
UNIT I 

 INTRODUCTION 

SURVEYING 
 

Surveying can be defined as an art to determine the relative position of points on 

above are beneath the surface of the earth with respect to each other by measurement 

of horizontal and vertical distances, angles and directions. 

USES OF SURVEYING 

 Topographical maps showing hills, rivers, towns, villages, forests etc. are 

prepared by surveying. 

 For planning and estimating new engineering projects like water supply and 

irrigation schemes, mines, railroads, bridges, transmission lines, buildings etc. 

surveying is required. 

 Cadastral Map showing the boundaries a field houses and other properties are 

prepared by surveying. 

 Engineering map showing the position of engineering works like roads, 

railways, buildings, dams, canals etc. are prepared through surveying. 

 To set out a work and transfer details from map to ground knowledge of 

surveying is used.  

 For planning navigation routes and harbors, marine and hydro-graphic 

surveying are used. 

 To help military strategic planning, military maps are prepared by surveying. 

 For exploring mineral wealth, mine survey is necessary 

 To determining different strata in the earth crust, geological surveys are 

required 

 Archaeological surveys are used to unearth relics of antiquity. 

https://www.ros.gov.uk/services/registration/land-register/faqs/cadastral-mapping-overview
http://www.archaeological-surveys.co.uk/


OBJECTIVES OF SURVEYING 

 To determine the relative position of any objects or points of the earth. 

 To determine the distance and angle between different objects. 

 To prepare a map or plan to represent an area on a horizontal plan. 

 To develop methods through the knowledge of modern science and the 

technology and use them in the field. 

 To solve measurement problems in an optimal way. 

PRINCIPLES OF SURVEYING 

1. To locate the position of a point by measurement from two reference points 

2. To work from whole to part. 

IMPORTANCE OF SURVEYING 

 The first necessity in surveying is to prepare a plan and a section of an area to 

be covered by the project. From these prepared maps and sections the best 

possible alignment, amount of earthwork and other necessary details 

depending upon the nature of the project can be calculated. 

 The planning and design of all Civil Engineering projects such as railways, 

highways, tunneling, irrigation, dams, reservoirs, waterworks, sewerage 

works, airfields, ports, massive buildings, etc. are based upon surveying 

measurements. 

 During execution of the project of any magnitude is constructed along the 

lines and points established by surveying. 

 The measurement of land and the fixation of its boundaries cannot be done 

without surveying. 

http://civiltoday.com/
https://civiltoday.com/water-resource-engineering/irrigation/56-irrigation-definition-history-approaches-and-projects-full-details


 The economic feasibility of the engineering feasibility of a project cannot be 

properly ascertained without undertaking a survey work. 

 The execution of hydrographic and oceanographic charting and mapping 

requires. 

 Surveying is used to prepare a topographic map of a land surface of the earth. 

CLASSIFICATIONS OF SURVEYING 

Based on Accuracy desired: 

 

Plane Survey:  

 

Surveying which the mean surface of earth regarded as plain surface and not curve 

it really is known as plain surveying.  

 

A following Assumption are made:  

 

(i) A level line is considered a straight line thus the plump line at a point is parallel   

     Plump line at any after point.  

(ii) The angles between two such lines that intersect is a plain angle and not a sphere  

      Angle.  

(iii) The meridian through any two points parallel.  

 

(iv)When we deal with only a small portion earth’s surface the above assumptions   

       Can justify.  

(v) The error induced for a length of an 18.5 kms it’s only 0.0152 m greater than sub   

     Dented Chord 1.52 cm.  
 

Geodetic survey:  

 
Survey is which the shape (curvature) of the earth surface is taken in the account a 

higher degree of precision is exercised in linear and angular measurement is tanned 

as Geodetic Survey. A line connecting two points is regarded as an arc. Such surveys 

extend over large areas.  

 

https://en.wikipedia.org/wiki/Hydrography
https://en.wikipedia.org/wiki/Topographic_map


Based an instrument used: 

Chain Survey:  
 

When a plan is to be made for a very small open field. The field may consist of linear 

(length) measurement only. All the measurement are done with a chain and a tape 

however chain survey is limited in it adaptation because of obstacles to strain like 

stress and shrubs also it can be resorted to in densely buildup areas. It is 

recommended for plaint’s involving the development of buildings, roads, water 

supply and sea way scams. 

 

Traverse Survey:  
 

When the linear measurements are done chain and tape and the direction are angle 

are measured with compass are transit this survey is called traversing. In traversing 

speed and accuracy of field work is end hand.  

 

For Example: 
  

The boundaries of feet can be accurately by a frame work of lines a/o it forming an 

open traverse. On the o/h hand in a den slip populated area. The survey work can be 

carried work with a frame work of lines forming a closed traverse. A traverse survey 

is very useful in large projects such as reservoirs and dams etc. 

 

 

Tachometry:-  
 

This is a method of surveying which both a horizontal S& vertical distance are 

determine by observing a graduate. Staffs with transit equipment with special 

telescope having steady wire and analytics lenses. It is very useful when the direct 

measurement of horizontal distance are in accessible it is surely becomes for making 

contour planes of building a straits reservoir etc. 



Levelling 
 

This is a method of surveying in which the relative vertical heights of the points are 

determined by employing by level under graded staff. In planning a construction 

project. Inspective office extend that in from as all building to a dam. It is disentail 

with known depth for the foundation trenches, filling etc., this can be achieving by 

collecting complete information regarding the relative heights of the ground by 

leveling. 

 

Plane table survey:  

 
It is a graphical method of survey in which field work un plotting arch then 

simultaneously. A Clinometers is used in conjunction with plane table to plot the 

contours of the area and for filling in the details. This method of surveying is 

advantages as there is no possibility of omitting any necessary measurements.  

 

Theodolite:  

When the areas to be survey is of consider extent triangulation is adopted. The entire 

area is divided into a network of triangles any one side of any of the triangles so 

from is selected and it’s measured prescreen such a line called base line all the angles 

in the network are measured. They length of the size of all the triangle are then 

computer from the measured length of the base line and the observe angles with a 

help of sine formula. 

 

ERRORS IN SURVEYING: 

Due to continuous usage of chain over rough areas the chain becomes too long or 

too short over a period of time. The chain is to long the measure distance will be less 

and on the other hand it to short a measured distance will move.  

 



 

Let  

L – Be the true length of the chain  

L’ – be the faulting length of the chaining when true line of the line equal  

         = L1 /L x measured length true area equal to  

Area = (L1 /L) 2 x measured area  

True volume: (L1/L) 3 x measured volume.  

 

1. The length of line measured with he was found to be 250ms calculate the true 

length of line if 1. Length was measured with 30m chain and the chain was 10cm. to 

long.  

2. Length of chain 30m in the beginning and the 30.1m at the end of the work.  

 

Actual Length (L)                   = 30mn  

                    F (L1)                  = 30.10M  

True length                              = L1/L x measurement of length  

                                                = 30.1 /30 x 250 = 250.83M  

Average length of full length = 30.00 + 30.10 /2  

                                               = 30.05 

                                               = 30.05/30 x 250 = 250.42M. 

 

2. The area of plane of an old survey platen to a scale of 10m = 1cm now measured 

as 19.5cm2 as found by plane meter. The plan is found to have shrunk that a line 

originally 10cm long now measures 9.5cm only. A note on the plane also states 

that the 20m. Chain used was 9cm short. Find true area of the survey?  

 

 



SOLUTION:  

 

Measured Area                         = 19.5cm2 Actual length of paper -> 10cm.  

Measured error length -                > 9.5cm.  

True Area                                 = (L1/L)2 x measured Area.  

                                                 = (9.5/10)2 x 19.5  

                                                 = 17.59 cm2  

Scale                          -> 10cm = 1.cm.  

                                       1cm2 = 1 x 1cm.  

                                                = 10m x 10m  

                                                = 100 Sq.m 

                                                = 17.59 x 100 m² = 1759.8m²  

Area is field when measured with = 1759.8m²  

A chain (L)                             = 20m  

Error (L1)                               = 20 – 0.9 = 19.91m  

True area                                = (19.91 / 20)² x 1759.8  

                                               = 1743.9 m² 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT II 

DISTANCES AND DIRECTION 

ELECTRONIC DISTANCE MEASUREMENTS 

Electronic distance measuring instrument is a surveying instrument for measuring 

distance electronically between two points through electromagnetic waves. 

Electronic distance measurement in general is a term used as a method for distance 

measurement by electronic means. In this method instruments are used to measure 

distance that rely on propagation, reflection and reception of electromagnetic waves 

like radio, visible light or infrared waves. 

Types of Electronic Distance Measurement Instrument 
 

EDM instruments are classified based on the type of carrier wave as 

1. Microwave instruments 

2. Infrared wave instruments 

3. Light wave instruments. 

 Microwave Instruments: 
 

These instruments make use of microwaves. Such instruments were invented as early 

as 1950 in South Africa by Dr. T.L. Wadley and named them as Tellurometers. The 

instrument needs only 12 to 24 V batteries. Hence they are light and highly portable. 

Tellurometers can be used in day as well as in night. 

The range of these instruments is up to 100 km. It consists of two identical units. 

One unit is used as master unit and the other as remote unit. Just by pressing a button, 

a master unit can be converted into a remote unit and a remote unit into a master 



unit. It needs two skilled persons to operate. A speech facility is provided to each 

operator to interact during measurements. 

Infrared Wave Instruments: 
 

In this instrument amplitude modulated infrared waves are used. Prism reflectors are 

used at the end of line to be measured. These instruments are light and economical 

and can be mounted on theodolite. With these instruments accuracy achieved is ± 10 

mm. The range of these instruments is up to 3 km. 

Visible Light Wave Instruments: 

These instruments rely on propagation of modulated light waves. This type of 

instrument was first developed in Sweden and was named as Geodimeter. During 

night its range is up to 2.5 km while in day its range is up to 3 km. Accuracy of these 

instruments varies from 0.5 mm to 5 mm/km distance. These instruments are also 

very useful for civil engineering projects. 

THESE OPERATE ON THE PRINCIPLE THAT A TRANSMITTER AT THR MASTER 

STATION SENDS MODULATED CONTINOUS CARRIER WAVE TO A RECEIVR AT THE 

REOTESTATION FOR WHICH IT IS RETURNED. 

Corrections:-  

 

Depending on the accuracy requires certain correction are to be made to the original 

measurements correction for  

 

 

 

 

 



Error in chain Length:  

Before using tape the axial length is ascertain by comparing with the std tape of 

known length. If the axial tape button is not equal to the value. A correction will 

have to be applied to the measured length. 

True length = (L1/L) x Measured length  

  

Where  

           L1 is corrected length of chain or tape  

          L is observed length of chain or tape 

COMPASS SURVEYING: 

 
The branch of surveying in which direction of survey line are determine by a 

compass and their length by a chain or tape is called compass surveying. This type 

of survey can be used to measure large areas with reasonable speed and accuracy. 

 

PRINCIPLES OF COMPASS SURVEYING: 

1. The Principle of Compass surveying is traversing, which involves the series of     

    Connected survey lines. 

2. The magnetic bearings of the lines are observed by compass and the distance of   

     Lines are measured by chair or tape. 

COMPASS SURVEYING IS RECOMMENDED WHEN: 

(i) A large area is to be surveyed 

(ii) The passage of river or coastal line is to be surveyed. 

 Compass surveying is not recommended for areas where local attraction is 

suspected. 

 

 



USES OF COMPASS SURVEYING: 

(i) Tracing Streams 

(ii) To find out the bearings of a line 

(iii) Plotting irregular shore lines. 

MAGNETIC COMPASS: 

 Magnetic Compass gives the directly the magnetic bearings of lines. The bearings 

may either be measured in the W.C.B system or Q.B system depending upon the 

form of the compass used. 

 

 

TYPES OF MAGNETIC COMPASS: 

1. Surveyor Compass 

2. Prismatic Compass 

3. Trough Compass 

4. Tabular Compass 

 

 



Surveyor Compass: 

 

 This Compass Was formerly used for land Surveying. 

 

 

PRISMATIC COMPASS: 

 
Prismatic compass is a instrument used to measure the bearing of a line. It consists 

of a magnetic needle pivoted at the center and is free to rotate. The area below the 

magnetic needle is graduated between 0 to 360 degrees. The instrument cover 

consists of a sighting vane and vertical hair to align the compass along the instrument 

station and the staff station.  

 

TROUGH COMPASS: 

A trough compass consists of a long, narrow rectangular box, covered with glass. 

Inside the box, at its Centre, there is a magnetic needle resting on the pivot. 



 

TABULAR COMPASS: 

 

BEARINGS: 

The direction of a survey line can either be established, 

(a) With relation to each other  

(b) With relation to any meridian. 

 



The first will give the angle between two lines while the second will gives the 

bearing of the line. 

Bearing of a line is its direction relative to a given meridian. The meridian is any 

direction such as 

1. True meridian 

2. Magnetic Meridian 

3. Arbitrary meridian 

  

TRUE MERIDIAN: 

The line or plane passing through the geographical north pole, geographical South 

Pole and at any point on the earth is known as the TRUE MERIDIAN or 

GEOGRAPHICAL MERIDIAN. 

The angle between two meridian and a line is known as TRUE BEARING. It is also 

known as the AZIMUTH. 

 

MAGNETIC MERIDIAN: 

The direction indicated by a freely suspended and properly balanced magnetic 

needle, unaffected by o\local attraction force is called the magnetic meridian or the 

magnetic north and south line. The angle which a line makes with the magnetic 

meridian is called MAGNETIC BEARING OF THE LINE or SIMPLY A 

BEARING OF THE LINE. 

 

ARBITRARY MERIDIAN: 

For surveys of small areas, some convenient direction is taken as a meridian and it 

is usually the direction joining the survey station to some permanent object such as 

towers, chimney and signals etc. 



The angle measured with arbitrary meridian is known as ARBITRARY BEARING 

and is measured by Theodolite. 

DESIGNATION OF BEARINGS:-  

 
Bearings of survey lines are design as  

 

(i) WHOLE CIRCLE BEARING  

(ii) QUADRENTAL BEARING  

 

WHOLE CIRCLE BEARING (WCB): 

 

In this method bearings of lines are observed from magnetic north and are observed 

directly from the prismatic compass. 

 



 

 

Convert the following whole circle bearing to quadrantal bearing.  

 
(i) 12° 45’                (ii) 160° 10’               (iii) 285° 15’  

 

(i) 12° 45  

   Quadrental bearing of 12° 45’ is N 12° 45’E 

 

 (ii) 160° 10’  

   Quadrental bearing of 160° 10’ is S 19.50’E  

 

(iii) 285° 15’  

   Quadrental bearing of 285° 15’ is N 74° 45’ W 

 

QUADRANTAL BEARING (QB): 

 

These are bearings of lines from north or south towards east or west. These values 

are usually reduced from observed whole circle bearing for the ease of calculation 

of included angles and plotting. 



 

Q.B RULE FOR W.C.B W.C.B 

N (I) E WCB=QB 0-90 

S(II) E WCB= 180-QB 90-180 

S(III) W WCB=180-QB 180-270 

N(IV) W WCB=360-QB 270-360 

 

DECLINATION:  

 
A magnetic compass does not point to the true North Pole. The difference between 

true north and magnetic north is called declination. Declination is entered as a part 

of entering the header of each survey. Declination values are always specified in 

degrees. 

Magnetic Declination  

The direction of magnetic meridian varies from place to place across the globe. 

Hence, the bearings taken with reference to magnetic meridian of the survey lines 

will not represent true relative angles between them. The errors can be negligible for 

smaller area surveys but will be quite significant for large surveys particularly 



geodetic and astronomical surveys. A more accurate method of denoting the bearing 

of a survey line will be to obtain the true bearing of the line. The difference between 

true bearing and magnetic bearing of a survey line at a survey station is called 

magnetic declination of that place.  

 

 

Magnetic Declination = (True Bearing – Magnetic Bearing) 

 

Magnetic Dip: 

 

The magnetic bearing of a survey line at a place is obtained by using a magnetic 

compass. The needle of this compass will not remain horizontal due to magnetic 

influence of the earth. This deflection of the needle from the horizontal position is 

called dip of the needle. Apart from local effects due to presence of magnetic ores 

in ground or such other localized influences, the magnetic dip of the compass needle 

will vary from place to place on the surface of earth. It will be horizontal at equator, 

i.e. zero dip at a place equidistant from both the poles. The deviation from horizontal 

position will gradually increase as survey lines moves toward the poles. This dip will 

influence the accurate recording of the bearings. A sliding weight or an aluminum 

coil can be placed on the higher side of the needle to counter balance this dip and 

make the needle perfectly horizontal during bearing measurements.  



Calculation of Included Angles: 

  

Having conducted the compass survey as described in Section 3.3, next step in 

plotting the survey results on maps is to calculate the included angle between two 

consecutive survey lines of the traverse.  

(a) If the whole circle bearings of two lines at a station where these lines intersect 

are recorded, then the included angle between these lines would be equal to the 

difference between the whole circle bearings of two lines.  

If the difference is less than 180
o 
the included angle would be interior angle and if it 

is more than 180
o 
it will be the exterior angle between the two lines forming the 

traverse (Figure 3.6).  

In Figure 3.6(a), it is given that back bearing (BB) of line AB, i.e. (α) = 240
o 
and fore 

bearing (FB) of line BC, (β) = 120
o
. 

 Then the included angle ABC, θ = α – β = 240
o 
– 120

o 
= 120

o
. Therefore, it can be 

said that if both the bearings are measured from a common point (B) then 

included angle can be obtained by subtracting FB of next line (BC) from the BB 

of previous line (AB).  

In Figure 3.6(b), if α is given as 330
o 

and β as 40
o 
then θ

1 
= 330

o 
– 40

o 
= 290

o 
is the 

exterior angle. In this case, included angle θ would be 360
o 

– (difference between 

WCB of lines BA and BC).  

Hence, included angle θ = 360
o 
– θ

1 
= 360

o 
– 290

o 
= 70

o
.  



 

(b) If the WCB at point of intersection of survey lines AB and BC (i.e. at station B) 

are not given but rather fore bearing of line AB (i.e. WCB of line AB at A) and back 

bearing of line BC (i.e. WCB of line BC at C) are known, then the included angle at 

station B between survey lines AB and BC (Figure 3.7) can be obtained as follows. 

 

 

WCB of AB at B = Back bearing of line AB at B = 150
o 
+ 180

o 
= 330

o
.  

Back bearing of line BC at C = 220
o
. 



WCB of BC at B = Fore bearing of line BC at B = 220
o 
– 180

o 
= 40

o
.  

Included angle θ
1 
= 340

o 
– 40

o 
= 290

o 
= Exterior angle.  

Hence, Interior angle θ = 360
o 
– θ

1 
= 360

o 
– 290

o 
= 70

o
.  

 

Calculation of Bearing from Angles:  

 

If included angles measured clockwise between survey lines at stations and bearing 

of any one line are known, bearings of all other lines can be calculated as follows:  

Bearing of a line = given bearing of adjacent line + Included angle (measured 

clockwise) between the lines.  

If the sum is more than 360
o
, then deduct 360

o 
to obtain the bearing of the line.  

The process is explained with the help of following examples.  

(a) Let fore bearing of line AB, α and included angle θ between AB and BC are given. 

 

 

 



Then back bearing of line AB at B would be  

α
1 
= 150

o 
+ 180

o 
= 330

o
 

Included angle θ = 70
o
 

Then fore bearing of line BC = 330
o 
+ 70

o 
= 400

o 
> 360

o
.  

∴ Fore bearing of line BC = 400
o 
– 360

o 
= 40

o
.  

(b) Let fore bearing of line BC and included angle θ is given. Included angle θ 

measured from BC to BA = 70
o 

measured counterclockwise or will be 360
o 

– 70
o 

= 

290
o 
measured clockwise. Hence the back bearing of line AB, i.e. WCB of line AB at 

B would be 40
o 
+ 290

o 
= 330

o 
measured clock wise. 

TRAVERSE: 

A traverse is a framework of survey lines obtained by connecting a series of survey 

lines in which the length and direction of survey lines are measured with the help of 

tape and angle measuring instrument. In chain traversing, the whole work is done 

with the chain and tape. No angle measuring instruments is used and the directions 

of the lines are fixed entirely by linear measurements. 

A traverse is termed a closed traverse if a complete circuit of survey line is provided. 

The interconnected main survey lines forms a closed polygon (Figure 2.5(a)) so that 

the originating station and end station are one and the same. This type of traverse is 

designed for locating the boundaries of the area of interest, e.g. lake, wooded land 

or plot of land to construct buildings, dams, reservoirs, industrial structures etc. 



If the inter-connected main survey lines do not form a closed polygon and normally 

extend in one general direction then the traverse is called an open traverse (Figure 

2.5(b)). End station in an open traverse will never coincide with the originating 

station. The open traverse survey is conducted to decide the alignment of highway, 

railway track, pipeline or transmission lines etc. 

 

 



1. During the compass survey a traverse ABCDE was run. The bearings as measured 

are recorded in table given below. Compute the interior angle of traverse. Also 

calculate closing error if any. 

SIDE AB  BC  CD  DE  EA  

FB  106
o 
19′  27

o 
06′  279

o 
42′  193

o 
17′  126

o 
32′  

BB  286
o 
19′  207

o 
06′  99

o 
42′  13

o 
17′  306

o 
32′  

 

Solution  

(a) Back bearing of AB = 286
o 
19′  

Fore bearing of BC = 27
o 
06′  

Included angle ABC = 286
o 
19′ – 27

o 
06′ = 259

o 
13′ > 180

o 
Exterior angle.  

∠ B = 360
o 
– 259

o
13′ = 100

0 
47′ Interior angle. 

(b) Back bearing of BC = 207
o 
06′  

Fore bearing of CD = 279
o 
42′  

Included angle = Difference of bearings; ∠ C = 72
o 
36′ < 180

o 
Interior 

angle.  

(c) Back bearing of CD = 99
o 
42′  

Fore bearing of DE = 193
o 
17′  

Included angle = Difference of bearing; ∠ D = 93
o 
35′ < 180

o 
Interior angle 



 

(d) Back bearing of DE = 13
o 
17′  

Fore bearing of EA = 126
o 
32′  

Included angle = ∠ E = Difference of bearings = 113
o 
15′ < 180

o 
(Interior 

angle).  

(e) Back bearing of EA = 306
o 
32′  

Fore bearing of AB = 106
o 
19′  

Included angle = ∠ A = Difference of bearings = 200
o 
13′ > 180

o 
(Exterior 

angle).  

= 360
o 
– 200

o 
13 ′ = 159

o 
47′ (Interior angle)  

Check Σ ∠ = ∠ A +∠ B +∠ C + ∠ D + ∠ E 

= 159
o 
47′ + 100

o 
47′ + 72

o 
36′ + 93

o 
35′ + 113

o 
15′ = 540

o 
00′  

(2N – 4) × 90 
o 
= (10 – 4) × 90 = 540

o 
 

∴ there is no closing error in the traverse. 

 



UNIT III 

LEVELLING AND CONTOURNG 

CONCEPT AND TERMINOLOGY 

Leveling: Basic terms and definitions, Methods of leveling, Dumpy level, auto level, 

digital and laser levels. Curvature and refraction corrections. 

 

Booking and reduction of levels. Differential leveling, profile leveling, fly leveling, 

check leveling, reciprocal leveling, trigonometric levelling (heights and distances-

single plane and double plane methods. 

Why do we perform leveling surveys? 

To determine the topography of sites for design projects 

Set grades and elevations for construction projects 

Compute volumes of earthwork 

 

PRINCIPLE OF LEVELLING: 

1. The principle of levelling is to obtain horizontal line of sight with respect to 

which vertical distances of the points above or below this line of sight are 

found. 

 

OBJECTIVE OF LEVELLING: 

 
1. Find the elevation of given point with respect to some assumed reference 

line called datum. 

2. To establish point at required elevation with respect to datum 

 

 



Leveling Terms: 

 

 

TERMS 

1.  Level surface 

2.  Level line 

3.  Horizontal plane 

4.  Horizontal line 

 DATUM 

 
1. It is an arbitrary level surface from which elevation of points may 

Be referred”. In India mean sea level is considered as datum of 

Zero elevation 

2. Mean sea level is the average height of sea for all stages of tides it 

Is derived by averaging the hourly tide height over a period of 19 years. 

 



 Elevation or Reduced level: 

 
1. It is height or depth of any point above or below any datum. It is 

Denoted as R.L. 

Bench Mark (B.M.): 

 It is a fixed reference point of known elevation with respect to datum. 

 Line of collimation 

 It is a line joining the intersection of cross hairs of diaphragm to the optical 

center of object glass and its continuation. It is also known as line of sight. 

Height of instrument: 

 It is the elevation of line of collimation with respect to datum 

Back sight: 

 It is a staff reading taken at a known elevation. It is the first staff reading 

taken after setup of instrument. 

 Fore sight( F.S.) 

 It is the last staff reading taken denoting the shifting of the instrument. 

Intermediate sight.(I.S.) 

 It is staff reading taken on a point whose elevation is to be determined. All 

staff reading between B.S. and F.S. are Intermediate sight. 

Change Point: 

 It is a point on which both fore and back sight are taken 

 

 

 

 

 

 



TEMPORARY AND PERMANENT ADJUSTMENTS: 

 

 

 

 



METHODS OF LEVELLING: 

The following methods are used to determine the difference in elevation of various 

points: 

(i) Barometric levelling (ii) Hypsometric levelling 

(iii) Direct levelling and (iv) Indirect levelling. 

Barometric Levelling 

 

This method depends on the principle that atmospheric pressure depends upon the 

elevation of place. Barometer is used to measure the atmospheric pressure and hence 

elevation is computed. However it is not accurate method since the atmospheric 

pressure depends upon season and temperature also. It may 

be used in exploratory surveys. 

 

Hypsometric Levelling 

 

This is based on the principle that boiling point of water decreases with the elevation 

of the place. Hence the elevation difference between two points may be found by 

noting the difference in boiling point of water in the two places. This method is also 

useful only for exploratory survey. 

 

Direct Levelling 

 

It is common form of levelling in all engineering projects. In this method horizontal 

sight is taken on a graduated staff and the difference in the elevation of line of sight 

and ground at which staff is held are found. Knowing the height of line of sight from 

the instrument station the difference in the elevations of instrument station and the 



ground on which staff is held can be found. This method is thoroughly explained in 

next article. 

Indirect Methods 

 

In this method instruments are used to measure the vertical angles. Distance between 

the instrument and staff is measured by various methods. Then using trigonometric 

relations, the difference in elevation can be computed. This is considered beyond the 

scope of this book. One can find details of such methods 

in books on surveying and levelling. 

 

CONTOUR: 

An Imaginary line on the ground surface joining the points of equal elevation is 

known as contour. In other words, Contour is a line in which the ground surface is 

intersected by a level surface obtained by joining points of equal elevation. This line 

on the map represents a contour and is called Contour line. A map showing Contour 

Lines is known as Contour Map. 

CONTOURING :  

The process of tracing contour lines on the surface of the earth is called Contouring. 

 



PURPOSES OF CONTOURING : 

Contour survey is carried out at the starting of any engineering project such as a 

road, a railway, a canal, a dam, a building etc.  

 1. For preparing contour maps in order to select the most economical or suitable  

     site. 

 2. To locate the alignment of a canal so that it should follow a ridge line. 

 3. To mark the alignment of roads and railways so that the quantity of earthwork  

     both in cutting And filling should be minimum.  

4. For getting information about the ground whether it is flat, undulating or  

     Mountainous. 

 5. To locate the physical features of the ground such as a pond depression, hill, steep  

    Or small slopes. 

 

CONTOUR INTERVAL & HORIZONTAL EQUIVALENT:  

CONTOUR INTERVAL:  

The constant vertical distance between two consecutive contours is called the 

contour interval.  

HORIZONTAL EQUIVALENT:  

The horizontal distance between any two adjacent contours is called as horizontal 

equivalent. The contour interval is constant between the consecutive contours while 

the horizontal equivalent is variable and depends upon the slope of the ground. 

 

CHARACTERISTICS OF CONTOURS  

1. All points in a contour line have the same elevation.  

2. Flat ground is indicated where the contours are widely separated and steep-slope  

    where they run close together. 



 3. A uniform slope is indicated when the contour lines are uniformly spaced and 

 4. A plane surface when they are straight, parallel and equally spaced.  

 5. A series of closed contour lines on the map represent a hill , if the higher values  

     are inside 

 

 

CHARACTERISTICS OF CONTOURS:  

6. A series of closed contour lines on the map indicate a depression if the higher 

values are outside. 

 



7. Contour line cross ridge or valley line at right angles.  

If the higher values are inside the bend or loop in the contour, it indicates a Ridge. 

If the higher values are outside the bend, it represents a Valley. 

 

8. Contour lines cannot merge or cross one another on map except in the case of an 

overhanging cliff 

 9. Contour lines never run into one another except in the case of a vertical cliff. In 

this case, several contours coincide and the horizontal equivalent becomes zero. 

 



METHODS OF CONTOURING 

 There are mainly two methods of locating contours:-  

(1)Direct Method and  

(2) Indirect Method.  

DIRECT METHOD: 

 In this method, the contours to be located are directly traced out in the field by 

locating and marking a number of points on each contour. These points are then 

surveyed and plotted on plan and the contours drawn through them. 

INDIRECT CONTOURING:  

In this method the points located and surveyed are not necessarily on the contour 

lines but the spot levels are taken along the series of lines laid out over the area .The 

spot levels of the several representative points representing hills, depressions, ridge 

and valley lines and the changes in the slope all over the area to be contoured are 

also observed. Their positions are then plotted on the plan and the contours drawn 

by interpolation. This method of contouring is also known as contouring by spot 

levels. 

 

 

 

 

 

 



UNIT IV 

THEODOLITE AND TACHOMETRIC SURVEYING 

INTRODUCTION  

So far we have been measuring horizontal angles by using a Compass with respect 

to meridian, which is less accurate and also it is not possible to measure vertical 

angles with a Compass. So when the objects are at a considerable distance or situated 

at a considerable elevation or depression ,it becomes necessary to measure horizontal 

and vertical angles more precisely. So these measurements are taken by an 

instrument known as a theodolite. 

The system of surveying in which the angles are measured with the help of a 

theodolite, is called Theodolite surveying. 

The Theodolite is a most accurate surveying instrument mainly used for :  

1. Measuring horizontal and vertical angles.  

2.  Locating points on a line.  

3.  Prolonging survey lines.  

4.  Finding difference of level.  

5.  Setting out grades  

6.  Ranging curves  

7.  Tachometric Survey 

PRINCIPLE: 

Theodolite surveying in which we measure horizontal and vertical angles. In 

This survey, Theodolite, a most accurate instrument is used .Theodolite 

consists a telescope by means of which distant objects can be sighted. The 

telescope has two distinct motions one in the horizontal plane and the other in 



the vertical plane. It can also be used for locating points on a line, prolonging 

survey lines, establishing grades, determining differences in elevations etc. 

 

 

 



COMPONENTS OF A THEODOLITE 

1. The theodolite is used to measure horizontal and vertical angles.  

2. The accuracy with which these angles can be measured ranges from 5mins to 

0,1 secs. 

3. It is a very important instrument in plane surveying. 

4. Its essential components are: - a telescope which can rotate or transit through 

360° about a transverse horizontal axis. – 

5.  The bearings for this horizontal or trunnion axis are mounted in two vertical 

pillars or standards. The standards are mounted on a horizontal upper plate. –  

6. The upper plate rotates through 360° about a vertical or alidade axis, the 

bearing for the alidade axis is mounted in a lower horizontal plate. – 

7.  Rotation of the upper plate about the alidade axis is known as traversing the 

instrument. The horizontal plates can be levelled by means of three foot 

screws located beneath the lower plate, in a similar way to a level. 

 

TEMPORARY ADJUSTMENTS OF THEODOLITE 

 There are three temporary adjustments of a theodolite.  

1. Setting up the theodilite over a station 

 2. Levelling up  

3. Focussing for elimination of parallex 

Setting Up:  

It includes two operations, viz  

(a) Centering the theodolite over a station and  

(b) Approximately leveling it by tripod legs only. Centering of a theodolite over a 

station can be done by means of a plumb bob suspended from the hook beneath the 

center of the instrument. 



To do this 

 (i) Place the instrument over the station by spreading the legs of the tripod well 

apart, keeping the telescope at a convenient height, the plumb bob approximately 

over the station mark.  

(ii) Lift the instrument bodily without disturbing the relative positions of the legs 

and move it until the plumb bob hangs about 2 cm above and within about 1 cm or 

less horizontally of the station mark. 

(iii) Move each leg radially as well as circumferentially so as to bring the plumb bob 

exactly over the station mark. Press the legs firmly into the ground. 

 Levelling up :  

Having centered and approximately levelled, the instrument should be levelled 

accurately with reference to the plate levels by means of foot - screws so that the 

vertical axis is made truly vertical. To level the instrument. 

(a) Loosen all clamps and turn the instrument about either of its axis until the longer 

plate level is parallel to any pair of foot - screws, the other plate level will then be 

parallel to the line joining the third foot - screw and the mid - point of the line joining 

the first pair.  

(b) Bring the long bubble to the center of its run by turning both screws equally, 

either inward or both outwards. 

 (c ) Repeat this until both the bubbles are exactly centered. Now rotate the 

instrument about the vertical axis through a complete revolution. Each bubble will 

now remain central provided the plate levels are in correct adjustment. The vertical 

axis is thus made truly vertical.If the vertical angles are to be measured, the 

instrument should be leveled with reference to the altitude level fixed on the index 

arm.  

 

 



To do this  

(a) First level the instrument by plate levels. Then turn the telescope so that the 

altitude level is parallel to the line joining a pair of foot - screws and bring the bubble 

to the center of its run by means of these screws.  

(b) Turn the telescope through 900 in the horizontal plane and make the bubble 

central by the third foot screw.  

(c) Repeat this until the bubble remains central in these two positions.  

(d) Bring the altitude level over the third foot – screw and swing the telescope 

through 1800 . If now the bubble does not remain central, correct half its deviation 

by clip screw and the other half by the third foot - screw swing the telescope through 

900 so that it is again parallel to the two foot screws and then make the bubble central 

by means of these screws. 

Focusing:  

Focusing is done in two steps 

 (a) Focusing of the eye - piece for distant vision of the cross - hairs at diaphragm, 

and (b) Focusing the object glass for bringing the image of the object into the plane 

of the diaphragm.  

(a) Focusing the Eye - Piece: Point the telescope to the sky or hold a piece of white 

paper in front of the telescope. Move the eye - piece in and out until a distant and 

sharp black image of the cross - hairs is seen.  

(b) Focusing the Object -Glass: Direct the telescope towards the object and turn the 

focusing screw until a clear and sharp image of the object is obtained. It may be 

noted that parallax is completely eliminated if there is no movement of the image of 

the object when the eye is moved up and down. Reading the Circular Vernier Scales 

Circular vernier scales are used in thedolites to measure horizontal and vertical 

angles. Fig. 5.2(a) and 5.2 (b) shows two typical arrangements of double direct 



ciruclar verniers. In Fig. 5.1(a) the main scale is gruaduated to 30’ (s=30’) and the 

number of divisions n=30 on the vernier. Hence the least count is s/n=30’/30 = 1’ . 

 

Thus in fig. 5.2 (a) the clock wise angle reading (inner row) is 342o 30’ + 05’ = 342o 

35’, and the counter clock wise angle reading (outer row) is 17o 0’ + 26’ = 17o 26’. 

Similarly in fig. 5.2(b) clockwise angle reading (inner row) is 49o 40’ + 10’ 30’’ = 

49o 50’ 30’’ and the counter clock wise angle (outer row) is 130o 0’ + 9’ 30’’ = 

130o 9’ 30’’. In both the cases, the verneir is always read in the same direction as 

the scale. Now a days theodolites are available with least count of 20’’. 

MEASURMENTS OF HORIZONTAL ANGLES 

There are three methods of measuring horizontal angles.  

1. Ordinary method, 2. Repitation method AND 3. Reiteration method 



1. Ordinary Method:  

To measure horizontal angle AOB show in fig. 5.3  

(i) Setup the instrument over ‘0’ and level it accurately.  

(ii) Set the vernier ‘A’ to the zero or 360o of the horizontal circle. To do this loosen 

the upper clamp and turn the upper plate until the zero of verner A nearly coincides 

with the zero of the horizontal circle. Tighten the upper clamp and turn its tangent 

screw to bring the two zeros into exact coincidence. 

 (iii) Loosen the lower clamp, turn the instrument and direct the telescope 

approximately to the left hand object (A) by sighting over the top of the telescope. 

Tighten the lower clamp and bisect, exactly by turning the lower tangent screw. 

Bring the point A into exact coindence with the point of intersection of cross hairs 

at diapharm by using the verticle circle clamp and tangent screws. Alternatively 

bring the vertical cross hairs exactly on the lowest visible portion of the arrow or the 

ranging rod representing the point A in order to minimise the error due to non-

verticality of the object. 

 (iv) Having sighted the object A, see whether the vernier A still reads zero. Read 

the vernier B and record both vernier readings.  

(v) Loosen the upper clamp and turn the telescope clockwise until the line of the 

sight is set nearly on the right hand object (B). Then tighten the upper clamp and by 

turning its tangent screw, bisect B exactly. 

 (vi) Read both Verniers : The readings of the vernier A which was initially set at 

zero gives the values of angle AOB directly and that of the other vernier B by 

deducting 180o . The mean of two vernier readings gives the value of the required 

angle AOB. Fig.5.3 A 



 

(vii) Change the face of the instrument and repeat the whole process. The mean of 

the two vernier readings gives the second value of the angle. 

 (viii) The mean of the two values of the angle AOB, one with the face left and the 

other with the face right, gives the required angle free from all instrumental errors. 

2. Measurement of Horizontal angle by Repetition Method:  

In this method, the angle is added several times mechanically, and the value of the 

angle obtained by dividing the accumulated reading by the number of repetitions. To 

measure the angle PQR  

(i) Set the instrument at Q and level it. With the help of upper clamp and tangent 

screw, set 0o reading on vernier A. Note the reading of vernier B.  

(2) Loose the lower clamp and direct the telescope towards the point P. clamp the 

lower clamp and bisect point P accurately by lower tangent screw.  

(3) Unclamp the upper clamp and turn the instrument clockwise about the inner axis 

towards R. Clamp the upper clamp and bisect R accurately with the upper tangent 

screw. Note the reading of verniers A and B to get the approximate value of the angle 

PQR.  



(4) Unclamp the lower clamp and turn the telescope clockwise to sight P again. 

Bisect P accurately by using the lower tangent screw. It should be noted that the 

vernier readings will not be changed in this operation since the upper plate is 

clamped to the lower.  

(5) Unclamp the upper clamp, turn the telescope clockwise and sight R. Bisect R 

accurately by upper tangent screw.  

(6) Repeat the process until the angle is repeated the required number of times 

(usually 3). The average angle with face left will be equal to final reding divided by 

three.  

(7) Change face and make three more repetitions as described above. Find the 

average angle with face right, by dividing the final reading by three. 

 (8) The average horizontal angle is then obtained by taking the average of the two 

angles obtained with face left and face right. Any number of repetitions may be 

made. However, three repetitions with the telescope normal and three with the 

telescope inverted are quite sufficient for anything except very precise work.  

2. Measurement of Horizontal Angle by Reiteration Method  

Reiteration is another method of measuring horizontal angles with high precision. It 

is less tedious. It is generally preferred when several angles are measured at a 

particular station. In this method several angles are measured successively, and 

finally the horizon is closed. The final reading of the leading verneir (Vernier A) 

should be the same as its initial reading. If not, the discrepancy is equally distributed 

among all the measured angles. 



 

Suppose it is required to measure the angles POQ, QOR and ROS  

(i) Set up the instrument over O and level it correctly.  

(ii) Setup the Verneir A to Zero  

(iii) Direct the telescope to some well – defined object P or the station point A, which 

is known as the Referring object and bisect it accurately by using the lower clamp 

and lower tangent screw. Note the Vernier readings.  

(iv)Loosen the Upper plate and turn the telescope clockwise until the point Q is 

exactly bisected by turning the upper tangent screw. Read both Verniers. The mean 

of two vernier readings will give the value of the angle POQ. 

Measuring a Vertical Angle  

A Vertical angle is an angle between the inclined line of sight and the horizontal. It 

may be an angle of elevation or depression according as the object is above or below 

the horizontal plane. To measure the vertical angle of an object A at a station O 

 (i) Set up the theodolite at a station O and level it accurately with reference to the 

altitude bubble. 

 (ii) Set the zero of vertical verneir exactly to the zero of the vertical circle by using 

the vertical circle clamp and tangent screw.  



(iii) Bring the bubble of the altitude level in the central position by using the clip 

screw. The line of sight is made horizontal, while the vernier reads zero.  

(iv)  Loosen the vertical circle clamp screw and direct the telescope towards the 

object A and sight it exactly by using vertical circle tangent screw.  

(v) Read both verniers on the vertical scale. The mean of the two vernier readings 

gives the value of the required angle.  

(vi)  Change the face of the instrument and repeat the process. The mean of the two 

vernier readings gives the second value of the required angle.  

(vii) The average of the two values of the angle thus obtained is the required value 

of the angle free from instrumental errors. To measure the vertical angle between 

two points A and B 

 (i) Sight A as before, and take the mean of the two vernier readings at the vertical 

circle let it be  .  

(ii) Similarly sight B and take the mean of the two Vernier readings at the vertical 

circle. Let it be . 

(iii) The sum or difference of these readings will give the value of the vertical angle 

between A and B according as one of the points is above and the other below the 

horizontal plane (Fig a) or both points are on the same side of the horizontal plane 

(Fig b and c) The observations of vertical angles are shown in table 5.5 



 

DETERMINATION OF HEIGHTS AND DISTANCES 

When the base of the object being accessible: To find the height of the object above 

a Bench Mark (or above the instrument station) 

 

Let H = the height of the object above the B.M  

hs = height of the instruments axis above the B.M 

 h = height of the object above the instrument axis = the vertical angle observed at 

the instrument station D = the horizontal distance in meters measured from the 

instrument station to the base of the object. Then 



h = D 

Tan  H = h + hs 

H = D Tan + hs 

When  

the distance D is large, the correction for curvature and refraction {0.0673 (D/1000)2 

} shall have to be applied. 

 Example : A Theodolite was setup at a distance of 175 m from a chimney, and the 

angle of elevation to its top was 10030’. The staff reading on a B.M of R.L 70.50 

with the telescope horizontal was 0.982. Find the height of the chimney above the 

B.M. 

 D = 175 m,  

 = 10030’ hs = 0.982  

The height of the top of the chimney above the instrument axis h = D Tan = 175 x 

Tan 100301. = 175 X 0.1853 = 32.43 m  

The error due to curvature & refraction = 0.0673 (175/ 1000)2 = 0.002 m  

The height of the top of the chimney above the B.M= H= h + hs + correction due to 

curvature and refraction  

H = 32.43 + 0.982 + 0.002 = 33.414 m. Ans. 

 

INTRODUCTION TO TRIGONOMENTRICAL LEVELLING: 

 



Definition: 
“Trigonometric levelling is the process of determining the differences of 

Elevations of stations from observed vertical angles and known distances. ” 

 

1. The vertical angles are measured by means of theodolite. 

2. The horizontal distances by instrument 

3.  Relative heights are calculated using trigonometric functions. 

 

Note : If the distance between instrument station and object is 

Small. Correction for earth's curvature and refraction is not required. 

Method of Observation 

1) Direct Method: 

 

1. Where is not possible to set the instrument over the station whose elevation 

is to be determined. 

2. Combined correction is required. 

2) Reciprocal method: 

 

In this method the instrument is set on each of the two station, alternatively and 

observations are taken. 

 

 



L BAC = & L ABC= 

Distance between A & B is Small 

AB' = AC = D 

L ACB = 900 

Similarly, 

BA' = BC' = D 

L AC'B = 900 

 

AC' = D tan 

 

Distance between A & B is Large 

 



Cc & Cr required 

CB' = C'A' = 0.0673D2 

True Difference A-B 

H=BB' 

=BC + CB' 

=D tan + 0.0673 D2 

Depression angle B to A 

AC'=D tan [ BC'= D ] 

True Difference A-B 

H=AA' 

=BC + CB' 

=D tan - 0.0673 D2 

Adding Blue colour equation 

2 H = D tan + D tan 

R.L of station B = R.L. of station A + H 

= R.L. of station A + D/2 [ tan + tan ] 

METHODS OF DETERMINING THE ELEVATION OF A POINT 

BY THEODOLITE: 
Case 1. Base of the object accessible 

Case 2. Base of the object inaccessible, Instrument stations in the 

            Vertical plane as the elevated object. 

Case 3. Base of the object inaccessible, Instrument stations not in the same vertical      

             Plane as the elevated object. 

 



Case 1. Base of the object accessible 

 

 

 

A = Instrument station 

B = Point to be observed 

h = Elevation of B from the 

Instrument axis 

D = Horizontal distance between A and the 

Base of object 

h1 = Height of instrument (H. I.) 

Bs = Reading of staff kept on B.M. 

alpha= Angle of elevation = L BAC 

h = D tan 

R.L. of B = R.L. of B.M. + Bs + h 

          = R.L. of B.M. + Bs + D. tan 

If distance is large than add Cc & Cr 

R.L. of B = R.L. of B.M. + Bs + D. tan + 0.0673 D2 

Case 2. Base of the object inaccessible, Instrument stations 

in the vertical plane as the elevated object. 

There may be two cases. 

(a) Instrument axes at the same level 



(b) Instrument axes at different levels. 

1) Height of instrument axis never to the object is lower: 

2) Height of instrument axis to the object is higher 

 

Case 2. Base of the object inaccessible, Instrument stations in the 

vertical plane as the elevated object. 

 
 

(a) Instrument axes at the same level 

PAP, h= D tan 1 

PBP, h= (b+D) tan 2 

D tan 1 = (b+D) tan 2 

D tan 1 = b tan 2 + D tan 2 

D(tan 1 - tan 2) = b tan 2 

 



 

R.L of P = R.L of B.M + Bs + h 

(b) Instrument axes at different levels. 

1) Height of instrument axis never to the object is lower: 

 

 

PAP, h1 = D tan 1 

PBP, h2 = (b+D) tan 2 

hd is difference between two height 

hd = h1 – h2 

hd = D tan 1 - (b+D) tan 2 

= D tan 1 - b tan 2 -D tan 2 

hd = D(tan 1 - tan 2) - b tan 2 

hd + b tan 2 = D(tan 1 - tan 2) 



 

 

h1 = D tan 1 

 

Case 3. Base of the object inaccessible, Instrument stations not in the same 

vertical plane as the elevated object. 

 

Set up instrument on A 

Measure 1 to P 

L BAC = 

Set up instrument on B 

Measure 2 to P 

L ABC = 



L ACB = 180 – ( + ) 

Sin Rule: 

BC= 

          b· sin

            sin{180˚ - (+ )} 

AC= 

          b· sin

              sin{180˚ - (+ 

h1 = AC tan 1 

h2 = BC tan 2 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT V 

CURVES 

Whenever the direction of a road or railway line is to be changed, curves are 

Provided between the intersecting straights. This is necessary for smooth and safe 

Movement of the vehicles and for the comfort of passengers. The curves required 

May be in the horizontal planes or in the vertical planes. Accordingly the curves 

Are classified as horizontal curves and vertical curves. 

Horizontal curves are further classified as circular curves and transition 

Curves. 

 

 



 Long Chord (L): The chord of the circular curve T1T2 is known as long 

chord and is denoted by L. 

 Length of Curve (l): The curved length T1CT2 is called the length of 

curve. 

Tangent Distance (T): The tangent distance is the distance of tangent 

points T1 or T2 from vertex V. Thus, 

T = T1V = VT2 

 Mid ordinate: It is the distance between the mid-point of the long chord 

(D) and mid point of the curve (C). i.e. 

Mid ordinate = DC 

External Distance (E): It is the distance between the middle of the curve 

to the vertex. Thus, 

E = CV 

There are two different definitions of degree of curvature: 

(i) Arc Definition 

(ii) Chord Definition. 

According to arc definition degree of curvature is defined as angle in degrees 

Subtended by an arc of standard length [Fig. 2.4(a)]. This definition is generally 

Used in highway practice. The length of standard arc used in FPS was 100 ft. In 

SI it is taken as 30 m. Some people take it as 20 m also. 

 



According to chord definition degree of curvature is defined as angle in degrees 

Subtended by a chord of standard length [Fig. 2.4(b)]. This definition is commonly 

used in railways. Earlier standard chord length used was 100 ft. Now in SI 30 m or 

20 m is used as standard chord length. 

 

 



 

 

NECESSITY OF CURVES:- 
 
Straight route of road or track is always desirable,   since it provides economy in 

construction, transportation and maintenance. 

But when there is change in alignment or gradient of road or track, then it becomes 

a need to provide curves under following circumstances 

1. Excessive cutting and filling can be prevented by providing the change in 

alignment by curves. 

2. The obstruction which came in the way of straight alignment can be made 

easier by providing by pass with the help of curves. 

3.  In the straight route gradient are made more comfortable and easy   

           providing diversions with help of curves. 

4. In the straight route costly land comes in the way then it can avoided by 

providing diversions with the help of curves. 

 



 

 

 

 



 

 



 

 

 



Geodetic surveying is the survey in which the curvature of the earth is taken into 

account and higher degree of accuracy in linear and angular observations is 

achieved. The geodetic surveys extend over large areas and lines connecting 

any two points on the surface of the earth are treated as arcs. For calculating 

their projected distances on the plans or maps, the correction for the earth’s 

curvature is applied to the measured distances. The angles between the curved 

lines are treated as spherical angles. A knowledge of spherical trigonometry 

is necessary for making measurements for the geodetic surveys. 

Scope and Use of Geodetic Surveying 

Geodetic surveys are conducted with highest degree of accuracy to provide widely 

spaced control points on the earth surface for subsequent plane surveys. Provision 

of such control points is based on the principle of surveying from the whole to the 

part and not from the part to the whole, as stated earlier. Geodetic surveys require 

the use of sophisticated instruments, accurate methods of observations 

and their computation with accurate adjustment. To eliminate the errors in the 

observations due to refraction, angular observations are generally restricted to night 

and arc lamps are used as signals on the survey stations.  

Total station surveying - defined as the use of electronic survey equipment used to 

perform horizontal and vertical measurements in reference to a grid system. 

 

 

https://civilengineersforum.com/plane-surveying/


 

 

 



 

 

 



UNIT VI 

COMPUTATION OF AREAS AND VOLUMES 

 



 

 



 



 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



NEED TO DO PROBLEM BY GIVE FORMULAS 

 

CALCUULATION OF VOLUMES 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


