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Central Asia  Regional Economic
Cooperation (CAREC) countries
committed to road safety at the 14"
CAREC  Ministerial  Conference in
Mongolia in September 2015. More
recently the CAREC Road Safety Strategy
2017-2030 (the Strategy) was endorsed
by Ministers from all CAREC countries
during the 15th Ministerial Conference in
Pakistan in October 2016. The Strategy
supports and encourages governments
and road authorities to plan, design,
construct and maintain roads with road
safety as a key and specific objective.

The Strategy supports practices that
improve road safety at road worksites to
prevent collisions and minimise trauma to
road workers and road users. Road
authorities within the CAREC program are
encouraged to include road safety as an
integral part of the planning, design and
operation of all road worksites under the
CAREC program.

This manual explains good practices for
road worksites. It provides clear and
simple guidance for national road
authorities to use to improve road safety at
these sites. Road authorities within the
CAREC program are encouraged to
promote the use of this manual, to refer to
it in contracts and specifications and to
build up technical expertise in this subject.
In particular, this manual shall be the main
reference document for road works in all
contract documents used in CAREC road
projects.

It has been written to expand the
understanding and use of safe traffic
management plans (TMPs) at worksites
on CAREC highways. It provides full
information about the six zone process,
how to plan, design, implement and
operate a TMP, and how to manage road
safety for road users and road workers
alike. This information is essential for

officials in road authorities, project
managers, designers, supervision
consultants, contractors, works

supervisors and all others who have a
responsibility for safe worksites.

It presents current best practise regarding
road safety for road worksites,
emphasizing:

T The #dAhierarchy of
to control the hazard and reduce risk
at worksites.

1 The importance of designing safe
Traffic Management Plans (TMPs)
and having them approved for safety
by the road authority.

1T The fAsix zoned <co
implementing and reviewing TMPs.

1 Close attention to the safety of road
workers.

1 Good practice in the use of signs and
delineators at road works.

9 Safe operating instructions for Traffic
Controllers.

This manual was prepared under a grant,
TA 8804 REG: Enhancing Road Safety for
Central Asia  Regional Economic
Cooperation Member Countries provided
by the Asian Development Bank.

contr

ncept



CAREC Road Safety Engineering Manuals
Manual 2 i Safer Road Works

Road works are an inevitable and
necessary part of managing a national
road network. New roads and highways
must be built; existing roads must be
maintained, or sometimes duplicated or
upgraded. Bridges, culverts, intersections
and interchanges are built or replaced,
and numerous traffic management
improvements take place. And all the
while traffic needs to keep flowing while
these works go on. Road works usually
take place while roads are still used by
traffic.

1. Those responsible for building new
roads, or maintaining/upgrading
existing roads often need to take over
some part of the road for their work.
This can disrupt the traffic and it may
lead to traffic congestion, delays and
frustration. It may also lead to collisions
at the worksite.

2. In the management of any road project
there are competing objectives, and
this is also true when considering
options to manage risk. For temporary
traffic control at road works, the key
objectives are:

- maximizing safety for road users
and workers at the site;

- minimizing the disruption and delay
to motorists and

- ensuring the cost of the temporary
traffic control arrangements is
commensurate with the overall
project value.

3. This manual offers assistance to help
you to meet these objectives.

4. Building new roads and maintaining
existing roads can be dangerous
occupations. Unless carefully
managed, road worksites can become
locations of increased risk for those
using the roads as well as for the road
workers working at the site. Road
safety at worksites is an important but
often  neglected part of road
construction and maintenance in the
CAREC program.

5. Several international studies have
confirmed the risks involved at road
worksites:

- American research has shown that
the risk of a serious/fatal road crash is
three times greater in road works than
on an equivalent section of road. *

- German research has shown that
approximately one  quarter  of
collisions happening on national

routes occur in work zones. !

- Studies in Finland and Slovenia
showed t hat 6mot o
times more likely to be injured when
travelling through a work zone than
on other sections

6. The problem of crashes at road
worksites has become so serious that
many countries now have higher
penalties (double fines and/or double
de-merit points) for drivers and/or riders
who commit traffic offences in a
worksite.  Harsher penalties are
intended to deter unsafe driver

Agota Berces, Technical, Regulatory and
Business Development Manager, 3M
Traffic Safety Systems Division, 2012.
fimproving Worker Safety Through Better
Visibilityfi . Saf eWor k
New South Wales, Australia.
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behavior and, in turn, to reduce trauma

at worksites.

7. Crash data for road worksites in the
CAREC program is limited; not a lot is
known about the number of crashes at
worksites on CAREC highways, nor
their severity. However, it is generally
acknowledged that there are many
crashes at road worksites on CAREC
highways, and that a significant
percentage of these are serious/fatal
crashes. As in many other parts of the
world, road safety at worksites is now
becoming an important issue for the

CAREC program.

8. Employers have a responsibility to
create a safe working environment for
their employees. Employers also have
a responsibility for the safety of any
other person moving through or around

control.

Employers must therefore ensure the

proper training of supervisors and

workers, as well as the provision of
equipment, protective clothing and
resources for the performance of their
work in a manner that is safe and which

work areas under their

minimizes risks.

9. Contractors and Work Supervisors

should:

iBe aware of their responsibility to
convenient
travelling conditions for the public,
and safe working conditions for

provide safe and

personnel under their control.

fAppoint a Safety Officer to be
responsible for all road safety
matters as well as occupational
health and safety during the road

work.

T Ensure that all personnel involved in
traffic signing and traffic control are
aware of what is needed and of their

responsibilities.

fProvide training for all personnel
involved in traffic signing and control.

10.

11.

fInform other road stakeholders of
the road work.

9 Inform the road users about the road
work. For long term  work,
information about the duration of the
road work should be provided so the
road users can anticipate the effect
of the road works. If there will be
congestion, they may wish to
choose a different route.

ffManage the site to avoid damage to
private property.

1Be familiar with the provisions of this
manual and act accordingly.

Workers should:

{Take responsibility for their own
safety by looking out for danger and
being observant.

fTake care of the safety of other
personnel and visitors to the
worksite.

ffWear the protective clothing that is
provided for their safety.

fEngage only in work practices that
do not put themselves or any other
person at risk.

fFollow the instructions of their
employer in carrying out the
requirements of this manual.

Road users should:

ffComply with all the regulatory

requirements of the worksite,
including the instructions and
directions  from any  Traffic

Controllers.

T Travel at a speed that is safe, given
the road and traffic conditions.
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12.

13.

14.

15.

One of the main messages
underpinning the technical information
in this manual is that engineers have
a vital role to play in providing safer
roads for all, and especially at road
worksites.

Most members of the public blame
the human (the driver, the rider, the
pedestrian) for all the crashes on the
roads. Most people will say that more
effort must be put in to improving
human behavior on the roads. Many
will add that the Police should work
harder to enforce the traffic rules.
Their common belief is that, by
altering human behavior, road trauma
will be reduced.

Many national efforts are devoted to
such objectives, and while numerous
national road safety strategies
emphasize the need to make the
human aware of their responsibilities
on the roads, there is often a
tendency to forget the importance of
the road in road safety. Many highway
engineers forget that the road itself
contributes to the number and the
consequences of crashes. They
believe their role is to construct
highways that will stand up to heavy
traffic and severe weather for the next
20 years; they underestimate the
importance of their work in reducing
road trauma. Studies have shown that
up to 30% of road crashes are due to
the road and its interaction with the
road user.

At road worksites for instance, too
many engineers do not recognize that
many of the driver errors are due (at
least in part) to engineering failings.
By not placing warning signs where
they were needed, or by using a short
taper leading into a lane closure, or
by allowing workers to be on-site
without their essential personal
protective equipment, engineers are

16.

17.

18.

19.

failing the road users and the road
workers.

An engineer who is concerned for
road safety as well as for the safety
and well-being of the workers at a
worksite will take steps to provide a
site that is clearly signed, with clear
delineation and conspicuous, sensible
speed restrictions. This is not difficult,
nor costly to achieve. It requires some
basic guidelines to be followed, and
these can be implemented at low
cost.

Engineers can make a positive
difference in road safety. Engineers
can save lives, prevent injuries and
reduce road trauma. By putting
themsel ves into

road wuser 0 a mzidg wihy

their needs, an experienced engineer
who is overseeing a road worksite will
always ask one critical question i
what will the road users make of this?
Is it clear, or not? Will they
understand it, or not? A positive
answer can assure the engineer that
the efforts will assist road safety.

The good news is that road safety at
road worksites can be improved at
little cost. It takes dedication to safety
by all responsible for the project - the
Client, the Contractor, and the
Consultant. It also requires the
technical knowledge about what to do
and how to do it. This manual gives
you that knowledge. Putting it to good
use at road worksites in your country
should now be one of your main
tasks.

Road work safety is a general term
given to the provision of signs,
barriers, delineators and other safety
devices at a road worksite to ensure
that the risk to road users passing
through the worksite, and to the road
workers at the road worksite, is as low
as practical. The objectives of safe

it he
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20.

21.

22.

23.

and effective worksite traffic
management are to:
1 Provide a safe working

environment for the road workers;

i Warn approaching road users and
pedestrians of the road works;

1 Guide the road users safely
through, past or around the road
worksite;

M Provide minimum inconvenience
for the travelling public;

9 Provide minimum disruption to the
work.

In most cases road work takes place
in, or close to, moving traffic. Even
when a new road is built through a
Afgreen fieldod envi
to be constructed free of traffic, it
must eventually join an existing road
at each end. Safely managing the
moving traffic is a serious and
important task.

Those responsible for building new
roads, or maintaining existing roads
therefore usually need to take over a
part of the road in order to do their
work. This will invariably cause some
disruption to the traffic using the road,
which may last for a few minutes,
some hours, several days or many
months.

It is vital to remember not to surprise
road users as they use your roads
and highways. Some road users may
come across a new worksite
unexpectedly. They may have driven
that highway recently and saw
nothing; but today they find one lane
is closed to them due to road works.
Without adequate advance warning
signs and devices to warn, inform and
guide that driver, there is a risk that
he/she may be startled by the
changed traffic situation and may, in
turn, take action that leads to an
incident or collision.

To make sure we do not surprise any
road users, the quality of traffic
management required at worksites

ronment ,

24.

25.

26.

often demands higher standards of
safety than on the rest of the road
network. For example, a lane closure
in a worksite must be appropriately
designed in terms of speed, advance
warning and delineation to provide
road users with clear warnings and
guidance. The number of signs and
delineators needed for this at a
worksite may be several times the
number typically used at other
locations where a permanent lane
drop exists. The temporary nature of
road works increases the risk of
Asurpriseod
traffic management must address,
and counter, this increased risk.

and is abl e

A Traffic Management Plan (TMP) is
a drawing (or series of drawings)
showing the traffic control devices
proposed for use at a worksite,
together with a list of the
programming of the works, stating the
days and times the worksite will
operate.

Planning ahead for safety at your
worksite is time well spent. It is a
necessary part of roadwork. There are
some key decisions along the way,
and by carefully considering each one
you can design, implement and
manage a safe TMP for your worksite.

Developing a TMP takes knowledge
and experience. A TMP cannot simply
be fAcut and paste
or photocopied from a manual. Each
site needs careful and detailed
attention, because no two worksites
are the same. Factors such as vertical
and horizontal geometry, road
classification, traffic volumes, speeds,
abutting development and the
duration of the project all add up to
make each and every worksite
unique.

amongst

do

road

frol
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27. However, there are some common

factors with all worksites. By following
a series of key steps, you can make
considered and consistent decisions
on how to manage risk and then
gather together all the necessary
information that is necessary for you
to develop a safe and effective TMP.
Chapter Two outlines how it is
possible to manage risk at your
worksite. Full details about how to
design a TMP are then given in
Chapter Three of this manual.

28. Subsequent chapters take you

through the implementation, operation
and closing out phases of a worksite.
The manual continues with a
description of some new safety
devices to be considered for your
worksites. Importantly, a series of
generic TMPs are then provided in
Chapter Eight to guide you at
worksites on CAREC highways. The
manual concludes with a chapter of
practical safety tips for safety officers,
and another which offers instructions
for traffic controllers.
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29.

30.

31.

Road projects are many and varied.
Some may be very big (duplication of
CAREC highways) while others may
be quite small (patching pot holes).
They may take place on national
highways, or on local streets. The
works may last for months or years, or
only for a few minutes. Each and
every project requires a safe Traffic
Management Plan (TMP).

Before a large road project begins
there are a number of decisions to be
made about the most cost-effective
way to complete the work to the
required standard in minimum time
and with maximum safety. The need
to complete the work on time and on
budget is always a major factor which
in turn leads to decisions about the
staging of the work, the equipment
and other resources to be used, and
the duration of the works. The
Contractor is usually keen to minimise
time and resources as important steps
towards maximising profit. The
Contractor will think carefully about
the staging of the work, and the
resources needed.

Once these primary decisions are
made, the Contractor should then
consider the risks involved with the
work and how best to mitigate these.
There will be occasions when road
safety considerations may cause
earlier decisions about the staging or
timing of the works to be changed.
This iterative process of planning the
works is integral to all road projects.

32.

33.

34.

There are numerous road safety risks
at road worksites. These risks are
generated from the interaction
between the traffic and the road
works, and from the interaction
between vehicles due to the works.
These risks exist for road users
(motorists, truck drivers, bus drivers
and passengers, motorcyclists,
pedestrians and cyclists) as well as
for road workers.

Managing risk requires consideration
of the two components of risk 1 the
likelihood of an event occurring and
the consequence if that event occurs.
The consideration of these
components (likelihood and
consequence) occurs via a risk
matrix, the outcome of which helps to
identify a measure of the risk
associated with the defined event.

To manage the risks at your worksite,
there is a simple step by step process
to use that leads to the development
of a TMP. The first step is to consider
the project that is to be undertaken
and to make decisions about the
resources needed and the staging of
the work. The issues involved in this
step will vary enormously depending
on the type of road project. A major
project involving the duplication of
many kilometres of national highway
will take much more consideration in
this step than will a small pot hole
patching task on a low speed urban
street.
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35. The next step is to ascertain a risk
rating for the site. This rating should
then guide you in deciding the level of
protection and the amount of signage
and traffic control that will be
necessary to reduce the risk to an
acceptable level.

36. The third step is to consider the
specific risks at the site. You may
have rated your site as a high risk
site, but what exactly are the risks that
you can foresee? It is essential to list
these and then make sure that each
one is explicitly addressed.

37. Once you have listed the foreseen

risks, your task is to explore all

options to reduce those risks. The

Hierarchy of Controls (below) can

38.

help you in this step; it offers you a
range of options to control safety at
your worksite. But while the Hierarchy
of Controls pyramid can offer you the
options, it is you who is required to
make the decisions about what risk
control measures you will adopt.

Once you know what you are going to
do you need to design a TMP that
incorporates these control measures
and which shows clearly all the signs
and traffic control devices that will be
needed for the task. The TMP
requires approval of the Highway
Authority before work can commence,
and attention to accuracy and
timeliness is therefore essential if the
works are to progress in a timely
manner.

Table 1: Process Flowchart for Traffic Control at Road Works

Make decisions about managing the
project. How will the work be
undertaken?

Will the project be long term or short term?
How many stages of work are needed?
What equipment will be needed?

How many workers?

Are there constraints on work times?

Determine the risk rating for the site

Will the works be taking place in a location of
high risk or low risk?

Consider the risks

Explore options to reduce risk

The Hierarchy of Control. Begin at the top and
explore all options as you move downwards.

Decide your risk control measures

Decide how best to manage the traffic using
accepted measures appropriate to the size of
the road project.

the highway authority

Design a TMP, and seek approval from

Design a TMP to suit each stage of the road
project. If the works will have multiple stages,
there must be

Source:

Operations. No. APi R403-12.

1C

Road Safety Engineering Consultant, based on a modified version from AUSTROADS. 2012.
Implementing National Best Practice for Traffic Control at Worksites i Risk Management, Auditing and Field

mul tiple
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What will be the duration of your work?

39. Long term and short term work often
require different decisions about the
safest management for each. There
are four general categories for the
duration of road works:

fVery short term road works: Works
which take no longer than five
minutes to complete.

I Mobile short-term works: Works that
move along a road, either at a
constant low speed (such as line
marking) or  with intermittent
stopping (such as patching). These
works may obstruct or partially
obstruct traffic lanes.

iShort-term works: work that is
limited to the duration of a single
work shift or less. Short term works
have durations less than 24 hours.
Unlike long term works a TMP for
short term works is required only
while  work personnel are in
attendance.

fLong-term works: Sites where a
TMP is required to operate both day
and night (that is for at least 24
hours and usually much longer) and
may be left unattended at times.

Establish the staging of your works

40. How many different stages of work
will be needed? The decisions that
are made about the staging of large
road projects have an impact on the
safety of the worksite. This is a critical
matter; depending on the staging of
the works the preparation of the TMP
can either be a simple task, or it can
become a complex task. And
depending on the staging of the
works, the cost of providing the
required traffic management
signs/devices may be quite low (for a
single work area) or it may increase to

11

41.

42.

43.

44.

become a significant amount (for
multiple work areas).

If you decide to manage a project by
working on a number of individual
sections at the same time, the project
may be able to be completed earlier.
The Contractor will need more
machinery and more workers for this
arrangement, and the road users will
encounter multiple worksites along
their route. This arrangement places a
greater demand on the Contractor to
correctly and adequately sign all the
worksites.

The site risk rating considers the road
environment where the worksite will
be established and it determines if a
low or high risk will exist without any
protective measures being applied or
without special management of the
traffic. International experience has
shown that the major input
parameters for site risk are:

{'the existing speed zone (higher
speed = higher risk)

fithe functional hierarchy of the road
(major roads = higher risk)

fithe lateral clearance between the
proposed worksite and the moving
traffic (closer to the works = higher
risk).

The site risk rating should guide you
in the amount of planning required to
reduce the risks in the context of the
work. A high risk site will require
decidedly more planning and
preparation to reduce the risks to
acceptable levels. A low risk site will
require less planning and preparation
to manage the identified risks.

The site risk rating should also guide
you on the level of planning, the
experience of the person preparing
the TMP, and the amount of
documentation required to design and
implement the TMP.
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approach has four categories of
control measures that detail the ability
to control the hazard and to reduce its
45. Typical risks that may occur at a risk. The four categories are:
CAREC worksite, and which need to ARisk elimination
be addressed in a TMP, include:
AEngineering controls

- High speed traffic through the AAdministrative controls (to

worksite. . .
_ _ influence behaviour)
- High volume of traffic through the i ) ]
worksite. APersonal protective equipment
i ngh_volltjrzne thtrtl;]CkS ar:(d _i)uses 48. Us e t he AHi erarchy of
passing throug e'wor Site. pyramid (below) to assist you to
- Narrow pavement with no escape reduce risks at your worksite. Begin
route options. by asking if the traffic can be taken
- Workers close to the passing traffic. somewhere else for the duration of
- Poor advance sight distance to the the works. If this is not possible, ask if
worksite. engineering measures such as lane

closures or safety barriers can be
adopted. If this is not possible ask
yourself if suitable signs, and a speed

- Presence of unshielded hazards,
including deep excavations, close to

traffic. limit reduction can be applied. In most
- Rough or unsealed road surface cases this will be possible, and they
(due to the road works), including should be applied in a consistent and
loose material on the road surface. clear manner. The fourth category of
- Works vehicles entering/leaving the control is the use of personal
worksite. protective equipment by the workers

and engineers on-site. This may

- High numbers of _ : .
include solid working boots, hard

bicyclists/pedestrians moving

through the worksite. hats, and high visibility clothing
(including reflective strips for added
visibility =~ under  adverse light
conditions). With all control
categories, the workers and
46. Every road worksite is unique. Each engineers on CAREC worksites must
one is a little different to all the others. wear protective clothing, which must
For this reason, it is important to look include a high Vvisibility reflective
at each and every worksite wi t h i f r e s3ffety vestor coat.
eyeso, t o scrutinise it for potenti al
hazards and then to ascertain the risk 49. For some risks = certain levels of
control measure that best suits the control may not be practicable or
conditions. feasible, while for others a
combination of controls may give the
47. A common approach for treating risk best risk reduction. In most cases
is the hierarchy of controls approach. there will be a range of decisions to
This approach reviews risk control be made when determining the
measures in a hierarchical manner, optimum outcome. Risk reduction
a”owing you to make decisions that ablllty, overall cost, and disruption to
are based on your key risk control the work and to the trafﬁc, are the
objectives. The hierarchy of controls main deciding factors at most
worksites.

12
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Figure 1: Diagrammatical Representation of the Hierarchy of Controls Pyramid

Traffic Controllers
Clear signs and delineation
40km/h speed restriction

Risk Elimination

Engineering controls

Administrative controls

_' e

Source: AUSTROADS. 2012. Implementing National Best Practice for Traffic Control at Worksites T
Risk Management, Auditing and Field Operations. No. APi R403-12.

50. As a person responsible for providing

51.

a safe worksite, you should start at
the top of the pyramid and implement
those countermeasures if possible. In
real life however, such
countermeasures may not always be
possible (there may not be a nearby
route that can serve as a detour for
instance) or the costs may be
prohibitive. You may have to resort to
examining the next level of control
such as lane closures. Traffic
volumes may become a critical factor
with this control (if a lane is to be
closed will the remaining lane(s) be
sufficient to handle the traffic?), and
SO you may have to examine other
options untii  you achieve a
combination of controls that offers a
mi ni mum | evel of
l ow as reasonably

Practical questions to be asked within
each Risk Control Measure include:

Risk Elimination 7 ask yourself, can
the risk be eliminated?

- Close the road and detour all traffic
for the duration of the works.

- Divert the traffic away from the
worksite.

- Construct a sidetrack past the
works.

Engineering Controls i ask yourself,
what engineering measures or
protective devices can be
implemented to minimize risk?

- Lane closures, which may then
require additional traffic control
depending on the remaining lanes

- Reversible (contra) traffic flows

esti mﬁo‘rt?ol% treiffl'c stynald! 'S control

tPa I

- Safety barriers to protect workers
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- Crash attenuators (on the ends of
barriers)

- Truck mounted attenuators (on the
rear of work vehicles)

- Escort (pilot) vehicles (to guide
traffic through the worksite in tight
platoons)

- Increased lateral clearance to the
worksite

Administrative i ask what you can use
to adjust the behaviour of motorists
travelling through the worksite?

- Speed restrictions

- Sighage
informative)

(warning, regulatory,

- Traffic cones and bollards (to
delineate the travel path)

- Traffic Controllers (with Stop/Slow
batons)

- Variable Message Signs (VMS)

- Vehicle mounted signs and devices
(such as illuminated flashing arrow
signs)

- Alter work times and work at night (if
night time traffic volumes are
substantially lower there may be
reduced traffic and work delays by
working at night)

14

Personal Protective Equipment - do
your workers have all the necessary
protective equipment and clothing?
This is an essential risk control
measure that must be adopted
regardless of any other measures.
High visibility clothing is essential for
all road workers. All road workers at
CAREC worksites shall wear reflective
high visibility clothing at all times.

52. In considering the risk control
measures that could be used at the
road worksite, you often need to ask
guestions about how best to satisfy
competing objectives such as:

Considering where the traffic will go

How will the traffic at your worksite be
managed?

i1 Passing through the work zone under
closely controlled conditions, or

fMoving past the work zone on a
delineated path beside but clear of
the work zone, or

1 Movement around the work zone by a
detour which may be temporary side
track or an existing network of roads,
or

7 Closure of the road, usually for short
periods, while work is carried out.



CAREC Road Safety Engineering Manuals
Manual 2 i Safer Road Works

Figure 2: Four Alternatives for Traffic to Pass Through, Past or around a Work Zone

Work Zone

[ ]
PREPARE TO STOP

.|I ‘
PREPARE TO STOP

Through the work area

Work Zone

PREPARE TO STOP

Traffic past the work area

Temporary Bridge

Side Track

Old Bridge to be Replaced

Barriers

Side track
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East Bound Detour

Detour

Source: CAREC Road Safety Engineering Consultant

Passing through the Work Zone

{Passage of traffic through a Work
Zone should only be permitted where
both the traffic and the work can be
effectively controlled. Traffic
Controllers (or flagmen) may be
necessary to further slow traffic on
the approach to the Work Zone and to
stop the traffic for short periods if
required.

i Traffic Controllers (or flagmen)
may also be required to control
the movement of work vehicles
and machinery within and/or
across the traffic path.

fIn extra special cases, pilot vehicles
may be used to lead platoons of
vehicles through the Work Zone. This
is still an unusual practice in the
CAREC region.

Past the Work Zone

53. This will be the normal method of

traffic management at sites where
complete exclusion of traffic from the
Work Zone is sought (other than by a
full road closure). Traffic is directed
past the Work Zone in a clearly

16

54.

55.

delineated lane of high visibility
plastic cones and/or bollards and
delineators. (Do not allow the use of
concrete blocks, tree branches,
rocks or concrete barricades for this.)

Traffic may be taken past the Work
Zone by moving one direction of
traffic onto a shoulder so that both
directions can pass the works
simultaneously but at reduced speed.
The quality of the shoulder may be an
issue and it will be essential to avoid
significant pavement drop offs and
pot-holed shoulders.

Traffic may also be taken past the
Work Zone by using the second
carriageway of a divided highway. By
constructing a crossover to the other
carriageway and by permitting
contra-flow on that carriageway a
suitable diversion may be possible.
Detailed planning is always required
for these situations. In particular, it is
important to inform drivers/riders in
both directions that they are no
longer on a one-way carriageway.
Consistently remind them that they
are now sharing a carriageway with
traffic from the other direction. Use
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56.

57.

AiTwo Way?o
frequent intervals, and use cones
and/or bollards between opposing
traffic streams to remind them of this
point.

While this may seem overly cautious
to some, a safety conscious
engineer will remember that traffic
keeps moving day and night. In the
small hours of the morning, when
traffic volumes are very low and
when speeds tend to be higher, the
risk of head-on collisions in such
locations rises greatly unless
warning and delineation is clear and
obvious to all.

Speed control under all of these
arrangements is critical; effective
enforcement from your Police will be
necessary in such arrangements.

Moving around the Work Zone (Side-
tracks and Detours)

58.

59.

When it is not practicable to close the
road, or to allow traffic through or past
the Work Zone, a side track or a
detour is needed. A side track is
usually a short specially constructed
all-weather path that takes traffic
around one side of the Work Zone. It
is usually a two-way track although
the management of the side track and
its length and cross sectional width
are dependent on site factors
including vehicle volumes and the
expected duration of the works.

If a side track is to be built, even for a
short period, you need to ensure that
it has suitable geometry and a
suitable surface for the speed and
type of traffic that will be using the
side track. To avoid drivers/riders
from being caught by surprise when
they need to change path to access a
side track it is vital that you provide:

1 Very well signed Early Warning
and Advanced Warning Zones on
the approach.

traffic

war fii Angduced gpees lindtt clearly
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60.

61.

signed (this is an integral part of
an Advance Warning Zone).
40km/h is the recommended
speed limit through, past or
around CAREC work zones.

1 Good, all-weather pavement for

the side track (you should not
expect drivers/riders to negotiate a
poorly  constructed  unsealed
sidetrack. Heavy rains will turn it
into a muddy track, while dust will
be a problem at other times).

1 Geometry that is suitable for

the expected
speeds.

operating

You will be aware that sidetracks can
be costly to construct. This is one
reason why planning for the road
works should be undertaken very
early in the tendering stage so that
sufficient budget can be allocated to
allow a correct and safe job. No one
wants to build a sidetrack that ends
up causing a fatality.

A detour involves using parts of the
existing road network adjacent to the
road work area. Detours are often a
low-cost option but they may not be
easily established in rural areas
(where there are fewer roads) and
they may not be well received by local
residents in urban areas who have to
tolerate much higher traffic volumes in
their local streets for the duration of
the works.

Closure of the road for short periods

62.

while work is carried out

Full road closures of a road or
highway for the full duration of most
road projects usually requires a traffic
diversion to be created. You may
contemplate a full closure of your
road for short periods (a few minutes
at a time) if your work methods
require, if the through traffic will not
be adversely affected by the delay
and if it is possible to re-open the
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road without prolonged operation. In
making this decision you will need to
have a good idea of the traffic
volumes and the likely queue lengths
that will form. Placing large dynamic
information  signs that pre-alert
motorists to the possibility of such
delays is always advisable 1 it gives
them a chance to seek an alternate
route.

63. A full closure of very low volume

roads for the duration of the works
(allowing local vehicle access only)
may be an option if the work can be
safely carried out in such conditions.

Consider when the work will take place

64. Road works are more easily seen

and understood by motorists during
daytime. From a road safety
perspective, it is desirable for the
works to take place in daylight.
However, traffic volumes and other
matters may come into consideration.
For example, some road works on
busy roads may be restricted by the
Highway Authority to take place only
between agreed times. If a worksite is
on a heavily congested road in an
urban area, the Client may stipulate
that the works can only take place
outside the peak hour periods. In
some cases, this may lead to
significant amounts of work at night or
on weekends. In rural areas, where
traffic volumes are lower but speeds
may be higher, there is merit in
daytime work unless other factors
markedly influence the decision. If the
works are to take place during the
hours of darkness, an additional array
of safety devices (such as temporary
lighting for the Work Zone, dynamic
signs, more reflective bollards/cones,
more Traffic Controllers) may likely
need to be factored in to the TMP.
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65

66.

. Having considered all risks, decide on

the risk control measures you will
apply and begin to develop your
Traffic Management Plan. In making
this decision it is useful to consult with
those who will be working on the
worksite or supervising the works.
They often have useful practical
inputs to help you to design your
TMP. The generic TMPs in Chapter 8
of this manual can serve as a useful
starting point.

Site specific points of detail for your
TMP may include:

{1 The arrangement of traffic control
devices for each stage of the works.

T Arrangement and number of Traffic
Controllers required for each stage of
the works.

T Any site specific requirements such
as access to a nearby school, or
hospital or access to shops.

9 Provision for very large vehicles.

fProvision of safe passage for
pedestrians, bicyclists and people
with disabilities.

T Impacts on public transport.

{ Potential for traffic to queue into
conflict areas (such as across an
adjacent railway crossing).

i Provision for access to abutting
properties.
9 Duration and times for conducting the
works (such as day or night
operation).

i Traffic management arrangements at
the worksite outside normal working

hours or when workers are not
present at t he S i
careo) .
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1 Emergency contact details.

9 Communication arrangements.

67. Each TMP should include details of
the requirement to manage traffic
through the worksite outside normal
working hours (that is when workers
are not present at the site). This will
include removing (or covering) any
signs that are not applicable outside
normal working hours, particularly
temporary worksite speed limits.

Figure3:AiRoad Wor ker o War e

Source:HMSO (2008) dATraffic Sic
Chapter 4 Warning Signs
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A Traffic Management Plan (TMP) is a
plan that shows clearly all the signs,
barriers, barricades and other devices that
are to be installed and maintained at a
worksite for the duration of the works. If
your work is to have several stages, there
should be a TMP developed for each
stage that is expected to last longer than
one week.

68.

69.

70.

It is to be a requirement in all
contracts for road projects on CAREC
roads and highways that a TMP (or a
series of TMPs) is to be prepared and
submitted to the road agency for
approval before any work may
commence. Most of these TMPs are
expected to be prepared by the
Contractor. If the Contractor does not
have suitably experienced staff for
this task, another group (such as a
design institute) is to be
commissioned.

All Traffic Management Plans shall be
prepared by a person who is suitably
experienced and competent in traffic
management having regard to the risk
rating of the site, the nature and
complexity of the works, and the type
of TMP required. Consultation with
workers who have experience in
working on trafficked worksites is very
beneficial in ensuring that a practical
TMP is prepared.

The Contractor shall designate a
member of staff (usually an engineer
or technician) to be the Safety Officer
for the worksite. He/she will be the
responsible individual for road safety
at the worksite. He/she will be
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71.

72.

responsible for preparation of the
TMP(s) for the site, either in-office or
via an external group such as a
design institute. The Safety Officer
will also be responsible for obtaining
approval of the TMP(s) from the road
agency, implementing it, checking it
twice daily (at least) while it is in
operation, changing it over if/iwhen a
new work stage begins, and finally
removing it when the work s
completed.

A TMP is to be prepared for all road
works, both short and long term. For
short-term  works  (stationary or
mobile), a TMP should be prepared
and submitted for approval to the road
agency (the Project Engineer) before
commencing the work. In many cases
the TMP may be generic, and the
Safety Officer may make use of one
of the diagrams in Chapter 8 of this
manual.

For long-term works (when the TMP is
required to operate both day and
night, and may be left unattended at
times), a TMP should be specifically
designed for approval by the road
agency. Again, a diagram from
Chapter 8 may be used but there will
be a need for a second TMP that
shows clearly the
and delineation for the worksite. In
other words, there is a need for a
TMP for when work is happening, and
a second TMP for when the workers
leave the site and nothing is
happening (fhnafter

fafte

careo)
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73. A TMP for a
comprises  six

road worksite
individual  but

interrelated zones. T h e iSi x

concepto is a

worksite down into separate zones
according to the purpose that each

Zone serves.

If you begin by

considering these six zones, the
design of the TMP and the safety
needs of the worksite becomes
much clearer and easier to develop.
The six zones are:

().

(ii).

(i)

(@iv).

Early Warning Zone i the first
section of a road worksite in
which signs are placed to alert
approaching drivers/riders of
the presence of road works
ahead. Specifically, this zone
alerts drivers of the advance
warning zone ahead and its
reduced speed limit. The Early
Warning Zone helps compliance

by giviyg waeai ngo

reduced speed limit ahead.

Advance Warning Zone i
alerts drivers/riders of the Work
Zone ahead. It uses advance
warning signs and regulatory
signs to warn users of the Work
Zone ahead, and to regulate
their behavior.

Taper Zone 1 is wused if
motorists are required to move
from their lane to pass around a
Work Zone. A Taper Zone is the
one zone of the six that may not
be needed. It is only used where
drivers/riders are required to
change lanes to pass the Work
Zone. Taper Zones use
conspicuous  and  forgiving
devices to guide road users past
or around the Work Zone.

Safety Buffer Zone - is a
longitudinal safety buffer

Zone
met hod
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(v). Work Zone i

immediately in advance of, and
beside, the work area. At
CAREC worksites it is to be at
least 20m in length and it is to
be kept free of equipment,
materials and workers. It can be
gxtereleti Kifi thed wodk area is
hidden from approaching road
users by a curve or crest. This
zone includes a narrow lateral
zone beside the Work Area
(1.5m wide) to provide additional
protection for workers.

is the area in
which the works are physically
being carried out, and is set
aside for workers, equipment
and materials. It may be a small
area (replacement of a small pit
cover on a road), or it may be
quite large (constructing a new
climbing lane over a length of
more than a kilometer on a
national highway). In some Work
Zones there may be disturbance
ttonttée pavement, in others there
may be excavations, in others it
may involve pavement works
and patching, or it may involve
kerb and channel work. The
location of the Work Zone and its
proximity to the traffic lanes will
dictate if a Taper Zone is
required.

(vi). Termination Zone i is the

zone where traffic resumes
normal operations after
passing the Work Zone. This
is the last of the six zones that
drivers/riders pass through. It
informs drivers/riders that they
are now past the Work Zone,
and it informs them of the
speed limit that applies on the
road ahead. Signs may be
used to thank them for driving
carefully through the works,
and to remind them to drive
safely.
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Figure 4: The Six Zone Concept

NOTE: The Figure shows a Traffic Management Plan for one direction of travel only

Safety Zone (20m)
Safety Zone (20m)

Termination Zone
| 1

Work Zone

Taper Zone

Early Warning Zone (50m
Advance Warning Zone urban / 100m rural)

Source: CAREC Road Safety Engineering Consultant

74. The function of the Early Warning
Zone is to give an early warning to
drivers/riders of a road worksite
ahead. Drivers/riders must be able to
see the warning signs, understand
there will be changed conditions
ahead and know what is expected of
them to prepare for these changes.
The Early Warning Zone raises
awareness of the road works before
the motorists are legally required to
reduce speed and (possibly) take
other actions.

75. For uniformity, the Early Warning
Zones used at road works on
CAREC highways shall be 50m long
(in urban areas including small towns
and villages, and other places where
the operating speed of traffic is
60km/h or less), and 100m long (in
rural areas, and places where the
normal operating speed of the traffic
is above 60km/h).
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Table 2: Early Warning Zone Lengths

Up to 60km/h
Above 60km/h

50m
100m

Source: CAREC Road Safety Engineering
Consultant

76. The signs are always the same for
the Early Warning Zone. If multi
message signs are used, the top

signs are a symbolic AR
sign and a ARoad Work A
The | ower sign is fAPrepas

Figure 5: A Commonly Used Multi-
message Sign for an Early Warning
Zone

ROAD
WORK
AHEAD

AN

PREPARE TO STOP

Source: Australian Standard AS 1742.3:2009,
Manual of uniform traffic control devices i Part
3: traffic control devices for works on roads.
(Modified for European sign conventions)
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78. Advance warning of road worksites
creates an expectancy of changed
traffic arrangements SO that
drivers/riders can modify their
driving/riding and look for appropriate

77. The function of the Advance Warning
Zone is to give advance warning to
drivers/riders of a road worksite

ahead. Drivers/riders must be able to guidance. The advance warning signs
see the warning signs, understand should be obvious and the layout of
the conditions ahead and know what the worksite management scheme
is expected of them. The Advance should be clear and definite, allowing

Warning Zone is the point at which a
reduced speed restriction is
introduced to restrict motorists to a
lower speed limit (typically 40km/h)
through the remaining Zones.

only one course of action from the
driver/rider.

Figure 6: Typical Advance Warning Zone

Safety Zone

Work Zone (20m) Advance Warning Zone - See Table

5 for length

®|®

NOTE: The Figure shows a Traffic Management Plan for one direction of travel only

Source: CAREC Road Safety Engineering Consultant
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79. Reduced roadwork speed limits shall be used at all CAREC road works where workers
are on the road or within 1.5 meters of moving traffic. A 40km/h speed limit shall be
consistently applied at all works on CAREC highways while works are underway and
workers are on the road or within 1.5m of the traffic.

Table 3. Speed Limits at CAREC Road Works where Workers are on the Road or
Within 1.5 meters of Moving Traffic

Up to and including | N/A 40km/h
80km/h
Above 80km/h 60km/h 40km/h

Source: Victorian Government (Australia), Road Management Act 2004: Code of Practice: Management of Road
and Utility Infrastructure in Road Reserves, Government Gazette, August 2010

80. Where workers are not working on the road and are more than 1.5 meters from moving
traffic there is no need for a buffer zone, and a 60km/h speed zone shall be consistently
applied at all worksites on CAREC highways.

Table 4: Speed Limits at CAREC Road Works Where Workers are not Working on the
Road nor within 1.5 meters of Moving Traffic

Up to and including N/A 60km/h
80km/h
Above 80km/h N/A 60km/h

Source: Victorian Government (Australia), Road Management Act 2004: Code of Practice: Management of Road
and Utility Infrastructure in Road Reserves, Government Gazette, August 2010

81. The length of the Advance Warning the drivers/riders are given adequate
Zone needs to reflect the operating time to recognize the worksite and to
speed of the road so that drivers slow down.
receive adequate notice before they
are required to take any action, 83. The distance needed to reduce speed
including speed reduction. All speed to the safe speed required through
reduction associated with a worksite the Work Zone s critical for
is implemented within the Advance determining the length of the Advance
Warning Zone. Warning Zone. Table 5 gives the

minimum lengths of the Advanced

82. One of the common failings in the Warning Zone to be used at CAREC
CAREC region is to place warning worksites. The length is a function of
signs only a few meters in advance of the estimated approach speed of the
the Work Zone. This is inadequate traffic and desired speed in the Work
and unsafe. The Advance Warning Zone.

Zone must be sufficiently long that
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Table 5: Minimum Length of Advance Warning Zones (in meters)

Approach speed (km/h) 40 km/h 0 km/h (STOP)
50 30 75
60 60 100
70 120 160
80 170 225
90 200 295
100 250 370

Source: CAREC Road Safety Engineering Consultant

84. Forty kilometers per hour is to be the normal roadwork speed limit at CAREC road
works. However, if traffic signals or Traffic Controllers are being used to control traffic,
and some traffic will be required to come to a stop, the Advanced Warning Zone must
be longer.

85. Be alert to possible safety problems occurring in the Advance Warning Zone under
conditions of heavy traffic or with lengthy delays. In such conditions, long queues may
form. Depending on the approach speed of traffic and the sight distance to the end of a
gueue, this may increase rear-end crash risk. You can use additional pairs of advance
warning signs approximately half way along the advanced warning zone to reduce such
risks.

86. If your site requires a Taper Zone, remember that the length of your Advance Warning
Zone is measured outwards from the beginning of the Taper Zone.

87. The Taper Zone is the length of road be diverted around a Work Zone.
where drivers are directed out of Other road works require two lanes
their normal path of travel (if of traffic to merge into one before
necessary). Many road works require passing the Work Zone. All such
a lane of traffic from one direction to locations require a Taper Zone.

Figure 7: Taper Zone

Taper Zone

Safety Zone

Work Zone (20m) Length depends on speed and whether taper

involves diverge or merge — See Table 6

I< :I
ROADWORK
AHEAD
®
I @ i .
)

AHEAD
NOTE: The Figure shows a Traffic Management Plan for one direction of travel only

Source: CAREC Road Safety Engineering Consultant
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88. There are two common types of 89. The amount of taper to be provided
tapers: depends on the width of the roadway
- A Diverge Taper shifts a line of that traffic is being diverted across.

traffic sideways but it does not need The taper length that is needed to
to merge with another line of traffic move motorists into their new travel
travelling in the same direction. path is provided fully within this Zone.
- A Merge Taper shifts a lane of traffic Desirably the full length of the taper
sideways where the traffic must should be visible to motorists at its
merge with another line of traffic beginning. This is to permit drivers to
travelling in the same direction. A see and understand their route ahead.
Merge Taper requires a longer
distance because drivers/riders are 90. The length of a Taper Zone depends

required to combine from two lanes
of traffic into one lane of traffic.

on the speed of traffic as well as the
lateral distance through which the

traffic is to be diverted. Table 6 below
gives Taper Zone lengths for CAREC
highways.

Table 6: Recommended Lengths of Taper (Transition) Zones (in meters)

APPROACH SPEED ENTERING THE
TAPER ZONE (KM/H)

DIVERGE TAPER (m) MERGE TAPER (m)

40 50 90
50 50 100
60 60 120
70 70 140
80 80 160
90 90 180
100 100 200

Note: Speeds entering the Taper Zone from the Advance Warning Zone should always be around 40km/h or less. However, if
they cannot be restricted to this speed the Taper Zone needs to be longer.

The Taper Zone length is based on:

1 Width of lane to be closed is typically 3.5 m;

1  Diverge taper length equivalent to 1.0 m/s lateral shift;

1 Merge taper length equivalent to 0.5 m/s lateral shift; and

1  Use the operating speed of traffic to guide your taper length

Source: CAREC Road Safety Engineering Consultant

91. There is one exception to the above
Table. When a Traffic Controller is
being used, a 30 meter taper may
be adopted as the traffic will be
approaching at a much slower
speed. Drivers will be preparing to
(possibly) stop.

Traffic cones and bollards are best placed 5m apart
in a taper.
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3.7 Work Zone

95. This is the area on or beside the
road where the work is done. It is
where the workers are located and
where most of the machinery is
likely to be. It may be small and
contained, or it may extend for
several kilometers. Its size depends
on the project at hand.

96. Vehicle speeds must be controlled
through or past the Work Zone.

Any device used to delineate traffic paths are to be This is a key action to reduce the
highly visible, reflective and forgiving if struck. Plastic risk that a vehicle will inadvertently
bollards, 1200mm high are an excellent form of enter the work area.

delineator. They have a heavy base to keep the
bollard vertical under most weather conditions.

92. For safety, the only devices used to
create tapers should be bright,
conspicuous, reflective and forgiving!
These include plastic cones, bollards,
plastic delineators and traffic cones.
They are very conspicuous, highly
visible and, if struck, they are
forgiving and do not cause injury or
damage.

3.6 Safety Buffer Zone

The Work Zone is where the road work is undertaken. It
93. The Safety Buffer Zone is a 20m may be a few metres in length or it may extend for several
Iength of road immediately before and kilometres during highway rehabilitation works.
after the Work Zone that is kept clear
of workers, vehicles, plant, stockpiled
materials or any other activity. The
Safety Buffer Zone also includes a
1.5m wide lateral buffer between the
Work Area and the nearest traffic lane
(for a 40km/h posted speed limit). If
the speed limit (or the operating
speeds) are higher than this, safety
barrier shall be placed between the
work area and the traffic to provide
physical protection for the workers in
the Work Zone.

Personal protective equipment suitable for the climate is
essential for all road workers and is to be worn at all times
while working on the road.

94. Safety Buffer Zones are the final
measure available to minimize the
risk of an errant vehicle colliding with
workers in the Work Zone.
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97. It is important to advise drivers and 99
riders when they have passed the end
of the Work Zone and have come to
the end of the worksite. It is also
important to guide and control them
back onto their normal driving/riding
conditions and route. The Termination
Zone is where traffic resumes normal
operation after passing the Work
Zone. If traffic has been diverted (via
tapers and maybe a side track) past
the Work Zone, they will be diverted
back to their correct travel path within
the Termination Zone.

that they are the same as the lengths
for an Early Warning Zone in these
conditions.

. Keep in mind when designing your

TMP that the Termination Zone for
one direction usually ends at the
same point that the Advance Warning
Zone starts for the other direction.
This gives you the opportunity to
place signs on the back of the signs
for the other direction. The use of
slide-in signs in a multi-message sign
frame is well suited in such cases.
The signs can be used to give a clear
and accurate message to both
directions of travel. Typical signs used
in the Terminatio
Road Wor ko, 0End

98. When  designing  your  Traffic Road Wo r k Speed
Management  Plan, create a applicable.
Termination Zone that is neither too
long (drivers/riders will ignore it) or 100. After this point, normal traffic

too short (they will not be far enough
beyond the Work Zone for suitable
traffic control and safety). As a rule,
use a 50m Termination Zone in urban
areas and where speeds are 60km/h
or less. In higher speed environments,
or rural areas, use a 100m long
Termination Zone. One way to
remember these is to remind yourself

Figure 8: Typical Termination Zone

Termination Zone

conditions resume. The road work
speed zone should end at the end of
the termination zone. A pair of
speed restriction signs should be
placed here to inform drivers/riders
of their ability to return to normal
highway speed beyond that point.

Length is equal to the advance warning zone plus the transition

zone on two lane, two way roads

Safety Zone
) (20m) . Work Zone

END
@ ROAD
WORK

DRIVE SAFETLY

END
WORK

DRIVE SAFETLY

NOTE: The Figure shows a Traffic Management Plan for one direction of travel only

Source: CAREC Road Safety Engineering Consultant
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101.

102.

103.

104.

Your TMP will show all the zones
that you intend to use at your
worksite. This will be six zones
unless a Taper Zone is not needed,
in which case the number of zones
drops to five. It will show clearly all
the signs and devices that you
intend to install at your worksite, as
well as the locations for each. If your
work has several stages, all stages
that will last longer than one week
are to have their own TMP.

Your TMP shall be sent to the
Highway Authority for approval at
least 10 working days before you
plan to commence work. Highway
Authority approval is required as a
check that all safety risks have been
considered and that your risk control
measures are considered
reasonable for the site. Approval is
also needed because you will be
proposing some regulatory changes
to the posted speed limit (in
particular you will require a 40km/h
speed restriction through the site)
and these require government
agency approval in order to be
legally enforceable.

Work at the site shall not commence

until written approval of your T MP 6 s

is given by the Highway Authority. If

necessary, the Contractor 6s

Officer and a representative of the
Highway Authority shall meet to
discuss and resolve any issues that
may be delaying approval.

Once written approval of the TMP is
granted, the Safety Officer makes
arrangements to set up the site.

29

105.

106.

107.

108.

To ensure your TMP is adequate
and is implemented correctly, the
Highway Authority (via the Project
Manager) shall commission an audit
of the TMP on two occasions.

Firstly, a
of the TMP is carried out by an
independent road safety audit team.
Then, once the TMP is
implemented, a second site (or
Aafter o) audi t [
same team. This audit involves
inspections of the site both in
daytime and at night-time.

Road safety audits look at the traffic
management arrangement from the
road usersodo point
team puts themsel
of the road
seat 0) and | ooks
Common safety concerns include
missing signs, signs that are wrong,
tapers that are too short and items
that are hazardous. Assessment of
signs and devices for both day and
night is critical for the total safe
operation of the traffic management
scheme.

A road safety audit should also be
carried out whenever the road works

S advanteyfrom one stage to the next

or whenever there are major
changes to the Traffic Management
Plan. An experienced audit team will
consider road safety concerns such
as:

1 The volume and approach speed
of the traffic. Higher speeds and
higher volumes increase risk at a
site.

91 Approach sight distances. Is there
a risk of

i Can all the signs be seen, and do
they comply with the 6Cs of good
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sighage (See Chapter 7.1 of this ffHave pedestrian paths been
manual). considered through/around the
1 Are there any conflicting signs or site?

markings, especially permanent
signs (such as speed restrictions)
that conflict with temporary road
work signs? Remove these or fully

T Will construction entry/exit points
be safe for work vehicles, and
unlikely to be used by the public?

cover them. 109. In urban areas, especially (but also
1 Is the intended travel path clear for in some rural areas), check to
all drivers/riders? ensure that appropriate signs and
f Taper lengths that are too short, devices have been installed on all
possibly because of horizontal or nearby roads (including side roads)
vertical geometry on site. that will be impacted by the
flIs the travel path delineated with roadwork.
forgiving materials?
1 Are lane widths adequate? 110. All the safety concerns detected in

fHave all roadside hazards been
removed or shielded with suitable
safety barrier?

T1f safety barrier is needed, is it
correctly installed? Does it have
safe terminals and  secure
connections between the units?

I Have the workers been trained in
worksite safety, and are they all
wearing their personal protective
equipment (such as high visibility
vests)?

1Is there an escape path for Traffic
Controllers, and workers?

either audit are to be resolved
between the Project Manager and
the Safety Officer. Only after all
safety issues are resolved from a
Aibef ored audit wi
approval be given for the TMP. Only
when all safety issues are resolved
from an audd fcane wook
continue on the site. The Project
Manager is empowered to stop the
works if any safety concern is not
addressed quickly and
professionally

Hi

These are large signs, but there are too many in one
place, making it difficult for drivers to take in all the
information. They should be advance warning signs
but these are placed after the road closure.

These regulatory signs are too close to the Work Zone.
The concrete barriers are not secured together, and
are roadside hazards.
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