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GEOG, 4th sem, Unit IV, Fundamental Concepts of Dumpy Level Survey 

Datum:  

This is an arbitrary assumed surface with respect to the mean sea level above which the 

elevations of points are measured. 

Change Point  

An intermediate staff station at which both back sight and fore sight are taken with the 

purpose of changing the position of the instrument is called a change point or turning point. 

Reduced Level Reduced level is the elevation of the point where the staff reading is taken with 

respect to the assumed datum. 

 Back Sight: 

  It is the reading taken on a staff held at a point of known reduced level or elevation. If the 

reading is added to the reduced level of the point or staff, the R.L of the height of the instrument, 

i.e., the height of collimation will be obtained. Hence back sight is considered to be positive. It is 

the first reading taken after the level is set up. In fig 4.2 if the R.L of station A is 100.00 and B.S 

reading is 1.34, then the height of instrument is 100.00 + 1.34 = 101.34m. 

 Fore Sight:  

Fore sight is a staff reading taken on a point whose elevation is not known and has to be 

determined. It is the last staff reading before shifting the level to another position, if the fore 

sight reading is subtracted from the height of instrument; the reduced level of the point is 

obtained. Therefore it is known as minus sight. 

Bench Mark  

Bench mark is a relatively permanent point of reference whose elevation with respect to 

some assumed datum is known. Types of Bench Marks There are four kinds of bench marks viz.  

➢ G.T.S bench marks. 
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➢ Permanent bench marks.  

➢ Arbitrary bench marks and 

➢ Temporary bench marks. 

 G.T.S Bench Mark 

 These bench marks are established in the course of the great trigonometric survey conducted by 

the survey of India department with sophisticated instruments and under highly accurate and 

precise conditions of work They are established all over the country. Their locations and reduced 

levels with reference to the mean sea level at Karachi are published by the government of India 

in the form of a catalogue.  

 Permanent Bench Marks  

These bench marks are established by state government departments such as the Irrigation and 

power, Roads and Buildings, Panchayat raj Engineering etc. on well defined points such as the 

parapet wall of a bridge or culvert, corner of a building, plinth etc. these are connected to G.T.S 

bench marks and their levels are marked on the point. 

 Arbitrary Bench Marks 

 These are points of reference with any assumed level. These are used only for limited purposes.  

Temporary Bench Marks 

 In a continuous program of leveling work it is necessary to close a day’s work on a reference 

point taken on a permanent location and continue the work the next day. Such points of reference 

for leveling are known as Temporary bench marks 

 Mean Sea Level (M.S.L.):  

 M.S.L. is obtained by making hourly observations of the tides at any place over a period of 19 

years.  MSL adopted by Survey of India is now Bombay which was Karachi earlier. 
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Level Surface    

The surface which is parallel to the mean sphereidal surface of the earth is known as level 

surface. 

 

Line of Collimation  

 It is the line joining the intersection of the cross hair and the optical center of the objective and 

its extensions, it is also called line of sight or collimation. 

Height of Instrument (HI)  

The elevation of the line of sight with respect to assumed datum is known as height of 

Instrument(HI). 

Back sight: (B.S.)  

 The first sight taken on a levelling staff held at a point of known elevation.  B.S. enables the 

surveyor to obtain HI +sight i.e. Height of Instrument or line of sight. 

Fore Sight (F.S.) 

  It is the last staff reading taken from a setting of the level.  It is also termed as minus sight. 

Fore sight is the sight taken on a levelling staff held at a point of unknown elevation to ascertain 

the amount by which the point is above or below the line of sight.  This is also called minus sight 

as the foresight reading is always subtracted from height of Instrument. 

Intermediate Sight (IS 

The foresight taken on a levelling staff held at a point between two turning points, to 

determine the elevation of that point, is known as intermediate sight. It may be noted that for one 

setting of a level, there will be only one back sight and one foresight but there can be any number 

of intermediate sights. 
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Fundamental lines of a Dumpy level  

The following lines have been identified as the fundamental lines of leveling instrument.  

➢ Line of collimation.  

➢ Axis of bubble tube.  

➢ Axis of telescope  

➢ Vertical axis. 

 Line of collimation: It is an imaginary straight line joining the intersection of the cross hairs at 

diaphragm to the optical centre of the object glass and its continuation. It is also called the line of 

sight. When the bubble is in the center of its run, the line of collimation will be horizontal. Paper 

- II Surveying Theory 255 Axis of  

Diaphram:   

A frame carrying cross hairs usually made of either silk thread or platinum wire 

and placed at the plane at which vertical image of the object is formed by the objective. 

Vertical hair of the diaphram enables the surveyor to check the verticality of levelling 

staff whereas horizontal hairs are used to read the staff graduations. 

 

Adjustments of level 

 

(i)  Temporarily Adjustments – adjustments which         are made for every setting of a level. 

(ii) Permanent adjustments- required if some error is there in instrument. 

      

Purpose of Levelling 

 Levelling is done for the following purposes.  
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➢ To measure a contour map for fixing sites for reservoirs, dams, etc. and to fix the 

alignment of roads, railways, irrigation canals and so on. 250 Construction Technology  

➢ To determine the altitudes of different important points on a hill or to know the reduced 

levels of different points on or below the surface of the earth.  

➢ To measure a longitudinal section and cross section of a project (roads, railways, 

irrigation canals etc) in order to determine the volume of earth work. 

➢ To prepare a layout map for water supply, sanitary or drainage schemes 

 


