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Answer for Question number 5  

Spot speed is the instantaneous speed of a vehicle at a specified location. Spot speed can be used 

to design the geometry of road like horizontal and vertical curves, super elevation etc. 

Running speed is the average speed maintained over a particular course while the vehicle is 

moving and is found by dividing the length of the course by the time duration the vehicle was in 

motion. 

Journey speed is the effective speed of the vehicle on a journey between two points and is the 

distance between the two points divided by the total time taken for the vehicle to complete the 

journey including any stopped time. 

Time mean speed is defined as the average speed of all the vehicles passing a point on a 

highway over some specified time period.  

 

where vi is the spot speed of ith vehicle, and n is the number of observations. 

Space mean speed is defined as the average speed of all the vehicles occupying a given section 

of a highway over some specified time period.  

 

Both mean speeds will always be different from each other except in the unlikely event that all 

vehicles are traveling at the same speed. Time mean speed is a point measurement while space 

mean speed is a measure relating to length of highway or lane, i.e. the mean speed of vehicles 

over a period of time at a point in space is time mean speed and the mean speed over a space at a 

given instant is the space mean speed. 

Answer for question no:6  

Flow-density curve 

The flow and density varies with time and location. The relation between the density and the 
corresponding flow on a given stretch of road is referred to as one of the fundamental diagram of 
traffic flow. Some characteristics of an ideal flow-density relationship is listed below: 

1. When the density is zero, flow will also be zero, since there is no vehicles on the road. 

2. When the number of vehicles gradually increases the density as well as flow increases. 



3. When more and more vehicles are added, it reaches a situation where vehicles can’t move. 

This is referred to as the jam density or the maximum density. At jam density, flow will 

be zero because the vehicles are not moving. 

4. There will be some density between zero density and jam density, when the flow is maxi- 
mum. The relationship is normally represented by a parabolic curve as shown in figure 1. 

Figure-1 

 

Speed-density diagram 

Similar to the flow-density relationship, speed will be maximum, referred to as the free flow 
speed, and when the density is maximum, the speed will be zero. The most simple assumption is 
that this variation of speed with density is linear as shown by the solid line in figure 2. 
Corresponding to the zero density, vehicles will be flowing with their desire speed, or free flow 
speed. When the density is jam density, the speed of the vehicles becomes zero. It is also 
possible to have non-linear relationships as shown by the dotted lines. These will be discussed 
later. 



Figure-2 

Speed flow relation 
The relationship between the speed and flow can be postulated as follows. The flow is zero 

either because there is no vehicles or there are too many vehicles so that they cannot move. 

At maximum flow, the speed will be in between zero and free flow speed. This relationship is 

shown in figure 3. The maximum flow qmax occurs at speed u. It is possible to have two 
different speeds for a given flow. 



Figure-3 

 


