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Introduction to Surveying

1.1
1.2
1.3
1.4
1.5
1.6
1.7

1.8
1.9

1.10

1.11
1.12

History; definition of surveying and primary division of survey

Classifications according to discipline, nature and instruments used

Principles of surveying

Units of measurements; scales and their types

Maps and conventional symbols

Principle and methods of chain surveying, offsets

Types, sources of errors and classification of errors in linear measurements,
accuracy and precision

Principle and methods of plane table surveying, advantages and disadvantages
Bearings, types and bearing systems, magnetic declination, local attraction in
compass survey

Compass traversing, computation of bearing, errors, relative precision and closing
error adjustments

Application of surveying in different project development like hydropower
Plotting and mapping

Survey Planning and Management

2.1  Survey team and terms of reference

2.2 Surveying and mapping

2.3 Functions of a surveyor

2.4 Need importance; objectives and scope of surveying

2.5  General procedure of survey and methods used

2.6 Survey design, specification and costing

2.7  Equipment and suitability analysis

2.8  Safety management and coordination

Leveling

3.1 Introduction and principle of leveling

3.2 Definitions of terms: Leveling, level surface, level line, datum, MSL, RL, BM
(PBM & TBM), HI, BS, FS, IS, turning point, horizontal plane, horizontal line,
elevation, altitude, vertical plane, vertical line

3.3  Leveling instruments and accessories; methods of leveling: simple leveling,
differential leveling, check leveling, fly leveling, reciprocal leveling, precise
leveling, profile leveling, cross sectioning

3.4  Booking and calculation of reduced level (HI method, Rise/Fall method)

3.5  Classification of Leveling: Spirit, Barometric, Hydrostatic, Trigonometric,
Hypsometric, GPS

3.6  Temporary and Permanent adjustment of level (two peg test and collimation
correction)

3.7  Types of error and source of error

3.8 Permissible error in different order of leveling and their adjustment

3.9 Indirect leveling, definition, types and uses

3.10 Determination of height and distances of inaccessible objects
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Traversing and Traverse Computation

4.1 Introduction, traverse party, equipment for traverse party, purpose of traverse,
types of traverse and methods of traversing

4.2  Definition of terms and principles of traversing

4.3  Different orders of traverse and their use

4.4  Field works for traversing, traverse field notes

4.5  Traverse computation of different types of traverse

4.6  Horizontal and vertical control of traverse

4.7  Errors, precision and adjustment in angles, bearings and coordinates

4.8  Plotting of traverse and topographic map

Contouring

5.1  Terms: contour, contouring, contour interval, horizontal equivalent

5.2  Characteristics of contour line

5.3  Method of contouring: direct and indirect

5.4  Interpolation of contours and plotting

55  Uses of contour maps, grade contour

Resection and Intersection

6.1  Definition and principles

6.2  Purpose and scope

6.3  Field operation (reconnaissance, monumentation, signaling, observation,
recording, computation and adjustment)

6.4  Precautions to be taken

Triangulation and Trilateration

7.1  Principles of triangulation and trilateration

7.2  Computations and adjustment of triangulation and trilateration

7.3 Classification of triangulation network; different orders of triangulation and their
specifications

7.4 Types of figure and strength of figure

7.5  Types of control points

Photogrammetry, Remote Sensing and Image processing

8.1 Introduction, principle, uses aerial camera, aerial photographs

8.2  Definitions, scale of vertical and tilted photograph ground coordinates

8.3  Ground control, examples on scale, displacements and errors

8.4  Examples on displacement and errors, procedure of aerial survey, examples on
flight planning

8.5  Photomaps and mosaics

8.6 Application of aerial photograph

8.7 Introduction, principles of energy interaction in atmosphere and earth surface
features

8.8 Image interpretation techniques, visual interpretation

8.9  Types of remote sensing and application of remote sensing, image processing

8.10 UAYV (Unmanned Aerial Vehicle) and its application

Site Survey

9.1 Introduction; site survey methods for building, road, bridge, dam, power house

9.2  Establishment of control points and bench marks.
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10.

11.

12.

13.

14.
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9.3
9.4
9.5
9.6

Computation and plotting field data

Preparation of plans and profiles for different component of construction site
Transfer of the map data on the ground

Layout of designs (building, road, bridge, dam, power house)

Area and Volume

10.1
10.2
10.3

10.4
10.5

Area of regular geometrical figures

Area of irregular figure

Average ordinate method; trapezoid method; Simpson’s method; area
measurement by coordinates and area determination by graphical method (on the
map) by square grids and planimeter

Volume of geometrical shapes (cube, parallopiped, sphere, cylinder, and cone)
Determination of volume/earthwork quantity by area of cross section (level
section); spot heights and contour maps

Qs (@) - ko ATH

Global Positioning System (GPS) and Global Navigation Satellite System (GNSS)

111
11.2
11.3
114
115
11.6
11.7
11.8

Introduction and application of GPS

GPS Segments; GPS orbital parameters and WGS- 84
Principle of GPS positioning

Absolute and relative positioning

Static and kinematic modes in GPS survey

GPS geometry and accuracy

Other satellite systems

Introduction and application of GNSS

Elementary Geodesy

121

12.2

12.3

Figure of the earth; shape and size of the earth; spheroid and geoid and Everest
spheroid and its parameters

Coordinate systems; geographical coordinates; rectangular coordinates and
concept of coordinate conversion: geographical to rectangular and vice versa
Gravimetry; introduction gravity; terms used in gravimetry and application area

Cadastral surveying, Visualization and Map Cartography

131

13.2
13.3

13.4
13.5
13.6

Concept of cadastre and cadastral survey, types of cadastre, cadastral system
(analog and digital), importance of cadastre, principles of cadastral surveying,
cadastral system of nepal: analogue cadastral system, digital cadastral system
Application of GIS in surveying and parcel mapping

Visualization and map cartography : layout preparation; generalize map elements
and apply cartographic principles of map design; use appropriate color in maps;
symbolize features and place features and geographic names; label features
Cadastral data management and preparation

Parcel subdivision and parcel map printing

Report generation and printing (field book, plot book, land owner certificate)

Thematic Mapping

141

Visualize themes in maps (using graduated color, graduated symbols,
proportional symbols, and dot density)
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15.

16.

17.

18.

19.
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14.2

Compose maps and show the thematic information using appropriate graphs and
charts importance

Hydrographic Survey

151
15.2
15.3
154
155
15.6

Introduction

Sounding (different instrument used in surveying)

Sounding measurement by direct and indirect methods.

Measurement of the velocity of the river by float method and current meter
Measurement of discharge by area of cross section method

Methods of locating the soundings

Transmission line survey

16.1

16.2
16.3
16.4
16.5

Detailed survey including route alignment, profiling, tower spotting, optimization
of tower locations

Optimized tower spotting with PLS CADD software

Angle points

Uses of drone survey

Power line/Transmission line crossing

Tunnel survey

171
17.2
17.3

Alignment of the centerline of the tunnel
Transferring the alignment under ground
Transferring the levels under ground

Operations of Numerical Survey

18.1
18.2
18.3
18.4
185
18.6
18.7

18.8

Numerical surveying : introduction, principle and methods

Steps of numerical survey; preparation for numerical surveying

Checking and adjustment of equipment

Reconnaissance of area specified for survey

Diagram of control network; observation; computation and adjustment of data
Plotting and drawing digital mapping in Nepal

Capture and handling of digital data; conversion of raster data to vector and vice-
versa

Knowledge of Auto-CAD, Arch-INFO, Arch-VIEW

Safety Management

19.1
19.2
19.3
194
19.5
19.6

Personal safety

Safety of instruments and equipment
Managing stress

Data safety

Emergency situation and rescue measures
Insurance
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