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Abstract
The safety of school children walking to and from school is a major concern
to parents, teachers, law enforcement agencies and the general community.
Identifying problems and implementing improvements form the bulk of
activities at relevant agencies in their effort to mitigate child pedestrian
injuries around schools. This includes traffic engineering approaches such
as traffic calming measures, to improve the safety of school children walking
along or crossing busy streets around school areas. Traffic calming has been
used extensively in Malaysia especially in residential and commercial areas
but it is generally unknown how effective traffic calming is in school areas.
With all the effort done in implementing traffic calming around school area,
there are still occurrences of accidents involving school children around the
vicinity of school in Malaysia. In this survey, the objectives are (1) to reveal
the number of schools being surveyed based on the selection criteria, (2) to
categorise the scheme based on the Traffic Calming measures used and (3)
identify the most commonly used scheme. This study covers the entire
Klang Valley region where one hundred and fifty eight (158) schools have
been sampled all around the four main valley areas which are the Federal
Territory of Kuala Lumpur and Putrajaya, District of Petaling, District of
Hulu Langat and District of Klang. The criteria of schools that were sampled
are those which have (1) Traffic Calming measures installed as stipulated in
the Highway Planning Unit (HPU) guidelines, (2) schools with no presence
of traffic control devices such as pedestrian push-button traffic signals and
(3) schools that are not near a signalised intersection or at a dead road. The
main findings for this preliminary data analysis are that the most conventional
scheme used at the selected schools is the ‘transverse bars and humps’
scheme (71%) while the most unconventional one is the ‘transverse bars
and speed table’ scheme (3%). The next step for evaluating traffic calming
scheme in the vicinity of schools in Malaysia is to conduct Base Line Data
Collection on all of these selected schools through speed measurements.
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1.

Introduction

Malaysia is experiencing rapid growth in population, economy and
motorisation. This increase in population and motorisation has led to an
alarming increase in the number of road accidents. There were 341 252 road
accidents in the year 2006 with 6 287 deaths (PDRM 2006). Clearly, road
accidents pose as a major health and social problem in this country and there
is an urgent need to implement known and effective intervention programmes
to reduce the number of accidents and the severity of the injuries sustained by
accident victims.
Graph 1 shows the child pedestrian (6–18 years old) casualties around school
areas. Based on the Graph 1 below, data in Malaysia on child pedestrian
casualties (PDRM 2008) for the last 14 years were analysed to obtain a
clear picture of problems related to their safety. Since 1995, the number
of child pedestrian casualties in the vicinity of schools is found to be in
a decreasing trend up to year 2004 but shows an alarming steep upward
trend in child pedestrian casualties in year 2005.This graph also shows the
inconsistency of school and road authority to provide a sustainable safe
environment for the students. However, inconsistency in the data retrieval
from the police could not be ruled in this case due to technical error.

Child Pedestrian Injury vs. Year
Child Pedestrian Injury

176
175

172
149
109

136

110

89
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Graph 1

Child pedestrian (6–8 years old) casualties around school areas
(MROADS 2008)
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Nevertheless, the data shows that child pedestrian injuries do occur in the
vicinity of school areas and the numbers are high enough to signal an alarming
situation. In brief, the vicinity of the schools in Malaysia in general is still not
safe for school children.
In order to reduce the number of casualties among school going children, a
secure and safe road crossing environment around schools in Malaysia must
be provided. Appropriate intervention programmes such as engineering
treatments or enforcement measures are thus very important as part of the
national road safety strategies. The intervention strategies would have to be
focused to address specific safety problems in the schools’ vicinity, such as
high speed of traffic, poor segregation of pedestrians from motorised traffic,
inadequate crossing facilities and others. One of the most potent approaches to
counter these problems is by investing in reliable crossing facilities. However,
this will have to be complemented and supported by appropriate traffic
calming measures on the road.
Traffic calming measures are used extensively in Malaysia especially in
residential and commercial areas. However, the effectiveness of these
measures is yet to be definitively determined, especially for those deployed
in the vicinity of schools. Although the public authorities have implemented
various traffic calming measures around schools, there are still occurrences of
accidents involving school children. However, before progressing with any
new or innovative traffic calming measures, a study must be carried out to
evaluate the existing traffic calming schemes in Malaysia. A carefully planned
and executed study will allow us to determine whether the present scheme
has performed at the intended and expected level.

2.

Objective

The objectives of this report are to:
1.
2.
3.

reveal the number of schools being surveyed based on the selection
criteria;
categorise the schemes based on the traffic calming measures used; and
identify the most commonly used schemes in the Klang Valley.
2
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3.

Literature Review

Traffic calming is a traffic control measure that helps increase the safety
of pedestrian on the road. According to Malaysia’s own Traffic Calming
Guidelines, traffic calming can be defined as an approach which enables
behavioural changes of drivers, pedestrians and others, who interact on
roads and sidewalks in our communities (HPU 2002). Typically, the measures
employed involve reducing the speed of vehicles, decreasing the number of
vehicles and increasing safety for pedestrians (HPU 2002). Among the common
objectives of traffic calming in providing a safer road environment are to:
1. promote better traffic calming safety techniques, which are self-enforced
        and can change driver-driving characteristics;
2. reduce the number of accidents and lower the degree of casualties;
3. reduce vehicular speed – increase motorist awareness;
4. improve the safety and convenience for pedestrians and cyclists; and
5. minimise conflicts among streets users.
(HPU 2002)
Various researches carried out around the world have indicated that traffic
calming measures are effective in reducing injury severity in an accident.
The starting point for the implementation of traffic calming measures is the
knowledge that reduction of travel speeds has a substantial effect on both
accident severity and accident occurrence (e.g. McLean et al. 1997; Taylor and
Tight 1996). Pedestrian injury severity increases with the square of vehicle
speed. The probability of pedestrians receiving fatal injuries when hit by
a car is 3.5% at 15 mph (24.1 km/h), 37% at 30 mph (48 km/h) and 83% at
44 mph. (70.8 km/h) (Limpert 1994 as cited in Elvik and Vaa 2004). A study
by the Centre for Transportation Research and Education (CTRE) evaluated
temporary speed humps and speed tables in three locations in rural Iowa
communities (Hallmark et al. 2007). The speed hump and speed table for
each locations in the three communities were evaluated. Average and 85th
percentile speeds decreased at the location of the device by up to 9 mph and
10 mph respectively (Hallmark et al. 2007). This shows that traffic calming is
an effective measure to reduce speed and subsequently, reduce injury risks.
Traffic calming schemes in reducing traffic speeds and accidents have been
positively received by residents in Malaysia. Some of the devices are designed
3
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by local authorities such as the speed breaker, speed hump, speed bump,
speed tables, raised crosswalk, raised intersections, textured pavement, traffic
circles and roundabout (HPU 2002). However, most of these measures were
implemented on an ad hoc basis without any proper standard or guidelines,
but purely on the basis of experiences of the local traffic engineer and request
from the residents (HPU 2002). Furthermore, no studies have been carried out
to check on the effectiveness or evaluating the implemented scheme (HPU
2002). Consequently there were various problems or issues that had surfaced
due to improper implementations of traffic calming schemes which are listed
below (HPU 2002).
1.
2.
3.
4.

Non standard design – same device but different dimensions.
Unsuitable location – some measures are located too close to a junction.
Negative effect of measures – improper construction may confuse drivers,
causing accidents, instead of preventing them.
Device installed has no effect on driver driving characteristics – rate of
speeding is as before the installation of the device.

There are various traffic calming measures being used in the vicinity of the
schools in Malaysia. These measures are often placed in front of the main
school entrance with most frequently varies with type and dimension. Based
on the Traffic Calming Guidelines, published by the Highway Planning Unit
(HPU) from the Ministry of Works, there are 12 speed controlling measures
which are divided into two major categories as seen in Table 1 (HPU 2002).

Table 1 Traffic calming measures based on Highway Planning Unit (HPU) guidelines
Vertical measures
1.
2.
3.
4.
5.
6.
7.

Horizontal measures

Speed bump
Speed hump
Transverse bar or alert bar
Speed table
Textured pavement
Raised crosswalk
Raised intersection

1.
2.
3.
4.
5.

4

Traffic circles
Roundabout
Chicane
Choker
Centre island
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According to the HPU guidelines, vertical shift in the roadway is the most
effective and reliable method for speed reduction. The deflection generally
helps to increase the drivers’ awareness and hence reduces the vehicle
speeds and also has the effects of reducing speed (HPU 2002). Below are the
descriptions for each vertical shift measure (HPU 2002).
1. Speed hump – raised areas of a pavement typically with a rounded or flattop, usually 3.5 m to 4.0 m wide and 3.65 m, 6.71 m and 9.14 m long. Speed
humps have profiles that are sinusoidal, cirular, parabolic or flat-topped.
2. Speed bump – similar to speed humps but they are normally less than 1
m wide and its primary function is lowering the speed of motor vehicles.
3. Traverse bar – transverse bar is a coloured bar painted on the road surface
which acts to attract the attention of drivers to slow down gradually due
to the slight vibration it causes when a car is driven over it.
4. Speed table – a long flat-topped speed humps that slow cars more
gradually than humps.
5. Raised crosswalk – marked pedestrian crossing at an intersection or midblock location, constructed at a higher elevation than the roadway.
6. Textured pavement – created either by grooving the asphalt surface,
coloured paving stones, brick or cobblestones. This causes driver to have
a slightly bumpy ride over an extended distance.
7. Raised intersection – a flat raised area covering the entire intersection.
The Traffic Calming Guideline by HPU stipulates specific dimensions and
locations that are required to install traffic calming measures. However,
these guidelines were never tested nor properly enforced by the local road
authorities. As a result, the implementations and outcomes of the traffic
calming measures vary from one location to another. The different styles and
designs would translate into inconsistent speed reduction due to different
driving reactions, and finally, may lead the public to have negative perception
regarding traffic calming measures.
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4.

Methodology

The methodology for the Preliminary Data Analysis of the project is shown
in Figure 1. The Preliminary Data Analysis of this project was completed in
four phases. The first phase was the Desk Study, which was the identification
process or the narrowing down process of the study area using various
maps such as road map, land use map and also topographical map. The
second phase was the Establishment of the Selection Criteria, which was
used as the basis to select the right school for this project. The third phase
was the process of Preliminary Site Survey, which was done by visiting each
selected schools and identifying the traffic calming measures installed in the
vicinity of the school. Lastly, the final phase was the process of Categorising
Traffic Calming Scheme. This process was used to identify the pattern of
commonly used traffic measures and categorise them into different schemes.      

Desk study

u

Establishing
selection criteria

u

Preliminary
site survey

u
Categorise traffic
calming scheme

Figure 1 Preliminary data analysis methodology

5.

Preliminary Data Analysis

In this section, the findings from each phase of the methodology were
analysed. Below are the findings that have been separated into four sections:
Desk Study, Selection Criteria, Preliminary Survey Result and Categorisation
of the Traffic Calming Scheme.
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5.1

Desk Study Findings

The area that was selected for this project is the Klang Valley area. The reason
behind this was simply because of two factors. First, Klang Valley would be
convenient to the researchers in terms of logistics and manpower management.
Secondly, Klang Valley has a variety of schools that are associated with
different settings such as urban, rural, industrial, residential and commercial.
This can be particularly relevant in researching the effect of traffic calming
through various conditions and variables.
The Desk Study also revealed target locations that were considered suitable
for sampling. Based on the Department of Statistics Malaysia (2001), the Klang
Valley area comprises:
1.
2.
3.
4.

Federal Territory : Kuala Lumpur & Putrajaya;
District of Petaling;
District of Hulu Langat; and
District of Klang.

Based on the data from the Department of Statistics Malaysia, it is estimated
that there are around 500 schools in each district in Klang Valley. Among the
area, the largest is the Petaling district and it comprises many urban township
such as Petaling Jaya, Subang, USJ, Shah Alam, Bukit Jelutong, Sungai Buloh,
Kota Damansara, Puchong, Serdang and Seri Kembangan. Many of these
townships consist of dozens of schools, ranging from primary to secondary
schools and they are all scattered along federal and state routes.

5.2

Establishing the Selection Criteria

Before the Preliminary Site Survey was conducted, the selection criteria was
set as a guide to select suitable schools in Klang Valley to be included in the
survey. The selection criteria was established in accordance with the following
conditions.
a.
b.

Select schools with traffic calming measures stipulated in the HPU
guidelines.
Reject schools that:
i. has signalised (push-button) pedestrian crossing facilities;
7
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ii. are located near intersections – within 50 to 100 m radius; and
iii. are located at a dead-end road.
The basis of the selection criteria is firstly to ensure that the schools have
the right traffic calming measure that was governed by the HPU guidelines.
Secondly, the schools must be free from any traffic control devices such as
signalised intersection or infrastructure that will eventually reduce the traffic
speed within the vicinity of the school especially at the entrance.

5.3

Preliminary Site Survey

The Preliminary Site Survey was done to inspect all schools that fit the selection
criteria. Once the selected schools had been identified, an extensive inspection
was conducted to identify the key items as per below.
1.

Type of schools – primary or secondary school

2.

Type of land use – commercial or non-commercial

3.

Type of road cross section – single or dual carriageway

4.

Type of warning signs
a. Speed limit sign
b. Children Crossing Ahead sign
c. Hump Ahead sign
d. Other signs – School Zone Ahead or No Honking sign

5.

Types of traffic calming measures
a. Hump
b. Bump
c. Transverse bar
d. Raised crosswalk
e. Raised intersection
f. Speed table
g. Textured pavement

8
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Chart 2 shows the percentage of selected schools that was surveyed in Klang
Valley.  Based on the selection criteria, only 158 schools were identified suitable
to be included in the survey. Based on the chart, the highest percentage
of the selected schools were in Petaling district (47%) due to its large area
which consists of many urban townships such as Petaling Jaya, Shah Alam
and Subang. Other area such as Kuala Lumpur also has suitable schools
for this project but many were rejected due to their location near signalised
intersections. There are a few selected schools in Putrajaya (4%) but a majority
of the schools were picked because they fit the selection criteria.  

Putrajaya
4%
Hulu Langat
13%

Kuala Lumpur
23%
Klang
13%

Petaling Jaya
47%

Chart 2 Percentage of schools being surveyed by area in Klang Valley

Chart 3 indicates the percentage of the selected schools that was surveyed by
type of schools. Out of the 158 selected schools, 59% are primary schools and
the remaining are secondary schools. These findings show that most of the
primary schools fit into the selection criteria as compared to secondary schools.
Plate 1 shows a view of one of the selected primary schools in Malaysia.
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Secondary
schools
41%
Primary schools
59%

Chart 3

Percentage of selected schools that was surveyed by type

Plate 1

The view of one of the selected primary schools

Chart 4 shows the percentage of selected schools that was surveyed and the type
of land where the schools are located. Most of the schools that fit the selection
criteria are located in the non-commercial areas (82%). These non-commercial
areas are actually categorised as residential areas, gated communities and also
university campuses. Plate 2 shows the view of a selected school located in a
commercial area.
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Traffic Calming Scheme Around the Vicinity of Schools
A Survey in the Klang Valley, Malaysia

Commercial area
18%

Non-commercial
82%

Chart 4 Types of land and their percentage where the selected schools are located

Plate 2

View of the vicinity of a selected school that is located in a
commercial area

Chart 5 illustrates the percentage of selected schools that was surveyed in
different type of road cross section. From the data collected during the survey,
it is found that the majority of the schools that fits into this project are located
alongside or next to a single carriageway road (83%). The remaining selected
schools are alongside a dual carriageway (17%), and the majority of these
roads have a physical median made out of barrier curbs. Plate 3 shows the
scene of a selected school on a single carriageway road.
11
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Dual carriageway
17%

Single
carriageway
83%

Chart 5

Types and percentage of road where the selected schools are located

Plate 3

The scene of a selected school on a single carriageway road

Chart 6 reveals the percentage of warning signs used in the selected schools.
The chart shows that the sign ‘Hump Ahead’ is the most preferred (43%)
warning sign used in all of the selected schools. Sign that warns of ‘Children
Crossing’ (36%) is the second highest used. Other types of warning signs such
as ‘School Zone Ahead’, ‘No Honking’ or ‘School Bus Zone Ahead’ are among
the least used signs at the selected schools. Plate 4 shows the outlook of a
selected school that utilised a warning sign.
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Other sign
5%
Speed
limit sign
16%

Children crossing
sign
36%

Hump ahead
sign
43%

Chart 6

Types of signs used at selected schools and their percentages

Plate 4

Outlook of a selected school that utilised a warning sign

Chart 7 shows the breakdown of traffic calming measures implemented in the
vicinity of selected schools. The most commonly used traffic calming measures
found at the selected schools is the ‘Transverse Bar’ which was implemented at
49% of the schools, while the least used measures are the ‘Textured Pavement’
(1%) and the ‘Raised Intersection’ (0%). Plate 5 shows a typical traffic calming
scheme in the vicinity of a school which consists of a transverse bar, raised
crosswalk and a few warning signs.
13
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Textured
pavement
Speed table
0.3%
1.1% Bump
Raised crosswalk
1.4%
2.8%

Hump
45.6%

Transverse bar
48.8%

Chart 7

Types of traffic calming measures implemented in the vicinity of selected schools

Plate 5

5.4

Typical traffic calming scheme in the vicinity of a school

Categorisation of the Traffic Calming Schemes

After a total of 158 selected schools were inspected on the use of traffic
measures, an obvious pattern of these measures arrangement was detected.
These patterns were then categorised and labelled into six schemes as the
following.
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1.
2.
3.
4.
5.
6.

Scheme 1: Transverse bar and hump.
Scheme 2: Hump only.
Scheme 3: Bump only.
Scheme 4: Transverse bar only.
Scheme 5: Transverse bar and raised crosswalk.
Scheme 6: Transverse bar and speed table.

As seen in Chart 8, the most common type of traffic calming scheme is the
‘Transverse Bar and Hump’ which was installed at 71% of the selected schools.
On the other hand, the ‘Transverse Bar and Speed Table’ scheme (2%) is the
least frequent traffic calming measure being adopted. Further information
shows that some of the traffic calming schemes can only be found in specific
area such as Scheme 5 which can only be found in Putrajaya, while Scheme
6 is used frequently in Kuala Lumpur residential areas such as in Wangsa
Maju and Keramat. Plates 6 and 7 show a sample of Scheme 1 and Scheme 2
implemented in a school vicinity.

Transverse bar & raised crosswalk
5%
Transverse bar
Transverse bar & speed table
9%
2%
Bump
3%

Hump
3%
Transverse bar & hump
71%

Chart 8

Percentage of traffic calming scheme implemented in selected schools
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Plate 6

A view of Scheme 1 in the vicinity of a school – transverse and
hump

Plate 7

A view of Scheme 3 in the vicinity of a school – humps only
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6.

Conclusions

The objectives of this survey are to (1) reveal the number of schools being
surveyed based on the selection criteria, (2) categorise the scheme based on
the traffic calming measures used and (3) identify the most commonly used
scheme in the Klang Valley. The survey covers the entire Klang Valley region
where one hundred and fifty eight (158) schools were sampled. The criteria of
schools that were sampled are those which (1) have traffic calming measures
installed as stipulated in the HPU guidelines, (2) no presence of traffic control
devices such as pedestrian push-button traffic signals and (3) no signalised
intersection nearby or at a dead road. Preliminary finding show that the most
common type of traffic calming measure used at the selected schools is the
‘Transverse Bar’ (49%) while the type that are least used are the ‘Textured
Pavement’ (1%) and the ‘Raised Intersection’ (0%). The main findings for this
preliminary data analysis is that the most conventional scheme used at the
selected schools is the ‘transverse bars and humps’ (71%) scheme while the
most unconventional one is the ‘transverse bars and speed table’ (3%) scheme.
The next step for evaluating traffic calming scheme in the vicinity of schools
in Malaysia is to conduct Base Line Data Collection on all of these selected
schools through speed measurements.
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