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IRC:SP:48-1008

34. Geometrics

34.1. Camber: is the convexity given to the cross section of the surface of the carriageway to facilitate
drainage.

342 Crossfall: is the fall at right angles to an alignment given to the surface of any part of a roadway.
It may be expressed as ratio of vertical to horizontal or equivalent percentage.

34.3. Curvature (degree of): is the angle in degrees subtended at the centre of a circular arc by a
chord of a given length, usually 30 meters,

344, Curve horlzontal: is the curve in plan to change the direction of the centre line of a road.
3.4.5. Curve transitional: is a curve whose curvature goes on changing at a certain rate from one
radius to another radius for giving smooth change of direction of road.

3.4.86. Curve vertical: is a curve in the longitudinal section of a roadway to provide for easy and safe
change of gradient.

347 Curve compound: is a curve consisting of two or more arcs of different radii curving in the same

direction and having a common tangent at the point or points of junction,

3438. Curve reverse: is a curve consisting of two arcs of the same or different radii curving in opposite
directions and having a common tangent at the point of junction. '

3.4.8. Gradient (incline or grade) : is the rate of rise or fall with respect to the horizontal along the
length of a road expressed as a percentage or as a ratio or in degrees.

3.4.10-  Gradient ruling: is a gradient which in the normal course must never be exceeded in any part
of a road. .

34.11, Gradient limiting: is a gradient steeper than the ruling gradient which may be used in restricted
lengths where keeping within the ruling gradient is not feasible.

34.12.  Gradientexceptional: is a gradient steeper than the limiting gradient which may be used in short
stretches only in extra-ordinary situations.

3.4.13.  Hairpin bend: is a bend in alignment resulting in reversal of direction of flow of traffic. A bend
may be for reversing road direction on same face of hill slope.

3.4.14, Lateral clearance: is the distance between the extreme edge of the carriageway to the face of
the nearest structure/obstruction.

3.4.15. Ruling minimum radius of a curve: is the minimum radius of curvature of the centreline of a
curve necessary to negotiate a curve at ruling minimum design speed.

3.4.16. Absolute minimum radius of a curve: is the minimum radius of the centreline of a curve
necessary to negotiate a curve at absolute minimum design speed,

3.4.17. Roadway width: is the sum total of carriageway width and shoulder width on either side. It is
exclusive of parapets and side drains.

3.4.18. Road lane width: refers to the width of carriageway of the road in terms of traffic lanes. Single
* lane 3.75 m, intermediate lane 5.5 m and double lane 7.0 m (7.5 m with raised kerbs), multilane 3.5 m per
additional lane.
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6.8.5. Widening at curves

6.8.5.1.  Atsharp horizontal curves, it is necessary to widen the carriageway to facilitate safe passage of
vehicles. The widening has two components i.e. Mechanical widening to compensate the extra width
occupied by the vehicle due to tracking of rear wheels and Psychological widening to permit easy crossing
of vehicles, since vehicles tend to wander more on curve. Both the components are to be taken care of in
double fane and mechanical components on single lane roads. However, at blind curves double-laning may
be considered.

6.8.5.2. Extrawidth to be provided on horizontal curves is given in Table 6.9.

Table 6.9. Widening of Pavement at Curves

Upto 2ito 41to 61to 101 fo Above
Radius of Curve (m) 20 40 60 100 300 300
Extra Width (m) '
Two-lane 15 15 1.2 0.8 0.6 Nil
Single-lane 0.9 0.6 0.6 Nil il Nil

6.8.5.3. Extrawidth should be given by increasing the width at uniform rate along transition curve and full
width given along circular curve. Entire widening should preferably be provided on inside of the curve. The
extra widening may be attained by means of offsets radial to the centre line. It should be ensured that the
pavement edge lines are smooth and there is no apparent kink.

6.8.6. Set-back distance at horizontal curves

6.8.6.1. Requisite sight distance should be available to sight the inside of horizontal curves. Lack of
visibility in the lateral direction may arise due to obstructions fike walls, cut slopes, wooded areas, high crops,
etc. Sat-back distance from the centre line of the carriageway, within which offending obstructions should be
cleared, to ensure the needed visibility, can be determined as given in para 6.8.6.2. However, in certain
cases, due to variations in alignment, road cross-section and the type and location of obstructions, it may
become necessary to resort to field measurements to fix the exact limits of clearance.

6862  The set-back distance is calculated from the following equation (see Fig. 6.11 for definitions):
m="R-(R-N) Cos 8

s
where 8 = radians;

2 (R-n)

m = the minimum set-back distance to sight obstruction in metres (measured from the
centre line of the road); -

R — radius at centre line of the road in metres’

n = distance between the centre line of the road and the centre line of the inside lane
in metres; and ' )

S = sight distance in metres

in.the above equation, sight distance Is measured along the middle or inner lane. On single-lane roads, sight
distance is measured along centre line of the road and ‘n’ is taken as zero.
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24. Design Speed
Design speed is a basic criterion for determining all geometric features of horizontal and vertical
alignments. The design speeds for the rural roads should be taken as given in Table 2.2.

TasLe 2.2. Desicx SpeED

Design Speed (km/h)
Road _ Plain Terrain Rolling Terrain Mountainous Terrain Steep Terrain
Classification - ]
Ruling | Min. Ruling | Min. | Ruling Min. Ruling Min.
Rural Roads
(ODR and VR) 30 40 40 35 25 20 25 20

Normally ruling design speed should be the guiding criterion for the purpose of geometric design.
Minimum design speed may, however, be adopted where site condition and cost does not permit a design based

on “Ruling Design Speed™. -

2.5. Basic Principles of Geometric Design

These guidelines are intended for uniform practices to achieve optimum design standards for rural roads.
As a general rule, geometric features of a road do not allow for stage construction. Improvement of features,
like grade, curvature and widening of cross drainage works at a later date can be very expensive and sometimes
impossible in remote and hilly area. It is, therefore, necessary that ultimate geometric requirement of rural
road should be kept in mind right in the beginning.

If stage construction is unavoidable, the permanent works, like, retaining walls, breast wall, and drain,
which may have to be altogether rebuilt, may be constructed using dry masonry. Interceptor drains may be
located well at the beginning and culverts provided to full widthto avoid the need for their widening subsequently.

The design'standards recommended are absolute minimum. However, the minimum values should be
applied only where serious restrictions are implied from technical or economical considerations. General
effort should be to exceed the minimum values as far as possible. Road should be designed so as to have
minimum turns and the total number of curves in one kilometer should generally be less than 6.

2.6. . Cross-Sectional Elements

2.6.1. Road Land Width : Road land width (also termed the right-of-way) is the width of land
acquired for road purposes. The desirable land width for rural roads in different terrain is given in Table 2.3,

TasLe 2.3. Recomaexpep Roap Laxp Winti

Plain and Rolling Terrain Mountainous and Steep Terrain
Read Open Area Built-up Area Open Area Built-up Area
Classification : "

Normal | Range | Normal| Range Normal | Exceptional Normal | Exceptional
Rura! Roads (ODR and )
VR), (m) 15 15-25 15 15-20 12 12 12 9

Note (i) Additional land width as per requircment may acquired at locations involving deep cuts, high banks and unstable or

landslide prone areas. j
_ (ii) The lower values of land width may be adopted where the traffic intensity is less than 100 vehicles per day, and where the

traffic is not likely to increase due to situation, like, dead end, low habitation and difficult terrain conditions.
29




