3.2.5 Records

Patrol records constitute another important data source. The records to be
filled in by the patrol units and their personnei are used not only for
administrative purposes (eg. fuel consumption) but alse traffic safety
measures analyses {total cases of incident, etc.)

(1)

()

(3)

Daily Vehicle Usage Record

'This form is to be filled in by the Chief of the patrol units. One form

is used for each patrol car a day.

The form records down the vehicle conditions after its inspection at
the start of the day before the vehicle is dispatched for its daily
patrol.

After each round of patrol, the distance travelled and time taken are

recorded.
Finally, at the end of the day, the total distance travelled and fuel, oil,

consumpfion are also recorded.

Daily Duty Record

This record is also to be f_'illed in everyday by the Chief of the patrol
units at the maintenance office,

This record keeps track of the number of daily patrols and emergency
patrois for the day, the patrol cars used and time, running distance
and patrol personnel.

Highway Patrot Record

This record is to be filled and kept by each patrol unit for each patrol
{daily or emergency). For daily patrol, this form thus records the
type, location of incident or obstacles spotted and their
countermeasures taken.
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(4) Shift Change-Over Record

Every patrol unit, before it hands over to the next shift, must also fill
in the change-over form. In this form, any special instruction or item
to look out for are passed on to the next shift.

(5) Accident Yerification Form

At the end of every accident on the highway, when the emergency
patrol unit returns to the mainténance office, the patrol unit personnel
has to fill out the Highway Accident Envest_igation Sheet (see Section
3.5) as well as the Accident Verification Form. While the former has
to be filled out in triplicates, only one copy of the verification form
is to be filled and kept at the maintenance office.

(6) Affidavit

The Highway Authority Malaysia Act has a provision whereby MHA
is empowered to charge any individual who has caused damage to
properties or facilities belonging to the Authority. The patrol unit
personnel (irrespective of whether PLUS or MHA) is requiréed to
obtain an Affidavit from person/s found to have damaged the facility.
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FORM F:

AFFIDAVIT

To: - Director-General - _ :

Malaysian Highway Authority Date:
I
|Name. :
|-
i .
|Address: ' Tel:
F—
|Permanent Address: Tel:
| Vehicle - |Address:
| ‘Owner = —
{ or | Company Name: Tel:
! VUser _ - _ :
| jRepresentative: Tel:
|

i

I, the undersigned, hereby declare that due to my carelessness and fault, I have damaged
the property be!bnging to the Malaysian Highway Authority and hereby agree {o bear the

cost of repair/restoration to the said property under the Malaysian Highway Act ... ,

19..., Section ....., Clause ..... , OR, to pay the fine of .......... in claiming the confiscated
items.
* Damage to Property  ( )
* Littering ( ).
* Items Confiscated =~ ( )
(To be claimed b.efore ................ — )
“Signature | . Witness
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33 Traffic Management for Road Maintenance and Repair

131 General

The assurance of traffic safety and uninterrupted flow on the highway
necessitates that the highway infrastructures are well maintained at all
times. Repair’s'o'f pavement, trimming of grass and shrubs on the slope
and median, replacement of damaged parts by accident vehicles, cleaning

" of tunnel wall, are but a few of the various maintenance and repair tasks -

that have to be consistently carried out.

Road mainténané_e and repairs cannot be carried out safely and
satisfactorily without the appropriate traffic contrel measures.

Type of Traffic Control Measures

(0

(2)

(3

(4)

(5)

6)

N

Traffic Control at Highway
Shoulder

Blocking of One lane

Traffic Control at Median

Traffic Control for Opposing
Traffic Stream

Traffic Control in Tunhel

Blocking of Two Lane

Mobile Traffic Control

Main;eﬂance[Rggair Task

Work or cleaning of
shoulders, guardrail,
delineator, signs, etc,

Pavement repairs, joint
repairs on bridges etc,

Works at median - grass
cutting, shrub trimming,
guardrail repairs, eic.

Works on an undivided
two-lane highway_

Overlay in tunnel, cleaning
of tunnel ceiling/walls,
reptacement of lighting paris
and other devices

Large scale works on both

“lanes on one carriageway

Road surface cleaning, lane
marking work.

e
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33.2

The time pericd for implementing the above traffic control measures will
depend on the type and extent of work to be carried out, Minor works
may require traffic control for half a day to a day. Large scale works may
require as long as a week or a month.

If works have to be carried out at night, use red blinking lights in between
all the arrow signs at the taper section of the barricade,

Contents and Frequency 'off Road Maintenance and Repairs

Tlie followings are some of the maintenance and repair works that affect
traffic flow on the highway, '

a) Overlay of pavement and paverent repairs,

b) Lane marking, _

¢) - Road cleaning and vegetation control,

d) Traffic safety facilities maintenance,

e} ~Expansion joint repairs,

f) Resto_ration of damages caused by traffic accident,
g) Restoration works on stopes due to slides or slips,
h) Cleaning of tunnel sidewails.

Some of these repair works are not routine but are required after such
incidents as disasters and traffic accidents have occurred. Since such
repairs are not periocdic in nature, the timirig and appropriateness of traffic
control for these incidental repairs have to be carefully planned based on
the scale and type of repairs required.

On the other hand, some repairs or maintenance works are periodic in
nature. Some of these are:

a) Road cleaning and tunnel wall cleaning,
b) Vegetation control,
¢) Traffic safety facility maintenance.

= _ STUDY ON TRAFFIC CONTROL AND ﬂ
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1

Road Cleaning and Tunnel Wail Ctéanihg

Dust and sand if allowed to accumulate on the road may sometimes
be the cause of traffic acc;dents Dirt accumulated on the surfaces

‘of various facilities can speed up the detcnoratlon of these equ:pment.

weakening of their durability or even reducing their v_1s_1b1hty to the

‘road users. Soil and sand can often clog up the drainage system,

which in turn causes water to accumulate on the road surface, If such
phenomenon is not quickly corrected, the wet pavement surface can
cause accidents and the water may weaken the pavement itself,

Periodic road cleaning. is also important to maintain the surrounding
environment and the aesthetics of the highway.

"The task of cl_éaning’ the highway and other facilities can be divided

into six (6) categories:

a) Road surface cleaning,

b) Cleanmg of compounds in the service areas, lay-~ byes and
mterchanges

¢) Cleaning of other user facrhtles.

d) Cleaning of highway safety equipment, :

e) Cleaning of electrical, lighting and communication equipment,

f) Cleamng of tunnel walls, tunnel lighting and other facilities,

The frequency of _cléa'ning does not only differ by the above category
but also by the sectional daily traffic volume, or their frequency of

usage.

As 2 general guide, the cleaning frequency for the above six (6)
categories are as follows:

(3) Road Surf) ace Cleanmg

Cross- sectwnal Danly Traff ic Volume Freguency
(veh/day)
Less than 5,000 Once a week
5,000 ~ 10,000 _ 3 times a week
10,000 - 50,000 Once a day
More than 50,000 12 tiraes a week
mny STUDY ON TRAFFIC CONTROL AND osics
c N ) » ! 7 7 . ESHARTA
___in [L_\ MANAGEMENT SYSTEM OF MALAYSIAN @umm

EXPRESSWAYS AND TOLL HIGHWAYS )

. 3-51




(b)

{(c)

(d)

(e)

(f)

Cleanihg of Service and Interchange Areas

5,000-10,000 10,000 veh/day

Area
(veh/day) or more
Service area/” - Once a week Once a day

parking area

Interchange Area Twice a month  Twice a month

-_Olher Road Users Facilities

Public Toilet Once a day
Traffic Safety Facilities
Guardrail, Signboards, Drainage QOnce a year

Electrica’.,' Lighting and Communication Equipment

Those undergoing daily Once a day

inspection

Once a month or once
in 6 months or a year

Those undergoing periodic
inspection

Tunnel Walls, Lighting and Other Facilities

Daily Traffic Volume (Veh/day) Frequency

Once a year

2-3 times a year
Once in 3 months
Once a month

Less than 10,000
10,000 - 36,000
30,000 - 50,000
More than 50,000

Jien
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_ Except for its two ends, a"tun;iel is an enclosed environment whereby
exhausts from moving vehicles, oils, carbon, tire dusts, sand and dirt
are floating in the tunnel air. These floating elements are compressed
and stuck to the tunneél walls by the piston effect caused by the
_moiwing vehicles. The filth coated walls, lighting surfaces would then
diminish the luminance in the tunnel.

Where traffic volume is small (less than 5,000 vehicles a day), manual
cleaning of road surface or tunnel walls may be possible. As traffic
volume increases to about 30,000 veh/day.for a 4-lane highway, the
need to introduce mechanical cleaning method is essential in view of
the necessity in shortening cleaning “time and minimizing work
hazards to workers in the tunnel,

This is particularly true for tunnel where traffic control during the
cleaning period is much more dangerous than open air highway

- sections. It is desirable that such traffic control be removed as soon
as possible.

Some mechanical cleaning equipment are:

i) Road Surface Cleansing * Maechanical sweeper with
rotating brushes
* Water spraying vehicle
ii) Tunnel Wall Cleaning * Brush-cleaning vehicle

{(2) Vegetation Control

Besides beautifying the highway landscape and disaster prevention
(prévent'landslide on sldpeS), natural vegetation like grass and shrub
are useful elements in enhancing traffic. safety by means of
channelizing visual angles, screening of glare, etc. Management of
ground-cover and shrubs inciude not only mowing of overgrown grass
and trimming of branches but also spraying of insecticides, water,
fertilizers to ensure their healthy growth throughout the year,

STUDY ON TRAFFIC CONTROL AND ' —
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Frequency of grass cutting by area are listed up below:

Area Frequency of Cutting Height
(&) Shoulder ' ’ Once in & weeks (max) 50 mm
(2} Slope C once in 10 weeks (max) 100 mn
3 Loop Area ' Once in 4 deeks 100 mm
(4) Special area (Town Council/ {at medien and siope)
Municipal Council Aress) '
3 Lay-bye/Rest Area * Once/4 weeks (flat areas) 150 mm
* Once/10 weeks (slope) 100 mm
(3) Traffic Safety Facilities Maintenance
Traffic safety facilitics on the highway'such as lighting, guardrail,
delineator, road signs and markings are exposed to the elements and
are also subject to dirt, rusting and damages. Maintenance of these’
facilities in the form of cleaning their surfaces, replacement of broken
parts, repairs of functional parts, are necessary. The need for
maintenance of these facilities is identified by means of daily
inspection or periodic inspection.
Maintenance work for lighting, guide signs, warning signs are carried
‘out at considerable high places from the ground. Assurance of safety
and minimizing likely disturbances to traffic flow have to be
considered when carrying ouf such works. The use of beam-lifter or
other mechanical equipment is recommended.
3.3.3 Traffic Control Measures During Road Maintenance and Repairs
In carrying out road maintenance and repair works, traffic control
measures are to be implemented to ensure users safety, safety of the
maintenance workers and subsequently the upgrading of the work’s
efficiency. When implementing the traffic control measures, caution has
to be observed on the following:
1) - Prior and during its implementation, two flag men in the case of
traffic control involving blocking of one lane; or one flagman in the .
case of traffic control at shoulder has to be stationed upstream to warn
on-coming vehicles;
: - . STUDY ON TRAFFIC CONTROL AND AEWBIGA
:JJl @rf}_\ MANAGEMENT SYSTEM OF MALAYSIAN @h‘.ﬁ’&‘."
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2)

3)

4)

5)

6)

Large warning sign ‘mo'un'téd __oi] truck should be used to cover the
safety of workers from the back when they remove signs, cones, etc.
after the work has been completed;

In the case of traffic control on a two-lane highway where workers
are subject to high risks, traffic sign trucks are to be used to ensure
that all on-coming vehicles are stopped from both ends before the
traffic control measure is put into effect;

The placement of warning signs, traffic signs, cones should start from
upstream. Their removal, however, should proceed from the opposite
direction;

When a traffic control measure is in effect, effort must be made to
warn the on-coming vehicle about the measure as much as possible;

Before ‘any work ~should begin, the traffic control measure
implemented should be double-checked to ensure its correct

" implementation and effects as desired.

3.3.4 Methods in tmplementing Traffic Control

)

At.—road' Shoulder

Traffic control at the shoulder is implemented if work is to be carried
out on the road shoulder, either within or beyond the guardrail for a
short time period (see Figure 3.3.1}.

Step 1  Place a roadwork warning sign at 350 m upstream from the
work area. :

Step 2 Align cones starting at 150 m upstream forming a taper at
10 m infervals and continue along the curb marking at 10 m
intervals until the end of the work area,

Step 3 Position the mobile warning sign truck at 100 m upstream
and behind the cone barricade,

 STUDY ON TRAFFIC CONTROL AND s
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(2) Blocking of Left Lane

Traffic control measure as illustrated in Figure 3.3.2 covering the
shoulder and left lane is implemented when major work is to be
carried out on the shoulder or left lane. In the case of a 6-lane
divided highway, the placement of warning signs along the median as
in a 4-lane divided highway may be waived.

Step |

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Place roadwork warning signs at the shoulder and median at
1000 m, 500 m upstream from the start of the barricade.

Place 'Narrow Carriageway’ warﬁing signs at shoulder or
median at 300 m from the start of the barricade,

*No Overtaking and 50 km/hr Speed’ regulatory signs are to
be placed at shoulder and median at 100 m upstream from
the start of the barricade.

A flagman is to be positioned at 300 m to 400 m from the
work area.

The barricade, starting at 300 m to 400 m from the workman
consists of a blinking light and arrow signs set to form a

taper at 20 m to 30 m_intervals and cones zlong the lane
marking at 10 m to 20 m intervals,

‘The mobile warning sign truck is parked at 100 m upstream.

"End of Control” sign is finally placed at 50 m downstream.

i@
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Courtesy of Japan Highway Public Corporation

Traffic Regulation During Road Work on the Left Lane

(Notice the flagman and the truck mounted
with a large warning sign in the foreground)
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(3) Traffic Control for Work At Median (Type A)

‘Traffic control of this nature (see Figure 3.3.3) is applied only to cases
where works at the median is well protected from the guardrail on one

side.

Step 1
Step 2

Step 3

Step 4

Step 5

Step 6
Step 7

- Step 8

Step 9

Place roadwork warning signs at the shoulder and median at
1000 m, 500 m upstream from the start of the barricade.

Place 'Narrow Carriageway’ warning signs at shoulder or
median at 300 m from the start of the barricade.

"No Over_taking and 50 km/hr Speed’ regulatory signs are to
be placed at shoulder and median at 100 m upstream from
the start of the barricade.

A flagman is to be positioned at 300 m to 400 m from the
work area.

The barricade, starting at 300 m to 400 m from the workman
consists of a blinking light and arrow signs set to form a
taper at 20 m to 30 m intervals and cones along the lane
marking at 10 m to 20 m intervals,

The mobile warning sign truck is parked at 100 m upstream.

"End of Control" sign is finally placed at 50 m downstream.

On the -opposite carriageway and at the median, roadwork
warning signs are placed at 300 m and 500 m downstream.

Cones are also setup along the median at 10 m to 20 m
intervals.

e
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(4)

(5)

Traffic CoﬁtrOl for Road Work At Median (Type B)
Di'{‘{‘ering:l‘romrType A, traffic control at median for Type B {see
Figure 3.3.4) is applied to works where guardrail protectmn from both
sudes are not sufficient.

Set the control mea’sures as in Type A, Steps | to 7 and repeat them
on the opposite carriageway.

Blocking of Oneulane on a Two-lane Highway

For work to be carned out on oné lane of a two-lane undw;ded

' hlghway (see Figure 3.3.5), workers are subjected to danger from

vehlcles travellmg in both directions. Traffic flow is reduced to only
one direction, Traffic signals or flagmen are used to stop vehicles in
both d:rectlons and to effect alternative flow of vehicle from each
direction.

Two barricades are needed for effective traffic control. The first
barricade is setup around the work area. The second is setup on the
other traffic lane to control the apposite traffic stream. The setup of
the first barricade is to start from upstream while that of the second
barricade is to start from downstream.

First Barricade

Step 1 Place the "Roadwork" .war'nin'_g signs at 1000 m and 500 m

upstream from the start of the Ist Barricade, followed by a
"No- overtakmg" regulatory sign or "Narrow Carriageway”
warning sign and a "Slow" regulatory sign at 300 m, 200 m,
100 m upstream respectively.

Step 2 A flagman is stationed at the start of the barricade together
with a traffic signai. The barricade consists of arrow signs
~ set along tapers, before and after the work area. Cones are
set along the lane markings at about 10 m intervals starting
from 300 m upstream until the first arrow sign of the second
taper.

Step 3. A mobile warning sign truck and another flagmau are
positioned behind the first barricade.

e
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~ Second Barricade

Step 4 Starting from downstream, place the "Roadwork"” message
signs at 1000 m and 500 m, followed by a "No-overtaking"
" regulatory sigh, a "Narrow Carriageway" warning sigh and &
"Slow Regulating" sign at 300 m, 200 m, 100 m respectively
from the start of the second barricade.

Step 5 Similar to the first barricade, arrow signs are placed along
tapers before and after the mobile sign truck, leaving a 20
m gap from the first barricade for the traffic streams to pass
through.

(6) Blocking of One Lane In A Dual Carriageway Tunnel

This form of traffic control (see Figure 3.3.6} is required for any
work to be carried out in a dual carriageway tunnel.

Follow the step 1 1o 7 as in the case of blocking a left lane.

(7) Blocking of One Carriageway and Diversion of Traff ic to Opposite
Carriageway '

Large scale work on both lanes on one side of the highway requires
that vehicles be diverted to the other carriageway and back (see
Figure 3.3.7). This type of traffic control must be carried out only
along sections with good alignment and visibility.

Twa barricades are needed to ensure smooth and safe traffic control.
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First Barricade -

Step 1

Step 2

Step 3

Follow the setting of "Roadwork" warning signs, "No
Overtaking", "Slow", "Narrow Carriageway Sign" as in the
case of blocking of left lane, In addition, however, a two-
way warning sign and a "Diversion" warning sign are needed.

The barricade is setup using arrow signs, a blinking light and
a flagman along a taper and another row perpendicular to the
carriageway.

Second Barricade

Setup the "Roadway" warning sign, *Narrow Carriageway",

""No Overtaking" "Two-way" signs-as in the first barricade

. ‘Step 4 .

»

starting from downstream on th_e opposite carriageway.

The barricade taper is made up of two rows of arrow signs,
one to guide the mainline traffic stream, the other to guide

- the diverted traffic back to the opposite carriageway.

Step 5

.Cones_ are élign_ed along the lane marking to protect the

diverted traffic.

Similar traffic control measures for each of these cases are also
applied to works carried out at night. In addition, however, red

blinking

lamps are to be used at tapers to warn drivers. If necessary,

strong spot lights are to be used to illuminate the traffic and warning

signs,
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Traffic Coordination When Implementing Traffic Control

‘the traffic control measures discussed above have the potential of creating
severe traffic congestion if they are carried out on heavily trafficked
highway sections. The implementation of such traffic control measures on
highway sections during periods when the traffic volume is 1500
veh/hr/lane or more must be avoided as far as possible.

Roadwork on such sections must be carefully planned to be carried out
when the traffic volume is less than 1500 vehicles/hr/lane, such as at
night, during holidays or sundays. Alternatively, collective roadwork
have to be planned, i.e. works to be carried out on long stretches, possibly
between two interchanges. When such collective works are carried out,
congestion at both ends, i.e. at the interchanges is often unavoidabie. To
alieviate this congestion, announcement by means of pamphlets, posters
or news have to be effectively employed to encourage detours.

Traffic Management Measures for Unusual Conditions

Incidents that discupt the smooth flow of traffic on the expressways and
highways can be distinguished between "man-made” and "natural”.

Man-made incidents include those caused by the road users such as traffic
accidents, vehicle breakdown, fallen objects, spilled load, fire on
roadside/slope caused by discarded cigarettes. Others are due to traffic
managemeut activities like overlay, pavement repairs, cleanihg work,
equipment repairs and so on. Yet others may be caused by external factors
like fire close to the highway corridors, damages to access road facilities,
illegal accesses by pedestrian, slow-moving vehicles.

Natural incidents are due to natural causes like weather (thunderstorms,
fog, strong wind, flood) and its related incidents (slope slips, fallen rocks,
landslide).

All these incidents pose threats to safety of road users and are potential
causes for traffic accidents. Appropriate and prompt measures in handling
such incidents are therefore important if any loss to lives or properties are
to be avoided. '
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3.4.1 Standards for Def‘iniﬁg Unusual Conditions
(1) Accident Related Incident
{a) General Accident

i) Accident involving death and injury,
ii) Accident involving buses, '

-iii) Accident involving vehicles carrying hazardous goods,
iv) Accident involving vehicles on fire in tunnel,
v) Accident involving vehicles fallen off the carriageway,
vi) Accident involving vehicles crossing over the median,
vii) Other major/serious accidents. '

(b) Accidents Caused by Ineffective Traffic Management Practices

i) Accident due to fallen rocks, accumulated sand or earth on
carriageway, _

ii) Accidentdueto pavement sinkage, unlevel surfaces and other
‘pavement structural defects,

iit) Accidents due to repair or improvement works or other
works carried out on the carriageway,

_iv) Accident caused by unremoved fallen objects or foreign
- objecis on the carriageway, : ~

v) Other accident connected to inefficient traffic management

practices.

(c) Accident Caused by closure of Road Section

i) Accident caused by expectation or implementation of road
closures involving more than one interchange,

ii) Accident caused by expectation or implementation of traffic
control on one carriageway for more than [2 hours,

iii) Accident caused by expectation or implementation of road
closure for more than two hours.

(d) Other Peculiar Accidents

i} Accidents involving staff from the highway maintenance
contractors and its appointed staff, _
if) Accident involving Police or fire fighting personnel on duty,

: - STUDY ON TRAFFIC CONTROL AND p—
__J II Er&.\\ MANAGEMENT SYSTEM OF MALAYSIAN Py
_ EXPRESSWAYS AND TOLL HIGHWAYS )

3-70




()

(e)

a)

b)

o

d)

iii) Accndent znvolvmg damage to toll gates

" iv) Accident involving VIPs,

v) Accident due to damages on large scale facilities.

Other Types of Incident

i) Theft,

1i) Robbery.

‘Adverse Weather Related Incident

Occurrence or forecast of‘ heavy thunderstorm, strong wind, fog,
mist or other adverse weather conditions, '

Landshde, flood, hghtnmg and other natural disasters,

Fire involving properties/facilities belonging to the Highway
Authority or the concession company,

Other unusual incidents that have effects on ‘the Highway
Authority or the concession company or those where special
countermeasures need fo be provided.

3.4.2 Communication During Unusual Conditions

The communication flow when incident occurs under unusual conditions
are illustrated in Figures 3.4.1 and 3.4.2.

Figure 3.4.1 shows the flow of information from incident site to MHA
headquarters via traffic control centers at MHA's maintenance offices.
This system applies to routes directly under the management of MHA.

Figure 3._4.2 shows the flow of information from incident site via control
centers at regional center to MHA and PLUS headquarters. This system
applies to those routes under the management of PLUS with supervision
from MHA.

BITGEN
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3.4.3  Traffic Management Procedure

(1) Accident

via * Emergency
telephone : i
TV ”’,,—'ﬂ patrol Unit ]
* Yireless Tratfic : :
*Exclusive Control[| — 3 &wbulance
telephone Centar (if person Is |
* public injured)
telephone . o
Towing company

{when vehicla

Activate

is disabled)

Maintine
arnd Tollgate
changeable
message

signs

Person In-charge
at maintsnance
office or rapional
office for rémoval
of falten objects

(2) Breakdowns

via * Emergency

Fire
(Firefexpiosion)

Brigade

)H Traffic

Persoh
tnvolved
Accident passer-by
4. Happened 7
Highway
patrol
Unit
Police
patrol
Unit
Vehicle Person
break involved
donn

telephone
* gxclusive
telephone

Sumon mechanics

* Type of vehicle
* Cause of break down

control from workshop
Center stating vehicle
nurber,
location, neme
i of driver
Confirm

* 1f breakdown vehicle
ia affecting traffic
flow ’

Activate Mainline
and Tollgate

changeable
message signs
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344

(6) Congeétidh/r\dverse Weather Conditions _

When traffic congestion or adverse weather conditions occurs, the
tra_ff'ic control cénter is to activate message signs according to the
preset messages in giving warnings to the road users (see Section
3.7.5). During adverse {veat_her conditions, special inspection and
traffic control measures are needed. 4.0).

(1) Closure of Mainliné
If an unusual incident occurred that requires the closure of the

mainline, or section of the highway, special traffic management
measures is required (see Section 3.2).

Standards for Determining the Level of Traffic Control Measures
Required

Traffic management personnel have to be always alert and ready to tackle
any disaster or incident in their daily duty. Through appropriate training,

‘these personnel must be able to assess and predict the extent of likely

damages and effect of disaster on highway traffic. Only with such
alertness and knowledge can. they activate prompt and apt traffic
management measures when actual disaster strikes,

The initial disaster countermeasure is to prevent as far as possible the
occurrence of traffic accident, slope slips due to concentrated rainfall,
Next, if disaster has occurred, measures are to be taken to prevent the
spread of damages and prevention of secondary incidents. " This can be
achieved by activating the communication system and pass on the
information quickly to the traffic control center and users, assessing the
nature and seriousness of incident and deciding the appropriate
countermeasure to take. :

Anti-disaster system to be setup defines three levels of warning as *Alert’,
'Warning’, ’Emergency’ in accordance to the seriousness of these disasters.
Some standard measurements (target values) are set in Table 3.4.1,

Jie
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Table 3.4.1; _Srar:dafdé for Determining the Level of Traffic Control Measures
Regquired '

Phenomena

VBALERTH

WHARNING®

BEMERGENCY™ .

* Concentrated

Rainfall

Continuous rainfall
of 100 mm or more
for 8 hours

COntinuous'rainfall
of 150 mm or more
for 8 hours

Continuous rainfali

of 200 mm or more
for 8 hours (hourly
rainfall 25 mm/hr)

50 km/h speed limit
is enforced

50 km/h speed Llimit

is enforced

Visible distance
= 400 m

‘Visible diétance

= 100m

Visible distance
= 50 m or less

LY
80 km/h speed limit

50 km/hr speed timit
is enforced

Road closure

Note: *Wind speed at 5 m/sec -Fine send, pieces of paper are blown up. Branqhes_on
. tree swayed.. Travelling at 100 km/br along cut or filled
section nould experience difficulty in handling.

*Uind Speed 10 m/sec -targe branches of trees begin to swing vigorously, -
It has become difficult
to hold on to unbrella. Difficulty in travelling at 100

overhead wires begin to rattle.

ke/hr.

*Wind Speed 20 mfsec - Damage to property and human may erise and it is not
possible to travel at 100 km/hr.

e
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When various warning and control measures are put into effect, the
following conditions in each respective category must be met before they
can be lifted. ' '

(1) Heavy Rainfall

Lifting of "Warning"

a) Continuous rainfall has diminished below the target value by 30%
or more;

b) . For thunderstorms, the lifting of these warnings have to be
confirmed by the Regional Manager;

¢) Site inspection and patrol are carried out to make sure that the
highway is safe after the weather has improved.

Lifiing of "Emergency"
d) After restoration work has been fully carried out;

e) Hourly rainfall has falien to 0.8 or less of the target value;
f) Hourly rainfall of 0 mm has continued for 1 hour or longer.

(2) Strong Wind
Lifting of "Warning"

a) Maximum wind speed has falien to 10 m/s or less, safety patrol
has been carried out;

Lifting of "Emergency”

b) Maximum_ wind speed has fallen to 20 m/s or less, safety patrol
has confirmed.the safe condition of highway.
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3.4.5 Itemé for Cooperation Between Various Traffic Management Related

Agencies

(1) Traffic Management Bodies (MHA or PLUS) with Highwéy Police

The traffic management body, MHA for Penang Bridge and Karak
Highway, PLUS for N-S Expressway, NKVE, FR 11 and Senai-Johor
Bharu Highway, have to maintain a good rapport with the Highway
Police. Close cooperation between them on the following items are
important for effective traffic management,

a)

_b)

<)

d)

e)

_Consult and inform the pdlice of the installatior, location, type

of regulatory signs such as speed limit signs, changeable speed

" limit signs, No Overtaking Sign, etc. for effective law

enforcement.

Police is to be informed of major '_r'oadw"drk scheduted for-
execution, its location, time period, name of contractor by the
maintenance office or regional office. Request assistance from

~ police for traffic control if necessary. -

Police is to be informed of major disaster/ac_:cidenté/incident_/
fire/ explosions/spilled hazardous load by the traffic control
center. Request assistance from-the police for traffic control.

Assist police in accident investigation on site by patrol personnel.

Obtain a copy of accident record from the police for filing and
analysis.

JIE=
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3.5  Traffic Saféty Measures

3.5.1 Statistics and Analysis of Traffic Accident

()

(2}

General

The two main objectives of accident survey on expressway and
highway are: '

a) To gather data on traffic offence such as violation of traffic laws
by drivers on expressway and highway,

b) . To collect data on causes of accident and to establish safety
measures according to 3E’s app_roac’h in order to prevent future
accidents of similar nature on the expressway and highway.

The former is basically geared towards effective enforcement by
police while the latter is mainly needed by road administrator such
as M.HLA. and P.L.U.S. As such, only the latter is further elaborated
below.

Contents of Highway Accident Investigation Sheet (What Should be
Investigated) .

Traffic accident on highway is generally caunsed by various intricate
shortcomings ‘of vehicle, road environment and human behavior.
Accident statistics must ¢cover ali information required to understand
the actual event, cause and effect of the accident.

The fundamental items that need to be investigated are commonly

referred to as 5W and 1H. These are:

When - Date, Time, Weather, Day time or Night time, etc.
Where -  Location, Road conditionand function, Safety facilities,
' Traffic regulation, Visibility, etc.
Who - Vehicle type, Name of drivers, Sex, Age, Driving
Experience, Infiuence of alcohol and drugs, etc.
What -  Accident type, Casualties, etc.
' STUDY ON TRAFFIC CONTROL AND .
_-J " @F};\ MANAGEMENT SYSTEM OF MALAYSIAN oy
: EXPRESSWAYS AND TOLL HIGHWAYS '\(3)
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Why - Accident reason, Violatibn, etc.

How - Posit’ion' of ‘vehicle, Control of vehicle, Process of

~ accident, etc.

These information are collected and entered into the Highway
Accident Investigation Sheet as shown in Table 3.5.1.

‘The sheet consists of three main aspects which encompasses 49 items.
The main aspects are General Information of Accident (Al)
comprising data on "When" and "Where"; Movement and Behavior

of Accident (A2) comprising data related to "How" and "Why" as well

as Resuit of Accident (A3} dealing with data on "Who" and "What".

The relationship between each item and the three major aspecis is
shown in Table 3.5.2.

Table 3.5.2: Main Iavestigation Items in the Highway Accident
Investigation Sheet

Main Aspects ftems' Number in the Investigation Sheet

Al UWhen 6 7 B 12 13 16
where 9 10 1t 14 15 17 22 23 2 B 26
AZ  Mhy 3 32 33 W
How 2 29 30 36 37 38
A3 who 1B 19 20 21 41 44 45 46 47 48
what 3% 35 39 40 42
Gthers 1 2 3 & 5 43

N

| STUDY ON TRAFFIC CONTROL AND
MANAGEMENT SYSTEM OF MALAYSIAN
EXPRESSWAYS AND TOLL HIGHWAYS .

LEVBAGA
LERSHAATA
G MALATS A

=
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Table 3.5.1: Highway Accident Investigation Sheet

Actideng Iavescigation Sheet

13 Nane 3t Rgaa

2} degieral Qffice

3 Wainteranrce Offlce

33 Acgident Date

&) Aecideat Jime

Hour |

L) Yare of Emtering Officer - -

¥) Location On Mainline .

7y hay &) Nol fday 103 Location aff Haintine 11} direction
1. S, 5, Thur, 1. Normal T. E.iT £omp Lo $A, PA & FA, SA - 1..Har thsound
2. Koy, 8. fri, 3. Haliday K.P. ‘2. Entrance rap from S, PA 7. Petrsl 2. Southbourd
3. Toas, T, Sar, 3 Mecelaration Lens Station 3. Basibound
4, wad, ‘& Deceleration (sne L. Others &, Vestoourd
) .5, Toll Gate-. ¥. Urapgun 9. Unknawn
125 seathes| 133 Vind 1) Paciod of Day|15) Lighting 18y Visibility Qiscance 17) Surtace Condition -
1. Fire 1. Steang | 1. Oaen . o 1. Lass thas Som ’ )
2, Choiddy’ 2. bay 2, M- 2. 59 to 100w 1. 0éy
3. Foggy. 3. busk 3. 100 to 200 2. vee
&, Ratey 4, Night &, Qwer 200
5. Otnars | 8, Others T, Unkrown . 8. Others
&y Wrknewn | 9. Unknown | 9. Unkngwn 0. Ko Lighting 9. Unknown 9. Unktrown
18y Yehlele Type
Bus Trucks Passenger Car Matorcyele Prieateisn
. Raute Bus 21, Truck with 2 sales b4 wheels| 31, Side car 41, C0ce or less 3. Pedeserinn
13. Other Bus 22, Truck uith 2 sxle d & wheels | 32, Passenger Car ] 42, Cver 100ce {uorker}
25, trck with 3 aales 33 taxd $2. Pedestrian
25, Truck with & sates - {others).
25, Tewck ulth 5 or moce asles 22, Others
9. Unicnown
. 0OC. Hone
191 Maninuy 20y §212 Vehicle Ounershipl22) Rosd Line Structure -
Carcylng Overloading of eruckf1, Frivate usage " Roxd Classificetion tasd Form Other Structure
trpacity 2. Commarcisl wsagk |11, & or more lane dusl carrlagewsy 21, strafght 3t. Tuwel
of truck : : - 12, &-1ere dusl corrlagevsy 22, Curve 32, Tolt Bareler
g 8. Otheis 13. Z-1ane pingle carriagevay . on Halnline
% Untnoen 53, Bridge
299 Unknowy 79 Unknoun 3. Juction
D00 Ko 000 Moo
o 9, Unknown
00, None

23) Lécstion of Tra

ffic Regulation

24) Reason for Regulation

25) Traffic Jwa.

01. First Lang

2. Secind Lane

03, Overtsking Lang

04, CHimbling Lane

05, kcoelerationy
Deceleration
Lane

04, Shoulder

07, wedian

04, rpp

11, Fecing Trafiic {1.

12. Coordirating 2.

Tratitc 3

’ [N

5,

&,

. &,

23, Gthers .

29, tnkeown 0.
00, Ko Regulstion

Aetident -
Breakdowy ’
fonstition
Vorking on koad
Weather Condition
Traffie Control
Othtrs

Urkrown

Mo Regulation

1. Tes
2. ¥o

O.Upimn_

1. Lodition pelore

Accident

‘£, Hoveweot sust Géfore Actidens

26) Lare Classification

27} Movement

28 Resson of Maveswnt

‘29) Unaul deerstion

30) lenintnt Factor

01, First Lane

02, Secord Lane

0F. Cvertaking Lane

0. Clirbing Lane

05. Acceleration (Entrance)
05, Deceleration (Exity

07, Shoutder

03, Kedian

9. Ecergency Parking Space
10. Ogpoting Lane

&8, Others

9. Uninowen

00. hore

al.

oz,

2
.
03,
0.
or.
0a.
8d.
18
ok

tuming

Sraking

Stepping
Accelerating
becelerating
Changing to Right Lane
Changing to Lefl Lane
Retresting :
Qchers

Unkronty

hors

01, Changlng Lane before Overtating
02. thargfrg Lace after Gvertaking
3. Changing Lame for Entrance of Exit
04, Chenging Lane for Other Zedson
05, Evasion of Rear-znd Collision

D6, Evasion of kead-oh Collision

&5, Others
2. Unknown
BC. Koem

01, Irproper Steering
02, Irproper Ovirtaking

03, Improper Steering and Braking | 2.
04, Dther Steering/ocating 3.
05. Right-sigde Moving LN
05, Left-side Moving 5.
-] 07, Hear Kiszing é.
(Voo shory safety gop)
B3, Othere &
P9, Untnown 9.
00, Ko 9.

Sleeping
Over fatigue)

"¥o tooking Ahead

Rendoa Glancing
Drunk

Drug

fear Feelimg

Dthers
Unkngun .
kone

& Time
H

24 25

? Locatfon .

On Mainling
¥ T

1
t
!
1

3031 32 33

26 2/2829

¥ Name of al'caienal 3 Nalnrerance
. Olfice otfice
1 1 HIBH
Bl i
734567809
& File No.
i
iA i
10 1 12131415
5 -accldent. bate
Duy Konth Year
SEEREE
— A A -
16 1718 92021 2222

Hin 7 Duy g Noliday

10 Lecathon
Off Haintine

34

111, Obsteoction ard Aceigant Type .

3 0ztail of 32 Derell of

51) Devall of Fovement

321 Detail of Happenings

33} Qbjects of Obstruction

1. slip O, Broken Front Gless (01, 1st Pacly 21, Guard fence 3. Guard Fenca 41, Diverging End
2. Spin 02, Lok of Whesl 02, 2nd Party. 22, Turel Vali! 32, Separation €2, Toll Plata
3. Neamder 03, Rish onto road 03, 3rd Facty 23. Bridge 33, Curd
&, Out of Control by persoa 1. Guard Fence 26, Islard 3. sign 51, Fallen Goody
04, Rush onto road 12, tuval Wall 25. Slopa 35, Open Space
8. Others by anlmal 13, Aridge 26, Sign 35, Others 23, Others
2. Unknown 65, Flyirg Stone 14, Islend 27. Light Pole ’ 9. Unknowsy
0. Rene 04, Slope Slip 13, $lepe 28. Others 00, Weoe
07, water Splash 4. Sign *11-18 Laft-side of Road (shoulder} .
0. Fallen Gravel 17. Light Pole 21-28 Right-sids of Rosd
99, Unknown 14, others {0Hvided without Hedian)
00. Moot 31-35 Redisn
3%} Accident Typa 7 135} Finak Stopping Position 35) Stopping Condition | 37) Réason of ltem 29) -~ 02 1 03 Oaly
01, Head-&n Coltision |D1. Firsk Lace 10. Cpposing Lane 1. koremal Stopping 01, Talking utth Passengar
02, Rear-end Collinlon]8z. Second Lane 2. Roll Over Stopping | 02. Looking st Other Yarlcle
03, tontact Colliston (03, Overtaking Lene 38, Others 3. fverthrown Stopping | 03, Side Viewing
04, Runiing Off 04, Clisbing Lane 9. Unknown &. Normsl Stepping 8. Looking mt Accident Site
05, Ovarturning 05. Acceleration 00, Rone after Roll Over 05, Operating Radio/Stereo
D5, Personal pasaga (Entrance Lant) 5. Fell Desn 5. Seoking
88, Others 08, Deceleration 8. Stopping after Fire | 07. Toll (Honey or payeent)
9. Unknown CExit Lame) - &, Others 84, Others
00. None 07. Shoulder #. Unknown 99, unknown
0. Hore 00. Xone

03, lfuklrvn Space

Jos. medtan

1¥. Detail of Casualkies

Az
(L

26 Lane

Hie

Classification 27 Hovement

L1 L1

i - 1819
28 Resson of 29 Unusual
- Kovement Operation
20 21 2273
30 laminent
Factor
zk

Heppenligs
25 7
33 Objects of 34 Aceident
obstruction Type
29 3

35 Final

Stopping 34 Stepplng

Position Cordition
32 33 - 34

37 Rexson of Hea
) - 62 & 03 only

35 36

1415

38 Csswalty 32 vorel Number

¢ri]om|5'l ah
19202122

~imd

Fatal
1718

15t Party

1%

23 2425262728

2nd Party

29 30313233
)

Classification of &1 Classification

FPeople involved of Casualty
35 36
42 Sear Rele/
Kelnet
37

&3 Age &k sex 45 Year of Driving

1% Direction 12 weather 33 Wird | 38y Casualties 39 Xurbar 10) Classification Jai) Classifigation 2) seat Belt/Kelmet
1. Kon-casualty 1. ist Party of People Invalved of Casuslty T. Tasten se3f Bt
2. Injury Atcident 2. Zr<d Party 1. Driver 1. Faral’ i Z. Unfasten Saan Belt
3. Fatal Aceident 3. Toral Numbar 2. Front-scatsd 2. Sertous Injury 3. No sest bele
35 35 37 ’ " N Vo et
§. Urknnn Passenger 3. Slight Injury . Wear Ao
A Period 1bvisibikity 3. Back-seated 5. Do rot wear Helmet
. of Doy ABlighting  pistance Passerger
4. Rotorcycle
5. Pedéserian 9. Unknown
38 39 40 & Others D, Hone 0, ¥ore
’ 18 vehicle . Unknownt
17 Sysface ype 0. Woos
Lorditien (ist) {20d)
T -
. ' ¥. Detail of Oriver _
B : £3) Age 44) Sax &5) Year of Briving %5) Purpose of Driving | 47) Usage £8) Acclident Cause
It's LG L5 1. Hale Experience 1. Commite Y. st Tiee
4 L2 A3 . : F
) ) 2. Feaale 1. Less than ¥ year |0Z. Butiness 2. $evetalfyear Srea the Pelice
19 Maxieam Carrying 20 Togal Catrying 9. Unknown 2.1 to 2 years 03. $ight seeing 3. Severalfrenth Code
Capacity of Truek  Capecily of Truck 3.2t ¥ years o, Peivate &, Oftenfueek
’ 4.3 te 5 years 5. Patrol 5. Patrollirg
. 5.5 1o 10 years
45 A7 45 [1] 50?1 . &, ¥ore than 10 years
23 Location B, Others 88. Others 8. Others
21 vehicle 2Zzoadline of Tratfic Uk P
Oarership | Structure  Regulation P Unknow 7.
Accident Situation Drawing
5 53 54 5556 57 58 N
% Reason for 25 Traffic
Regutation dam
&0
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(3)

4)

Highway Accident Investigation (How to Fill Up the Sheet)

This Highway Accident Investigation Sheet is independent from the
Road Accident Report used by the Royal Malaysian Police for
recording accident data. This investigation sheet is to be filled up by
the highway patrol officer with cooperation from highway police,
especially column IV (Item No.38-48) and with reference from the
Road Accident Report prepared by the Royal Malaysian Police.

This investigation sheet consists of two parts, the one on the left side
are question items, each of which has several choices while the one
on the right consists of boxes for entering the codes of the answer for
data processing using computer.

The investigation sheet also include a large box at the bottom for a
sketch of the accident situation.

The highway accident investigation sheet should be filled up each for
every accident occurred on the expressway and highway even if it
only involves property damage.

Pointess to fill up the sheet is shown in Table 3.5.3.

Definition of Terms in the Highway Accident Investigation Sheet
(a) Definition of Casualty

The definition of fatality and injury differs from one country to
another. In Japan, for example, faial accident is defined as
where the person involved in the accident passes away within 24-
hours after the accident. Serious injury is defined as cases where
the person is hospitalized for more than one month after the
aceident while light injury refers to hospitalization of less than
one month,

STUDY ON TRAFFIC CONTROL AND @

_J " Kér&_\ MANAGEMENT SYSTEM OF MALAYSIAN

LE¥EIGL
LESwATR
MELATRA

EXPRESSWAYS AND TOLL HIGHWAYS L)
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e

N2y Héw
Input Name

/

Table 3.5.3: Pointers to Fill Up Highway Accident Investigation Sheet

acf-det irvestsation sreet ' — ot 2 teytonal Y anintenance 111 Obitructivn #nd drcident Type
"o R e T TR ~gnce 2 tice T 1 0':‘" T m:‘“ 313 Detail of Moverent|32) Dxtail af Happenirgi])3) Dbjecis of Dstnction
rl [ ) 'l T tiip 01, Brokes front Glase |01, 1sy Farty . Guard Face 3, Cukrd Fern A1, Olverging ()
- | 7 e T Lo H Py 2. win 02, tost of vheel 02, 2nd Perty 22, Turest Va1t 32, Separation 42, Toll Pharn
33 desident Tute : 1 236656 T8 S 3. Mearckr 03, tush onto rosd 01 3ed Parny a. i I, Cwed
43 Aggident Time Hoyr Iy 4, out of fontrol by perdon 1, Gard fence 4. lalsxd K, Slen 1. Fallen Soods
11 taw of Entrring dlficer - ] & rliawe. 26, tush onto rosd 12, Tuval wakl 5. Slope 35 Open tpace
L] B ralloay 91 Location On Mainline 107 Location off Cainlire 1) direction T A, Dtherd by ssiral 13, dridge 6. Sipn 3, Others A3, Others
9) 1. fun. ¥ Taare, b, Mgreal 1. !u‘g.rm o U, RIS 1, Sortaboued 1 Al F. Wednouny 5. Flying Stone 1B, taled 7. tight ol 2. Unlrown
2. men, &, Fri, 2. raliday [N 3. Engrinea raep from T4, P2 T, Faisel 2. Southbourd Q. e 04, Slepa Slip 13, flopr 23, Ohera ) 03, Wore
]nput Values| * Tos, T, fat. 3. sreelaratfon Lwe tation 3. taxtbound DRV FEER LR 07, water Splash 14, sign *14-18 telt-side of toed {choulder)
L. oued. 4. Beceleration tane B, rx 4. Vestsound 5 Accideat bate 04, Falben Gravel 17, Light Pola 2028 Hight-ide of Read
5. Tall Gste 9. Untrown £. Unkrown Cay  Month Tear 92, Wnkrown 18, Othera Divided without Kedian)
0, Rond 31-34 medlan
123 veasher | 11 vind 141 Pasiod of Dey| 150 Lignting w4 visieilley olarance 173 $urdace  Londition ““m .
V. Firt 1. ftrong [ 1. Gawn 1, o 1. Loty than 55 617 18 0 2021 2222 Wy Acehdent Typd 353 Flaal Stopping Porftlon 34) Stogping Codition | 37) Reason of Btem 27) - 02 1 01 Only
2. Cienty 2. bay 2. ot 2. 30 10 10N 1. dry 7 18 ’ O, Mead-on tolllsion OV, Firet Lont W Oppoting Lene 1. warsal Lropping R1. Taiking with Passenger
3. Foppy 3. bk 5. 100 te 200w 2. wet ~ 3 02, Rear-erd Coliinlon}0Z, Secord Lane 2. oLl Over Stopplrg | 02, LookEng at Other Vehicln
&L taley &, wigar &, e 200 b lies Rin 7 Duy 4 Mobicay 03. Contact Colliston |03, Overtatfng Lane 83, Others 3. Ovacthrown Stopping | 03. Side Vierlirg
%, Qtagers | 3. Others 9. Lrincen &, Otrars ™. kueniop off oL, Clisbing tane 7. bnakngun %, Torml Stopplrg 0%, Leoting at hceident Site
9. trareen | 7. Uoaroun | @, Uningn 9. ba Ligrting #. Urirowvn §. brangun 05, Tvertwrning 5. Acteleration 0, Wora afber Boll Cwer 5. Opetating TediofSteres
: 24 25262712829 0, Fersoral DERagy thntrence Lane) 3. Fell Down B4, Saoking
A4, Grhers 08, Deceleration 4. $topping after FTre } 07, Toll (morey of payssat)
= ? tocatken - 10 Location @R, Lrknoun £Exit Laned 8. Ochera B, Gihers
183 ¥eritty Trpe - O Kalntita OFF ralalline | oy oe 7. Shoulser 9. Unknown 9. Urron
oz Trucks Paisergir Lar )luzénytl! Pezesttion : : 08, Parklirmg Space Q. Borw &3, Wore
: — I —
1. foute Tus 21, Truock with T axles L4 vheels] 31, Side cor &6, 100 of Lesy 3l Pedestrien H ! 09. Nedinn e —
13, Other s 2. Truck with 2 aala & & wherls | 32, Paszenger Car | 47, Over 1005¢ {vorter) 30313233 ED) W Dersiiat e ;
2, Tekk with } asles 3. Tenl 32, Pedertrisn
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{b) Definition of First Party and Second Party

It is clear that an accident involves the collision of one vehicle
with another vehicle, person or property.

The complex rear-end collision is comtmon on expressway and is
known as one accident even if ten vehicles are involved.

First Party (lIst Party) is defined as the person (including
pedestrian} whose negligence is the prime cause of accident. In
case two people are equally negligent, the person who suffers
comparatively slight injury is the first party,

In property damage accident, the driver is always treated as the
first party, the property as second party while the passenger is
the third party.

(5) Data Processing of Highway Accident Investigation Sheet

It is recommended that the highway accident investigation sheet be
filled in triplicaie, each of which is to be kept at the maintenance
office, regional officc and Malaysian Highway Authority
Headquarters.

The regional office is to be responsible for processing the accident
data by computer as well as investigate and anaiyze each accident.
The results of analyses, such as in the form of monthly report
containing concise accident statistics must be sent to the Police
Headquarters and MHA headquarters. Besides, the regional office is
required to report the total number of accidents and casualties by
categories every month to MHA and the Police headquarters. With
these information, the MHA and Police should then publish annual
and monthly reports on "Accident Statistics Report on Expressway-
Highway in Malaysia”.
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{6) Focus of Accident Analysis (What Should be Analyzed)

The occurtence of road accident is a complex phenomenon whose
exact cause is sometimes difficult to establish as each accident occurs
ata different place, time and under different circumstances. Complex
as they are, however, it is still possible to map out a general trend and
characteristic of accident causes using statistical analysis. Based on
these analyses, it is then possible to devise ways. 10 reduce the
probability of accident occurrence or to minimize accident damages,
The accident analysis can be carried out in two main approaches,
namely Macro-Analysis and Micro-Analysis.

Macro-Analysis is the approach used to investigate the social,
economical and regional characteristics of the accident, while Micro-
Analysis is to analyze the occurrence and relationship between
vehicle, people and highway environment. The highway accident
investigation sheet is to gather information for the Micro- Analysis.

Using the report of highway accident investigation sheet compiled by
each maintenance office, the accident siatistics are to be processed
and analyzed by the regional office. It may be analyzed as follows:

a) Number of accident by vehicie movement (behavior),
b) Wumber of accident by imminent factor,

¢) Number of accident by objects of obstruction,

d) Highway sections having high accident rate.

These accident statistics should be processed on a monthiy, half-
yearly and yearly basis.
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(7) Practical Use. of Analyéis {How to Use the Results of Analysis)

Accident data deduction and analysis is really indispensable for
carrying out effective operation and maintenance works on the
expressways and highways.

In the Department of Engineering and Operation Bureaus of Japan
Highway Public Corporation, for example, a section is specially
created to deal with traffic engineering work. This section is
responsible for preparing annual highway accident statistics report
and traffic volume.

This traffic engineering section also carries out studies and surveys
for the operation and safety of expressways. Some of the works are
as follows:

a) Investigation on the accident causes, safety measures,
improvement plans and cost-benefit analysis for the expressway
sections with high accident rate.

b) Study the relationship between the geometric design elementsand
accident rate. This is done by analyzing the relationship between
the accident data with the road structure data such as geometric
design element, roadway structure, safety devices such as
guardrail and lighting, etc.

¢) Survey actual use of parking lots by drivers on the service and
parking area along the expressway and investigation of
improvement plans.

d) Traffic noise survey and investigation of its couniermeasures.

e) Survey the volume, speed, vehicle path, driver's optical reaction,
etc. so as to evaluate the regulation of vehicles on the expressway
section for maintenance and improvement works,

f) Study the driver’s behavior during accident occurrence.

In order to make full use of the results of traffic safety analysis on
expressway and highway, and to implement traffic safety
improvement measures, it is necessary to establish a section
responsible for these tasks within the MHA organization,
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3.5.2  Traffic Safety Campaign

Traffic safety campaign should be conducted before the expressway is
fulty opened in 1995, In particular, campaign to inculcate safe highway
driving behavior must be conducted by the highway management body
targeted at all highway drivers.

In Malaysia, road safety campaigns have been undertaken by the National
Road Safety Counci! covering all roads in the country. Safety campaigns
for highway driving must be conducted in addition to these national
campaigns.

This section presents the theory and practice of safety campaign.
(A) Theory of Safety Campaign

Road safety is now a major area of concern among all the highly
motorized countries. Various efforts are geared towards improving
the level of safety on roads. Road safety campaign is one of such
efforts.

This section discusses the three major campaign elements, i.€. its
source, planning and preparation, and lastly its organization, A flow-
chart showing these three elements is illustrated in Figure 3.5.1.

(1) Selection of Topic

The underlying justification for a road safety campaign is to
reduce the number and severity of road accident. This is the
framework with which the choice of topics for safety campaign
must be buiit.

There are two main sources for the choice of topics:
- Rectify road users’ behavior that are prone to cause traffic
accidents. (manifest and supported by the accident statistics

prepared as described in section 3.5.1)

- Encourage the use of innovations which have been shown to
bring about a reduction in the number of road accidents.
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(a) Rectifying Accident-Prone Behavior

Undesirable behavior on the highways thatare accident prone
have to be first identified using the accident statistics, case-
studies or direct observation of the road users.

(i)

(i1)

Accident Statistics

When selecting topics based on accident statistics, the
foliowing should be considered.

It is necessary to determine whether the variable is a
direct or indirect cause of accident. For example, if it
is found that young drivers are more frequently involved
in accident on the expressways than drivers of other
age-groups; then before a campaign on this theme is
launched, steps should be taken to evaluate whether the
variable "age" is independent of other variables such as
experience or exposure to risk.

One must always bear in mind that an association does
not imply direct accident cause. It is recognized
however that accident statistics could be largely used to
identify the possible countermeasures with regard to
certain types of accident. An indepth analysis of
accident statistics is essential before it can be treated as
a source of themes for any road safety campaigns.
Hypothesis can be established prior to the campaign
thereby ensuring its appropriateness,

Observation of Road User Behavior

The road administrator is required to collect information
or data regarding road users’ behavior on the
expressways and highways. Information collected is then
used as a means of determining what type of behavior
causes accidents and hence indicates a possible choice
of campaign topic.

e\
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(b)

(c)

Innovation in Road Safety

Innovation is a very fruitful source of topic as it is
continually being developed. The setting of maximum or
minimum speed limits and the compulsory use of safety belts
in some countries are obvious examples.

"Innovation" may concern, for instance, traffic or vehicle
regulations as well as mechanical aspects of the vehicles

allowed on the expressways.

However, this source of topic requires concrete scientific

evidence of the effectiveness of the innovation; the absence’

of which could lead to errors with serious consequences. To
illustrate this, take the example of the use of a special seat
for children in Japan. Special seat made to accommodate
children travelling in car and firmly strapped to the
passenger seat 15 found to reduce the risk of the child from
injuries or even death during an accident. The use of such
an innovative device can be chosen as a topic for a highway
traffic safety campaign. However, it is found that only a few
type of make of such seats available in the markel are
effective from the safety point of view while others are
found to be unsafe as they tend to break away from their
fixation under strong impacts. Therefore, before a campaign
that encourages the use of such special seats can be launched,
those that are really effective and safe should first be
scientifically tesied and determined. The public should then
be informed of such findings so that they will only use the
safe ones. If such a precaution cannot be taken, it is
preferable that such a campaign not be carried out lest it may
lead to loss of lives.

Complementary Relationship Between Technical Measures
and Safety Campaign

If highway accidents are found to be largely due to
mechanical faults, technical measure in the form of regular
vehicle inspection must be enforced. In Malaysia, vehicle
inspection is compulsory for commercial vehicles and lorries
but not the private cars. Breakdown of private vehicles are
of'ten reported on expressways and highways,
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Such breakdown of private vehicles should be reduced as
traffic volumes increase on the exp'resswa_ys and highways,
Safety campaign in persuading motorists to undertake
periodic checks of their vehicles can be conducted.

However, both measures are not fully satisfactory as the
former does not guarantee Systematic detection of faults
while the latter does not ensure proper vehicle checks, The
best solution would probably be a combination of the
technical measure of vehicle inspection with a safety
campaign that encourages motorists 1o have the necessary
vehicle checks.

(B) Methods in Conducting Safety Campaign
{How to Run Safety Campaign)

(1}

@)

Campaign Timing

Though most campaigns may be launched at any time of the year,

certain topics are social and seasonal in nature. Two areas deserve
special mention here.

The first relates to the employment of certain safe manceuver or
action for communicating with other road users at the precise
moment of greatest accident risk (for instance, the use of certain
type of vehicle lightings in adverse weather conditions that are
capable of warning trailing cars on the expressways and highways
in Malaysia).

The second is related to behavior for which lengthy campaign
is desirable because of the *die-hard’ character of such behavior,
The campaign should be planned in such a way that it should
peak when the risk of accidents is highest, (for example, drunken
driving on New Year’s Eve and New Year period in Japan).

Campaign Duration
It is difficult to decide how long each safety campaign should

last. However, there are a number of rules or guidelines which
can help to estimate the duration of a campaign.

e
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(3)

A safety camipaign should last for at least two to three months
and preferably as long as possible so as to provide durable results
{except in the case of seasonal campaign that aimed at achieving
immediate adoption of certain measure such as the use of certain
type of headlight during fog condition on mountainous area like
Karak Highway, for example). But this somewhat academic
approach needs further elaboration. 1In fact, the longer a
campaign, the greater the saturation problems and the larger
number of different messages required to convey to the target
groups. '

Additionally, since a campaign is linked to its duration, it may
be necessary to choose between a long scattered campaign and a
short intensive one. Faced with this alternative, the second
solution offers greater chance of success. Results of a recent
experiment also showed that there is a strong correlation between
a capmipaign budgei (i.e. its advertising intensity) and its
effectiveness. Above a certain threshold of intensity or exposure,
however, a marginal rise in campaign duration does not lead to
a corresponding enhancement in effectiveness.

Lastly, there is a third line of action to which little attention has
been paid to-date, that is to hold short campaigns repeatedly at
regular intervals. :

Campaign Decision (Choice of Target Group and Media)

Success of a safety campaign depends on the content which goes
into its preparation. The design of an effective safety campaign
requires at least six months to one year-to accomplish.

{a) Target Group

The target group of a campaign is obviously linked to the
selected topic, implying that it should be as "specific" as the
topic.

This specificity need not mean that only a restricted number
of people should be addressed. Instead it shouid reach as
many people as possible to ensure the whole target group are

~ covered.,
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(b)

It is important to note that on occasion, the choice may have
to be made between several sub-target groups. It may then
be necessary to choose between those most affected by
expressway accidents or those most receptive to safety
campaign within the target group.

For example, it is observed that the motorcycle traffic
volume is heavy on the North-South Expressway, especially
between Kuala Lumpur to Seremban and on Federal
Highway. Besides, pillion riding is common. If one wants to
launch a campaign to encourage motorcyclists to drive safely,
two options ave possible. The first is to address the campaign
to all motorcyclists whereas the second is to single out those
who have been invoived in accidents.

The choice between several sub-target groups will of course
depend on the means available to the campaign organizers.
1t is always desirable to cover the largest possible number of
people in the specific target group. In fact, certain social
groups are less inclined to modify their behavior than others,
For example, children and old people are generally {(and for
quite different reasons) hard to *win over® directly through
safety campaigns. This difficulty may of course only arise
for certain topics buf when it does, it would be worthwhile
to reach them via an intermediate medium such as fami]y or
school. For example, since many motorcyclists commute on
the expressways and highways, the campaign may be
conducted effectively through their working place.

Media
The range of media available are listed below:

(i) Television - Television has the widest coverage
and it is possible to show movement,
enhanced by the use of color,
directly to the audience.

(ii) Radio - Radio also has a good coverage.
Some car users can be contacted by
car radios while driving.

B[GEN
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(iii) Press - The message is conveyed to the
target group along with a variety of
information (commercials, political
news, etc) which may be
inconsistent in their content.

Though this also applies to radio and
television, the disadvantage of using
the press is the combination of
information simultaneously on the
same page.

(iv) Posters - Coverage depends on the number
and placing.

The minimum size of a campaign
poster is recommended as 6m? on
expressway if they are allowed at the

road side.

Several countries have recently
changed the way of placing poster
- from outdoor to indoor as it has
been found out that the latter
conveys safety consciousness more
effectively than the former.

(v} Brochure, - These can be easily distributed,
Pamphlet, given to drivers, detailed points
Circular made out. Certain target groups are

very receptive to this form of
medium but wastage can be very
high. It is possible to distribute it at
"distribution points" such as Petrol
Station or parking place (PA, SA),
toll pate, etc.
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(vi) Stickers - Stickers can be exploited in a wide
variety of ways (inside or outside
vehicles). It can be wused on
"intermediate” media to reinforce the
emotional impact on the audience
(e.g. stickers on ambulances or patrol
cars). Stickers may also be used at
selected intermediate target groups
(such as doctors) thus increasing
their credibility.

(vii) Banners - Banners strung across the expressway
on the side of an overhead bridge for
example, has the effect of addressing
the driver directly,

In selecting the media and carriers, one should consider its
economic aspect as cost being an important factor in the
choice of media. In order to reduce the cost of campaign,
cooperation from commercial firms are needed provided the
safety campaign is not perceived as a selling device. The
interests of the manufacturer and the safety campaign may
often coincide {for example, campaign related to tires).

In such cases, cooperation is advantageous to both parties.
In addition, certain firms may consider that participation in
safety campaign is an excellent corporate policy in projecting
a positive corporate image (for instance, insurance company,
petrol company).

Practice of Traffic Safety Campaign
(1) Topics and Contents of Safety Campaign
Based on the above-mentioned theories and methods, the practice

of safety campaign is explained in this section. Asan illustration,
10 campaign topics and their contents are given in Table 3.5.3.
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() Knowledge of Safety Before Driving on the Expressway

(i) Vehicle Inspection

* - Fuel Gauge

*  Radiator Coolant Level
*  Radiator Cap

*  Fan-Belt

*  Eagine Oil

*

Tire Pressure

(ii) Check Loaded Goods
(iii) Prepare Parking Sign
(iv) Plan Driving Schedule/Routing

(b) On the Expressway

(i) Technique in using the expressway
- (effective use of acceleration lane)

(ii) Speed

Observe Speed Limit

*  Keep to Sale Headway
{00 kma/h = 100 m minimum
80 km/h = 80 m minimum

In case of rain, the headway should be twice the normal

distance.

L
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(iil) Driving

Use shoulder marking as optical guidance

Do not drive on shoulder

Use climbing lane when driving slow

Do not make U-turn on Expressway

Use signals when changing lane

Prohibit impropet steering

Prohibit improper braking

Use lower gear during down slope
_Reduce speed at tunnel exit and on bridge during
strong wind -

* H B K ¥ & K N »

(iv) Parking and Stopping

* Do not park and stop except on special occasion
such as breakdown, run out of fuel, etc.

*  In case of emergency,
- move car to shoulder
.swilch on the hazard lamp
put on the reflective parking sign
do not wait inside the vehicle

(v) Exit from Expressway

Pay attention to guide sign for exit
Use deceleration lane
*  Check speed using speedometer

(D) Sample of Highway Safety Campaign
As a case study of safety campaign, "Safe Driving on Expressway"

campaign is selected. The contents of this campaign is presented
below and its flow-chart is shown in Figure 3.5.2.
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(1)

(2)

(3)

Rational of "Safe Driving on Expressway" Campaign

To help prevent the rapid inérease in traffic accident (for
example, total accident number in March, April and May 1989
was counted as 80, 88 and 90 respectively while the fatal accident
cases was 80 during the three months) on opened expressway,

safety campaign related to safe driving is needed,

The execution of a "Safe Driving on Expressway" campaign will
help upgrade the consciousness safe driving on the expressways.

Target
*  Every Driver
Method and Characteristics
*  Poster (by prize contests)
Poster is chosen as one of the campaign media for the "Safe
Driving on Expressway" campaign. In this case study, the method
incorporates prize contest. Generally, the campaign is carried out
using ready-made articles. However, participation and original
idea of citizen is sometimes more effective than organized ones.
Prospectus and Awarding Honour Systems
The prospectus of poster should be as follows:
(a) Participant (Three groups)

*  Student

*  Professional Driver

*  QOrdinary Driver

(b) Duration (One year generally)

N/ 1GEN
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(5)

(6)

(c) Prize
First prize is given to one person for each group (total 3
people}
*  Student
*  Pprofessional driver
*  QOrdinary driver _
*  2nd, 3rd prize/each group
(d) Ceremony of Awarding Honour

Date, Time
*  Place

{e) Judgement
" Every .boster is evaluated by a Council.
(f) Sponsor List
{g) Sending Address '
Schedule |
Refer to Figure 3.5.2.
Cooperation with Media
Cooperation with media is very useful in running the campaign,
particularly the announcement of poster contest. The media,
especially TV and Radio is more effective with repeated

announcement during the contest period.

In addition, cooperation of media is required when the contest
results is décided and award ceremony is held,

B/ GEN
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Process

Time Schedule

National
Road Safety
Council
...... . H.H.A. ..—» Preparation of Prospectus
. {PLUS) .
. { . 2
. . months
....... Contact |.eeeeevennee--..p{NOLify)
. Media
. * Children Party
e dassamemmens —»* Professional Oriver Party
. * Private Driver Party
. 3
. months
Collection
. Set up 1
..... -] Judging . Judging month
. Council
. ——
. 1
..... | Supervisor |.....s official Commentary month
. ..+ Print and Distribute Top 1
. . Poster from Each Party month
..... —{Annoduncement .
by Media) w—.--.
: -
Distribution i
month

Figure 3.5.2: Flow Chart of "Safe Driving on Expressway” Campaigh

IR

STUDY ON TRAFFIC CONTROL AND
MANAGEMENT SYSTEM OF MALAYSIAN
EXPRESSWAYS AND TOLL HIGHWAYS

LEMAIGE
LEBLHAATA
MALATS R

s

3-109




3 6 Methods in Handlmg Hazardous and Hard -to- dlspose of Matenais,

368 .' 'Hamrdous and Hard to- dlspose of Matenals R
. 453 Dangerous and Flammable Substance I
(2) Poisonous Substarice - e
" (3) -Hard-to- -dispose of Substance
' (4) Stabilizing Agems ]

. Procedure in Handtmg Dunng Acc1dent
) Proparatl_on':of a.LnsL:on_rDangorous 'Matenals e

Rélated'Lowts or Regulations




16 Methods in Handling Hazardous and Hard-to-dispose of Materials

Various kind of hazardous goods are transported across expressways and
ordinary highways. When vehicles cafrying these materials are involved
in accidents, such materials often get spilled and may damage the road
surface or structure, become sources of fire or even explosion which would
affect the smooth operation of the expressways and highways.

3.6.1 Hazardous and Hard-to-dispose of Materials

Accidents involving overturned or side-turned vehicles where their
contents have been spilled on the highway would require special
countermeasures in preventing further accidents that might be induced Ly
the spilled materials. '

Effective and safe disposal of such materials, particularly if they are
harmful or hazardous require the precise knowledge of their
characteristics, potential danger, make, neutralizing agents, etc.

(1) Dangerous and Flammable Substance

Among the dangerous substances fhere are those that will ignite at
normal temperature, while others may explode if sprinkled with
water. The ability of the traffic management staff to recognize such
substances and the knowledge for disposing them safely are important.
Some of the common dangerous and flammable substances by types
and make are listed in Table 3.6.1. Flammable gaseous and liquids
such as those used for fire-extinguishing agents in cartel are listed up
in Table 3.6.2.

(2) Poisonous Substance

Besides the flammable substance, there are liquids or gases which can
catch fire easily. There are also substances which emit poisonous
gases when burnt or are corrosive to human skin. There are over 100
substances of this nature. Some examples are:
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1.  Yellow Phosphorous 12, Ammonia
2. AcidicSalts 14, Potassturn Hydroxide
3. Acetic Acid 15, Lead Monoxide
4. Nitro-benzene 16. Carbon Disulphide
5. Aldehydes =~ - 17, Phenol
6. Hydroxides 18. Mono-chloro Acid
7. Sulphuric Acid 19, Lead Phosphate
8. Sodium Compound 20. Aniline
9. Uric Peroxide 21 Sédium Oxalide
10. Barium Salts 22. Chlomg!ycerine
11, Bromide Compound
Table 3.6.1: Examples of Flammable Substances
Category Group Examples
A. Flammable at normal temperature in * Petroleum
liquid form * Alcohol
* Ester Acetate
* Chloro Benzoyl
B. Flammable at normal temperature in * Yellow Phosphorous
solid form * Phosphorous Sulphide
* sulphur
* Calx
* Red Phosphorous
C. Oxidizing Agents * Chlorates
* Peroxides
* Hitrates
D. Pangerous swhen contact with Water * Potassium
* Sodium
* Carpide
* Quickiime
E. Self Oxidizing Compound * Cellutoid

* Ester Nitrate
* Nitro Compound
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Table 3.6.2: Examples of Explosive Substances

1. Acetylene 5. Acetone 9. 8enzene

2. Oxygen 6. Butane 10. Dynamite

3. Hydroxides 7. Propane 11. Hitroglycerine
4. Carbon Monoxide 8. Turpentine 12. fiydrogen Cyanide

(3) Hard-to-Dispose of Substance

There are substances which are not dangerous and in fact totally
harmless but are difficult to be disposed off from the pavement
surface. If such substances are left unatiended on the highway, they
may pose danger to on-coming traffic. Examples of such hard-to-
dispose of substances are:-

Flo_ﬁr {wheat, corn, tapioca, etc.)

Sugar (honey, etc.)

Asphalt or Tar

Animal or Chemical Glue

Rubber Latex

Qil {cooking oil, palm oil, crude oil, etc.)
Animals (pigs, chicken, etc.)

N w s e

(4) Stabilizing Agents

There are various kind of stabilizing or neutralizing agents or absorber
materials for the removal of chemicals or oil spills on the highway
pavement surface. These include pellet-form or felt-form oil
absorbers, liquid-form oii-disintegrating agents, perlite, etc. The
farge number of dangerous and hard-to-dispose-of substances as
discussed above, require many specific and exclusive chemicals for
their safe and effective disposai. 1t is important, therefore, that the
traffic management office prepare a list of suppliers or specialists on
the disposal of such substances so that they can be easily contacted if
their services are needed.
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Below are some examples of disposing agents for the removal of oils.

Name Form Application Special Features

Perlite Granutar Oils Heat resistant up to
1200°c, Neutral,
Chemically steble

felt-form Oils Dil absorbing, can be

0il burnt after use. Will

Absorber not emit any poiscnous
' gases

3.6.2 Procedure in Handling During Accident

The basic procedure in handling hazardous materials during an accident
is depicted in Figure 3.6.1. The tralfic control center, maintenance office
and patro! car are the three main elements that form the basic organization
framework in dealing with the hazardous materials. Information exchange,
directories and others besides these three elements ensure that proper
traffic management measures are carried out.

Although it is the responsibility of the persons directly involved in an
accident to clean the highway of any spilled load or fallen objects from
their vehicles, it is 'expected however that the traffic management
personnel see to it that such materials be promptly removed to prevent
damages to the highway structures and dangers that may affect
surrounding areas or residents nearby.
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Accident fraffic Controt | - - Highway police
oceurs Center i Fire Brigade
“Assessment on Toll Gate
seriousness and *3+ Hospital
type of accidents *3 1 Municipal /Local Council Office
0 *3L Local Police
2B % oea
brd —
270% z
g‘g z = (Information conveyance and
228 lu reporting to related agencies)
®al| £ Tl
Loal e Ll
b0 I b
Highkay 0. (T é 9
patrot Unitl 58 EE’ wl®
P Q) < s ';-: '3
s % éﬁg T8 3
1]
K- S m &L 5; ’
G 4 ouner of the spilled load
% %2 Fﬂanufacturers of such goeds

v

Sole agents

) ) Maintenance Office
: Handling agent, if any
B G

<, % Chemistry Department,

%" Ministry of Health
(Obtain information on the spilled-over
materials)

Hote:

* - To take steps in containing the affected areas, put off fire, locate tanding
bilis if possible and report te traffic control center, prevent contact with
third parties and wait for directives from traffic control center

2 - To obtain cooperation from Police and fire brigade for handling the hazardous
materials

*3 - To contact if needs arise

Figure 3.6.1: Procedures in Handling Hazardous Materials
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Preparation of a List on Dangerous Materials

363
It is imperative that a listing of various dangerous materials, their
identifiable characteristics, their ¢ffects on health, methods of handling,
be prepared and distributed to the various related agencies, and
maintenance offices. Such efforts would contribute in strengthening the
organization in handling hazardous materials. when emergencies occur.
Such a listing should be carried in the patrol car for reference during an
emergency. A listing of companies that specialize in transporting
hazardous materials and their telephone numbers is also useful.
eg. Phosphorous : Other names, Yellow Phosphorous/Poisonous/Danger
tolor Odour  Flammable Method te Poisonous First
Combustible Extinguish Aid
Flame
Gaseous - - - Foisonous Inhale
if inhaled fresh air
Liquid pPungent Combustible Water Corrosive Hash with
smell spray, to skin,cut plenty of
foam, surface, Hater, see
powder,  eyes a doctor
wet soil immediately
Solid Color Pungent Combustible Water Corrosive Wash with
' less smel L spray, to skim,cut plenty of
to foam, surface, water, see
pale pouder, eyes a doctor
yellow wet soil immediately
3.6.4 Related Laws or Regulations

Traffic control and management personnel are reguired to familiarize
themselves with the prevailing laws or regulations regarding the handling

of hazardous or poisonous materials.

* % O % *

Regulations on fire-fighting
Regulations on explosives
Regulations on liquified gases
‘Regulations on poisonous materials

Others

e
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37 Function and Qperation Method of Traffic Management Equipment

370

- Central Compter System -

(1), - Functions .-

" (2): Hardware Configuranon
. (3) Software Configuratmra .

- Traff ic Informanon Collecuon Equ:pment .
o) ‘General
. (2) \_Emergency Telephone

S (3) Wirgless -

C(4). CCTV Coméra ™ -

(5) Vehicle. Detector

. (6) Weather Observatory Equ1pment

) (’I)\ i_Axle Load Welghmg Bndge

_ "Trafﬁc Infonnatmn Dlssemmmwn Equlpment e
‘(1) Changeable Message Sign . .
- (2) - Changeable Speed Limit Sign .

(3) Radio Broadcnstmg

. (4) Highway Radie -

7 - i__ {5)_ Informatmn BoardlCounier at Serv1ce Area N

Informauen Dlsplay _ B
- (1) --Methods in Dnsp]aymg Traff‘ ic Infonnauon el

(2) - Contents of Message

@) D:splayFormat

{4) ' Prioiity Ranking’ of Meqqages I

: {5) Dlsplay Messages Accordmg to Weather CDndlthl‘lS

= .Dlspiay of Changeable Speed len Slgns '

e

& Dmp]ay Messages on Ch‘mgeatﬂe Message Signq
“T(1) Mainline GMS ' Sovn T
©.(2)  ‘Access Road CMS
(3 Toll Gate CMS
.4y Tuonel CMS -
(5 S.lmple of Mess1ge Dmpiay on CMS .




3.3 Functions and Operation Method of Traffic Management Equipment
3.7.1 Central Computer System
(1) Functions

Information Collection _

The fundamental function of the central computer system is to collect
various information concerning not only traffic but also other related
information such as weather, construction work, events, etc. These
information is gathered by means of such equipment as vehicle
detector, weather sensor, emergency telephone, and CCTV. Some of
the information ate automatically coliected by these equipment, while
others are input by an operator.

Terminal Equipment Control

The computer $ystem, automatically or in accordance with a command
input by an operafor, controls roadside facilities such as changeable
message signs or changeable speed limit signs.

Man-machine Interface

Various data can be displayed on a display terminal in characters or
in graphic form. It provides all the information contained in the
computer system,; including traffic and incident data and system
operation, upon request by an operator in assisting him to understand
the current expressway and highway conditions or to organize
countérmeasures when necessary. Report to be displayed on a display
terminal inciude but not iimited to:

*  Current or historical traffic volume on through lane, on-ramp
and off-ramp,

QOccupancy rate or congestion level,

Weather condition,

Operational status of changeable message sign,

Operational status of changeable speed limit sign,

Incident information, _

Status and data from other traffic control and management
system,

*  System status including equipment matfunction.

* % B H N ®
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‘A map display will be installed in the traffic control center to provide
an overall visual presentation of the expressway and highway
conditions by lamp and other display elements, automatically or
manually. The following information is likely to be displayed on the
wall map;

Congestion,

Incident,

Regulation,

Expressway or highway conditions,
Changeablé message sign operation,
Changeable speed limit sign operation,
Emergency telephone.

* * K F % % B

Countermeasures Fofmation '
A part of the countermeasures formation is undertaken by the
. computer system, For example, message to be displayed on the
changeable message sign or to be broadcasted through highway radio
will be prepared automatically by the system based on the incident
information stored in the system. Messages are issued to the roadside -
facilities automatically or after confirmation by the operator,

Reports
Reports are printed through printer as records of traffic data and

system .operation. Reports are output either periodically or in
response to an operator’s request.

Recording _
Operational data and traffic data are recorded on a mass storage
device in a specified format for future analysis,

QOperation Monitoring

The computer system monitors the operation of computer system itself
and equipment connected to it including roadside facilities. If any
abnormality is detected, it will be recorded by a monitoring system,
and an alarm signal is issued when the fault is serious.

Data Communication

The ‘computer system performs on-line data exchange with other
traffic control and management systems through data channel.
Database in each system can be mutually accessed and traffic and

incident information can be exchanged.
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2

(3)

Hardware Configuration

The central computer system consists of a central processing unit
(CPU), peripherals such as magnetic disk, magnetic tape unit, printer
and CRT display, graphic display panel, control desk and interface
units for connection with a central controller for the changeable
message signs and detector data processor.

Figures 3.7.1 and 3.7.2 depict the hardware conf_‘iguratioh of a control -
center and a sub-center respectively. Figures 3.7.3 through 3.7.5
illustrate the control center and sub-cenier layout plans. Figure 3.7.6
depicts an isometric view of the traffic control center. The team of
traffic control officer, police officer, head and his deputy of the
control cenfer are all seated in the same room to facilitate direct and
quick information exchange and cooperation.

Software Configuration

The size and speed of the compufer requires a high degree of
sophistication in making the computer operable. This means that the
softWére must be carefully designed and must have the atiributes of
efficiency and ease of use.

The term "softwaré"” applies to all the programs that are written for
a computer. One definition of software is - "the internal programs
or routines professionally prepared to simplify programming and
computer operations”. These internal programs fall into several
categories, the totality of which facilitate computer use. They are
operating system, utility programs and application programs. The tast
two are controlled by the operating system.

(a) Operating System

The operating system has a real-time processing function for
multiple processing of main memory resident programs and non-
resident progiams in an efficient manner, All system resources
such as main memory, input/output ports, and external mass
storage devices are managed by the operating system.

lGN
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{b) Utility Programs

()

Util'ity programs are designed to f acilitate the efficient use of
computer system and normally include the following programs:

i) File management utilities,

_ii). Database management utilities,

iii) Compiler and assembler,

iv) Debugging tools,

v) Main memory utilities,

vi) Utilities for auxiliary storage,

“vii) Comimunication utilities,

viii) House keeping utilities,
Applicétioﬁ Programs

Traffic surveillance and control functions are performéd by
application programs, which consist of the following programs:

~1)  Detector data processing routine,
i) Weather data processing routine,

iii} Changeable message sign control routine,
iv) Changeable speed limit sign control routine,
v) = Man-machine interface routine,

vi) Statistical processing routine,

v-ii) Report producing routine.

Jien
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Upper Part: Traffic Regulation Display Pane

Lower _Pm_*t: Unusual Event Display Ponel |
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Figure 3.7.6; Isometric View aof Traffic Control Center




3.7.2  Traffic Information Collection Equipment
(n Geheral

Ini‘ormauon collectmn equipment are installed to gather a whole
spectrum of information that are not just limited to traffic flow, road
conditions and weather condxt:ons but also on those random
occurrences as trafﬁc congestion, accadents disasters and other
mcujents on the expressways,

These gathered'iﬁmrmation are processed into useful statistics to
facilitate traffic management, planning of improvement works or
other measures. '

Accordmg to the way information is gathered, the eqmpment may be
broadly classified into two categories. In the first category are those
which provide information when intervened by human. In the second
category are those eqmpment which print out data automatically,
Figure 3.7.7 illustrates the two categories of information colléction

equipment,
Qualitative Information
Manual - Audio . Emérgency
Moede Information Telephone -
Wireless
(in patrol
car}
. Visual CETV Camera
Information
Quantitative Information )
Automatic - | vehicle
Mode Detector
L~ |

Heéther
Observatory
Device

Figure 3.7.7: Two Categories: of Information Collection Equipment
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Emergency telephones, witeless and CCTV cameras gather qualitative
information which are utilized for devising initial countermeasures
against mc:de_nts. On the other. hand, vehicle detectors, weather
observatory equipment are used to collect automatically quantitative

_data such as traffic volume which are often analyzed and utilized as

(2)

parameters in planning traffic management measures or as standards
in defining various traffic management levels.

Emergency Telephone

_ Emergen'cy telephones are installed along the entire expressway and
" highway routes at 1 km interval in providing the basic means for

road users to seek help during an incideat.

Smce emergency telephones are meant for emergency use, the manner
that mformatmn is to be given by the caller or extracted from the
caller by the operator at the traffic control center is important.
Information on the incident must be accurate (i.e. correct side of the
highway, correct kilopost, correct emergency telephone code number,
correct to a certain extent the degree of seriousness of accident).
Inaccurate information can cause unnecessary delay for help to arrive,

Sufficient PR must bé planned and carried out in giving the general '

road users the correct procedure in using the emergency telephones.
Information on "when (o use it", "how to use it", "what to say to the
operator" must be given to the road users.

On the other hand, the emergency telephone operator/receptionist at
the traffic control center must be trained to respond to such calls and
the procedure in conveying the information gathered to the relevant
department/ agency.

Since most of the reports on accidents via the emergency telephones
are made by persons involved in the accident themselves who are
often emotionally unstable, whereby speeches by the caller are often
slurred and unclear. Even if the caller is a passer-by, he is often too
emotionally excited and thus unable to utter in clear and concise
statements. The operator should therefore follow a specific format

-in extracting information from the caller and not ask him in random
‘questions,

e
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(a)
(b)

()

Location

Direction

Nature of Incident
For accident .

For breakdown

- For .fallen object:

{d}
(e)

)
(®

Any Effect on Traffic:

Help Needed
For incidents

.' For breakdown

Time of Reception

Name of Caller

Code No; of Emergency Telephone
Kilopost :

Northbound or southbound: Eastbound or
westbound (if caller cannot comprehend
ask for direction as "from KL to Melacca
or from KL to Kuantan".

Any injured person _
Nature of accident (involving single
vehicle, rear collision, type of vehicle,
number of vehicles)

start, out of fuel, overheating, punctured
tires, etc.)

Type of trouble (engine failure, cannot N

Location of the object {on left lane or -

right lane)
Type (tire, sheet, plank, box, etc.)

Blocking left lane, blocking right lane

Ambulance required, tow truck requirad, |

fire engine
CaHl for repairman

For recording purpose, forms with the above items are fo be prepared
and filled in by the operator for each emergency call received. Such
information are to be properly kept and analyzed on a monthiy and
yearly basis.

(3) Wireless

Wireless are used - for communication between the patrol car or
inspection cars on site with the traffic control center, While on the
job, the patrol car rider (never the driver) is to use the wireless and
report the road and traffic conditions on a fixed time period basis or
distance basis to the traffic control officer.
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(4)

* From the traffic control ceh’ter, wireless are used by the traffic

control officer to despatch patrol cars in response to incidenis on the
highway. Patrol cars on the scene of the incident are to use the
wireless to maintain contact with the traffic control center, reporting

~ back the progress of incident handling and ask for further instructions

if needed,
CCTV Camera
CCTV cameras aré installed at congested highway sections and at

dangerous spots -for the purpose of traffic surveillance and
confirmation of incidents. CCTYV cameras are also installed in tunnel

for traffic surveillance and disaster prevention purposes.

(a) Traffic Surveillance

Unlike vehicle detectors which provide quantitative data, CCTV
cameras have the merit of supplying qualitative real time visual
images of the site conditions to the traffic control center. While
vehicle detectors require no persoit to record or monitor the data
coming in, CCTV cameras require an operator 1o be present full
time in monitoring the screen.

The operation of CCTY camera in information gathering requires
the specification of subjects, time period and recording (use of

~video tape, for example, to record the incident). For instance,
monitoring peak hour ' traffic, detection of -any incideats,
observing extent of congestion and recording them on video tapes
are some activities that can be carried out using the CCTV
cameras. The records in video tapes are later used for traffic
analysis.

(b) Confirmation of Incident

When traffic detectors come up with data showing the dense
presence of vehicles on the highway, CCTV cameras are then
used to zoom in at the specific locations (within the sight distance
of camera installation) to observe the fraffic conditions, content
‘of incident, etc.” Upon assessment of these incidents or traffic
conditions, traffic control officer.can then dispatch patrol cars
to the scene for traffic controt and management,
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(5) Vehicle Detector

Vehicle detectors are installed at strategic locations along the highway
-to detect the presence of vehicles, their speed and thus congestion.

Vehicle detectors are located at the following:

'a)  Between major urban centers, _

b) Between {wo interchanges along heavily trafficked sections,

c) At onand off-ramps at important interchanges,

d) At 500 m interval on the mainline along frequently congested
~ sections. - '

For the first three locations, the detectors are capable of detecting the
traffic volumes and vehicle type (large and small). Detectors at the
last location are capable of further detecting traffic congestion on the
highway. :

(A) Usage of Vehicle Detector Traffic Data
(i) Traffic Yolume

Traffic volume data is collected for every five minutes by the
detectors from each location.” These data are automatically
aggregated into 15 minutes, 1 hour, 12 hour and 24 hour
traffic volume data at the traffic control center.

Traffic volume data are processed into useful formats
according to necds:

Hourly traffic variations,

Daily traffic variations,

Monthly traffic variations,

Daily traffic volume by highway sections.

* % #®

These traffic characteristics are to be represented into easily
comprehensible graphics and published into yearly reports
(see Section 3.8).

P STUDY ON TRAFFIC CONTROL AND n.:m
__J " EF,&.\ MANAGEMENT SYSTEM OF MALAYSIAN g
' EXPRESSWAYS AND TOLL HIGHWAYS D)

3-132




(ii) Travel Speed

Similar to traffic volume, travel speed of vehicle is
automatically detected by the vehicle detectors.

Travel speed data are to be processed to display _sp'eed
distribution pattern or in relation to traffic volume by section

or time period.

(iii) Congestion Degree

. 5,
occupancy ratio .

Congestion degree is computed from either travel speed or
1. In either case, a threshold value is used
to define the congestion degree. Table 3.7.1 shows the
definition of congestion degree by travel speed.

Table 3.7.1: Defining T r_a'fﬁc 'Congestion Degree by Travel Speed

Congestion - Traffic Flow Travel Speed*
. Degree " cordition
Level 0 Free flow 60 kph and above
Level 1 Congested 40 - 60 kph
Level 2 Traffic jam Below 40 kph with vehicle length

1.0 ki or 1.5 km or more

* Threshold value: 60 kph and 40 kph

The calculated congestion degree for each highway section
is to be analyzed in terms of ratio of the three level of
congestion and travel speed distribution during congestions
as recorded by the vehicle detectors.

%] - Qccupancy ratie is the ratio of time the moving vehicle is found to occupy
within a pair of detectors. A fast moving vehicle will have a small ratio while a
slow moving vehicle will have a large ratio. A stationary vehicle on the detector
will therefore have a ratio of 1. Like traffic volume, vehicle occupancy ratio is
automatically recorded.
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(iv)'-Scope of Vehicle Detector Data -

Using the on- -line base system traffic volume, speed and
congestion degree are graphlcally displayed at the traffic
control center. Such information'can also be displayed at the
maintenance office using CRT display if needed.

These information are widely used for routine traffic
operation. For mstance when the congestion degree of a
particular section shows an unusual pattern, patrol cars are
dispatched to that section to investigate whether an accident
has occurred,

Traffic volume, speed and congestion degree are also useful
indicators for t_he planning of maintenance activity, traffic
operation and traffic safety measures. For example, if traffic
volume on a particular section has increased more rapidly
then expe'c:ted, its maintenance plan must be upgraded.
Because of the limitation of the surveying locations, data
from wvehicle detectors sometimes cannot meet the.
requirements of certain ob Jectwe or that the data format does
not suit the specific ana1y31s required. Nevertheless, the
number of vehicle detectors can be easily increased to collect
the necessary data or prepare the needed format to meet the
requirements if they are deemed necessary. :

(6) Weather Observatory Equipment

The major elements that affect travel on the expressways in Malaysia
are rain and wind. At high rainfall areas (annual maximum exceeding
3000 mm or daily maximum exceeding 200 mm), a representative
location is selected as an observatory station, equipped with rainfall
sensor and anemomefer within the management route of each
maintenznce of fice. Weather observatory equipment are designed on-
line, feeding readings directly to the traffic control center. These
data are analyzed and if adverse weather phenomena are suspected,
precautionary measures (such as emergency, patrol alert, etc.) can then

be taken,
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Close up View of an Anemometer
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Atidentified 'wind-channelling effect’ areas where strong cross-wind
i§ common, streamers are to be installed to warn drivers.

(a)

(b)

Rain Sensors and Anemometer

These equipment are to provide weather data for activating the
appropriate countermeasures in response to the level of weather
conditions. According to these levels, countermeasures such as
warnings to road users, emergency-patrol, special monitor by
TCC, speed limit or road closures may be effected.

Incident caused by adverse weather conditions; for instance,
slope slips, building collapse, poor visibility that induce accidents;
may also link to the specific topographic features of that
particular section. For disaster prevention, such section must be
investigated so that when adverse weather conditions occurred,
adequate countermeasures can be taken.

Streamer
Some of the highway sections, particularly on filled embankments
in valleys are offen subject to strong cross winds which can cause

the drivers to loose control of the steering wheels.

Streamers are installed as an indicator of wind direction and
velocity to warn drivers on the road. Figure 3.7.9 gives the

' specification of the streamer while Figure 3.7.10 shows the

streamer’s position according to wind velocity.
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Figure 3.7.10: Streamer’s Position and Wind Velocity

WIND VELOGITY ) STREAMER'S POSITION
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Streamer Installed to Warn Drivers of Strong Cross Wind
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