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1.1 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. 

 

State the principles of Surveying 

 

Surveying is 

Location of a point by measurement from other points of reference and 

Working from whole to part. 

PRINCIPLE OF WORKING FROM WHOLE TO PART 

 

 

• It is a fundamental rule to always work from the whole to the part. This implies a 

precise control surveying as the first consideration followed by subsidiary detail 

surveying. 

• This surveying principle involves laying down an overall system of stations whose 

positions are fixed to a fairly high degree of accuracy as control, and then the survey of 

details between the control points may be added on the frame by less elaborate methods. 

 

• Once the overall size has been determined, the smaller areas can be surveyed in the 

knowledge that they must (and will if care is taken) put into the confines of the main 

overall frame. 

 

• Errors which may inevitably arise are then contained within the framework of the 

control points and can be adjusted to it. 

(a) Working from the whole to the part is achieved by covering the area to be surveyed 

with a number of spaced out control point called primary control points called primary 

control points whose pointing have been determined with a high level of precision using 
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sophisticated equipment’s. Based on these points as theoretic, a number of large triangles 

are drawn. Secondary control points are then established to fill the gaps with lesser 

precision than the primary control points. At a more detailed and less precise level, tertiary 

control points at closer intervals are finally established to fill in the smaller gaps. The main 

purpose of surveying from the whole to the part is to localize the errors as working the 

other way round would magnify the errors and introduce distortions in the survey. In 

partial terms, this principle involved covering the area to be surveyed with large triangles. 

These are further divided into smaller triangles and the process continues until the area 

has been sufficiently covered with small triangles to a level that allows detailed surveys to 

be made in a local level. Error is in the whole operation as the vertices of the large triangles 

are fixed using higher precision instruments. 

(b) Location of a point by measurement from other points of reference 

 

Using measurements from two control parts to fix other points. Given two points 

whose length and bearings have been accurately determined, a line can be drawn to join 

them hence surveying has control reference points. The locations of various other points 

and the lines joining them can be fixed by measurements made from these two points 

and the lines joining them. For an example, if A and B are the control points, the following 

operations can be performed to fix other points. 

i) Using points A and B as the centers, ascribe arcs and fix (where they intersect). 

ii) Draw a perpendicular from D along AB to a point C. To locate C, measure distance 

AB and use your protractor to equally measure angle ABC. 

iii) To locate C the interior angles of triangle ABC can be measured. The lengths of 

the sides AC and BC can be calculated by solving the triangle. 
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Fig. .1: Fixing the third points using two points 

(https://civilengineeringwrld.blogspot.com/2020/10/engineering-survey-2-

topics-principles.html?m=1) 

steps involved in the survey 

 

 

Steps to be followed during survey are, 

 

 

(i) Reconnaissance. 

(ii) Marking and fixing survey stations. 

(iii) Running survey lines. 

 

 

Engineer’s scale 

 

 

If one cm on the plan represents some whole number of meters on the ground, such as 

1cm = 10m. This type of scale is called Engineer’s scale. 

 

Representative Fraction (R.F). 

 

If, one unit of length on the plan represents some number of same units of length on 

the ground, such as 1/1000, etc. This ratio of map distance to the corresponding ground 
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distance is independent of units of measurement and is called Representative Fraction 

 

Points to be considered while choosing the scale 

 

 

1. Choose a scale Large enough so that in plotting or in scaling distance from the 

finished map, it will be not be necessary to read the scale closer than 0.25mm 

2. Choose as small a scale as a consisted with a clear delineation of the smallest 

detail to be plotted. 

Types of Scales 

Scales used in surveying are 

(i) Plain scale. 

(ii) Diagonal scale. 

(iii) Vernier scale. 

(iv) Scale of chords. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


