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Tacheometry Surveying: 

 It is branched of surveying in which horizontal and vertical distance are determined 

by taking angular observations with an instrument known as a tacheometer. 

 The chaining operation is completely eliminated.  

 It is adopted in rough and difficult terrain where direct leveling and chaining are 

either not possible or very tedious.  

 It is also in location survey for railways, roads, reservoir, etc. 

 





Tacheometer and Its Characteristics: 

1) It is a Transit Theodolite fitted with stadia diaphragm.  

2) Telescope should be fitted with an anallactic lens. 

3) Magnification power of the eyepiece is kept high. 

4) Value of multiplying constant, k=100. 

5) Value of the additive constant, C=0 

 

 

Stadia Rod: 

1) It is also called as vertical stave. 

2) It is a 5-15m long rod for distance more than 100m.  

3) It can be held vertical or normal to the line of sight. 

 



Tacheometry: 

1) It is defined as an optical distance measurement method. 

2) Tachymetry or Telemetry 

3) As compared to chaining on flat grounds, the accuracy of tacheometric distance is  

low but on rough and steep grounds the accuracy is more. 

 

Tacheometry Surveying:  Why we do? 

1) To measure horizontal distance which can’t be measured by tape or chain as in 

hilly area. 

2) To measure vertical distance by angular observations. 

3) In difficult areas where leveling and other types of surveys are tedious to conduct 

4) Suitable for overcoming obstacles such as rough & broken ground deep rivers 

ponds etc. 

5) For preparing contour plans. 

6) For conducting hydrographic and land survey. 

7) For traversing in difficult terrain. 



Methods of Tacheometry: 

Tacheometry are of two types mainly: Stadia & Tangential Method 
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Stadia Method of Tacheometry: (Fixed Hair & Moveable Hair Method) 

1) Various wires, in addition to the cross wires on the diaphragm are known as stadia 

wires and the vertical distance between these stadia wires is termed as stadia 

interval. 

 

2) When the parallactic angle α , defined with the help of stadia wires, is kept fixed 

and the staff intercept is varied, ex. AB and A’B’, the method is known as fixed 

hair method. 

 

 

 

 



Stadia Method of Tacheometry: (Fixed Hair & Moveable Hair Method) 

1) Another way used to make observation is to keep the staff intercept fixed ex. AB 

and A”B” and vary the parallactic angle, ex.  α & α’ 

2) In this method, stadia wires will have to be moved and is accordingly called as 

movable hair or subtense method. 

 

 

 

 



Tangential Method of Tacheometry:  

1) Observations are made for vertical angles and staff intercepts are obtained with the 

cross wires only. 

2) This method of tacheometry is quite similar to the method of trignometrical 

levelling. 
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Que. The following observations were taken with a tacheometer at the station P to a 

staff at Q held normal to the line of sight. If the staff readings are 1.71, 2.64, and 

3.57m, and the angle of inclination is 29030’, determine the horizontal distance 

between P and Q. Also determine the elevation of Q if the line of collimation is at RL 

of 200m. Take k=100 and C=0.5. 



Que. The To determine the gradient between two points A and B, a tacheometer was 

set up at another station C and the following observation were taken, keeping the staff 

vertical. If the horizontal angle ACB is 35020’, determine the average gradient between 

A and B Take k=100 and C=0.0  

 
Staff at Vertical angle Stadia readings 

A +4020’0” 1.300, 1.610, 1.920 

B +0010’40” 1.100, 1.410, 1.720 



Assignment-VI:-  

1) Derive the distance and elevation formula for inclined sight when staff is normal?10-Marks 

2)  Derive the distance and elevation formula for inclined sight when staff is vertical?10-Marks 

3)  Explain moveable hair method?           10-Marks 

4)  What are the advantages and disadvantage of movable hair method?    05-Marks 

5)  Explain tangential method of tacheometry?         10-Marks 

6)  Explain stadia method of tacheometry?          10-Marks 

7)  Determine the distance between the instrument station P and the staff station Q from the 

following data: Height of instrument= 1.490m, vertical angle= +4030’, Staff reading (staff 

vertical) = 0.645, 0.998 & 1.351m. Also determine the RL of Q if that of P is 200.410m.                                                                                                                                                   

                 10-Marks 

8)  Determine the distance between the instrument station P and the staff station Q from 

following data: RL of line of collimation = 200.150m, Vertical angle = -3045’, Staff 

readings= 1.450, 0.900 & 0.350m. Also determine the RL of Q.     10-Marks 

 


