What is Contouring?

Contouring is the science of representing the vertical dimension of the terrain on a two dimensional
map.

Define Contour

A Contour is an imaginary outline of the terrain obtained by joining its points of equal elevation
A contour line is a line drawn on a topographic map to indicate ground elevation or depression
Index contours are bold or thicker lines that appear at every fifth contour line.
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Define Contour Interval (Cl)

Contour interval is the difference between the levels of consecutive contour lines on a map
The contour interval is constant in a given map

It is indicated on the contour lines

Define Horizontal Equivalent (HE)

Horizontal equivalent is the horizontal distance between two consecutive contour lines
measured to the scale of the map.

The distance must be measured on the map and converted to actual distance by multiplying
with the scale of the map

The horizontal equivalent varies with slope. Closer distance indicates steep slope and wider
distance gentle slope

s Wl LK J
- lopozone.com/, 7/ | .// 7
Copyright & 2000 Maps ala warte, Ihe, £5 S 2 ,0" 7 /
i1 SNSRI AN f )
”—ﬂ\\\ 4000 ft index

iy

i

=
; AL fﬁ’ ;%ﬁﬁi?fﬂ’
: ! VA - Vi e :ﬁgg"
I,/ J O L @ el 7’/.’»:‘;‘:,/%,:’*__;ﬁ_: ;
Difference in elevation= 4800-4400= 400 ft. =

Number of contour lines = 10 ;

ool
Elevation change per line = 400/10 = 40 ft %%é;
Contour interval = 40 ft N

&N
yo fo 7 ;O | AN 7 1A 1] T \\.\\\ &*




Factors which govern the selection of contour interval

S.No Select High CI like 1m, 2m, 5m or more Select Low ClI like 0.5m, 0.25m, 0.1m or less

1 Nature of ground If the ground has large variation in levels, i.e. hills and If the terrain is fairly level
ponds

2 Scale of the map For small scale maps covering a wide area of varying  For large scale maps
terrain showing details of a small area

3 Extent of survey For rough topographical map meant for initial For preparation of detailed map for execution
assessment only of work

4 Time and resources If less time and resources are available If more time and resources are available

available

Common Values of the Contour -Interval
The common values of the contour interval adopted for various purposes:-
i) For large scale maps of flat country, for building sites, for detailed design work and for

calculation of quantities of earth work; 0.2 to 0.5 m.

ii) For reservoirs and town planning schemes; 0.5 to 2m.
iii) For location surveys. 2 to3m.
iv) For small scale maps of broken country and general topographic work; 3m,5m,10m,or 25m.



Gradient

Gradient represents the ascending or descending slope of the terrain between two consecutive contour lines.

= The slope or gradient is usually stated in the format 1in S, where 1 represents the vertical component of
the slope and S its corresponding horizontal component measured in the same unit.

The gradient between two consecutive contour lines can also be expressed in terms of tan 6 as follows:
tan 0@ = CI/HE... both measured in the same unit.



Characteristic of Contours
i)  All points on a contour line are of the same elevation.
ii)  No two contour lines can meet or cross each other except in the rare case of an overhanging vertical
cliff or wall
iii) Closely spaced contour lines indicate steep slope
iv)  Widely spaced contour lines indicate gentle slope
v)  Equally spaced contour lines indicate uniform slope

vi) Closed contour lines with higher elevation towards the centre indicate hills
vii) Closed contour lines with reducing levels towards the centre indicate pond or other depression.

Viii) Contour lines of ridge show higher elevation within the loop of the contours. Contour lines cross

ridge at right angles.

ix) Contour lines of valley show reducing elevation within the loop of the contours. Contour lines

cross valley at right angles.

x) All contour lines must close either within the map boundary or outside.



Contours of terrain having different types of slopes

Widely separated contour lines indicate a gentle slope. Contour lines that are very close together indicate a steep slope.
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Characteristic of Contours

A series of closed contour lines on A series of closed contour lines on the
the map represent a hill , if the map indicate a depression if the higher
higher values are inside values are outside
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Characteristic of Contours

Contour line cross ridge or valley line at right angles.

If the higher values are outside the If the higher values are inside the
bend, it represents a Valley bend, it represents a Ridge
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Contours deflect uphill at valley lines and downhill at ridge lines. Contour lines in U-
shape cross a ridge and in V-shape cross a valley at right angles. The concavity in
contour lines is towards higher ground in the case of ridge and towards lower
ground in the case of valley
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Characteristic of Contours

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.
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Contour lines cannot merge or cross one
another on map except in the case of an
overhanging cliff.
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Contours do not pass through permanent structures such as
buildings
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Contour Map

A map showing contour lines is known as Contour map.

A contour map gives an idea of the altitudes of the surface features as well as
their relative positions in plan serves the purpose of both, a plan and a section.

USES OF CONTOUR MAP

(i) A contour map furnishes information regarding the features
of the ground , whether it is flat, undulating or mountainous.

(it) From a contour map , sections may be easily drawn in any
direction

(ii1) Intervisibility berween tweo ground points plotted on map can
be ascertained

(tv) It enables an engineer rto approximately select the most
economical or suitable site for an engineering project such as a
road, a railbway, a canal or a pipe line etc.

v) A route of a given grade can be traced on the map.

(vi) Catchment area and capacity of a reservoir may be determined
Jrom the contour map.

(vii) Contour map may be used to determine the guannnes of earth
waork.



How does a contour map look like?

Gentle slope (widely
"-x‘ spaced contours)
.

== _“'\-\.:_L_ _____________ |
~Closed depression
"\.I e T N
Y :
\
M
3 \

Contours - V" upstream

NN
&%\

N
N
: X@T\Q\\

| ran
ThM

Different Ground Features on a
Contour map

16




Methods of Contouring

(1) Direct Method and

(2) Indirect Method.



Methods of Contouring: Direct Method

Direct method of contouring can be employed using Level and Staff as follows:

Vertical control:

Staff reading is taken on a Bench Mark
H.l is determined
Staffs are held at points of desired R.L by trail and error method

Horizontal Control:

After having located the points on various contours, they are to be surveyed
with the suitable control system for their horizontal location

For small area-Chain svy
For large area- Traverse svy (Theodolite and compass)



Methods of Contouring: Direct Method

*The points are then plotted on paper and points
are joined to have desired contour line.

eVertical and horizontal control may be carried
out simultaneously by two parties (large area),or
by the same party, one after other (small area)

*This method is most accurate but very slow and
tedious as a lot of time is wasted in searching
points of the same elevation for a contour.

eThis is suitable for small area and where great
accuracy is required
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Methods of Contouring: Direct Method By Radial Lines Lines

This method is suitable for small areas, where a single point
in the centre can command the whole area.

Radial lines are laid out from the common centre by

theodolite or compass and their positions are fixed up by
horizontal angles and bearings.




Indirect Method

There are mainly three method of contouring in indirect method:

(i) By Squares.
(ii)) By Cross Section
(iii) By Tacheometric Method



Indirect Method

" |n 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.

This method is commonly employed in all kinds of surveys as this is
cheaper, qguicker and less tedious as compared to direct method.




Indirect Method - By Squares

In this method, the whole area is divided into number of squares, the side of which
may vary from 5m to 30m depending upon the nature of the ground and the

contour interval.

The square need not be of the same size throughout.

The corners of the squares are pegged out and the R.L. of these points are

determined with a level.
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Indirect Method: By Cross- Sections

This method is most suitable for the surveys
of long narrow strips such as a road, railway
or canal etc.

Cross sections are run transverse to the
centre line of the work and representative
points are marked along the lines of cross-
section.

The cross-section lines need not necessarily
be at right angles to the centre line of the
work. This may be inclined at any angle to
the centre line if necessary.

The levels of the points along the section
lines are plotted on the plan and the contours
are then interpolated as usual as shown in
the fig.
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Indirect Method: By Tacheometric method

= This method is most suitable in hilly areas as the number of stations which can be
commanded by a techeometer is far more than those by a level and thus the
number of instrument settings are considerably reduced.

= A number of radial lines are laid out at a known angular interval and
representative points are marked by pegs along these radial lines.

= Their elevations and distances are then calculated and plotted on the plan and the
contour lines are then interpolated.



DRAWING THE CONTOUR LINES

Contour lines are drawn as fine and smooth free hand curved lines. Sometimes
they are represented by broken lines .

They are inked in either in black or brown colour.

A drawing pen gives a better line than a writing pen and French curves should be
used as much as possible .

Every fifth contour is made thicker than the rest.

The elevation of contours must be written in a uniform manner, either on the
higher side or in a gap left in the line..

When the contour lines are very long, their elevations are written at two or three
places along the contour.

In the case of small scale maps, it is sufficient to figure every fifth contour.



