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Traffic  Speed Study 
  

 

Speed – The rate of movement of a 
vehicle, generally expressed in fps, kph 
or mph. 
 

–  It is a basic measure of traffic and roadway 
performance 

– Influence the traveler in selecting routes or 
transportation modes. 



 
 
 

  

    Objectives 
The main objectives of speed studies 

are:  

• Capacity studies(LOS) 

• Geometric design 

• Accident analysis 

• Economic studies 



 
 
 

  

    Objectives 
 

Performance study of a traffic control 
measure (before and after studies)(Right turn 
ban, speed reducing devices etc.) 

Planning and designing traffic control 
measures viz.  
 Traffic signal design (new or improvement/ signal phase) 
 Designing road signs (for school/ hospital/ bazaar) 
 Designing pedestrian crossings (at midblock or intersection) 
 Establishing speed limits (for varied road classification) 
 Speed zoning (along a corridor) 
 Placing speed reducing devices (where applicable ) 

 



6.1.2 Primary Elements of Traffic Flow 

 flow, 
 density,  
 speed 
 the gap or headway between two vehicles in a traffic stream 

 

Flow 
Flow (q) is the number  of vehicles passing a specified point during a stated 
period of time. It  is expressed in vehicles per  hour.   
It can be determined by: 

Where 
n = the number of vehicles passing a point in the roadway in T sec 
q = the equivalent hourly flow 

Fundamental Principals of Traffic Flow 
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Density: 

• Density (k)   

• sometimes referred to as concentration,  

• the number of vehicles traveling over a unit length of 
highway at an instant.  

• The unit length is usually 1 kilometer (km)  

• the unit of density is vehicles per km (veh/km). 

Fundamental Principals of Traffic Flow 
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Types of Speeds 
• Time-mean speed: The speed obtained when the sum of all  

values is divided by the number of observation. It gives arithmetic 
mean of the spot speeds of vehicles passing a point. Useful for 
traffic regulating purposes.  

 

    

 

Space-mean speed: Harmonic mean of speeds passing a point 

during a period of time. It also equals the average speeds over a 
length of roadway. Useful for establishing Speed-Flow 
relationships.  

                                         

  

 

 

Where m represents the number of vehicles passing the fixed point 

 

Where n represents the number of vehicles passing the roadway segment 





Problem 
Four vehicles are traveling at constant speeds between sections X 
and Y with their positions and speeds observed at an instant in 
time. An observer at point X observes the four vehicles passing 
point X during a period of 15 seconds. The speeds of the vehicles 
are measured as 88, 80, 90, and 72 km/hr respectively. Calculate 
the flow, density, time mean speed, and space mean speed of the 
vehicles. 









More math....  

    



 

 

Headway:Time Headway (h) v/s Space Headway (d) 

Time headway:   difference between the time the front of a vehicle 
arrives at a point on the highway and the time the front of the next 
vehicle arrives at the same point. 
 
Space headway : distance between the front of a vehicle and the 
front of the following vehicle. 



Time headway (h) = time “gap” between successive 
vehicles as they pass a point on the roadway. 

Time Headway  



Spacing or Distance Headway (s) 

• = distance between successive vehicles in a traffic stream 
as measured from two corresponding points on the 
vehicles (e.g. front bumpers) 

Distance Headway 



 

 

Time Space Diagram 



Different Forms of Speed 
•  Spot speed: Instantaneous speed of a vehicle 

at a point. 

•  Running speed: Average speed while in 
motion 

•  Journey speed: Overall speed including stops. 

•   Free Flow speed: When drivers face no 
restriction in driving and can maintain their 
desired speeds.  

  



OPERATING SPEED  
•  The operating speed of a road is the speed at which 

motor vehicles generally operate on that road. 
• The precise definition of "operating speed", however, is 

open to debate. Some sources, such as the AASHTO, have 
changed their definitions recently to match the common 
use of the word. In 1994, the AASHTO Green Book defined 
the operating speed as "the highest overall speed at which 
a driver can travel on a given highway under favorable 
weather conditions and under prevailing traffic conditions 
without at any time exceeding the safe speed as 
determined by the design speed on a section-by-section 
basis," a definition which a majority of US states still use.In 
July 2001, however, the AASHTO revised their definition for 
the new edition of the Green Book and defined it as "the 
speed at which drivers are observed operating their 
vehicles during free-flow conditions." 

   

http://en.wikipedia.org/wiki/Motor_vehicles
http://en.wikipedia.org/wiki/AASHTO
http://en.wikipedia.org/wiki/United_States


Different Forms of Speed 
 

 Safe speed: 85th percentile speed. 
 
 Design speed: 98th percentile speed. 
 
 Median speed: 50th percentile speed. 
 
 Modal speed: Speed at the highest frequency. 
 Pace:  It is the range of speed—usually taken at 10-mi/h 

intervals—that has the greatest number of observations. For 
example, if a set of speed data includes speeds between 30 and 60 
mi/h, the speed intervals will be 30 to 40 mi/h, 40 to 50 mi/h, and 
50 to 60 mi/h, assuming a range of 10 mi/h. The pace is 40 to 50 
mi/h if this range of speed has the highest number of observations 

 Speed limits: Upper limit at 85th percentile speed.; Lower limit 
at 15th percentile speed.  

 



Types of Speed Measurements 
Median speed The speed at the middle value in a series of spot 

speeds. Or, 50th-percentile speed 

Modal speed The speed value that occurs most frequently in a 
sample of speeds 

ith-percentile 
speed 

The spot speed below which i percent of the 
vehicles travel, e.g. 85th-percentile speed 

Pace The range of speed that has the greatest number 
of observations; usually 10-mph range 
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Spot/ Time Mean Speed: Measured at free 
flow/unobstructed conditions by using: 

 Manual method- measuring travel time over a 
short distance. 

 Automatic method- 
Radar speed meters. 

Pressure contact strip. 

Video camera method. 

Tachometer/ graph 

 

 

 Methods of Speed Measurement 



 

Travel/ Space-mean speed:  Measured at 
existing operating condition by using: 

 License plate method. 

 Floating car method- by use of test vehicle. 

 Elevated observer method 

 Methods of Speed Measurement 



General 
• The data is to be used for assessing general 

speed trends and for setting speed limits. 

• The equipment for data collection procedure 
is a hand-held radar. 



 



When are spot speed studies needed? 

Spot speed studies are conducted to estimate the 

distribution of speeds of vehicles in a stream of traffic 

at a particular location on a highway. 

Used for: 

 Establish speed zones 

 Determine whether complaints about speeding are valid 

 Establish passing and no-passing zones 

 Design geometric alignment 

 Analyze accident data 

 Evaluate the effects of physical improvements, etc., etc. 

Speed 

Limit 
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Data Collection 
 

 

 

 

 

 

 

 

• Choose section of road 

• Not close to intersection, at midblock 

• Off-peak period during daylight hours on a typical 
weekday  

 

 

Speed_Studies_Handout.pdf




Following data was collected while conducting 

spot speed studies at certain stretch of a road 

within the urban area. Determine: 

 

 Average speed of traffic speed. 

Modal speed and pace of the traffic stream. 

 Upper and lower values of speed limits for 

regulation. 

 Design speed for checking the design speed.  
 

Math  







Sample Size of Speed Data  





Discussion  


