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Scale  

the ratio of the length of a feature on a map to the true length of the feature. Choice 
of scale depends on the purpose, size, and required precision of the finished map. 

 
Map scales are given in three ways:  

(1) by ratio or representative fraction, such as 1:2000 or 1>2000;   

(2) by an equivalence scale, for example, 1 in. = 200 ft; and  

(3) by graphically using either a bar scale.  
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Errors  

Error: is the difference between an observed value for a quantity and its  

true value:  

Error = Measured Value - True Value  

E=Xm –Xt  

Where  

E is the Error in an observation,  

 Xm the observed value 

Xt the true value.  

Types of Errors   

1- Systematic Errors  

2- Random Errors  

Sources of Errors   

1- Natural Errors  

Natural errors are caused by variations in wind, temperature, humidity,atmospheric 
pressure, atmospheric refraction, gravity, and magnetic declination. An example is 
a steel tape whose length varies with changes in temperature.  
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2- Instrumental Errors  

Instrumental errors result from any imperfection in the construction or adjustment 
of instruments and from the movement of individual parts.  

3- Personal Errors  

Personal errors arise principally from limitations of the human senses of sight and 
touch.   

Measurements of Horizontal Distances  

Type of measurements  

There are two main methods of determining the distance between points   

 1-Direct Measurements  

In this method, distances are actually measured on the surface using measurement 

instruments. These measurements are used for plane terrain.  

2-Indirect Measurements  

Calculations are made to measure distances as in tacheometry and triangulation (or 

chain) surveying. These measurements are used for slope terrain. 
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Distance Measurements by Measuring Tape  

Types of measuring tape  

Depending on materials used, tapes are classified as:  

1- Cloth tapes                    2- Metallic tape 3- Steel tape 

   

 

 

  



 

baneen.mohammed.hilal@uomus.edu.iq 

5 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building &Construction Technology Engineering) 

Class(first stage) 
                          Subject (plane Surveying ) / Lecture م.م بنين محمد هلال() ) 

2stterm – Lecture No.2 &  )DSTANCE MEASUREMENTS   ( 
) 

  

 
 

 
 

 



 

baneen.mohammed.hilal@uomus.edu.iq 

6 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building &Construction Technology Engineering) 

Class(first stage) 
                          Subject (plane Surveying ) / Lecture م.م بنين محمد هلال() ) 

2stterm – Lecture No.2 &  )DSTANCE MEASUREMENTS   ( 
) 

 

 
 

Example/A 30-m band standardized at 20°C was found to be 30.003 m. At what 
temperature is the tape exactly 30 m? Coefficient of expansion of steel = 0.000 
011/°C? 

 

 

 
4- Sag correction  
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Example. A base line was measured by tape suspended in catenary under a pull of 
145 N, the mean temperature being 14°C. The lengths of various segments of the 
tape and the difference in level of the two ends of a segment are given in Table  

 

 

 

 

 

 

If the tape was standardized on the flat under a pull of 95 N at 18°C 
determine the correct length of the line.  

Take Cross-sectional area of the tape = 3.35 mm2  

Mass of the tape = 0.025 kg/m 

Coefficient of linear expansion = 0.9 × 10–6 per °C Young ‘s modulus = 14.8 × 
104 MN/m2 
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Solution: 

It is given that  

 

 

 

 

 

 

Total length of the tape L = 29.988 + 29.895 + 29.838 + 29.910 = 119.631 m  

 

Temperature correction 

 
Pull correction 

  

 

 

 

 



 

baneen.mohammed.hilal@uomus.edu.iq 

9 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building &Construction Technology Engineering) 

Class(first stage) 
                          Subject (plane Surveying ) / Lecture م.م بنين محمد هلال() ) 

2stterm – Lecture No.2 &  )DSTANCE MEASUREMENTS   ( 
) 

  

Sag correction 

 


