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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1.FUNDAMENTALS
To provide students with a solid foundation in Mathematics, Science and fundamentals of
engineering, enabling them to apply, to find solutions for engineering problems and use this
knowledge to acquire higher education
2. CORE COMPETENCE
To train the students in Civil Engineering technologies so that they apply their knowledge and
training to compare, and to analyze various engineering industrial problems to find solutions
3. BREADTH
To provide relevant training and experience to bridge the gap between theories and practice this
enables them to find solutions for the real time problems in industry, and to design products
4. PROFESSIONALISM
To inculcate professional and effective communication skills, leadership qualities and team
spirit in the students to make them multi-faceted personalities and develop their ability to relate
engineering issues to broader social context
5LIFELONG LEARNING/ETHICS
To demonstrate and practice ethical and professional responsibilities in the industry and society

in the large, through commitment and lifelong learning needed for successful professional career
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EXPT.NO.1  STUDY OF CHAINS AND ITS ACCESSORIES,
ALIGNING, RANGING, CHAINING AND
MARKING PERPENDICULAR OFFSET
Aim:
To study the Chain and tape and accessories used for chain surveying
A) Chain:
1. The chains are made in lengths of 30 meters/20 meters.

2. The brass tallies are fixed at every 5m length.

3. Small brass rings are provided at every one meter length.

4. ltis composed of 100 or 150 pieces of galvanized mild steel wire of 4mm in diameter called links.

5. The ends of each links are bent into a loop and connected together by means of 3 oval rings which give
flexibility to the chain.

6. The length of each links is 20cm i.e. the distance between 2 consecutive middle rings.

7. The end of the chains is provided with brass handle for dragging the chain on the ground.

8. The chain length is measured from the outside of one handle to the other.

9. To hold the arrows in the position with the handle of the chain a groove is cut on the outside surface of the

handle.
B) Ranging rods:
1. They are usually of 2m or 3m in length.
2. They are in circular cross section and having alternate black, white and red bands of 20 cm length each to
make them visible at a distance.
3. They are used for ranging the lines and for marking the positions of points on the ground.
C) Arrows:
1. They are made of a steel wire of 4mm diameter for 40cm length.
2. They are pointed at one end for inserting into the ground and bent at the other end for facility of carrying.
3. They are used to mark the end of each chain during chaining.
E) Cross staff:
1. Itconsists of a wooden block with two fine sow cuts at right angles to each other on the top.
2. ltis used to set a perpendicular at a given point on the chain line.

3. The head is fixed to a top of an iron staff with pointed end to drive into the ground.

F) Optical square:
1. This is also used to set a perpendicular with more accuracy.

2. This has 2 mirrors placed at an angle of 45 < to each other.
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EXPT. NO.2 ALIGNING, RANGING AND CHAINING OF A LINE

Aim:
To find the distance between the given two points by ranging and chaining a line
Apparatus required:
1. Chain (30m)
2. Ranging rods

3. Arrows

Procedure:
A) For ranging a line:

1. Fix the ranging rods vertically at the ends of the given line.

2. To fix the intermediate ranging rod, instruct the other person to stand with a ranging rod at any intermediate
point desired.

3. Stand at about 2m behind the first ranging rod and instruct the other person to adjust the ranging rod in
such a way that the intermediate ranging rod comes in a line with the end rods.

4. Erect the rod vertically and firmly at that point.

5. Repeat steps 2 to 4 to erect other intermediate ranging rods.

B) For chaining a line:

1. Hold one handle of the chain at first ranging rod.
Instruct the follower to drag the chain along the given line.
Fix the arrows at the end of the chain length.

Do the same procedure for the full length of the line.

ISl SN

Count any fractions of the chain length at the end of the last ranging rod by using tallies, rings & links

Result:

Length of the given line =

Outcome:

At the end of this experiment, student acquires knowledge about the ranging and chaining of the line
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EXPT. NO.1 DETERMINE THE AREA OF THE BOUNDARY USING
CHAIN SURVEY

Aim:
To find out the area of the given boundary points by perpendicular offset method

Instruments required:
1. Chain (30m)
2. Cross staff
3. Ranging rods

4. Arrows
Formulae:
Area of the triangle A ="4Dbh sq. units.
Area of the trapezium A =7%h (a+b) sq. units.
Procedure:

1. The survey stations are fixed.

2. Torange a line AB, the ranging rods are fixed at the end of the line.

e

The surveyors stand just behind the ranging rod A. The assistant holds a ranging rod at point C,
approximately on the line AB.

Locate the perpendicular offset by using cross staff.

Move the cross staff towards left / right.

Now base line (AB) is visible and perpendicular line also visible.

Perpendicular line measurements are taken.

The operation is repeated until the end station of the line is reached.

© © N oo o &

To check the accuracy of the measurement, the line is measured in the reverse direction.
10. Split the area, by triangle and trapezoidal.

11. Move the cross staff towards left / right.

12. Now base line (AB) is visible and perpendicular line also visible.

13. Perpendicular line measurements are taken.

14. Calculate the area by using triangle and trapezoidal formula
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EXPT. NO.3 COMPASS TRAVERSING - MEASURING
BEARINGS & ARRIVING INCLUDED ANGLES

Aim:

To run a closed compass traverse along a chosen boundary, adjust the closing error by Bowditch rule and calculate the
local attraction
Instruments required:

1. Prismatic Compass

2. Chain or tape

3. Arrows

4. Ranging rods
Procedure:

1. LetA, B, C, D, E be the given points along the closed traverse.

2. Set up the instrument at each point and note down fore bearing and back bearing (i.e) A to B and B to A.
Continue the procedure upto EA and AE.

3. Measure the distances between the consecutive points.

Procedure of balancing a traverse Bowditch’s rule (Graphical method):

1. In figure (a), polygon AB’C’'D’E’'A’ represents an unbalanced traverse having a closing error equal to A’A
since the first point A and last point A" are not coinciding.

2. The total closing error AA’ is distributed linearly, to all the sides in proportional to their length by a graphical
construction, shown in figure (b). In figure (b), AB’, B'C',C’'D’, etc. represents the length of the sides of the
traverse, either to the same scale as that of figure (a) or to a reduced scale.

3. The ordinate aA’ is made equal to the closing error A’'A of figure (a).

4. By constructing similar triangles, the corresponding errors bB’, cC’, dD’, eE’ are found.

5. Infigure (a), lines E'E, D'D, C'C, B'B are drawn parallel to the closing error A’A and made equal to eE’, dD’,
cC’, bB’ respectively.

6. The polygon ABCDE so obtained represents the adjusted traverse.

7. It should be remembered that the ordinates bB’, cC’, dD’, eE’, aA’ of figure (b) represents the corresponding
errors in magnitude only but not in direction.

8. The ordinate aA’ is made equal to the closing error A’A of figure (a).

9. By constructing similar triangles, the corresponding errors bB’, ¢cC’, dD’, eE’ are found.
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MEASUREMENT OF VERTICAL ANGLE

Aim:
To Measure the vertical angle between A and B

Instruments required:
1. Theodolite
2. Ranging rods
3. Arrowsé& tape

Diagram:

_f.“,
R

HORIZONTAL

Procedure:

1. Theodolite is set up, centered and leveled with reference to the plate bubble.

2. Telescope is placed horizontally by setting the reading of 0°0’0”in the verniers of C andD.

3. Levelling process is carried out with the help of foot screws and the altitude bubble is brought
4. Vertical circle clamp is loosened and the telescope is directed upwards to bisect P.

5. Vertical circle clamp is clamped and the point P is exactly bisected using vertical tangent

6. Both the verniers of C and D are read and noted. Mean of the two verniers provide the vertical
7. Face is changed and all the above steps are repeated to get one more vertical angle HOP.

8. Average of the vertical angles taken to get an accurate vertical angle

Format No. :DCE/Stud/LP/34/Issue : 00/Revision :
00

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
¢
- Sy &
i = 1~ 1
H 7
LY _ '
-LLl) !

=
T
3

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

' . Horiz&mtai line of S
: , sight

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



[’l » FirstRanker.com

J._ Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
EXPT. NO.10 HEIGHTS AND DISTANCES BY TANGENTIAL
TACHEOMETRY

Aim:

To determine the distance and elevation of a point using tangential tacheometric system

Instruments required:

1.
2.

3.

Procedure:

1.

Tacheometer
Levelling staff

Pegs or Arrow

Tacheometer is set over an instrument station (O) exactly and all the temporary
adjustments are done.

The verniers C and D are set to read zero by means of vertical circle clamping screw and
tangent screw.(Telescope is held at horizontal position).

Back sight reading is taken on BM.

Telescopic clamping screw is unclamped and the telescope is turned in the vertical plane
to sight the leveling staff which is placed over the object “Q”.

Upper target reading (R1) is bisected exactly with the help of telescope clamping screw
and its tangential screw. Vertical angle a1 is noted.

Similarly the lower target reading (R2) is bisected and Vertical angle 02 is noted.

From the geometry of the figure, difference in elevation are determined as follows:-

MN =D tan a1

M B=D tan a2
Telescopic clamping screw is unclamped and the telescope is turned in the vertical
plane to sight the leveling staff which is placed over the object “Q”.
Upper target reading (R1) is bisected exactly with the help of telescope clamping screw

and its tangential screw. Vertical angle a1 is noted.
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EXPT. NO.11 STUDY OF TOTAL STATION, MEASURING

HORIZONTAL AND VERTICAL ANGLES
Aim:
ImTo study the total station used for surveying.

Total station:

1. The Total station is designed for measuring of slant distances, horizontal and vertical angles and elevations
in topographic and geodetic works, tachometric surveys, as well as for solution of application geodetic
tasks. The measurement results can be recorded into the internal memory and transferred to a personal
computer interface.

2. The basic properties are unsurpassed range, speed and accuracy of measurements. Total stations are
developed in view of the maximal convenience of work of the user. High-efficiency electronic tachometers
are intended for the decision.

3. Angles and distances are measured from the total station to points under survey, and the coordinates (X, Y,
and Z or northing, easting and elevation) of surveyed points relative to the total station position are
calculated using trigonometry and triangulation.

4. Data can be downloaded from the total station to a computer and application software used to compute
results and generate a map of the surveyed area.

5. A total station is an electronic/optical instrument used in modern surveying. Itis also used by archaeologists
to record excavations as well as by police, crime scene investigators, private accident Reconstructionists
and insurance companies to take measurements of scenes. The total station is an electronic theodolite
(transit) integrated with an electronic distance meter (EDM), plus internal data storage and/or external data
collector.

6. The purpose of any survey is to prepare maps, control points formed a basic requirement for the preparation
of these maps.

7. There are several numbers of methods like traverse, triangulation etc., to provide these control points.

8. Whatever the method the provision of control points, includes the measurement of two entities( Distance
and Angle).
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EXPT. NO.12 PLANE TABLE SURVEYING - RADIATION
METHOD

Aim:
To locate the object from a single station and to find the area of the given polygon

Instruments required:

—_

. Plane table with stand
2. Tape

3. Trough compass
4. Alidade,
5. Spirit level
6. Plumbing fork with plumb bob
7
8

. Arrows
. Ranging rod
Diagrams:
PLOTTED
a. POSITION
=.C
B
RADIATION METHOD
Procedure:

1. Select the position of the table where it is be set so that all the points to be located are visible
from it. Let’O’ be the position of such a point on the ground.

2. Set the plane table over this point and level it. Draw the North line in the top corner of sheet by
means of trough compass at the table.

3. Now transfer the position of the point ‘O’ on the ground to the sheet by means of the plumbing
fork. The point ‘O’ will represent point ‘0’ will represent point ‘O’on the ground.

4. With the alidade touching the point ‘0" (may be represented by fixing a pin), sight the point A in
the field. Draw the ray along the fiducial edge.
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Procedure:

1. Select two points L and M in such a way so that all the points to be plotted are visible from
them. Now set the table at station, point L in such a position so that the sheet should cover all
the points. Level the table and clamp it.

2. Draw the north line in the top corner of sheet by means of trough compass

3. Now transfer the position of station point L on the sheet as ‘" with the help of plumbing fork so
that it is vertically above the instrument station.

4. With the alidade pivoted about ‘I' sight the ranging rod fixed at station point M and draw the
line in the direction of M. Now measure the distance LM by means of the tape and cut off Im to
some suitable scale along the ray drawn toward M; thus fixing the position of ‘m’ on the sheet
corresponding to station point M on the ground. The line Im is called the base line.

5. With the alidade touching the point ' sight the objects in the field such as AB,C,D,E etc. as
shown in figure and draw the rays towards them. The direction of each line is marked with an
arrow and a letter A, B, C, D,E etc. corresponding to above details.

6. Now shift the table to the station point M and approximately set it in the line with ML. Set it up
so that the point ‘m’ is vertically above the station point ‘M’ and level it.

7. Orient the table roughly by compass, then finally by placing the alidade along ml and bisecting
the ranging rod fixed at station point ‘L’ i.e. by back sighting ‘L’. Clamp the table in this
position.

8. With the alidade centered at m sight the same object in the field such as A, B, C, D, E etc; and
draw rays. The intersection of these rays with the respective rays from | locate the object
A,B,C,D,E etc; as a ,b,c,d,e, etc; on the sheet.

Result:

The Distance between two inaccessible pointis = .................... m.

Outcome:

Students will be able to found the inaccessible points distance at the end this experiment
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