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Speed breakers are traffic calming devices, have been extensively used to reduce traffic 
speed on any highway system. One of the basic requirements in traffic engineering is to 
monitor or control the speed of various categories of vehicles over roads for the safety of 
road users. Various categories of roads are designed under different conditions for 
designated design speeds over which vehicles can travel with convenience and safety. 
The use of road humps in city streets is an efficient way of controlling speed of 
automobiles. Speed bumps have a significant effect on Vehicle Operating cost. They 
cause in delays, reduce the mileage and cause discomfort to the passengers and leads to 
accidents. This paper focuses on how speed humps affects various factors of the vehicle 
such as travel time, delays, 85th percentile speed and mileage. 

In the whole context an attempt is made to study various consequences due to speed 
humps and bumps by considering two stretches at Chandranyagutta and Shamshabad 
airport road for the speed breaker stretch because of low traffic density, presence of well-
designed speed breakers. Similarly the stretch between Chandranyagutta and Srisailam 
highway is adopted for studies involving free stretch. This study also presents a graphical 
model for the determination of loss in mileage as a factor of speed breaker density    and 
average speed of the vehicle. This can be used to estimate the approximate hike in the 
cost of the journey of a two-wheeler and a four-wheeler due to the loss of fuel. All these 
factors contribute to the ills of speed breakers. The reduction of traffic speeds can be 
achieved in different other methods such as visual stimuli (warning signs) and tactile 
stimuli (attention getting devices that produce vibrations or noise inside the vehicle). 
Many studies conducted over the last 20years show that speed bumps and humps have 
only a limited effect in decreasing traffic speed specially compared to other methods. 

KEY WORDS: Travel time & Delay studies, Vehicle Mileage, 85th percentile speed  

------------------------------------------------------------------------------------------------------------ 

1.Introduction 

Until the 1970s, residential traffic problems were not a significant issue. In the past 
decade, however, there has been research regarding the impacts of high traffic volumes 
on the quality of life in residential neighbourhoods. Speed humps are a geometric 
roadway design feature with the purpose of slowing traffic in residential neighbourhoods. 
They are self-enforcing and often called "sleeping police officers". Speed humps are not 
an official traffic control device and are not addressed in the Manual of Uniform Traffic 
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Control Devices (MUTCD) but are instead a geometric pavement design feature. Their 
main purpose is to slow vehicles to speeds less than 25kmph. 

Speed humps are raised pavements spanning across or partly across a roadway, thus, 
forcing drivers to reduce the speed of their vehicles in order to minimize uncomfortable 
bumping or vibrating sensations produced when traversing them. Speed humps can be 
implemented as a standalone device or more efficiently, in sequence or in conjunction 
with other traffic control measures. 

However, research regarding the impacts of high traffic volumes on the quality of life 
in residential neighborhoods and higher speeds has been done. Research has concluded 
that poorly designed street layouts, under designed arterial roadways, increased vehicle 
ownership, longer trip lengths, and smaller household size contribute to this problem. 
There are several solutions to this problem all with the purpose of slowing traffic down 
and eliminating through traffic. New residential roadways are being designed in 
curvilinear fashion with cul-de-sacs and cities are implementing designs such as raised 
intersections and speed humps in established neighborhoods. 

This work is an effort to deduce the effect of speed breakers on various factor like 
travel time, delays, mileage and 85th percentile speed. The stretches between 
chandrayangutta and shamshabad airport are used for all the studies. For delay studies, 
license plate method was used and the survey was conducted for an hour spanning 3 days 
on both free stretch and speed breaker stretch. The travel time was determined for 2 
different stretches using three vehicles. It was found that the delays and 85th percentile 
speed were significantly affected. Mileage studies were also conducted and the reductions 
in mileage and fuel loss were quite significant. The graphical model presented is an effort 
to estimate the escalated cost of the journey.  

II. Literature Review 

A. Khademi (2013): This study represents a unique application of experimental design 
methodology where the effects of some controllable factors in determining the best 
location for installing speed bumps before stop points (e.g. entry gates, road junctions) 
were investigated. Through Classical Design of Experiments (DOE), the optimum 
location of the speed bump was obtained based on the graphical plots of the significant 
effects. 

The speed at the stop point was treated as the response and minimum speed is 
desirable. Design-Expert® software was used to evaluate and analyse the results 
obtained. The suggested mathematical model effectively explains the performance 
indicators within the ranges of the factors. The car speed is the most significant factor 
that affects the distance time in comparison with other factors, which provides secondary 
contributions 

Mohitjain, Ajeet pal Singh (2002):There is evidence to support the claim that speed 
breakers can cause accidents and injury. When a vehicle approaches a speed-breaker at a 
speed greater than some Threshold velocity, the risk of accident or injury is substantial. 
Speed-breakers are inconspicuous in low visibility conditions, like at night, or when there 
is fog, rain or snow. This problem is particularly acute in developing countries where 
speed-breakers don’t always accompany warning signs. This paper proposes an early 
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warning system that uses a smart phone based application to alert the drive in advance 
when the vehicle is approaching a speed breaker. In addition, the application constantly 
monitors the smart phone accelerometer to detect previously unknown speed-breakers 

III. Methodology 

III.I. Travel Time and Delay Studies: 

A travel time study determines the amount of time required to travel from one point to 
another on a given route. In conducting such a study, information may also be collected 
on the locations, durations, and causes of delays. When this is done, the study is known 
as a travel time and delay study. Data obtained from travel time and delay studies give a 
good indication of the level of service on the study section. These data also aid the traffic 
engineer in identifying problem locations, which may require special attention in order to 
improve the overall flow of traffic on the route 

Methods for Conducting Travel Time and Delay Studies 

Travel Time and Delay Studies 

a) Floating-Car Technique 

b) Average-Speed Technique 

c) Licence plate observations 

In this project manual collecting licence plate method is Used. 

License-Plate Observations: 

The license-plate method requires that observers be positioned at the beginning and 
end of the test section. Observers also can be positioned at other locations if elapsed 
times to those locations are required. Each observer records the last three or four digits of 
the license plate of each car that passes, together with the time at which the car passes. 
The reduction of the data is accomplished in the office by matching the times of arrival at 
the beginning and end of the test section for each license plate recorded. The difference 
between these times is the travelling time of each vehicle. The average of these is the 
average travelling time on the test section. It has been suggested that a sample size of 50 
matched license plates will give reasonably accurate results.  

Free Stretch: 
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Speed Breaker Stretch: 
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Table-1Format for travel time and delay studies data collection 

III.II. 85 th Percentile Speed 

The maximum speed limit posted as the result of a study should be based primarily on the 
85th percentile speed when adequate speed samples can be secured. The 85th percentile 
speed is a value that is used by many states and cities for establishing regulatory speed 
zones. A speed at or below which 85 percent of people drive at any given location under 
good weather and visibility conditions may be considered as the maximum safe speed of 
that location. 

The speed at or below which 85 percent of vehicles pass under free flowing conditions is 
the 85thpercentile speed. The use of 85th percentile speed concept is based on the theory 
that the large number of drivers is reasonable and prudent, do not want to have a crash 
and desire to reach their destination in the shortest possible time. 

Proposed methodology for determination of 85th percentile speed: 

Step 1: Two points are marked in the given stretch of road and the distance between the 
two points is to be noted. 

Step 2: Stop watches are synchronized and started simultaneously. 

Step 3: The no of axels and vehicle numbers are to be noted along with the time at which 
the vehicle crosses the start point and end point respectively.  

Step 4: The vehicle numbers are matched from the start point data and end point data, and 
the difference in these times gives the travel time of the vehicle. 

Step 5: The distance between the start point and end point divided by the travel time 
gives the average speed of the vehicle in that stretch. 

Step 6: A graph is plotted between the average speed and cumulative number of vehicles. 

Step 7: Of the total vehicles surveyed, the value of 85 percent of vehicles is to be 
determined and marked on the graph. The corresponding value of the speed is the 85th 
percentile speed. 

Now speed breakers are installed on the same stretch and the data is then collected. 
The 85th percentile speed is again determined using the new data. The corresponding 
variation in the 85th percentile speed is thus recorded. A sample graph used to determine 
the 85th percentile speed is shown below in figure 1 
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Fig. 1 sample graph used to determine the 85th percentile speed 

Mileage studies: 

Mileage is defined as the distance travelled by a vehicle per unit fuel. It can be expressed 
in KMPL (Kilometre per litre) or Miles per liter in Indian conditions. 

Mileage will be maximum for a given vehicle at a given speed. It depends on various 
factors such as power of the engine, thermal efficiency (mechanical output to chemical 
energy of fuel), design of the engine as a whole, usage patterns of the vehicle, age of the 
vehicle, condition of the roads on which the vehicle is being operated, traffic conditions 
etc. 

Purpose of mileage study: India is a major fuel importer. Any reduction in mileage can 
impact the economy. So improving the lacunae can help reduce the burden on the 
economy and also avoid additional expenditure due to loss in fuel efficiency from the 
pocket of the common man.  

Some of the methods to determine mileage are as follows: 

a) Mechanical method or Box test. 

b) Full tank method 

c) Empty tank method 

Empty Tank Method  

This is the most commonly adopted method to determine the mileage of a vehicle. In this 
method the fuel tank is completely emptied by driving till exhaustion or by removing fuel 
from the fuel tank. Now a pre assumed quantity of fuel and note down the distance 
reading in the speedometer. Now drive till exhaustion of the fuel and note down the 
corresponding distance reading shown in the speedometer. Obtain the distance and 
calculate the mileage. 

Empty tank method is adopted in all studies in this paper 

Graphical model for estimation of loss in fuel: 

The procedure adopted for the graphical model is as follows: 

Step 1: A free stretch is selected which is of at least 10 km in length. 
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Step 2: A vehicle is selected (2-wheeler or 4-wheeler) and the fuel tank of the vehicle is 
emptied. 

Step 3: A selected amount of fuel is added carefully into the tank using a funnel. 

Step 4: The distance reading in the speedometer is noted and the vehicle is driven by 
approximately a pre assumed speed, till the fuel in the vehicle is exhausted. 

Step 5: Obtain the distance travelled by the vehicle. As the fuel added is already known, 
the mileage can be obtained by: 

Mileage =
Distance travelled

Fuel consumed
 

Step 6: This procedure is repeated for different speeds and the mileages thus obtained are 
tabulated. 

Step 7: A curve is plotted between the average speed and mileage. From this curve for 
any average speed, for this particular vehicle, the corresponding mileage can be 
calculated. 

Step 8: Now select stretches which has approximately speed breaker density of 1, 2, 3, 4, 
and 5 for every kilometer of stretch. 

Step 9: With each speed breaker density, the average speed is varied from 30kmph to 
80kmph (wherever the vehicle can pick up the speed) and the above procedure is 
adopted. 

Step 10: We now have the mileage data for different speeds and speed breaker densities. 
Curves are to be plotted between the mileage and speed. 

Step 11: The reduction percentage or fuel wastage is calculated using: 

Fuel Wastage = 100 −
Mileage with speed breaker

Mileage without speed breaker
× 100 

Step 12: Obtain the reduction densities for every speed breaker density by varying the 
average speed from 30kmph to 80kmph. The curves are to be plotted between reduction 
percentage and speed. 

Step 13: We can now obtain fuel wastage and mileage for any general speed breaker 
density and speed by interpolating the above graphs. 

IV .Data Collection 

General:Data collection and procedure involved in the analysis of collected data are 
explained below 

Description of Study Area: The stretch between Chandranyagutta and Shamshabad 
airport road is adopted for the speed breaker stretch because of low traffic density, 
presence of well-designed speed breakers. Similarly the stretch between Chandranyagutta 
and Srisailam highway is adopted for studies involving free stretch 

4.1Travel Time and Delay Studies: 
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(a)  Free stretches: 

Free Stretches of 400m,500m and 700m are selected between chandranyangutta and 
srisailam highway. As mentioned in section 4.1.1 the data is collected for an hour each 
day stretching for 3 days .the speed limits in the road was 60 kmph . 

(b) Speed Breaker Stretches 

Speed breaker stretches of 400m bump, 500m hump and 700 m double bump are selected 
between Chandrayangutta and Airport road, now with a hump and bump at almost the 
midway is selected. The stretches should be selected in such a way that the speed limit in 
these arterials should match with the speed limit of the free the free stretches so that 
accurate delay and travel time can be estimated.  

Travel time comparison: 

 Avg. Travel 
time (Sec) 

Avg
. Delay 

 Free 
stretch 

Speed 
breaker 
stretch 

 

Bump(40
0m) 

21.9
2 

38.8
8 

17.4
6 

Hump(50
0m) 

25.7
6 

39.2
0 

13.4
4 

Double 
Bump(700m) 

34.0
1 

65.3
3 

31.3
2 

Table2 Travel Time and Delay Data for Free Stretches and Speed Breaker Stretches 

4.2 Effect Of Speed Breakers On 85th Percentile Speed 

The same stretch mentioned in the travel time and delay studies are selected to carry 
out this study.  The actual 85th percentile without speed breaker on a free stretch was 
found to be 60kmph. The same data used in travel time and delay studies is used to 
calculate the average speed of individual vehicles. The speeds are segregated between 
various speed ranges. A graph is now plotted between Speed and cumulative no. of 
vehicles. From the graph we can determine the 85th percentile speed.  

Effect due to bump: 
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Fig. 2Affected 85th percentile speed for 400m speed bump 

Affected 85th percentile speed due to bump is: (60-44) =16 kmph 

Effect due to hump 

 

Fig. 3 Affected 85th percentile speed for 400m speed bump 

Affected 85th percentile speed due to hump is:(60-54) =6 kmph 

Effect due to double bump 

 

Fig. 4Affected 85th percentile speed for 400m speed bump 

Affected 85th percentile speed due to double bump is: (60-45) =15 kmph 

Graphical Model For Estimating The Lose In Fuel  

This study is conducted for a 2-Wheeler and 4-Wheeler vehicles respectively. The 
description of the vehicles is shown below: 

2-Wheeler: Hero Honda CBZ Xtreme, 2008 Model, 149cc bike.4-Wheeler: 
HundaiSantro Zip plus, 2005 Model, 999cc car. 

This study is conducted to find out the effect of speed breakers on the mileage which 
can eventually affect the vehicle operating cost. 

This graphical model can be used to determine the loss in fuel for a general case of 
speed breaker density and average speed of the vehicle. A bike and car above mentioned 
models are used here  
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Table 3 Two-wheeler mileage data for different average speeds on free stretch 

Bike: 

Average 
speed (kmph) 

Mileage 
(kmpl) 

30 42.00 
40 45.20 
50 48.00 
56 54.00 
60 51.00 
70 27.00 
80 20.00 

 

Table 4 Four-wheeler mileage data for different average speeds on free stretch 

Car: 
Average 

speed (kmph) 
Mileage 

(kmpl) 
30 13 
40 14.5 
50 15.5 
60 17 
64 17.4 
70 16 
80 14.5 
90 11 
100 7.6 

 

A graph is plotted between average speed and mileage. This graph can be used in 
determining the mileage of the vehicle at any average speed.Shown in the figures 5, 6. 

Bike: 

 

Fig.5 Mileage of vehicles average speed on a free stretch 

Car: 
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Fig. 6 Mileage of vehicles at any average speed on a free stretch

Now the vehicles are driven with average speeds varying from 30kmph to 80kmph and 
also with speed breaker densities varying from1/km to 5/km. This data is shown in Tables 
5,6below. 

Table 5 Two-wheeler mileage data for different speed breaker densities and for different 
speeds 
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Mileage of vehicles at any average speed on a free stretch

Now the vehicles are driven with average speeds varying from 30kmph to 80kmph and 
also with speed breaker densities varying from1/km to 5/km. This data is shown in Tables 

Mileage (kmpl) 
Average 

Speed(kmp
h) 

Speed breaker 
density 

 1 2 3 4 5
30 39 39 34 31 28 

40 42 
39.
5 

37 
34.
5 

31 

50 45 42 
39.
5 

36.
5 

31.
5 

56 51 
47.
5 

45 42 - 

60 48 45 42 39 - 

70 24 22 
19.
5 

- - 

80 
17.
5 

16 14 - - 
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Mileage of vehicles at any average speed on a free stretch 

Now the vehicles are driven with average speeds varying from 30kmph to 80kmph and 
also with speed breaker densities varying from1/km to 5/km. This data is shown in Tables 

wheeler mileage data for different speed breaker densities and for different 
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Car: 

Mileage (kmpl) 
Average  
Speed 
(kmph) 

Speed breaker density 

 1 2 3 4 
30 6.

2 
4.7 2.

9 
2.

2 
40 7.

4 
6.1 3.

5 
2.

7 
50 8.8 7.2 4.

6 
3.

0 
60 12.3 8.4 5.

6 
4.

1 
70 9.3 7.5 4.

3 
- 

80 6.4 4.2 - - 
 

Table 6 Four-wheeler mileage data for different speed breaker densities and for different 
speeds 

Graphs are plotted between average speed and mileage for different speed breaker 
densities. These curves can be used to determine mileage of the vehicle travelling at any 
average speed and any speed breaker density. Shown in figures 7, 8. 

Bike: 

 

Fig. 7 Graphical model representing mileage of a bike travelling at any average speed and 
at any speed breaker density 
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Car: 

 

Fig. 8 Graphical model representing mileage of a car travelling at any average speed 
and at any speed breaker density  

 

V Conclusion 

Based on the above results the usage of the speed breakers should be minimized. They 
should be utilized only under controlled conditions. However before installation of the 
speed breaker research and data collection concerning the current speeds, stop sign 
obedience, and pedestrian activity are needed to qualify the traffic problems. The 
reduction of traffic speeds can be achieved in different other methods such as visual 
stimuli (warning signs) and tactile stimuli (attention getting devices that produce 
vibrations or noise inside the vehicle). 

Limitations: 

The above mentioned results may not hold true for all vehicles. These results are 
highly subjective and depends on many factors like power of the engine, thermal 
efficiency (mechanical output to chemical energy of fuel), design of the engine as a 
whole, usage patterns of the vehicle, age of the vehicle, condition of the roads on which 
the vehicle is being operated, traffic conditions etc. This effort is only a way forward to 
show the effect of speed breakers on mileage of the vehicle. 
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