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S A el Speed Mechanism in the urban residential areas with the presence of
speed hump
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The present dissertation established a relationship between road features and vehicle speed on residential street where
a single speed hump is present and the roads having 30 km/h speed limit by developing numerous operating speed
models at different locations along the road. Continuous speed data were collected for individual vehicles by using
STALKER ATS radar gun from different residential streets in Japan. According to Dinh and Kubota (2013), for better
understanding about the mechanism of driving speed along the entire length of road it is necessary to conduct a profile-
speed survey rather than spot-speed survey. Therefore, this study used profile speed data of individual vehicles for
analyzing purpose.

In this research, basically three speed models were developed at different locations along the study roads to explore
the speed characteristics. A multiple linear regression analysis was used for the modeling effort.

In the first speed model, speed data were collected from 20 different neighborhood streets in Tokyo prefecture in Japan
where the maximum length of the roads were around 200m. In this model, individual car speed data at the location of
hump was considered as dependent variable and other road geometric features were inserted as independent variables in
the regression equation. To understand the actual effect of the road features over speed, the independent variables were
further divided into two categories named “Basic factors” and “Sub-factors” where the “Basic factors” representing their
natural existence on road and “Sub-factors” indicating the presence of “Basic factors” on street at different distance from
hump. The regression results showed that as a “Basic factors”; the length of the road, presence of intersection, parking
and crossing have positive effect on driving speed at the location of hump whereas shape of hump has negative effect. In
addition, the developed model based on sub factors specifically stated that 20m distance has a significant influence over
car speed i.e. if any hump installed at a distance of 20m vicinity of any unsignalized T intersection; vehicle speed would
reduce more effectively.

As, the first speed model was limited to examine the speed at hump location only, more operating speed models were



developed for research purpose at every 10m distance interval in the upstream side of device to better understand the
speed reduction characteristics of urban roads. For this part, speed data were collected from 7 different residential roads
in Japan where the maximum length of the roads were around 300m. Here, the regression results again revealed that
the shape of the hump and the intersection density at a distance of 20m vicinity of hump has strong negative influence
over car speed like the previous model of this study. The developed models further confirmed the effectiveness of speed
hump until the Zone of Influence area (Zol) and concluded that after Zol area street features affect the driving speed
more than that of a hump. Nonetheless, a novel non-geometric factor named “street with many pedestrians” was also
introduced as a significant speed reducing factor in these models.

In the last part of this dissertation, the speed models were developed based on individual vehicle’s speed data in the
upstream and downstream side of a single speed hump as well as at the location of hump by using the same procedure
as discussed above. These models also showed the effect of road characteristics as significant predictors for vehicle
speed reduction. Furthermore, the results concluded that speed at any 10m distance from the device is highly correlated
with the speed at its previous 10m distance. In this part of study, a prediction model was developed to predict vehicle
speed at every 10m distance interval of a residential road where a single hump is present which was then validated with
an independent data set and revealed that the developed models are accurate and can be used in future prediction.

According to the findings stated above it can be concluded that driving speed in urban residential streets where a
single speed hump is present is associated with several external factors. For better understanding, the external factors
can be divided into four groups. The first group contains the consequence of road geometric factors (such as length
of road, road width, street marking, traffic direction, intersection density etc.) over car speed. The second group is
consistent with the influence of non-geometric factor i.e. street with many pedestrians. The third group represents the
effect of shape of hump (such as bow shape, trapezoidal shape or sinusoidal shape) and the fourth group contains the
influence of placement of hump i.e. along the road or at intersection over vehicle speed.

The findings of this study can help practitioners to understand comprehensively the speed reduction mechanism of
a single hump in case of longer road section (i.e. 200m to 300m) instead of installing multiple humps and also help to
find out the optimum placement of a single hump. These models also provide a transparent perception to the residents
about the speed reduction in urban streets. The prediction models developed in this study are also applicable for
urban residential streets having 30 km/h speed limit where a single hump is present. The desired predicted speed of
an individual vehicle for a neighborhood street where hump will be installed can be estimated by using the prediction
models. Finally, the outcome of this study is meaningful and the authors hope that it can be used to implement and

enhance the guidelines and standards of installing hump in such kind of residential streets.
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