
sellings.

d 4. Conrirm eriry.
[ESC] Delztes input and restorss previous
value,
Edit mede Erasing ehsracters
) . By 1. Place cursor o charactsr to be
Exicting characters are changed in the ecit mode. - delztes.

‘ Tuf of.
@

naaitioned fl.sh right
drt nar s pastcones fiusn st

- P

O &y GO
45 1 stat edit mode Verhca!l edi har iz

2. Pressing tne navigation kay celstes
the relevant charzeter

3 Gaonhirm mpat
Deleles the chianye and resloies Lhe
[revio s vale

G - 2. Select range of characters! rangs of

~umhers

=3P - iy 3. Overwrits existing characters.

A 4. Confirm inpus.
[ESC] Deletos changc and restorcs
vievious value.

Additional charactors | numbers




Inserting characters
If a character was skipped (e.g. -15 instead of -125)
you can insert it later.

INDIVIDUAL-PPE INPUT INOIVIDUAL -PPM INPUT

O oo® O ® @

< 1. Place cursor on "1".

2. Inserts an empty character on the
right of "1".

G - € 3. Selectrange of characters /range of
numbers.

@D - @@ 4 Selectrelevant character.
A 5. Confirm input.

- - - Numerlcal Input
Numerical and Alphanumerical input
Input is mzde with the softk=y bar and tre zssigned PLID; I
function Kcyz=.

Fosition the marker in the rclevant ficld.
[INPUT] 1. Callz up the nput dialoguc.

@ / Helendrange ot chararters franne of e -
rarcer Cs [ 6 | 7 [ & ]

R Acdtions arach = == == S

; =] _\vduo;a characiers / numbere. (',_’\) E/FE_\) G’E?‘) lt’T:T))
3. Confirm nput. _— o — N—.

@ Selzctoris limited 1o valid digits for =ntres, Alphanumerical input

that duc to their display characienstes, f2ll into =

ceilain 1znge (e.q. ancles n deyees). PtIC: |




Pointsearch

'antsearch s a glabzltunrciinn usad hy applications
10 e.q. find internally c3ved measured or fixed
pomn.s.

It is possbie for the user to limit ths point search to
a particlar job or 10 seach the whale storaze.

The search procedore shvays inds Nixed poinds
betors m=asired pants that hilbll the same search
critera. Ifscveoral pointz mcet the scarch critera,
then the po:nts are listed according 0 thei"age. The
instr_ms=nt finds the most curret (yourgest) fixed
point first

Direct search

By enteri~g an actual gointnumzer (=.q. "P137) all
paints vath the comesponding point number are
tound.

POINT SEARCH
Job : ALL JOBS ¢p
PtID:
P13 FIXPT
P!3 ILEAS
P13 IMEAS

VIEV] D splays the cocrdinates and th=
Job of the sciccied point

1 NI | or manual mpul of ronmiinates

OK] Gonhirm selected point

JOBj o select a diferent job.

Wildcard search
The Wildcarc search is indicated by a *** Tre 1 Allpcirtsorany lengthwitna """ as the sceonc
asterisk is 3 place holcerfor any following sequence clascer are found (2y.. A1.B12 ATC).
of characters. A1 Al puinds of any leng .y with an "A" as the [is!
Wildcaids qie always used il Lie puinl nuriber s nel crarscer and a 1" as the third charactzr are
fully known, or if a batch of points is f2 he searchad founz. (z.9.: A31, AA1D0, AS15).
for.

POINT SEARCH

Job : PROJ_3 4»

PLID:

A Starts point szarch.
Examples:

* Al paints of any l=ngth are found.

A Al paints vath exactly Fhe point niimber "A" zre

found.

AN Al pointe of any length starting with ‘A" are

tound (= g - 44, Ats AIELD)




Measuring

After svatching on 2nd settng up carrecty, the tota
station is mmediztely ready for measuring

In the measurement dicplay it is posczible 10 call up
fixed keys and uncion keys as well as Ligyer eys
and thar tunchons

@™ Alshown dicplays are exampizss. Itis
possble tha: loczl softwars versions are dfferent bo
the basic version.

Example of a posslile measuring display:

MEASURE 2/4 :

PLID: 0

Hz @ 50.0000 ¢ ]

v oo 66.6667 ¢ |

- - €7.203 m -
-l 3.887 m

I

INPUT DIST ALL 4

Cahng up the assigred funciion

FNC Key

Uncer [FNC] severel funclicns can be celled Cp.
Thetr applicztions are desuived below,

| unctions ean also ne starerd directly trom
the different app'icatons.
= Eachfunction from the FNC men. can be
assigned to tht [USER]-4<cy (sce chapter
"Serdings"),

Light On /Off

Switches display Ig-t on / off

Level/Plummet

This funciion enables the eecironic buzb'e and the
rangc of intensity scttings of the Iascr plummct.

{R/ RL Toggie

Chzanace between the two ECM yzes IR [on Reflce-

tors) anc RL (Reflectordess). New settng is
disnlayed or aholt nne secnnd

IR. Cislacez measuiements with prisms.
RL. Dislar o= measu ements withoul risms.
Find more information in chzptsr "EDM Setings”.

Laser Pointer

Switches on or off the visiblz lzser bzam far illumi-
nating the target point. The now scttngs arc
dsplayed o acoul vne sewond 2no hen saved.

Free-Coding

Starls "Codng" to select 5 cods from a codelist or
cnter a new code. Some functionality like softkey
button [CODE]

Units

Displays e cunen. dslance and angle unil and
agves the poasibility 1o change these




BASIC STEPS INVOLVED INSETTING UP A TOTAL STATION

SETTING UP TOTAL STATION OVER A POINT FOR THE FIRST
TIME(Aligning to North)
o Switch on the instrument.
. Press USER key for Laser Beam for centering and leveling.
. Press MENU.
. Press F1 (PROGRAMS).

PROGRAMS 174 -
F1 Surveying (1)
F2 Stakeout (2
F3 Free Station (3
F41 Reference Element (€D

1. Press F1 (SURVEYING).

SURVEYI NG

Sel Jub
[e] F? Set Statinn (2)
[ 1 F3 Sef Orientation (3)
Start

2. Press F1 (Set Job).



12.
13.
14.
14.

15.
16.
17.

—

SELECT JOB 11
Jub x DEFAUL T}
Operator: =00 o=em————
Date : 27.11.2008
Time : 11:10:44

Press F1 (NEW) to give a new job name.

To write the name of the job. Press F1 (INPUT) and then

using the Functionkeys F1 to F4 give the name. Then Press

Enter.

Press F4 (OK)

Press F2 (Set Station) to give the station No. Press F1

(INPUT) to give thestation number using the Function keys

from F1 to F4.

Press F2 (FIND).

Press F4 (ENH).

Enter the Easting, Northing and Elevation for the point and Press F4 (OK)
Now in front of hi (Instrument Height) give the height of the instrument.
Press F4 (OK)

Press F3 (Set Orientation).

ORIENTATION

[F1 Hauwul Angle Sclling

12 Cpardinates

Press F1 (Manual Angle Setting).
Point the instrument in the North direction and Press F1 (Hz=0).
Press F3 (REC).



18.  Press F4 (START).

SURVEYING 143

Hz : 50. 0000 g
: 66. 6EET g

19. In front of the (Pt ID) Point ID give the number of the point to

shoot.
[ SURVEYING 173 78}
:PI n g A1 .
i:;de 5 1.500F n =
‘Hz 2 50,0000 3y &




20.

In front of the hr (Reflector height) give the height to which

the reflector isopened.

2. FOR SHIFTING THE STATION BY ALIGNING TO

~N o Rk W

10.
1.
12.

13.
14.
15.
16.

17

18.
19.
20.
20.
21.

THE BACK POINT (KnownCo-ordinates)

Switch on the instrument.

Press USER key for Laser Beam for centering and leveling.
Press MENU.

Press F1 (PROGRAMS).

Press F1 (SURVEYING).

Press F2 (Set Station) to give the station No.

In front of Station: Enter the Station Number where you are
standing. Press F1 (INPUT) to give the station number using
the Function keys from F1 to F4.

Press F2 (FIND).

Press F4 (OK).

Now Give in front of hi (height of Instrument) and Press F4 (OK).
Press F3 (Set Orientation).

Press F2 (Coordinates).

In front of BS (Back Sight) give the number of the Back
Point to which thelnstrument is being aligned. By Pressing F1
(INPUT)

Press F2 (FIND)

Press F4 (OK).

Press PAGE.

Now Sight the back point and Press F1 (DIST).

The value in front of (1 = will give the relative error in station shifting.
Press F3 (REC).

Now Press F (OK).

Press F4 (START)

And we can continue with the surveying.

To see the Easting, Northing, and Elevation for a Point Press

PAGE until yousee East, North, Elevation.



B.Tech. IV Semester

ADVANCED SURVEYING LAB (4CE4-24)
Session 2022-23

Viva

1. What is the principal of Surveying?

Answer: If you have studied the Surveying or if you are still studying, then this is the
one of the first question which you should know. When ever you have to do any kind of
survey you have to do it from whole to parts. It is the first principle of Surveying.
Initially main control points are established with very high accuracy at the far distances
to cover whole the area and then using these points as the reference points you

establish the secondary and tertiary control points.

Second principle of Surveying which you should know is that any point can be
established or located precisely with reference to a minimum of two another reference

points. That means you need at least two reference points to locate one another point.

2. What is the principal of chaining?
Answer: You must know that if you have to do the survey only with the help of chaining
then it is done by triangulation. You have to divide the area into a numbers of triangles

and measure its sides with the chain or tape.

3. What is the height of a ranging rod and what is its diameter?

Answer: | think you will be rarely asked this question but putting a variety of
ammunition always helps. Generally the height of a ranging rod is 2.4m but it may be
varied up to 6m and its diameter is generally 1 inch. There are strips in red and white or

red and yellow in the longitudinal direction which are generally 1ft length(30.5cm).



4. What is the purpose of a level?
Answer: You know that level can be used for the levelling or sometimes for contouring

too. So the basic purpose of a level is to provide a horizontal line of sight.

5. What is the least count of a Theodolite?

Answer: You have to measure the horizontal and vertical angles using the Theodolite, so
you must know that least count is 10" to 20" (seconds) for a vernier theodolite but for a
micro-meter theodolite least count may be as small as 0.1" .

6. What are the sources of local attraction in Surveying?

Answer: First of all you must know that this term is related to the compass survey.
Sometimes when you are doing the compass survey at places where there are materials
which attract a magnetic needle of the compass, the magnetic needle fails to show the
magnetic North accurately due to the attraction forces of these materials and therefore it
will be deflected from true magnetic meridian.

It is important for you to know such materials which, may cause this error, right? This
material can be a chain, a wrist band, a ring in your finger, belt tide to your trouser, a
hair band, a nearby electric pole or anything which attracts a magnet, so it might be

needed for you know about magnets too.

1. What is Surveying?
Answer: Surveying is an art of making measurements on as will determine the relative

position of different points on the surface of the earth.

2. What is Leveling?
Answer: Levelling is the art of determining and representing the relative heights or

elevations of different points on the surface of earth.

3. Objective and Uses of Surveying?
Answer: As stated in the definition, object of surveying is to show relative positions of
various objects of an area on paper and produce plan or map of that area.

Various uses of surveying are listed below:



(i) Plans prepared to record property lines of private, public and government lands help
in avoiding unnecessary controversies.

(it) Maps prepared for marking boundaries of countries, states, districts etc., avoid
disputes.

(iii) Locality plans help in identifying location of houses and offices in the area.

(iv) Road maps help travellers and tourist.

(v) Topographic maps showing natural features like rivers, streams, hills, forests help in
planning irrigation projects and flood control measures.

(vi) For planning and estimating project works like roads, bridges, railways, airports,
water supply and waste water disposal surveying is required.

(vii) Marine and hydrographic survey helps in planning navigation routes and harbours.
(viii) Military survey is required for strategic planning.

(ix) Mine surveys are required for exploring minearl wealth.

(x) Geological surveys are necessary for determining different strata in the earth crust so
that proper location is found for reservoirs.

(xi) Archeological surveys are useful for unearthing relics of antiquity.

(xii) Astronomical survey helps in the study of movements of planets and for calculating

local and standard times.

4. Methods of Surveying?

Answer: a. Triangulation
b. Traversing

5. Explain:

a. Topographic Map

b. Cadastral Map

c. Engineering Map

d. Military Map

e. Contour Map

f. Geological Map

g. Archeological Map



6. General Principle of Surveying?

Answer: The general principles of surveying are:

1. To work from the whole to the part

2. To locate a new station by at least two measurements (linear or angular) from fixed
reference points.

According to the first principle, the whole area is first enclosed by main stations (i.e.
Controlling stations) and main survey lines (i.e. controlling lines). The area is then divided
into a number of parts by forming well conditioned triangles. A nearly equilateral triangle is
considered to be the best well-conditioned triangle. The main survey lines are measured very
accurately with a standard chain. Then the sides of the triangles are measured. The purpose of
this process of working is to prevent accumulation of error. During the procedure, if there is
any error in the measurement of any side of a triangle, then it will not affect the whole work.
The error can always be detected and eliminated.

According to the second principle, the new stations should always be fixed by at least two
measurements (linear or angular) from fixed reference points. Linear measurements refer to
horizontal distances measured by chain or tape. Angular measurements refer to the magnetic
bearing or horizontal angle taken by a prismatic compass or theodolite.

In chain surveying, the positions of main stations and directions of main survey lines are

fixed by tie lines and check lines.

Chain Surveying:

7. What is Chaining?

8. Instruments used in Chain Surveying?
9. How many links are in 30m Metric Chain? Length of each link?
10. Reciprocal Ranging?

11. What are Corrections?

12. How many ranging rods required for
a. Direct Ranging

b. Indirect or Reciprocal Ranging

13. Principle of Chain Surveying?

14. What is well-conditioned triangle?
15. What is Reconnaissance Survey?

16. What is Index Sketch?



17. How to set Perpendicular Offsets? (900)
18. What is Field Book?

Compass Surveying:

19. Principle of Compass Surveying?
20. Explain:

a. True Meridian

b. Magnetic Meridian

c. Arbitrary Meridian

d. Magnetic Bearing

i. Whole Circle Bearing (WCB)
ii. Quadrantal Bearing (QB)
iii. Reduced Bearing (RB)

e. Fore Bearing

f. Back Bearing

g. Magnetic Declination

h. Dip of the magnetic needle
i. Local Attraction

20. What is traversing?

a. Close Traverse?

b. Open Traverse?

21. Check on Closed Traverse
a. Sum of exterior angles?

b. Sum of interior angles?

22. Check on Open Traverse

23. How to adjust Closing Error?

Plane Table Surveying:

25. Principle of Plane Table Surveying?

26. Instruments used?

27. What is Orientation?

a. Orientation by Magnetic Needle?

b. Orientation by Backsighting?

28. Methods of Plane Tabling? What is the need of



a. Radiation?
b. Intersection?
c. Traversing?

d. Resection?

Leveling:

29. Uses of Leveling

30. Datum Surface or Line

31. Reduced Level?

32. Line of Collimation?

33. Bench-marks (BM)

a. GTS Bench-marks

b. Permanent Bench-marks

c. Arbitrary Bench-marks

d. Temporary Bench-marks

34. Backsight Reading (BS)

35. Foresight Reading (FS)

36. Intermediate sight Reading (IS)
37. Change Point?

38. Instruments used in Leveling?
39. Types of Leveling?

a. Simple Leveling

b. Differential Leveling

c. Fly Leveling?

d. Profile Leveling?

e. Check Leveling?

40. Need of Reciprocal Leveling?
41. Methods of Calculation of Reduced Level
a. Height of Instrumentation method
b. Rise-and-Fall method

42. Arithmetical Check?

Contouring:
43. What is Contour Map?



44, Contour Line?

45. Contour Interval?

46. Horizontal Equivalent?

47. Object of preparing Contour Map
48. Uses of Contour Map

Computation of Area:
49. Trapezoidal Rule?

50. Simpson’s Rule? Limitation?
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Quiz
1. What is Surveying?

a) Surveying is used to find the elevations of given points with respect to given or assumed
datum

b) Surveying shows the relative positions of the objects on the surface of the earth
c) Surveying is to find the elevation of points having the same contour interval
d) All of the mentioned

Answer: (b)

2. Which of the following is the first principle of surveying?
a) Whole to whole

b) Part to part

c) Part to whole

d) Whole to part

Answer: (d)

3. Which of the following type of surveying is used for exploring mineral wealth?
a) Military surveying

b) Mine surveying

¢) Topographic surveying

d) Engineering surveying

Answer: (b)



4. In which of the following type of surveying only linear measurements are made?
a) Dumpy level

b) Theodolite surveying

c) Chain surveying

d) Contouring

Answer: (C)

5. Which of the following classification in surveying is based on the instrument used?
a) Traverse surveying

b) Cadastral surveying

c) Topographic surveying

d) Hydrographic surveying

Answer: (a)

6. In which of the following areas does compass surveying is not recommended?
a) Large areas

b) Undulating areas

c) Crowded with many details

d) Local attraction suspected areas

Answer: (d)

7. In which of the following cases compass surveying is recommended?
a) When area is small, undulating and not details are crowded

b) When area is large, undulating and crowded with many details

¢) When area is small, even and crowded with many details

d) When area is large, even and crowded with many details

Answer: (b)



8. Which of the following is not required for chain surveying?
a) Dumpy level

b) Pegs

c) Arrows

d) 20 m chain

Answer: (a)

9. Which of the following is the last step in chain surveying?
a) Fixing

b) Reconnaissance

¢) Running survey lines

d) Marking

Answer: (C)

10. Which of the following cannot be done with the help of theodolite in surveying?
a) Measuring horizontal distances

b) Prolonging survey lines

c) Laying off horizontal angles

d) Locating points on lines

Answer: (a)

11. Which of the following is an indirect method of surveying?
a) Countouring

b) Chain surveying

c) Tacheometry

d) All of the mentioned



Answer: (c)

12. Which of the following branch of surveying is used to find the elevations of given points
with respect to given or assumed datum?

a) Plane table surveying
b) Traversing

c) Contouring

d) Levelling

Answer: (d)

13. Which of the following is the principles of surveying?
a) Covering the entire area

b) Working from whole to part

c) Taking measurements

d) Determining the elevation differences

Answer: (b)

14. Which of the following surveying methods is meant to be having high precision?
a) Terrestrial photogrammetry

b) Traverse surveying

c¢) Aerial photogrammetry

d) Theodolite surveying

Answer: (c)

15. Which of the following doesn’t describe the use of hydrographic surveying?
a) Nautical charts for navigation

b) Establishing mean sea level



c) Laying an Alignment
d) Making underground investigations

Answer: (b)

16. Which of the following type of ranging is done if both ends of surveying lines are visible?
a) Indirect

b) Reciprocal

¢) Unable to do

d) Direct

Answer: (d)

17. Which of the following is not a method of levelling?
a) Spirit levelling

b) Traverse levelling

c) Barometric levelling

d) Trigonometric levelling

Answer: (b)

18. In which of the following type of surveying in the mean surface of the earth is considered
as a plane and the spheroidal shape is neglected?

a) Plane Surveying

b) Geodetic Surveying

¢) Hydrographic Surveying
d) Topographic Surveying

Answer: (a)

19. Which of the following doesn’t involve the method of traversing?



a) Plane Table surveying
b) Tacheometric surveying
c) Chain surveying

d) Theodolite surveying

Answer: (b)

20. Which of the following is not a method of plane table surveying?
a) Trisection

b) Intersection

c) Resection

d) Radiation

Answer: (a)

21. While taking Observations for the height and distances, which of the following method of
surveying is used?

a) Plane surveying

b) Geodic surveying
c) Chain surveying

d) Compass surveying

Answer: (b)

22. Which of the following type of surveying can be employed in a magnetic area?
a) Compass surveying

b) Traverse surveying

¢) Plane table surveying

d) Theodolite surveying

Answer: (c)



23. Which of the following survey deals with bodies of water for the purpose of navigation,
water supply, harbor works or for the determination of mean sea level?

a) City surveying

b) Cadastral surveying

c) Topographic surveying
d) Hydrographic surveying

Answer: (d)

24. Determining points of strategic importance are called
a) Traverse surveying

b) Military surveying

c) City surveying

d) Topographic surveying

Answer: (b)

25. Which of the following is not a natural error in compass surveying?
a) Local attraction due to the proximity of local attraction forces

b) Pivot being bent

c) Magnetic changes in the atmosphere due to clouds and Strom’s

d) Variation in declination

Answer: (b)



