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Course Objectives:

1. To introduce the principles, classification, and tools of surveying and measurement of distances and
directions using traditional instruments.

2. To develop understanding of levelling, contouring, and area/volume computations essential for
engineering projects.

3. To provide knowledge and skills in the use of theodolites, traversing methods, and tacheometry for
determining angles, distances, and heights.

4. To explain the geometry and setting of various curves and introduce modern surveying tools like EDM
and total station.

5. Tointroduce photogrammetry principles, geometry of aerial photos, and mapping techniques using aerial
imagery.

Course Outcomes:

At the end of the course, the student will be able to

1. Apply basic surveying principles using chains, tapes, compass, and plane table.

2. Learn the concepts and techniques of leveling and contouring, and compute areas and volumes for
engineering projects involving earthworks.

3. Gain proficiency in handling theodolites, performing traversing, and applying tacheometric methods for
measuring heights and distances.

4. Understand the geometry and purpose of different types of curves and explore the use of modern
surveying instruments like EDM and Total Station

5. Acquire knowledge of photogrammetry techniques including aerial photography, flight planning,
stereoscopy, and methods of topographic mapping.

Unit1 Basic Concepts of surveying, Measurement of Distances and Directions 15

Basic Concepts of surveying: Introduction, concept ,purpose, Objectives, classification and principles of
surveying.

Measurement of Distances and Directions,

Chain Surveying : Instruments for chaining , Ranging out survey lines, Errors in chaining ,Field book, Basic
problems in chaining - Obstacles for chaining. List the errors and mistakes in Chain surveying and apply the
corrections for measurement due to incorrect length of chain.

Prismatic Compass- Types of compass — Bearings - Whole Circle Bearing, Quadrantal Bearing, True meridian,
Magnetic meridian, True bearing, Magnetic bearing, Convert Whole Circle Bearing in to Quadrantal Bearing
and vice versa. Included angles— Declination - Dip and local attraction.

Plane table surveying: Introduction, accessories, setting up of plane table, techniques, testing, adjustments,
errors, advantages and disadvantages
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Unit 2 Levelling, Contouring and Computation of Areas & Volumes 12
Levelling - Basics definitions, types of levels and levelling staves, temporary adjustments, methods of
levelling, booking and Determination of levels- Height of the Instrument Method-Rise and Fall method, Effect
of Curvature of Earth and Refraction.

Contouring- Characteristics and uses of Contours, Direct & Indirect methods of contour surveying,
interpolation and sketching of Contours.

Computation of Areas and Volumes: Areas - Determination of areas consisting of irregular boundary and
regular boundary. Volumes - Determination of volume of earth work in cutting and embankments, volume
of borrow pits, capacity of reservoirs.

Unit 3 Theodolite Surveying, Traversing & Tacheometric Surveying 12
Theodolite Surveying: Types of Theodolites, temporary adjustments, measurement of horizontal angle by
repetition method and reiteration method, measurement of vertical Angle.

Traversing: Methods of traversing, adjustments, Introduction to Omitted measurements.

Tacheometric Surveying: Principles of Tacheometry, stadia and tangential methods of Tacheometry, Heights
and distance using tachometric principles.

Unit 4 Curves & Modern Surveying Methods 10
Curves: Types of curves and their necessity, elements of simple, compound, reverse curves.

Modern Surveying Methods: Principle and types of E.D.M. Instruments, Total station- Advantages and
Applications.

Unit 5 Photogrammetry Surveying 10
Introduction, Basic concepts, perspective geometry of aerial photograph, relief and tilt displacements,
terrestrial photogrammetry, flight planning; Stereoscopy, ground control extension for photographic
mapping- aerial triangulation, radial triangulation, methods; photographic mapping- mapping using paper
prints, mapping using stereo plotting instruments, mosaics, map substitutes.

Prescribed Textbooks:

1. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011.

2. Bhavikatti, S.S., Surveying and Levelling, Vol. I and Il, I.K. International, 2010.

Reference Textbooks:

1. R.Subramanian, Surveying and Leveling, 1stEdition, Oxford University Press, New Delhi, 2010.

2. Arthur R. Benton and Philip J. Taety, Elements of Plane Surveying, 3rd Edition, McGraw Hill,
2010.

3. Anji Reddy, M., Remote sensing and Geographical information system, B.S.Publications, 2001.

4. Arora, K.R., Surveying, Vol-l and Il, Standard Book House, 2015
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