
 

 

We have seen the requirements of an alignment. But it is not always possible to satisfy all 
these requirements. Hence we have to make a judicial choice considering all the factors. 

The various factors that control the alignment are as follows: 

Obligatory points: These are the control points governing the highway alignment. 
These points are classified into two categories. Points through which it should 
pass and points through which it should not pass. Some of the examples are: 

Bridge site: The bridge can be located only where the river has straight o 
and per manent path and also where the abutment and pier can be strongly 
founded. The road approach to the bridge should not be curved and skew 
crossing should be avoided as possible. Thus to locate a bridge the 
highway alignment may be changed. 

 

Mountain: While the alignment passes through a mountain, the var ious o 
alternatives are to either construct a tunnel or to go round the hills. The 
suitability of the alternative depends on factors like topogr aphy, site 
conditions and construction and operation cost. 

Intermediate town: The alignment may be slightly deviated to connect an o 
intermediate town or village nearby. 

These were some of the obligatory points through which the alignment should pass. 
Coming to the second category, that is the points through which the alignment should not 
pass are: 

Religious places: These have been protected by the law from being acquired for 
any purpose. Therefore, these points should be avoided while aligning. 
Very costly structures: Acquiring such structures means heavy compensation 
which would result in an increase in initial cost. So the alignment may be deviated 
not to pass through that point. 
Lakes/ponds etc: The presence of a lake or pond on the alignment path would also 

 necessitate deviation of the alignment.

Tr affic: The alignment should suit the tr affic requirements. Based on the origin- 
destination data of the area, the desire lines should be drawn. The new alignment should 
be drawn keeping in view the desire lines, traffic flow pattern etc. Geometric design: 
Geometric design factors such as gradient, radius of cur ve, sight distance etc. also govern 
the alignment of the highway. To keep the radius of cur ve minimum, it may be required 
to change the alignment. The alignments should be finalized such that the obstructions to 
visibility do not restrict the minimum r equirements of sight distance. The design 
standar ds var y with the class of road and the terrain and accordingly the highway should 
be aligned. Economy: The alignment finalized should be economical. All the three costs 
i.e. construction, maintenance, and operating cost should be minimum. The construction 
cost can be decreased much if it is possible to maintain a balance between cutting and 
filling. Also try to avoid very high embankments and very deep cuttings as the 
constr uction cost will be very higher  in these cases. 

Factors Controlling Alignment and Cross Sectional Elements



 

 

Camber 

Camber or cant is the cross slope provided to raise middle of the road surface in the 
transverse direction to drain off rain water from road surface. The objectives of providing

 

camber are: 

Surface protection especially for gravel and bituminous roads 
Sub-grade protection by proper drainage 
Quick drying of pavement which in turn increases safety 

Too steep slope is undesirable for it will erode the sur face. Camber is measured in 

1 in n 

or n% (Eg. 1 in 50 or 2%) and the value depends on the type of pavement surface. The

 

values suggested by IRC for various categories of pavement is given in Table 1 . The

 

common types of camber are par abolic, straight, or combination of them (Figure 1

 ) 

Figure 1: Different types of camber 

Table 1: IRC Values for camber 

Surface  Heavy  Light 

type  rain  rain 

Concrete/Bituminous  2 %  1.7 % 

Gravel/WBM  3 %  2.5 % 

Earthen  4 %  3.0 % 

 

Cross sectional elements 

Overview 

The features of the cross-section of the pavement influences the life of the pavement as 
well as the r iding comfort and safety. Of these, pavement surface characteristics affect 
both of these. Camber, kerbs, and geometry of various cross-sectional elements are 
important aspects to be considered in this regard. They are explained briefly in this 
chapter. 



 

 

Width of carriage way 

Width of the carriage way or the width of the pavement depends on the width of the 
traffic lane and number of lanes. 

Width of a traffic lane depends on the width of the vehicle and the clearance. Side 
clearance improves operating speed and safety 

. The maximum per missible width of a vehicle is 2.44 and the desirable side clearance for 
single lane traffic is 0.68 m. This require minimum of lane width of 3.75 m for a single 
lane road ( Figure 1 a). However, the side clearance required is about 0.53 m, on either 
side or 1.06 m in the center. 

Therefore, a two lane road require minimum of 3.5 meter for each lane (Figur e 1 b). The 
desirable carriage way width recommended by IRC is given in Table 1 

Table 1: IRC Specification for carriage way width 

Single lane  3.75 

Two lane, no kerbs  7.0 

Two lane, raised kerbs  7.5 

Intermediate carr iage  5.5 

Multi-lane  3.5 

Figure 1: Lane width for single and two lane roads 
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