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FOREWORD

As practices in road construction change over time, it is imperative for Jabatan Kerja
Raya (JKR) to continuously update and improve their Standard Specifications. These
new specifications are not only aimed at keeping abreast with current technologies but
also to help improve the quality of construction works and its final product.
Consequently, these new specifications will ultimately have a significant positive impact
on the construction industry especially with the incorporation of new products and
technologies.

The JKR Standard Specification for Road Works is an essential component in the road
infrastructure construction industry. This Specification provides an improved guidance in
the material selection and quality control of workmanship and products, based on
current best practices. The purpose of the JKR Standard Specification is to establish
uniformity in road construction practices to be used by road designers, road authorities,
manufacturers and suppliers of road related products.

This particular document, the “Standard Specification for Road Works — Section 19:
Traffic Management at Work Zones”, is part of a series of improved specifications in
the JKR Standard Specification for Road Works. The compilation of this document was
carried out through many discussions that had been held by the technical committee.
The draft had also been presented and discussed at length in a specially held workshop
to get feedback and comments from relevant parties involved, which were then carefully
considered and incorporated into the Specification wherever appropriate or necessary.

The Specification has also gone through the different phases of vetting and approval
before the production of its final draft and printed copy. It will be reviewed and updated
from time to time to cater for any changes in policies and the inclusion of current
requirements, if necessary. Any feedback or improvement to be considered for future
revisions should be forwarded to Bahagian Pembangunan Inovasi & Standard,
Cawangan Jalan, JKR Malaysia.

Published by: -

Cawangan Jalan

Ibu Pejabat Jabatan Kerja Raya Malaysia
Tingkat 21, Menara PJD

No. 50, Jalan Tun Razak

50400 Kuala Lumpur

Email: ussj.jkr@2lgovuc.gov.my

Ogos 2017
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SECTION 19 — TRAFFIC MANAGEMENT AT WORK ZONES

GENERAL

Latest version of ARAHAN TEKNIK (JALAN) ATJ 2C/85 Manual on Traffic
Control Devices : Temporary Signs and Work Zones Control, published by
Ibu Pejabat JKR, Kuala Lumpur shall be used as main reference to be read
together with this specification.

19.1.1

19.1.2

Purpose

This specification shall consist details of Traffic Management at Work
Zones including planning and installation of traffic control devices, traffic
management equipment and traffic management procedures. An effective
traffic management must have the following elements:

¢ Planning and design aspects of traffic management works during
construction.

e A comprehensive inspection and maintenance program.

¢ Ability to prewarn motorists and pedestrians of hazard ahead.

¢ Able to advise motorists of the proper travel path through the area,
at all times (day or night) and in all weather conditions.

o Delineate areas where traffic should not operate.

e Separate and protect motorists, pedestrians and the work force.

Work Zones

The Work Zone is the distance between the first advance warning sign and
the point beyond the termination area where traffic is no longer affected. A
typical Work Zone should have the following areas:

Advance Warning Area
Transition Area

Buffer Area

Work Area

Termination Area

The work zone length shall be limited to a maximum of 5km in rural
condition and 2km in urban condition. On single carriageway, the work
zone may not be carried out in opposite location simultaneously.

If no lane or shoulder closure is involved, the transition area will not be
used. In this chapter, each of the above areas will be examined for one
direction of travel. If the work activity affects more than one direction of
travel, the same principles apply to traffic in all directions.

The details and illustration of the five (5) areas of traffic control zones have

been covered in the latest ARAHAN TEKNIK (JALAN) ATJ 2C/85,
published by Ibu Pejabat JKR, Kuala Lumpur.
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19.1.3 Traffic Management Implementation Team

The Contractor shall establish dedicated teams to implement, inspect
and maintain all traffic management related works. All employees
involved within the construction area should be qualified and properly
trained, consisting of engineers, inspectors, superintendents, foremen and
other related personnel.

The Contractor shall design and provide all traffic management
resources as stated in the Bill of Quantity for Traffic Management and
Control. He shall also comply with the specifications of all the
resources as stated in this specification and detailed drawings.

THE EFFECTIVE IMPLEMENTATION OF TRAFFIC MANAGEMENT AT WORK
ZONES

The Traffic Management at Work Zones requires thorough planning and design so
as to ensure that a high and satisfactory level of safety is provided for all road
users. A well thought out Traffic Management Plan (TMP) will reduce the number
and severity of accidents, slow down traffic and minimize public complaints.
Therefore, strategies are necessary for the effective implementation of traffic
management at construction area.

The strategies shall outline the procedures for planning, designing, implementing
and maintenance of the traffic management at work zones. It also outlines the
roles, and responsibilities of the people and authorities involved in the
implementation of the above. The procedures and steps to be taken are as
follows:

19.2.1 Implementation Strategies
19.2.1.1 Design Activities, should consider the following:

(a) Execute appropriate planning and design including Traffic
Study, if required such as when there are lane closures.

(b) Carry out full field checks and inventory of existing facilities.

(c) Preparation of overall Traffic Management Plan (Overall
TMP) based on the Plans and Bill of Quantities provided in
the Contract prior to site activities. Localised traffic control
plan to be provided as stipulated in the Contract or as
directed by Superintending Officers/Project Director.

(d) Traffic Control Plan (TCP) must be endorsed by a qualified
Professional Civil Engineer (P.E.) prior to submission to the
local authority(s) for approval.

(e) Traffic Study report must be endorsed by qualified traffic
consultant with Professional Civil Engineer (P.E.) status
prior to submission to local authority(s) for approval.

(f) The Overall TMP needs to be made available for Road
Safety Auditing upon receiving of Construction Drawings.
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(g) Design of TMPs must be endorsed by Professional
Engineer (P.E.) and approved by the S.O./P.D prior to
commencement of work.

During the Pre Implementation of TMP, due consideration
should be given to the following:

(a) Contractor shall appoint a qualified Traffic Management
Officer (TMO).

(b) TMPs must be made known to:
e Local Authorities
e Local communities
¢ Road users
» JKR District and JKR State.

Note: Local Authorities, Local communities, JKR District
and JKR State to take whatever action deemed
necessary, particularly if it may involve road/lane
closure or major road diversion.

During the construction activities, the Contractor shall carry out
the following:

(@) Set up Traffic Management Team (TMT), inclusive of
supervisors, flagmen, placement and removal crews and
maintenance personnel.

(b) Set up an Emergency Response Team (ERT).

(c) Maintenance of the traffic management works.

(d) Ensure timely placement and removal of devices.

(e) Inspection and reporting of traffic management at work zone
shall be carried out minimum twice daily.

() Inform the relevant JKR District Engineer of any road/lane
closure and/or diversion well in advance as specified, at
least one week, before commencement of works.

Reporting
The Contractor shall carry out the following:

(a) Preparation of Traffic Management Safety Reports (TMSRS)
by the TMO as stipulated in the Contract or as required by
S.0./P.D.

(b) The Contractor needs to prepare the TMSRs every 3
months or at interval required by S.O/P.D.

(c) The TMSRs need to be made readily available for Road
Safety Auditing.
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19.2.2 Prior Pre-Construction Activities

19.2.2.1

Proper Planning and Design

Before any planning on Traffic Management Plan (TMP)
commences, the Contractor must visit the site for field check
and to collect inventory of the existing facilities including existing
structure, services and public facilities such as street lighting,
traffic light, bus and taxi stop and road furniture that may
require removal or relocation during the construction stage.

In addition, the Contractor should assess the existing road
capacity, determine the existing travel and distribution patterns
and identify potential problems that might arise due to
temporary road diversions. The Contractor should also carry out
discussions with the Local Authorities on the effect of the
construction works on the existing traffic patterns and the
occurrence of any local festivities, activities or upgrading
programs, which might further aggravate the traffic condition
and to take the necessary mitigation measures in reducing the
traffic woes.

19.2.3 During Construction Activities

19.23.1

19.2.3.2

19.2.3.3

Dissemination of Information to Road Users

Dissemination of information to the road users by Contractor
through mass media, when necessary. The public needs to be
informed early in the process in order to assist them to plan for
this change. Information should be channelled a week before
the implementation of traffic management scheme. This is done
through public announcements in newspapers, radio and
television and approach signboards well before work zones, or
any other method as deemed fit by the Contractor.

Obtaining Approval of Local Authorities

The Contractor shall obtain all necessary approvals from the
Local Authorities prior to any construction activities, where
required.

Supervision and Execution of Traffic Management Plan.

To ensure a smooth construction sequence without
compromising public road safety for pedestrians and other road
users, the Contractor shall set up two distinct teams, each with
their unique roles and responsibilities. They are the Traffic
Management Team (TMT)and the Emergency Response
Team (ERT) as illustrated below:
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TRAFFIC MANAGEMENT
OFFICER (TMO)

TRAFFIC MANAGEMENT EMERGENCY RESPONSE

TEAM (TMT) TEAM (ERT)

Note:

1. TMT is required for all traffic management works.
2. ERT is only required, where applicable.

19.2.3.4

19.2.3.5

Traffic Management Team (TMT)

The role of the Traffic Management Team is to ensure that the
traffic management plan is implemented in accordance with the
approved drawings. Their duties include proper installation,
maintenance and cleaning of road safety equipments such as
plastic barriers, safety cones, plastic hoardings, temporary
warnings and directional signboards, arrow flashers, flashing
ambers and etc. In addition, they will ensure that all lane
closures and traffic diversions are implemented in compliance
with all traffic management procedures as per the Authority
requirement.

The team (TMT) is also responsible to ensure the safety and
smooth traffic flow through the period of road closure. The
person-in-charge of the traffic management team must regularly
inspect the situation of traffic flow and update the Road
Authorities on the prevailing traffic conditions. The team must
be able to establish an effective line of communication for
emergencies and changes in circumstances. There are
occasions when it would be necessary to re-route the traffic to
opposite traffic lanes in contra flow for activities such as the
launching of bridge beams, the construction of a bridge pier and
at interchanges in the middle of existing roadways. Traffic
management personnel should always be present at site during
construction including weekends, public holidays, and under
any weather conditions.

Emergency Response Team (ERT) — Where Applicable

The role of the Emergency Response Team is to provide a 24-
hour patrol for the full domain of the construction zone. They will
liaise with the main Contractor, tow-truck operators, traffic
police in the event of a road accident, stalled vehicles,
landslides, ground failures and flash floods that may occur at
any time within the construction zone.
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In addition, the ERT will report to the traffic management officer
on any incidence of poor housekeeping by sub-contractors.
They shall be on the lookout for inappropriate or poor condition
signboards. They must ensure that all signages are
strategically and properly re-installed and that all unattended
open excavations by roadsides to be clearly made known to the
road users of their existence through high visibility signs and
road markings as well as blinkers and lights during the night
and made good where necessary. Particular attention must be
given to public safety in areas of open excavations.

The Emergency Response Team are responsible for preparing
an Emergency Response Plan (ERP) that will include all likely
events that may cause disruptions to the smooth flow of traffic
at the approach to and at the construction site. An orderly chain
of command needs to be established by the ERT to inform all
parties of any emergencies and enable the S.0./P.D and/or his
representative to make well-informed decisions, including
informing the Police and the media, to overcome/mitigate the
effects of the emergencies and minimize inconvenience to road
users. A copy of ERT set up and its ERP are to be submitted
each to the State JKR Director and JKR District Engineer for
their information and record.

19.2.4 Responsibilities

19.24.1

Responsibilities of the Traffic Management Officer (TMO)

The Traffic Management Officer is the Contractor’s
representative responsible for all matters related to the traffic
management, safety of the travelling public and construction
workers within the limits of the construction works / Contract. He
supervises both the Traffic Management Team and Emergency
Response Team.

The TMO must ensure the following:

(@) The Contractor's responsibilities in providing safe and
convenient travelling conditions for road users and safe
working environment for personnel and plants under their
control.

(b) The personnel under their control are employees of the
Contractor and should at all times be courteous to the
travelling public. Personnel should not allow themselves to
be provoked by members of the public and, by exercising
restraint; this will strengthen their position both then and at
any subsequent enquiry or legal proceedings if ever it
arises.

(c) The traffic controllers assigned to direct traffic or personnel
employed to place, maintain and remove signs and
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devices, are well-trained and fully aware of their duties
and responsibilities.

(d) To act in accordance with the provisions and directives of,
this guideline and all the relevant acts.

The Traffic Management Officer is to provide evidence to the
S.0. that he has the necessary skills and qualification as
stipulated in the Contract.

The duties of the Traffic Management Officer to include and
not limited to:

(i)
(i)
(iii)

(iv)
(v)

(vi)
(vii)
(viii)

(ix)

)
(xi)

(xii)
(xiii)

Designing the TCPs for Overall and Localized Traffic
Management Plan during construction.

Monitoring the placements and removals of the Traffic
Control devices.

Monitoring the operations of the Traffic Control devices
equipment.

Maintain the effectiveness of the Traffic Control Plans.
Analyzing the occurrences of road accidents within the
work zones.

Preparing and displaying up-to-date TMP for inspection
and audit.

Preparing the tri-monthly Traffic Management Safety
Report (TMSR).

Prepare Emergency Response Plan (ERP) that shall
include all contingencies that can affect the smooth flow
of traffic at the approach to and within the construction
site (e.g. floods, landslides, stalled vehicles, major
sporting events, etc.).

Oversee the performance and effectiveness of the
Emergency Response Team (ERT). This includes 24-
hour patrol, liaison with PDRM, and local authorities.
Give special attention to abnormal traffic operations
such as contra flow, bridge diversion, etc.

To ensure all permits given by the Local Authority(s) is
valid.

Developing Standard Operating Procedures (S.O.P.).
Prepare and maintaining daily records.
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TEMPORARY SIGNAGE

Temporary signage refers to the different types of signage used during
construction which includes temporary warning signs, temporary informative
signs and temporary directional signs. All temporary signs shall be in
accordance with the requirements of the latest ARAHAN TEKNIK (JALAN)
ATJ 2C/85 Manual on Traffic Control Devices: Temporary Signs and Work
Zones Control, published by Ibu Pejabat JKR, Kuala Lumpur.

19.3.1 Temporary Signage for Work Areas

19.3.1.1

Description

Temporary warning signs are used to warn the road users
about any changes or danger before and during travelling
through the work zone.

Temporary informative signs are used to inform road users
about road closure information or diversion ahead.

Temporary directional signs are used to direct traffic to
designated alternative road during road closure or
diversion to guide the traffic back to the intended
destination.

19.3.1.2 Material

(a) Sign Plate

Sign plate shall be made of aluminium composite material
with total minimum thickness of 4mm with aluminium
thickness of 0.2mm for both sides.

(b) Sign Face

The sign face shall comply with the Malaysian Standard
Specification for Reflective Sign Faces Materials (MS
1216 or ASTM D4956).

The background of the temporary sign shall be of the
“Wide Angle Prismatic” Fluorescent Orange colour. The
background for any inserts/symbols within the temporary
sign shall be of the “High Intensity Prismatic” non-
fluorescent colours.

(c) Backing Frame

Backing frame for temporary signs shall be as shown in
the drawing for A-shape type and pole type using 25mm x
25mm x 1.2mm Thickness Square Hollow Mild Steel
painted in black color. This kind of backing frame is only
meant for short time signaging (less than one week).
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(d) Post

Post for temporary signs shall be as shown in the drawing
using 75mm @ x 1.2mm thickness Hollow Mild Steel
painted in black.

For any temporary sign with width more than 1500mm, it
is advisable to use two posts for added stability.

The temporary sign that needs to be embedded, the post
concrete footing shall be of 450mm depth with minimum
150mm width.

In areas, where it is not feasible to embed the sign, it is
recommended to use a steel post mounted on a circular
steel plate with a counter weight of 50kg (minimum) to
ensure the signage is in place.

19.3.2 Warranty & Certification for Retroreflective Sheeting

19.3.2.1

19.3.2.2

Warranty for Retroreflective Sheeting

The retroreflective sheeting used for the temporary warning
sign shall have a warranty period provided to the relevant
authority by the sheeting manufacturer. The minimum warranty
period shall be 3 years from the date of installation of the
temporary warning sign. For temporary warning sign that are
reuse over time; the retroreflective performance shall be tested
using a retroreflector meter to ensure its effectiveness.

Certification for Retroreflective Sheeting

The retroreflective sheeting used must comply to either the
Malaysian Standard MS 1216 or the ASTM D4956. The
sheeting manufacturer shall provide the relevant authority with
current certificate of testing from the above mentioned
standards.

If the need arises for the sheeting to be tested at site due to
various reasons, the sheeting shall comply to the following
tables for the different types of prismatic sheeting types when
new. However, for signs that have been in service within the
minimum 3 years warranty period, the tested reading shall not
be less than 80% of the values in the two (2) tables below.
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TABLE 1 : RETROREFLECTIVE PERFORMANCE FOR “WIDE ANGLE

PRISMATIC” SHEETING

c - & — —
S © SO |55
To (22| 2|3 |8 |5 | | | S|8G | 88[88
c2 |S2| £|/35 |8 | | & | 2| 8lel | e5|es
E< 5] 2> |0 |© 2138 | 8>86
o) L g_’ o o
*Q0.1 08 -40 830 | 620 | 290 83 125 | 37 25 660 | 500 | 250
*0.1°8 | +30° | 325 | 245 | 115 | 33 50 15 10 | 260 | 200 | 100
0.2° -40 580 | 435 | 200 58 87 26 17 | 460 | 350 | 175
0.2° +30° | 220 | 165 77 22 33 10 | 7.0 | 180 | 130 66
0.5° -40 420 | 315 | 150 | 42 63 19 13 340 | 250 | 125
0.5° +30° | 150 | 110 53 15 23 7.0 | 5.0 | 120 90 45
1.0° -40 120 90 42 12 18 50| 4.0 96 72 36
1.00 +30° | 45 34 16 5.0 70 | 20| 1.0 36 27 14
Source : ASTM D4956 - Standard Specification for Retroreflective Sheeting
for Traffic Control
TABLE 2 : RETROREFLECTIVE PERFORMANCE FOR “HIGH INTENSITY

PRISMATIC” SHEETING

Observation
Angle

Entrance
Angle
White

Yellow
Orange
Green
Red
Blue
Brown

*0.1°8 -40° 500 | 380 | 200 | 70 | 90 | 42| 25
*0.1°8 | +30° | 240 | 175 | 94 | 32 | 42 | 20| 12
0.2° -4° 360 | 270 | 145 | 50 | 65 | 30 | 18
0.2° +30° | 170 | 135 | 68 25 |1 30 |14 |85
0.5° -40° 150 | 110 | 60 21 | 27 |13 | 7.5
0.5° +30° | 72 54 28 10 | 13 | 6 | 35

Source : ASTM D4956 - Standard Specification for Retroreflective

Sheeting for Traffic Control

19.3.3 Method of Installation

19.3.3.1

Preparation of Site

Preparation of site must be done before the installation of
the temporary signage. This includes determining the
location of each sign to be installed (i.e: road side, median,
type of surface such as gravel, premix, or soil). Once the
location has been determined, the Contractor must then
determine the method of installation, either by digging, or
coring the surface.
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19.3.3.2 Spacing Interval

Temporary warning signs shall be installed starting at
Advance Warning Area subject to category of traffic at the
required spacing as per approved TMP unless otherwise
instructed by the S.O. to suit the site condition.

19.3.3.3 Type of Temporary Signage to be Installed

For temporary road closure or diversion of less than one
week, it is recommended to use the portable A-shape
signage. For road closure or diversion of more than one
week, it is recommended to use 1500mm to 2000mm high
post sighage (embedded into the ground or supported by a
portable weighted base).

19.3.3.4 Installation

If the installation requires a lane closure, a flagman shall be
placed in advance of the installation area to warn the traffic.

19.3.3.5 Maintenance
All displaced, worn out or damaged sighage must be

rectified/replaced immediately. The sign face shall be free
from dirt or unwanted marks (e.g. sticker).

19.4 TEMPORARY ROAD MARKING

194.1

19.4.2

Description

This work shall consist of the supply and installation of temporary road
marking material to form continuous or intermittent lines, letters, arrows,
symbols or figures. The markings shall be yellow in colour laid to the
dimensions and at the locations shown in the TMP and as specified herein
or as directed by the S.O. The work includes the supply of all labour
equipment, materials, warning signs and traffic control devices as
necessary for the safe and efficient completion of the entire work.

Road Marking Materials

The requirements specified hereafter emphasizes on the performance of
temporary road markings during their functional life. The requirements are
expressed by several parameters representing different aspects of the

performance of road markings.

The temporary road marking shall either be of paint or thermoplastic
material depending on the duration of the temporary works.
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19.4.2.1 Paint

The road marking paint shall be used for temporary road
markings for traffic diversion at temporary work zone of less
than 30 days construction period and shall comply with the
requirements of MS 164.

19.4.2.2 Thermoplastic

The thermoplastic material used shall be of the hot-applied
thermoplastics and set on laying for temporary work zone of
more than 30 days construction period. It is also recommended
to be used in road with high traffic density.

The road marking materials shall be of thermoplastic type and
shall comply with the requirements of BS EN 1424 (Road
Marking Materials — Premix Glass Beads), and shall
demonstrate compliance with the relevant performance of BS
EN 1436 (Road Marking Performance for Road Users).

19.4.3 Colours

All temporary road markings shall be yellow in colour. The standard colour
definition for the yellow paint marking shall be No. 356 B.S 381C or
equivalent when tested to the latest version of MS 133: Part D.

For yellow thermoplastic marking, the “X,Y chromaticity co-ordinates” for
dry road markings shall be within the regions defined by the corner points
given in Table 3 below:

TABLE 3: CORNER POINTS OF CHROMATICITY REGIONS FOR WHITE AND
YELLOW ROAD MARKING

CORNER POINT NO. 1 2 3 4
0.355 | 0.305 | 0.285 | 0.335
0.355 | 0.305 | 0.325 | 0.375

0.443 | 0.545 | 0.465 | 0.389
0.399 | 0.455 | 0.535 | 0.431
0.494 | 0.545 | 0.465 | 0.427
y 0.427 | 0.455 | 0.535 | 0.483

White road markings

Yellow road markings class Y1

X< X|< X

Yellow road markings class Y2

The classes Y1 and Y2 for yellow road markings are intended for permanent
and temporary road markings respectively

Source :BS EN 1436: Road Marking Materials. Road Marking Performance
for Road Users
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19.4.4 Thickness of Temporary Road Marking

The following is the recommended thickness for temporary road marking
using the two types of road marking material;

19.4.4.1 Paint

Road marking paint shall be laid to give a wet film thickness of
not less than 315 microns and not more than 400 microns.

19.4.4.2 Thermoplastic

Road marking thermoplastic for screed lines is not less than 2
mm. The thickness shall be measured by using a suitable
device such as micrometer gauge, calipers or reflectometer
machine.

19.4.5 Preparation and Removal

The preparation of site and removal of road markings shall be in
accordance and complies with the requirements of Section 6: Road
Furniture of this Specification.

19.5 TRAFFIC MANAGEMENT EQUIPMENT

19.5.1 Traffic Guidance Cone
19.5.1.1 Specifications

(a) Traffic guidance cone shall follow specifications as shown
on the Drawings or as approved by the S.O.

(b) Traffic guidance cone shall be from LDPE material and
shall only come in red or orange colour. The minimum
weight for the cone shall be 3.0kg with 440mm x 440mm
rubber base and 750mm height as shown in the drawing. It
shall also come with reflective strips which shall be white
high intensity prismatic retro reflective sheeting.

(c) Traffic guidance cone shall be weighted down using rubber
base to prevent it from being displaced by strong winds or
surface runoff.

19.5.1.2 Application Requirements
(a) Contractor shall ensure cones are installed at the required
position and visible to the traffic. All displaced or damaged
cones must be rectified or replaced immediately.

(b) Traffic guidance cones shall be used at Buffer Area, Work
Area and Termination Area during temporary lane closure
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or road diversion of less than 24 hours. Blinkers must be
installed on traffic guidance cones at the required spacing
during lane closure or road diversion at night.

(c) Traffic guidance cones shall be at 15m spacing
throughout Traffic Control Zones (traffic guidance cones
shall not be used for tapering at the Transition Area) or as
indicated on the approved Traffic Management Plan
(TMP).

(d) After every storm, the Contractor shall conduct a complete
‘sweep’ of the whole site to determine that all cones are
back in order. This shall be done immediately after storm
is over.

(e) Cones may be placed either by a Traffic Controller on foot
or from a moving vehicle. When working from a vehicle,
the truck shall be equipped with a suitable worker platform
and railing.

(f) On high-speed roadways, a shadow vehicle with suitable
warning device shall be used to protect the workers who
are working from the back of truck.

19.5.2 Traffic Super Cone
19.5.2.1 Specifications

(a) Traffic super cone shall follow specifications as shown
on the Drawings or as approved by the S.O.

(b) Traffic super cone shall be from LDPE material and shall
only come in red or orange colour. The minimum weight
for the cone shall be 5.0kg with 530mm x 530mm rubber
base and 1000mm height as shown in the drawing. It
shall also come with reflective strips which shall be white
high intensity prismatic retro reflective sheeting.

(c) Traffic super cone shall be weighted down using rubber
base to prevent it from being displaced by strong winds
or surface runoff.

19.5.2.2 Application Requirements

(a) Contractor shall ensure cones are installed at the
required position and visible to the traffic. All displaced
or damaged cones must be rectified or replaced
immediately.

(b) Traffic super cones shall be used for tapering at the
Transition Area during lane closure or road diversion
with a spacing of 5m or as indicated on the approved
Traffic Management Plan(TMP).
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(c) After every storm, the Contractor shall conduct a
complete ‘sweep’ of the whole site to determine that all
cones are back in order. This shall be done immediately
after storm is over.

(d) Cones may be placed either by a Traffic Controller on
foot or from a moving vehicle. When working from a
vehicle, the truck shall be equipped with a suitable
worker platform and railing.

(e) On high-speed roadways, a shadow vehicle with
suitable warning device shall be used to protect the
workers who are working from the back of truck.

19.5.3 Plastic Barrier

19.5.3.1 Specifications

19.5.3.2

(@)

(b)

(©)

(d)

The base material shall be of Ultra-violet (UV) light
stabilized linear high density polyethylene.

Plastic barriers shall have holes complete with caps. Once
the barriers are aligned, they shall be filled with water to a
minimum of half the barrier height for weight. Water must be
treated with insecticide to prevent mosquitoes breeding.
Routine inspection and maintenance shall be carried out to
ensure plastic barriers are filled up with water up to the
required level at all times during construction.

Every plastic barrier shall have a minimum dry weight of
10.0kg.

Dimension of Plastic Barrier shall be 2000mm (L) x 800mm
(H) x 500 (W).

Method of Installation

()

(b)

(€)

Preparation of site must be done before the installation
of plastic barrier. This includes removing any debris or
large objects from the ground level and stabilizing the
earth so that the barrier can easily be placed vertically
and in the proper alignment.

With the exception of work area, other areas must be
provided with plastic barriers and equipped with reflector
disks.

Prior to the installation of plastic barrier, the TMP must be
approved by the S.O. If the installation requires lane
closure, a flagman shall be placed before the installation
area to warn the traffic. Plastic barrier may be placed either
by a Traffic Controller on foot or from a moving vehicle.
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When working from a vehicle, the lorry shall be equipped
with a suitable worker platform and railing.

(d) Plastic barrier must be cleaned at least once in three
months, or earlier if necessary, to ensure its visibility.

19.5.3.3 Application Requirements

(@) The barrier shall be used at excavation work area if
depth is less than 1m. Minimum 1m lateral clearance to
be provided from edge of barrier to the excavated area
and concrete barrier to be used if otherwise.

(b) Serve as channelizing and guiding device to road users
rather than as a safety barrier that can contain vehicle
when hit.

(c) Plastic barriers shall be arranged in alternate colours of
red and white and must be interlocked.

(d) The Contractor shall inspect barriers daily (day and
night time) to ensure alignment, position and condition
is in order and according to approved plans and stage
of diversion and take necessary action should there be
any changes.

(e) The Contractor shall ensure that barriers do not reduce
the lane width as approved on plans. Immediate action
is required when barriers are found to protrude out and
obstruct traffic. Unused barriers shall be collected and
stored away to prevent confusion.

(f) The Contractor shall carry out routine inspections and
determine whether plastic barriers shall be replaced
with concrete barriers at locations which are prone to
accidents or displacement by others. Deployment of
these shall be approved by the S.O.

(9) In all cases, the plastic barrier shall be used with proper
assessment based on site condition and engineering
judgement.

19.5.4 Concrete Barrier
1954.1 Specifications

(@) The concrete shall be of grade min G25 with minimum F2
Grade Finishes. It shall be carried out with necessary
tests to confirm the concrete strength approved by the
S.0. and shall conform to the requirements of Section 9:
Concrete of this Specification.

S19-16



19.5.4.2

19.5.4.3

(b)

(JKR/SPJ/2017-S19)

Barriers shall come in 1.0m segment with the
dimension of 2000mm (L) x 800mm (H) x 500mm (W).

Method of Installation

(a)

(b)

(c)

Preparation of site must be done before the installation
of concrete barrier. This includes removing any debris
or large objects from the ground level and stabilizing
the earth so that the barrier can easily be placed
vertically and in the proper alignment.

With the exception of work area, other areas must be
provided with concrete barriers and equipped with reflector
disks.

Concrete barrier must be cleaned at least once in three
months, or earlier if necessary, to ensure its visibility.

Application Requirements

(a)

(b)

(c)

(d)

(e)

Concrete barrier shall be used at excavation work
with depth 1m or more and a minimum 0.6m lateral
clearance to be provided from edge of barrier to the
excavated area.

Concrete barriers also shall be placed at the
following critical locations:

() Replacing an existing permanent safety feature
that has been removed such as guardrails, bridge
railings, median barrier etc.

(i) Located close to rigid objects such as sheet
piling, bridge structures, stockpiles etc.

(iii) Sharp and dangerous corners.

(iv) flood prone areas.

(v) slope failure or sinkhole and if there are any
visible hazards that can cause dangers to the

public such as heavy machineries.

Concrete barriers shall be arranged in alternate colours
of black and yellow and must be interlocked.

Contractor shall immediately adjust, remove or align
any barriers which are out of position, to prevent
accidents from happening.

All major displacements of barriers shall be reported to

the TMO. TMO shall ensure that appropriate action is
taken immediately.
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In all cases, the concrete barrier shall be used with
proper assessment based on site condition and
engineering judgement.

19.5.5 Plastic Hoarding

19.5.5.1 Specifications

19.55.2

19.5.5.3

(@)

(b)

(€)

(d)

(e)

The base material shall be of Ultra-violet (UV) light
stabilized linear high density polyethylene.

Material for plastic hoardings shall be the same as the
plastic barrier as specified in 19.5.2 of this specification
with minimum weight 7kg.

Plastic hoardings shall be arranged in alternating
colours of red and white and interlocked when installed
on Concrete Barrier and Plastic Barrier.

Bottom part of the plastic hoarding shall be slotted at
least 150mm into the plastic barrier or concrete barrier.

Dimension of Plastic Hoarding shall be minimum
1200mm (L) x 1140mm (H) x 60mm (W).

Method of Installation

(@)

(b)

(c)

The installation of plastic hoarding is only necessary if
there are any heavy machineries or activities within the
construction area. The use of plastic hoarding shall follow
the approved TMP. Plastic hoarding shall be installed (if
necessary) after the installation of plastic barrier has been
done.

Plastic hoarding must be slotted properly into the plastic
barrier or concrete barrier to avoid slanting or fall. If the
installation requires lane closure, a flagman shall be
placed before the installation area to warn the traffic.

Plastic Hoarding must be cleaned at least once every
three months, or earlier if necessary.

Application Requirements

()

(b)

Plastic hoardings shall be installed properly on plastic
barriers and concrete batrrier.

Plastic hoardings shall be maintained by the Contractor

to prevent them from falling, leaning or being damaged.
They shall always be in good condition.
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Plastic hoardings on barriers shall be placed at work
area where the view of activities is to be blocked. This
is to prevent distraction to the traffic.

Plastic hoardings shall be tied down away from traffic
to prevent overturning during storms, at every 10m
interval or as directed by S.O.. Reinforcement at the
back of plastic hoardings shall be provided to prevent
misalignment. Contractors shall ensure that in all
critical areas these hoardings are properly tied down to
prevent any mishaps.

The Contractor shall inspect and ensure that hoardings
are always secured to the base and properly fastened.
The Contractor shall also ensure that hoardings are safe
and not protruding out dangerously to the traffic at all
times.

19.5.6 Delineator string

19.5.6.1 Specifications

19.5.6.2

(@)

(b)

The materials for the delineator string shall be approved
by the S.O.

The delineator string shall have square double sided
reflective plates (75mm x 75mm fluorescent orange retro-
reflective sheeting) tied to the string at 1000mm c/c. The
length of the string shall be 50m long.

Application Requirements

(@)

(b)

Delineator string shall be installed along Work Area next
to a road.

Delineator string shall be maintained by the Contractor to
prevent it from falling, or being damaged throughout the
duration of the works. Delineator string with missing
reflective plate (s) shall be removed and immediately
replaced with a new delineator string.

(c) Delineator string shall be installed with minimum height 1m

from the ground level and mounted to wooden post (25mm
x 25mm) with 3m spacing interval.
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19.5.7 Flashing Light (Blinker)

19.5.7.1 Specifications

(@)

(b)

(€)

The type and make for the blinker shall be approved by
the S.O.

Blinkers shall have a minimum lens diameter of 200mm
and shall emit amber coloured light.

Blinkers shall be visible from a minimum distance of 900m
to warn the road users.

19.5.7.2 Application Requirements

(@)

(b)

19.5.8 Beacon Light

Blinkers shall be installed on traffic guidance cones,
barriers or hoardings every 30m c/c at straight and 10m
c/c at taper or curve to allow drivers enough time to alter
their driving patterns.

Contractor shall ensure that all blinkers are installed at the
required interval and shall be visible to the traffic at all
times. All displaced or damaged blinkers shall be rectified
or replaced immediately.

19.5.8.1 Material

(@)
(b)
(©)
(d)
(e)

4 pcs super bright LED.

1.2V 1500mAH Ni-MH rechargeable battery.

0.4W solar panel (optional).

Post for beacon light shall be 48mm @ Mild Steel Pipe.
Base of Beacon Light shall use Square Hollow Mild Steel
with the size of 200mm x 50mm x 4mm thickness.

19.5.8.2 Specifications

(@)

(b)

(€)

(d)

Beacon Light shall be of amber colour and able to work
for a minimum of 12 hours or throughout the night. The
type and make for the beacon light shall be approved by
the S.O.

Beacon Light is used at points of special hazards as a
means of calling the driver’s attention to these locations.

Beacon Light shall be visible from a minimum distance of
not less than 1 km to warn the road users.

Minimum height of adjustable beacon light shall be

1meter from the existing ground level and shall be visible
to the traffic.
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19.5.8.3 Method of Installation

(@)

(b)

(€)

Preparation of site must be done before the placement of
beacon light. This includes determining the location of
beacon light to be placed.

Beacon light may be installed or placed at any location
that requires extra attention from the road user.

The beacon light must not be obstructed by any object.
Any damaged beacon light must be rectified or replaced
immediately.

19.5.8.4 Application Requirements

19.5.9 Flashing Arrow

19.59.1

19.5.9.2

(@)

(b)

During normal daytime maintenance operations, the
functions of flashing beacons are adequately provided
for by the lighting equipment on maintenance vehicles,
either emergency flasher, the rotating dome light, or
both. However, at locations where the daytime
maintenance activity requires an obstruction to remain in
the roadway at night, flashing beacons may be installed
at the point of hazard.

Beacon Light may be operated singly or in groups
containing more than one unit and they are brighter than
blinker lights.

Material

(@) LED Strip light with dimension of 8mm (W) x 2mm (H)
that consists of 60 LEDs per meter or 3 LED per inch.

(b) 1.2V 1500mAH Ni-MH rechargeable battery.

(c) 0.4W solar panel.

(d) Post for Flashing Arrow shall be 62.5mm @ Mild Steel
Pipe for bottom part and 50.8mm & Mild Steel Pipe for
top (retractable) part.

(e) Base of Flashing Arrow shall use Square Hollow Mild

Steel with the size of 200mm x 50mm x 4mm thickness.

Specifications

(@)

(b)
(c)

Flashing arrow shall be able to work for a minimum of 12
hours or throughout the night. The type and make for the
flashing arrow shall be approved by the S.O.

Each flashing arrow shall use LED strip.

Flashing arrows shall be visible from a minimum distance
of not less than 1000m to warn the road users. Flashing
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arrow panels are valuable to assist the Traffic Controllers
during placement or removal of channelizing devices for
lane closures.

(d) Maximum height of adjustable flashing arrow shall be
2500mm from the existing ground level and shall be
visible to the traffic at all times.

19.5.9.3 Method of Installation

(a) Preparation of site must be done before the placement of
arrow flasher. This includes determining the location of
arrow flasher to be placed.

(b) Arrangement of flashing arrow at Transition Area shall
follow the typical drawing for lane closure.

(c) The arrow flasher light must not be obstructed by any
object. Any damaged beacon light must be rectified or
replaced immediately.

19.5.9.4 Application Requirements

(@) Flashing arrow shall be installed at Transition Area for
tapering (with 3 nos. of arrow signboard and can be
combined with chevron light when necessary) during
night lane closure or other locations as required by the
S.0.

(b) Traffic Management Team shall ensure that flashing
arrows installed are at the required position and visible to
the traffic. All displaced, malfunctioning or damaged
flashing arrows shall be rectified or replaced
immediately.

19.5.10 Chevron Light

19.5.10.1 Material

(@) LED bulb with 50 pcs High Efficiency Super Flux with
dimension of 105mm (inner) and 140mm (outer).

(b) Post for Chevron shall be Square Hollow Mild Steel with the
size of 100mm x 50mm x 4mm thickness. Additional
support may use 25mm x 25mm x 2mm thickness square
hollow welded to the base.

(c) Base of Chevron shall use Square Hollow Mild Steel with
the size of 100mm x 50mm x 4mm thickness.
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19.5.10.2 Specifications

(a)

(b)

(€)

Chevron lights shall be able to work for a minimum of
12 hours or throughout the night. The type and make
for the chevron light shall be approved by the S.O.

Dimensions of the chevron light board shall be
1820mm (L) x 1220mm (H). The chevron light shall be
able to show the following indicators:

(i) Arrowleft

(i) Arrow right

(i) Double arrow

(iv) Sequential double arrow
(v) Chevron left

(vi) Chevron right

(vi) Sequential arrow

(viii) Sequential chevron

Chevron light panel shall be installed at the appropriate
location, height and visible to the traffic.

19.5.10.3 Method of Installation

(a)

(b)

(©)

Preparation of site must be done before the placement
of chevron light. This includes determining the location
of chevron light to be placed.

Arrangement of chevron lights (combined with flashing
arrow) at taper shall follow the typical drawing for lane
closure.

The chevron light must not be obstructed by any
object. Any damaged beacon light must be rectified or
replaced immediately.

19.5.10.4 Application Requirements

(a) Chevron lights shall be installed at Transition Area for

(b)

tapering (min 3 nos.) and can be combined with
flashing arrow during night lane closure or at other
locations as required by the S.O.

Contractor shall ensure that chevron lights are installed
at the required position and visible to the traffic.
Displaced, malfunctioning or damaged chevron light
shall be rectified or replaced immediately.
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Variable Messaging System (VMS)
19.5.11.1 Material

(&) Screen resolution of 1024 pixel dots.

(b) 64 (L) x 40 (H) / Pixel Dots.

(c) 6500 cd/m2 Brightness.

(d) Post for VMS shall be Square Hollow Mild Steel with the
size of 100mm x 50mm x 4mm thickness. Additional
support may use 25mm x 25mm x 2mm thickness
square hollow welded to the base.

(e) Base of VMS shall use Square Hollow Mild Steel with
the size of 100mm x 50mm x 4mm thickness.

(f) If frequent mobility or shifting of VMS is required, the
Contractor may opt for the wheel-based type.

19.5.11.2 Specifications

(a) VMS shall be able to operate 24 hours. The type and
make for the VMS shall be approved by the S.O.

(b) VMS board shall have a black background with amber
colored LEDs. There shall be at least 4 pcs of LED bulbs
per pixel of the board. VMS board shall be able to
display graphics and letters.

(c) VMS board shall have a minimum display dimension of
1800mm(W) x 1200mm(H).

19.5.11.3 Method of Installation

(a) Preparation of site must be done before the placement
of VMS. This includes removing any debris or large
objects from the ground level and determining the
location of VMS to be placed.

(b) The VMS shall be installed at a max. distance of 500m
before any work area which involves frequent change
of information to the road user.

(c) The VMS must not be obstructed by any object or
posed as a hazard to road users. Any malfunction or
damaged VMS must be rectified or replaced
immediately.

19.5.11.4 Application Requirements

(a) Wordings to be displayed on the VMS shall be approved
by the S.O.

(b) Contractor shall ensure that the VMS board is installed
at the appropriate position and visible to the traffic at all
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times. Displaced or damaged VMS board shall be
rectified immediately.

(c) VMS to be fully operational at all times and necessary
backup power supply to be provided to ensure its
continuous operation.

19.5.12 Delineators on Barrier
19.5.12.1 Specifications

(@) The delineators on barrier shall be from HDPE
material.

(b) Size of the delineators on barrier shall be 115mm (H) x
50mm (W) with fluorescent orange on both sides of
the delineator.

19.5.12.2 Method of Installation

(@) Delineators shall be installed at every interlocked
plastic and concrete barrier. Fluorescent Orange
reflective sheeting shall be visible to the traffic.

(b) To be installed at the front centre of barrier at
minimum 750mm height from ground level.

19.5.12.3 Application Requirements

(@) To be used with interlocked plastic or concrete
barriers.

(b) Delineators on barrier shall be maintained by the
Contractor. All faded, twisted, damaged or lost
delineators shall be immediately replaced.

(c) Routine inspection, maintenance and cleaning shall
be carried out by the Contractor to ensure that
delineators on barrier are in good working condition.

19.5.13 Robotic Flagman
19.5.13.1 Specifications
(&) Robotic flagman shall be able to work for a duration
of 24 hours operation. The type and make of the
robotic flagman shall be approved by the S.O.
(b) Robotic flagman shall be visible and equipped
complete with flagman uniform, a safety helmet and a

reflective flag during daytime or baton light during
night time.
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19.5.13.2 Method of Installation

(a) Preparation of site must be done before the placement
of Robotic Flagman. This includes removing any
debris or large objects from the ground and
determining the location of Robotic Flagman to be
placed.

(c) The location to be installed is immediately within the
Transition Area.

(d) The Robotic Flagman must not be obstructed by any
object. Any malfunction or damaged Robotic Flagman
must be rectified or replaced immediately.

19.5.13.3 Application Requirements

(@) Robotic flagman shall be maintained by the Contractor
to ensure it is in good working condition.

(b) Robotic flagman shall be deployed for both the short
term and long term at work area unless otherwise
instructed by the S.O.

19.5.14 Traffic Control Paddle
19.5.14.1 Specifications

(a) Material and design of the traffic control paddle shall be
approved by the S.O.

(b) Traffic control paddle shall be round in shape and
350mm diameter. Red fluorescent prismatic retro-
reflective sheet shall be used on both sides of the
paddle.

19.5.14.2 Application Requirements

(a) Traffic control paddle shall be used by flagman to control
traffic during daytime operations.

(b) Method of using traffic control paddle to be the same as
flagging method in accordance with the requirements of
the latest ARAHAN TEKNIK (JALAN) ATJ 2C/85,
published by Ibu Pejabat JKR, Kuala Lumpur.
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19.5.15 Traffic Baton Light
19.5.15.1 Specifications

(a) Material and design of the traffic baton light shall be
approved by the S.O.

(b) Traffic baton light shall be minimum 40mm diameter and
260mm in length. It shall be of red colour and able to
work for a minimum of 12 hours or throughout the night.

(c) Traffic baton light shall be visible from a minimum
distance of not less than 200m to warn the road users.

19.5.15.2 Application Requirements

(a) Traffic baton light shall be used by flagman to control
traffic during night time operations.

(b) Method of using traffic baton light to be the same as
flagging method in accordance with the requirements of
the latest ARAHAN TEKNIK (JALAN) ATJ 2C/85,
published by Ibu Pejabat JKR, Kuala Lumpur.

19.5.16 Traffic Management Deployment Team (TMDT) Lorry
19.5.16.1 Specifications
(@) Lorry shall be provided by the Contractor for setting up
and maintaining traffic control devices for day and night

operations.

(b) The lorry shall be a minimum 1 tonne lorry with cargo
hood and grill. The lorry shall be white in colour.

(c) Each lorry shall be equipped with the following
accessories:

(i) Arrow light mounted on lorry rooftop with collapsible
holder.

(i) Reflective yellow and red stripes with 150mm width
on both sides and rear of the lorry.

(i) Project sticker with package location, hotline number
and contractor logo.

(iv) Digital video camera (DVR) to be fixed in the lorry.

(v) 1 unit of strobe light (amber-coloured) fixed on the
lorry rooftop.
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19.5.16.2 Application Requirements

(@) TMDT lorry shall be used to ferry workers and/or traffic

management devices.

(b) The lorry and accessories shall be maintained by the

Contractor at all times to ensure that the lorry and
accessories are in good working condition.

19.5.17 Roof Mounted LED Arrow Light (Accessories for TMDT Lorry)

19.5.17.1

19.5.17.2

Specifications

(@)

(b)

(€)

(d)

Support frame for Roof Mounted Arrow shall be a
minimum of 40mm x 40mm x 3mm thick angle iron.

LED arrow light shall be able to work even when
vehicle's engine is turned off.

LED arrow lights shall have a flashing frequency of 40
- 55 times per minute. Roof mounted LED arrow lights
shall be visible from a minimum distance of not less
than 1000m to warn the road users.

Dimensions of the roof mounted LED arrow light board
shall be 1280mm (L) x 750mm (H). The LED arrow
light shall be able to show the following indicators:

0] Arrow left

(i)  Arrow right

(i)  Double arrow

Application Requirements

(@)

(b)

(€)

During operations, the LED arrow light shall be
mounted on TMDT lorry rooftop with collapsible holder
to secure the arrow light board.

LED arrow light shall be used when the TMDT lorry
carries out its duty at work area.

Displaced, malfunctioning or damaged arrow light
boards shall be rectified immediately.
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19.5.18 Emergency Response Team (ERT) Lorry

19.5.18.1

19.5.18.2

Specifications

(@)

(b)

The lorry shall be a minimum 1 tonne lorry with cargo
hood. The lorry shall be white in colour.

Each lorry shall be equipped with the following

accessories:

() 1 unit of amber coloured light bar fixed on the
rooftop.

(i) Reflective yellow and red stripes with 150mm
width on both sides and rear of the lorry.

(i) Project sticker with package location, hotline
number and Contractor logo.

(iv) Digital video recorder (DVR) to be fixed in the
lorry.

(v) Built-in rack at the back of the lorry for storage of
ERT equipment.

Application Requirements

(@)

(b)

(©)

(d)

(€)

ERT lorry shall be provided by the Contractor to the
Traffic ERT for patrolling and attending to emergency
needs and situations for day and night operations.

The response time to reach affected area and initiate
necessary action shall not be more than 30 minutes.

Each ERT lorry shall be equipped with a complete set
of ERT equipment.

The lorry and accessories shall be properly maintained
at all times to ensure that they are in good working
condition.

ERT lorry vehicle is strictly for the use of ERT

personnel only and its use to ferry workers is strictly
prohibited.
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19.5.19 Emergency Response Team (ERT) Equipment

19.5.19.1

19.5.19.2

Specifications

(@)

(b)

Contractor shall provide the following ERT equipment
which shall either be in the ERT lorry at all times or
properly stored away and ready to be used at any
time, as and when required:

ERT equipment that shall be in the ERT lorry at all
times are as follows:

(i  Two (2) walkie-talkies

(i)  Two (2) baton lights

(i)  Two (2) battery powered torch lights
(iv) Two (2) traffic control paddles

(v) Ten (10) traffic super cones

(vi) Three (7) A-shape signboards

(vii) One (1) first-aid kit

(viii) One (1) car battery jumper

(ix) One (1) toolbox

(x) One (1) set towing cable

(xi) One (1) 9kg ABC fire extinguisher
(xii) Oil absorbent

(xiii) Two (2) flat head scoops

(xiv) Two (2) brooms

(xv) Two (2) bags of 25kg cold mix asphalt
(xvi) One (1) water pump with accessories
(xvii) Ten (10) blinkers

(xviii) One (1) 24” chainsaw

Application Requirements

(@)

(b)

Equipment inside the ERT lorry shall be stored
properly at all times to ease the handling and
installation process when attending to emergency
needs and situations.

All ERT equipment shall be well maintained throughout

the project duration to ensure that they are in good
working condition.
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