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We are coming to the end of
the workshop
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Module 8 — Safety on KIRIBATI TURKMENISTAN
MALAYSIA VIETNAM
rural roads

Successful completion of

this workshop requires

Wally the
Wombat

* Participation in all eight modules

* Attempted answers to the Poll Quiz questions

« Satisfactory preparation of a hazardous road location report
with recommended treatments

* Satisfactory completion of a road safety audit report.

Most important “take away” messages

Dear Sir

Engineers are important in road safety.
9 P W At one location of Highway Project; Avg. cutting at bottom due to restriction

. of land is 10.20 m.
Put the ROAD into road safety!
Depth of cutting in Rock is 12-15 m (almost vertical or top width up to 15m).

YOU can save lives by dES|gn|ng' bUIIdIng and managing I request to kindly confirm "is it safe or what to do in such condition for new
safer roads. Project". Additionally, the Road is still awaited to allow for public traffic.

| have attached few photograph of the location.

» Fix blackspots

» Use audits to ensure new designs will be safe Thanking You,
» Remember pedestrians and roadside hazards :’rg\_hl?sI l;f;ndey
naia P

Treat road safety as a business.

Look “long term”
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It appears that no road safety engineering inputs were given/taken during the
initial planning.

Are there roadside hazards? Yes. Its not the height of the cutting, it's the
distance from the traffic lane.

Clear zone needed — | estimate 7m (80kmh and 10,000vpd) from edge line.
You have maybe 3m?

| fear you will have a substantial “run-off-road” safety problem here when the
road opens.

YOUR OPTIONS:

» Construct concrete barrier along base of cutting. Pave out to barrier.

» Make cutting much wider — so wide that barrier is not needed, or at least
wide enough to allow 1m+ deflection behind new steel barrier.

» Somehow keep speeds very low — about 40kmh. Unlikely.

» Make sure RSE inputs are firmly made in all future road projects!

This is a big challenge in all countries — and especially LMIC’s
Dear Sir
» TREAT ROAD SAFETY AS A BUSINESS

» INVEST IN ROAD SAFETY.

» SPEND $1 TO GET MORE THAN $1 IN RETURN

» CREATE A SAFETY CULTURE IN YOUR MINISTRY

My question is problem based on budgetary gap between demand and allocation.

LDC,s like Nepal have limited annual budget allocation for road safety program,
however it requires much more budget to address the requirement road safety
issues. In such situation how the allocated budget can be spent more effectively
and efficiently, is there any well established practices to resolve such types of
problems?

LMIC’s = cheap labour.

+ Why is vegetation allowed to grow over signs and block sight lines.

+ Why are white lines NOT maintained? Pot holes NOT filled?

« Traffic signals allowed to rust away?

Thank you.
Then ask what can you do at low cost?

Shiva Lal Dahal

Senior Divisional Engineer

Ministry of Physical Infrastructures & Transport(MoPIT)

Government of Nepal

Blackspot investigations and treatments
Road safety audits — change while still a mouse click on the computer.
Pedestrian facilities — kerb extensions, ped refuges. NOT overpasses!

The presentation today on Safety on Rural Roads pulls together some of these
messages. Accept ADB safety inputs on your donor funded road designs.

10 11

There was enough money to build this
There was enough money to build this overpass! excessively high roundabout! Sight lines?

ROAD SAFETY INTERNATIONAL @3@99 Safet PHILLIP JORDAN
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“Road safety” doesn’t happen overnight

One question came through from Oliver:
Itis on going for decades

May | cascade the lectures and presentations to

In 1970 - Victoria (my State) had fatality rates higher (>30) than my police officers assigned as road safety officers

your rates of today. particularly in areas with identified black spots?

Since then our state has achieved world class rates. You can too.

It takes: Yes — spread the information wide; remember to stay factual.
» Time.

» Co-operation with stakeholders.
> Resources.
» Some champions (like some of you)

Get DPWH Field Guide on Treating Blackspots

Look up other documents on blackspots, RSA, roadside
hazard management

14 15

M

i
i

Participant Question

Last week we just touched on the ‘Diamond
Crossing' (which is new that | come
across). If this is a significant component of | Donald Sinclair
road safety measures, could this be
elaborated more pls?

16

Safer ? Maybe. More efficient ? Doubtful

19
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I R N Participant Question
Hi, could you share us with the following How to calculate pedestrian Lohitha Sedara
guidelines: capacity of a central island (say | Senarath
-specification of road marking for dry & wet 4 lane 2 way road)?
-specification of road sign for urban and rural | Chanbandith Pich Count number of pedestrians in peak hour.
-road sign for 4-lane and divided highway
-standard "Letter Font" for sign Board Assume Ihey may stand fqr an average of 15 ;econds on the
_standard for Road Surface, skid Co-efficient (;eafgg)e (this is a rough estimate based on traffic volumes and
Allow 1sg.m per pedestrian.
This should give you the area of the refuge.
Bangladesh Signs manuals — 2 volumes - added Example 480 ped/hour = 8 peds per minute = if each one is
Australian Standards — expensive —an older edition delayed 15 seconds you will on average need to store 2 peds.
also added to Workshop Drive You can increase length too!
20 21

We wanted you to :
Feedback on your road safety audit homework

E3

Look at the drawings — try to imagine-the finished road.

» Look for safety concerns in the drawings.

» ‘Ask - how will the future road users use it — safely?

The photos were a substitute for a site inspection (not a good one!)

o

o

« Over 100 reports
received. Great work all!

Enthusiasm to build

B3

.
o

» Some participants looked. at the existing photos and made

safety into the drawings recommendations to-improve the existing highway.
of anew road is an < Thatis not an-audit. The duplication and rehabilitation work is
essential first step improving the existing. highway.

(CAREC Road Safuty Enginesring Mancal 1 i i - i —_

ROAD SAFETY AUDIT * Marking is on-going < An auditor looks for safety problems in the design.

el e next week!!

< PS It's-not easy investigating a RSA without-a site visit, and in a
country you may never-have been tot
22 23
Participants tended to offer one of three types of RSA report: It was very good that participants:

o

» They focused on the existing road and made recommendations
to improve it. They did not refer to the drawings. x

o
o

Worked in teams. Two/ three pairs of eyes are better than one.
Wrote short, sharp well presented reports.

Made a risk assessment for each safety concern.

Considered vulnerable road users (pedestrian, bicyclists).

S

&

o

» Wrote a small text book about good road safety engineering
principles. ¢

» Made useful safety comments about the signs and line drawings.

o
o

S

| hope you have learnt that:

o

S

Audits take time — far more than a few hours

Audits take effort, good drawings and full information.
Audits demand a site visit!

Auditors are problem finders.

%

o
3

R

» Afew made useful comments on geometric issues too.

X3
o
o

o
3

This stage (detailed design) is the last time changes can be
made easily to the geometry.

R

o
o

A copy of the full detailed design RSA report for this case study
has been placed on the ADB drive

24 25
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* Flat
* Undulating
 Hilly

There are many ; Mountainous

. And there are : Desertl

5 «C
different types of many different - [
rural road + Farmland
rura I roads environments
+ Divided/undivided roads
Expressways « Different speed environments
Highways « Existing roads, rehabilitation and

duplication projects, and new road
projects

Secondary roads
Tourist roads

Farm accesses

26 27
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Consistency and
maintenance are
key messages!

| decided to focus on 9 safety
issues that tend to be
common on most of the
rural roads | have worked on.

These are things to look out for in new
road proposals! They are “red flags” if
any of these appear in any road
proposal (especially if ADB is involved!)

Safety on
rural

roads

* Cross sections

* Alignments

* U-turns on divided highways
* Speed management

ADB/RSI “PRACTICAL ROAD SAFETY ENGINEERING”

ONLINE WORKSHOP, 2020

Safety on
rural
roads

Rural roads are a large part of ADB
programs.

Rural roads are a key responsibility of
most road authorities.

They may have poor safety records —
often due to high speeds coupled
with poor maintenance.

[}
How can | cover “safety” for so many
different rural roads? ,

/

-

Consisten CY (no surprises)

Message 1 —keep cross sections as consistent as
possible, and provide wide paved shoulders

Typically shoulders should be minimum 1.5m and paved.

More - if you have many pedestrians, m/c, animals, farm machinery

ROAD SAFETY INTERNATIONAL

* Delineation in your rural areas.
. Bridges * Some people say paved shoulders encourage “rash overtaking”.
(Police enforcement can address this)
* V|”ages [} « Some people say pedestrians must be provided with an off-road
« Pedestrians. bus stobs. animals footpath. (Great but not always possible)
’ Ps, , + Both can be true — but in practice paved shoulders 1.5m to 2.5m
« Arrester beds wide — are a the first and most realistic option.
]
-
42

AN Road safety
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Cross sections of
many rural roads

Traffic lanes typically 3.0 —3.75m
wide. Follow national “standards”

Shoulders typically 1.0 — 3.0m wide

Paved shoulders are usually too
narrow (0.5m wide but up to 3m on
highways/expressways)

Medians — usually too narrow
(leaving no width for sheltered turn
lanes)

An ADB funded international highway, with operating speeds around
100kmh, 2.5m shoulders of which only 0.5m is paved. Why?

43

Big drop offs. Hazardous for
m/c and small vehicles

The “slow lane” should end —
with line marking and signage

ROAD SAFETY INTERNATIONAL

44

* Cross sections
* Alignments
* U-turns on divided highways

Safety on . Spe.ed m.anagement
rural * Delineation

* Bridges

* Villages

* Pedestrians, bus stops, animals
* Arrester beds

PHILLIP JORDAN
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-
r Where a divided section ends, drop one lane (the slow lane)—

before the median ends. Bring traffic back into a single lane,
using signs and lines, before the undivided section.

Message 2 —keep H and V alignments as consistent
as possible, and watch intersection layouts

» Topography and existing road reserve will impose constraints

* Think carefully about the design speed adopted — if it is too low
compared with the practical operating speeds then crashes will
occur. Especially where long straights occur.

* Look at all the intersections along the route. No Y-junctions!
* Look carefully at locations where medians end.

52

=
4 Where a divided section ends, drop one lane (the slow lane)
Q before the median ends. Bring traffic back into a single lane,
- using signs and lines, before the undivided section.

LEFT SIDE
DRIVING

A new duplicate bridge. Each
bridge has two traffic lanes. But
the highway has only 2 lanes!

54 55

LEFT SIDE LEFT SIDE
x DRIVING e _DRIVIRE~
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LEFT SIDE
DRIVING

Do not allowY

junctions to
remain or to be
constructed!

ROAD SAFETY INTERNATIONAL &_\mg Safety PHILLIP JORDAN
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Keep intersections simple — squared —and with
space for stationary vehicles to wait while turning

| | S an
I

ore g | - M _‘ o ity J

= —_—

N o ks P
. e rcon Wi ok
hecked " o b ot
e e s b i)

SHELTERED RIGHT TURN LANE

Y-junctions are dangerous and must be eliminated from our For driving on left
rural (and urban) roads side of road

69 70

* Cross sections
* Alignments
* U-turns on divided highways

Safety on * Speed management
* Delineation

rural .
* Bridges

roads * Villages

* Pedestrians, bus stops, animals
* Arrester beds

This is a Y-junction with excessive kerbing. Remove
the triangular island, square up this road with the
main road and install a long splitter island.

71
Message 3 —any median needs to be wide
enough to provide sheltered turn lanes These reduce risk of rear end
. collisions
Provide
* The existing road reserve will impose constraints — there is generally a .
reluctance to take more land. Shelte red Ieft Gives safe storage area
* A narrow median (say 1m) will block turns, intersections and U-turns. ( 1 )
It may assist as a pedestrian refuge. But it may not be sufficient for rlght tu rn Ia nes Need d h I
signs or lighting, and will increase rear-end collision risk at openings —es ecia | | on ee a_ median that is at least
because turns will be made from the “high speed” lane. p y Am+ wide (prefer more)
* Keep intersections open along the route — except if there will be sight h |gh S peed roa ds
restrictions. Blocking too many intersections with a median, and
sending all side road traffic to new U-turns, is fraught with difficulties. Needs icient|
Wrong way movements!
1 * Look carefully at locations where medians end.
76 77

ROAD SAFETY INTERNATIONAL AN Road safety PHILLIP JORDAN



8 SAFETY ON RURAL ROADS, AND SAFETY AT ROAD WORKS

Very high risk median opening

Low risk sheltered turn lane (if maintained and used correctly)

80

ADB/RSI “PRACTICAL ROAD SAFETY ENGINEERING”
ONLINE WORKSHOP, 2020

* Cross sections
* Alignments
* U-turns on divided highways

Safety on * Speed management

* Delineation
rural .

* Bridges
roads * Villages

* Pedestrians, bus stops, animals
* Arrester beds

Message 4 Gain driver/rider trust. Use regulatory
speed restriction signs consistently but NOT for
individual curves, crossings, bridges or other locations

« Gain driver respect for the speed management regime in your
country.

« Apply signs consistently, and in pairs.
« Maybe 100kmh, or 80kmh on rural road, 40kmh in villages.

« Ensure all hazards and crossings and bridges are adequately
signed with warning signs and good delineation.

 Using regulatory signs for a “warning” brings them into disrepute.

ROAD SAFETY INTERNATIONAL
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86

Advisory speeds can be used on
supplementary plates to guide drivers

88

ROAD SAFETY INTERNATIONAL

* Cross sections

* Alignments

* U-turns on divided highways

* Speed management

* Delineation

* Bridges

* Villages

* Pedestrians, bus stops, animals
* Arrester beds
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Message 5 Delineation is essential —and best
when it is consistently applied along a route

Better to have 3 star delineation consistently, than a mix of 1
star and 5 star sections.

Think of theft, vandalism, natural damage (landslides).

Discuss and decide if it is better to use more robust (but less
forgiving) devices in your country. How many m/c do you have?

Some countries have many pedestrians and small vehicles in
rural areas; some have very few.

Delineation

* Guide posts

« Raised Reflective Pavement Markers (cats eyes)

* Hazard Markers )))) {I}

» Chevron Alignment Markers (CAMs) 5 m

« Reflective Width Markers \ 7
/4

90

Guideposts

White post 1 metre high, 100 mm wide

« Double sided on a two-way road

« Retro-reflective delineator

+ Red on the driving side

« White on the opposite side

«+ Lateral placement:
+ 150 mm clear of outer edge of shoulder
+ 1.2 to 3.0 m from edge of traffic lane

—
-\
+ Keep the lateral space consistent ‘

92

91

Chevron Alignment
Markers (CAM’s)

Keep CAM's for substandard curves only
Only place on outside of curve

Always show CAM's for both directions
Minimum of 3 CAM’s in each direction

Drivers should be able to see 3 CAM's at
all times

Space them evenly (but avoid
driveways, lanes, other obstructions)

ROAD SAFETY INTERNATIONAL

s 7 Width Markers

i/
ulverts \ /
(l;rildge piers § /

Bridge end posts
Railway level crossings

300 mem Glearares
> <

LOW CLEARANCE | s <
i e

D4-5

95
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Remember the 2 second rule

« Provides longitudinal and also
lateral guidance for
drivers/riders

Ll N E * Guides them along the road,
guides them to turn, instructs

M AR K] N G mgr_p t‘?)’hs?gf) to stop and where

« Best if thermoplastic (not paint)

« Can also be tactile

96 97

Pavement Markings

Dividing lines (centre lines)
Lane lines

Edge lines

Pavement arrows

Stripes and chevron markings
Words

Symbols

YVVVVYVYY

\4

Materials:

* Paint

* Thermoplastic

» Retro-reflective glass beads

98

Raised pavement markers

100 101
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* Cross sections
* Alignments
* U-turns on divided highways

Safety on * Speed management
* Delineation

rural .
* Bridges

roads * Villages

* Pedestrians, bus stops, animals
* Arrester beds

Message 6 Bridges should be “just
another part of the road”

.

A bridge simply “holds up a road”
Bridges tend to be more expensive than other sections of road.

There has been a tendency to save money by making them as
narrow as possible.

Engineers can demonstrate how many $$ less their bridge is.
But at what crash cost?

How will pedestrians and small vehicles safely cross the bridge?

« Some countries have many pedestrians and small vehicles in
rural areas; some have very few.

102

103

Message 6 Bridges carry more than
just motor vehicles

» We don’t want the bridge to collapse, fail!

« After that, we don’t want the bridge to become a
roadside hazard!

» And we don’t want the bridge to be a “squeeze
point” for pedestrians, two and three wheelers, or
animals.

.

.

.

Message 6 Take the full shoulder width
across new bridges, and provide a
protected/separate bridge for pedestrians

Take a full width shoulder across every new bridge.
Install adequate safety barrier on all four parapets and secure it.
Install reflective Width markers to highlight the bridge parapets.

Ask the best way to help pedestrians and small vehicles safely
cross the bridge.

Is a raised “footpath” safer than nothing? How high does a kerb
need to be to be safe? How will rickshaws and m/c access it?

104

105

Posts and guardrail deflect and
Concrete leave the parapet exposed

Parapet \\
iy

Rail not fixed
to parapet

Performance without guardrail / bridge barrier connection

Guardrail stiffened with

Fixed guardrail transition
closely spaced posts

hields parapet
Concrete parap
Parapet / /
V27777 I\ =
o P )
Guardrail fixed to parapet to ‘@ -(~‘ < Impacting vehicle

. is redirected

provide a continuous barrier

Performance with guardrail / bridge barrier connection

106

ROAD SAFETY INTERNATIONAL
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:_Av;.‘..m "' “Xw

s this foatpath useful?l

l

Where has the shoulder gone2 ;

108 109

INISTSEWHEEIETASTHOL able torstay,
OUT O trafmic

110 111

‘\
.ﬁL

VA have ra|sed footpaths on the

,-.\\

In“countries» C
create unnecessa

112 113
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Why have raised footpaths on the bridge -
but none either side of bridge?

The ramps offer “some” assistance to two
wheelers andidisabled users

114 115

Roadside hazards

116 117

118
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Y

121 122
* Cross sections
Bridge improvements: * Alignments
- Where an existing brigge has copgrete kerbing alor]g the e U-turns on divided highways
deck, seek to remove it (after obtaining structural advice) to
maximise the cross-sectional width of the bridge. Safet on M Speed management
- Seal the full width of the bridges to maximise the pavement y « Delineation
cross section.
- Install Width Markers on each corner of all bridges. ru ral * Bridges
- Hatch the paved shoulder with thermoplastic hatching for at roads .
least 50m on the approach to and departure from each bridge ° Vlllages
abutment that lies within or close to the edge of the sealed . .
shoulder. * Pedestrians, bus stops, animals
* Arrester beds
123 124
Message 7 Traffic calm villages
« Gateway treatments should become “standard”.
« Decide a suitable speed limit for the village and post adequate
signs.
« Ask - will it be enforced by Police?
« If not —what are your options — road humps work best, followed
by roundabouts and chicanes and raised junctions.
« DO NOT accept that the villagers must “pay the price” when a
rural road is rehabilitated.
|
125 126
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130

133

132

ONLINE WORKSHOP, 2020

Safety on
rural
roads

* Cross sections

* Alignments

* U-turns on divided highways
* Speed management

* Delineation

* Bridges
* Villages

* Pedestrians, bus stops, animals

* Arrester beds

134

Message 8 Pedestrians are
legitimate users of rural roads

« They walk on/beside most rural roads in most Asian countries day
and night

If we cannot give them a dedicated “off-road” path then we need
to offer wide paved shoulders. And no squeeze points (such as
culverts, or bridges) as they walk along a road.

« Do NOT use Zebra Crossings (or signals) in rural areas.
They do not command driver respect in high speed areas.

Warning signs, good sight lines, medians and lighting are better
options.

135

ROAD SAFETY INTERNATIONAL

136

(\ L

2

Safety

PHILLIP JORDAN



8 SAFETY ON RURAL ROADS, AND SAFETY AT ROAD WORKS ADB/RSI “PRACTICAL ROAD SAFETY ENGINEERING”
ONLINE WORKSHOP, 2020

138

141 146

100kmh speeds — never
install a Zebra

Driving on right side. If this design is built, the bus may obscure
sight lines to/from a pedestrian on the crossing. It is safer to
place the bus stop beyond the crossing, or no crossing at all!

147 148
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100kmh speeds — never install a

Safer! Zebra even if this design is used! .
* Cross sections

* Alignments
* U-turns on divided highways

Safety on * Speed management
* Delineation

rural .
* Bridges

roads * Villages

* Pedestrians, bus stops, animals

* Arrester beds

Driving on right side. With this configuration, the bus will not
obscure sight lines to/from a pedestrian on the crossing. Bt still
no crossing in high speed zones!

149 150

Message 9 In steep terrain, with many trucks
and buses, and if brake failures are common,
arrester beds may be an option

On high volume roads in
steep terrain, arrester beds

can serve a useful safety
purpose

These are not common, but they work.

.

They can be expensive, and they must be well maintained and no
parking must be allowed in them!

.

Arrester beds can be useful on roads in steep Really good advance signs are essential
terrain and used by many large vehicles Imagine what a truck or bus driver could be thinking going downhill

An arrester bed gives a runaway truck or bus an with failed brakes!
escape route that can slow it down

Expensive. Use wisely.

151 152

153 154

ROAD SAFETY INTERNATIONAL AN Road safety PHILLIP JORDAN



8 SAFETY ON RURAL ROADS, AND SAFETY AT ROAD WORKS ADB/RSI “PRACTICAL ROAD SAFETY ENGINEERING”
ONLINE WORKSHOP, 2020

_\Asm PACIFIC
QROADSAFETY
A )osssnvnonv

Module 8 —

Safety at road works

155 157

/D

Safe traffic control at road Works bjectives of this presentation:

= the essentia |S — To explain why safety at road works is important.
— To outline essential points for improved safety at road works.

159 160

Road crashes at road work sites are a
serious problem

Road users have three times the
risk of a serious crash in a road
work zone compared with other
parts of the road network (USA)

IMPROVING WORKER SAFETY THROUGH
BETTER VISIBILITY

Agota Berces,

Technical, Regulatory and Business

Development Manager o
HOW MANY PEOPLE ARE INJURED OR KILLED IN ROAD M0 raffic Safety Systems Division, Sycney,
CRASHES AT ROAD WORKS IN YOUR COUNTRY EACH YEAR? '

161 162
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Road crashes at road work sites are a Road crashes at road work sites are a
serious problem serious problem

German research has shown
that approximately one
quarter of collisions
happening on national routes
occur at work zones.

Studies in Finland and Slovenia
showed that ‘motorists are up to five
times as likely to be injured when
travelling through a work zone’

IMPROVING WORKER SAFETY THROUGH IMPROVING WORKER SAFETY THROUGH
BETTER VISIBILITY i;::’;E;\r/Cr!ssmruTv
Agota Berces, » X )
Technical, Regulatory and Business gistm;:l‘é i:%t:tor;yr and Business
Development Manager : »
3M Traffic Safety Systems Division, Sydney, 3M Traffic Safety Systems Division, Sydney,
NSW, Australia NSW, Australia

Road crashes at road work sites are a
serious problem

Research has also identified that road
works that take longer and extend over
longer distances have lower crash
rates as opposed to short term works
in short length zones. (swov 2010)

IMPROVING WORKER SAFETY THROUGH
BETTER VISIBILITY

Agota Berces,

Technical, Regulatory and Business
Development Manager

3M Traffic Safety Systems Division, Sydney,
NSW, Australia

165

............... —_— -
—_—
T e N T .
<4 MUMBAI
A divided national highway in northern India had pavement cracks. - - -
The Contractor closed one carriageway (for crack-sealing) with some rocks The NH 76 was a divided highway (2 carriageways). A contractor had
and simple signs. Traffic was directed two-way along the other carriageway. closed the Delhi bound carriageway for maintenance (crack sealing).

He did not inform on-coming traffic to expect two way traffic!
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169 170

What is missing?

171 172

What happened?

173 174
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A fatal head-on collision

178

Could a similar situation exist on one
of your highways?
Work sites are planned and managed by engineers.

Any safety concerns at a road work site have been
created by engineers!

It is up to engineers to make their work sites safe for
workers and road users.

Afew days later...signs placed to face the truck’s
direction of travel. Too late to prevent five deaths!

179 180
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engineer responsible for issuing road

work sites.

As a Contractor, or as a Ministry (or PWD)

construction contracts, and for managing road
projects — you have a responsibility to the road
users and to the road workers to provide safe

The CAREC manual asks you
to remember.....

Always look at your road works through the eyes
of the drivers/riders — not just as an engineer!

181

182

What is a TMP?

longer than 1 week.

A traffic management plan (TMP) shows clearly all
the signs, barriers, barricades, and other devices to be
installed and maintained at a worksite for the duration
of the works. If work has several stages, there should
be a TMP developed for each stage expected to last

THE SIX ZONE CONCEPT

Satety bt scna Zom)
Saterybutte sone (20 m)

17

—

diection of travel only.

The "Zone Concept” is a methoed of breaking a
waork site down into 6 * individual zones

183

184

The Six Zone Concept

approaching drivers/riders of the presence of road works ahead.
2 Advance Warning Zone — alerts drivers/riders of the Work Zone

of the Work Zone ahead, and to regulate their behavior.

to pass around a Work Zone.
4 Safety Buffer Zone - is a longitudinal safety buffer immediately in

aside for workers, equipment and materials.
6 Termination Zone — is the zone where traffic resumes normal
operations after passing the Work Zone (the last of the six zones).

1 Early Warning Zone — the first zone, in which signs are placed to alert

ahead. It uses advance warning signs and regulatory signs to warn users
3 Taper Zone — is used if motorists are required to move from their lane
advance of, and beside, the work area. At CAREC worksites it is to be at

least 20m in length; it is kept free of equipment, materials and workers.
5 Work Zone — is the area in which the works are carried out; it is set

THE LENGTH OF EACH ZONE IS DETERMINED BY THE
MAXIMUM OPERATING SPEED ON THE ROAD WHERE
WORKS ARE TAKING PLACE.

Refer to the Tables in your
CAREC manual

185
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Table 5: Minimum Length of Advance Warning Zones
Table 2: Early Warning Zone Lengths L of Adarcs War Zo (1)

Gz e —— — ——
60 &0 100

Up to 60 km/h 50m 70 120 160
B0 70 225

Above 60 km/h 100 m 0 200 295
100 250 370

187 188

TWO TYPES OF TAPER ZONES

Table &: Recommended Lengths of Taper ( Transition) Zones
Approach Speed Entering the Taper Zone (k) Diverge Taper () Merge Tapar ()
0 Ed 90
» e DIVERGE MERGE
0 140
o %0 Where traffic moves sideways to the Where two lanes of traffic combine
‘200 ;f]‘[’) left or right to pass the Work Zone (merge) into one to pass the Work
Zone

The taper zone length is based on:
width of lane to be closed is typically 3.5 m, . '
diverge taper length is equivalent to 1.0 m lateral shift,
merge taper length equivalent to 0.5 m lateral shift, and
use the operating speed of traffic to guide the taper length.

189 190

WHAT SHOULD THE SPEED LIMIT BE IN YOUR WORK ZONE?

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
80 km/h Not applicable 40k m/h
Above 80 km/h 60k m/h 40 km/h
191 192
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USE A 40 kwH SPEED LIMIT THROUGH

ALL YOUR CAREC WORK SITES - BUT ONLY WHEN WORKERS
WHAT SHOULD THE SPEED LIMIT BE IN YOUR WORK ZONE? ARE ON-SITE AND WITHIN 1.5m OF TRAFFIC

Safety Road Work <
Speed Limit Buffer Zone Speed Limit
Up to and including
80 km/h Not applicable 60 km/h
Above 80 km/h Not applicable 60 km/h
193 194

nagement plan is for cae direction of travel orly.

195 196

Mote: Thetra

management plan i for on direction of travel rdy,

Soarce: Asian Development Bank.
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Multi message
signs are very
useful for road
works. [IS—

The CAREC manual

encourages you to

consider these.

B LT —

Source: Asian Development Bank

199
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200

INSTRUCTIONS FOR
TRAFFIC CONTROLLERS

A Traffic Controller is the
person on a work site who is
responsible for the safety of
traffic and pedestrians to pass
through the work site safely
(and with minimal delay).

The Traffic Controller sets up
the TMP zones also.

201

202

Traffic controllers are responsible for:

* Placing the signs in a safe and effective manner

* Placing the cones/ bollard to the correct lengths
The safety of all motorists and pedestrians who pass
though the site

Assisting the Safety Officer with the safety of all
workers on the site

Instructions for
Traffic Controllers

Stop the Traffic Allow Traffic to Proceed Slow the Traffic

203
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REQUIREMENT SIGN REQUIREMENT CONTRACTOR TO ENSURE
ROAD SIGNS That all signs can be seen by approaching
. Each sign shall be able to be drivers and/or riders. This requires all
(CLE LIS readily seen. signs to be reflective, and in good
Signs at road work sites should comply with the 6C’s of good v seen. ™ o
. condition, and located suitably.
signage.
Clear Each sign shall be clear and easy Al signs are to be kept in good, clean
to read. condition.
Good signage is essential for safety through the work site. X X ) .
. Each sign shall be easy to All signs used comply with national
Comprehensible
understand standards.
Credible Each sign shall be reasonable and  No sign shall be used that does not show
believable by road users a credible (believable) message.
The same sign shall be used for That standard signs only are used at road
Consistent the same situation at all road work sites so drivers/riders can quickly
works across the country understand the message.
The sign shall be the correct sign  That only correct signs are used. Near
Correct for that situation — some warning enough is not good enough. Do not use
signs appear the same but have “any” sign if the correct one is missing.
quite different meanings. Rather, get a correct one and install it.

Most important “take away” messages

Engineers are important in road safety.
Put the ROAD into road safety!

YOU can save lives by designing, building and managing
safer roads.

» Fix blackspots
» Use audits to ensure new designs will be safe
» Remember pedestrians and roadside hazards

Treat road safety as a business.

Look “long term”

You can save lives

Remember to put yourself
into the shoes of your road
users. You can make your
roads safer for all.

The world needs more road
safety engineers
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