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1 Introduction

1.1 The BROWSER project

The project Base-lining Road Works Safety on European Roads (BROWSER) was initiated
as a response to the Description of Research Need (DoRN) for the CEDR Transnational
Road Research Programme Call 2012 on Safety.

The aim of the CEDR Transnational Research Programme (2012 call) seeks “to significantly
reduce risks to road workers with an objective of Zero Harm”. BROWSER addresses two of
the topics within the 2012 Call under the heading of “Safety of road workers and interaction
with road users”. These are:

e Collect data on worker injuries and near misses by country, road administration and
employer

¢ Understand the optimum road works layouts that enable road users to approach,
travel through and exit works without causing injury to workers and others

The aim of the BROWSER project is to help National Road Authorities (NRAS) enable a data-
led approach to be taken to managing road worker safety. This knowledge of how road
workers are exposed to risk from accidents and road user error is essential for effective
safety management as it allows the real risks to be managed rather than those perceived to
be the problem. The BROWSER project focuses on the interaction between road workers and
traffic and will allow consideration of road worker accidents, incidents and near misses
(where available) alongside data for road works practices, network characteristics and road
user accident data at road works.

1.2 Background

Examining what signing layouts road users experience when travelling through road works
starts building an understanding of why accidents may happen. This may be critical to
decreasing injuries to road users and road workers from accidents caused by poor signing
layout or confusion between layouts in different member states. Therefore BROWSER work
package 7 intended to identify any particular common good practices, seek evidence for any
significant differences such as omission of particular elements of signing or delineation and
thus start to develop recommendations that will improve consistency between EU countries.

As explained after different national performance standards and guidance documents have
been collated and analysed to determine similarities and differences for advance warning,
geometry of the transition area, work zone safety distance and delineation, speed limit, etc.
across European countries. This work particularly focussed on areas where similar
arrangements are used to convey different messages, thus carrying a risk of confusion for
the road user.

The work from WP7 also intends to enable comparison between EU countries with different
standards and the national injury accident data for road workers and road users. It supports
correlation studies to be carried out within WP8; i.e. try to determine whether there is a
correlation in accident rates between countries with similar practicesand, in addition
determine whether there is any link between the strength of legislation and number of
accidents within road works.
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1.3 This document

This document reports the work carried out within the work package 7 that basically
consisted in a deep analyses of several national performance standards and guidance
documents as detailed above.

Chapter 2 presents a detailed description of practices about road work signing and
equipment for six typical and relevant road work situations: major, minor, mobile road works
on motorway and on single carriageway (80/90 km/h) road as they are described in the
standards of a selection of European countries for which the information was accessible to
the project partners. This chapter covers Belgian (Flanders), German, Irish, Norwegian,
Slovenian and British standards.

In its first part chapter 3 synthesises the rules applying to these road work type focusing on
signing and delineation elements that both highly impact the road user perception and
behavior and road worker safety. Chapter 3 continues on a parallel listing of common
practices and significant differences for what concerns advanced warning, transition
areal/vehicles, temporary speed limit schemes and lateral safety distance, lane width &
delineation of the work zone. A discussion about opportunities to improve road work signing
consistency between countries ends this third chapter.

Finally aiming to support correlation studies to be carried out within the 8th work package
(i.e. try to determine whether there is a correlation in accident rates between countries with
similar practices and, determine whether there is any link between the strength of legislation
and number of accidents within road works) chapter 4 introduces a tentative method to
classify road work signing standards, particularly to be able grouping countries with similar
practices, distinguishing countries with slightly and significantly differing practices and finally
considering specifically the level of mandatory provision.
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2 Overview of European signing layouts

As mentioned before this deliverable focusses on a comparison of national rules and
guidance between EU countries to identify any particular common good practices and to
seek evidence for any significant differences in specific elements of signing or delineation.
As the final objective is to improve consistency of the signing layouts that road users
experience between EU countries, the first step of the analysis, reported in this chapter,
consisted of giving a detailed description of different important components of the road work
environment; i.e. advance warning, geometry of the transition area, work zone safety
distance and delineation, and how the speed limit should be managed following standards
and guidance documents.

To further facilitate comparison across countries six typical and relevant road work scenarios
are described:

Major RW (on 3 lanes) Motorway with Crossover (4+2 or 5+1);
Minor RW on (3 lanes) Motorway (slow lane closed);

Mobile RW on (3 lanes) Motorway (slow lane closed);

Major RW on single carriageway (80/90 km/h) road;

Minor RW on single carriageway (80/90 km/h) road;

Mobile RW on single carriageway (80/90 km/h) road.

ogakrwnE

This classification is built around three main road work types making use of the definitions
adopted in the framework of the ERN-ROAD project STARs (Scoring traffic at road works).

Table 1: Definition of road works type as proposed by the STARs project (ERN-ROAD programme)

Type Definition

Mobile Mobile and intermittent road works of limited duration carried out using vehicles
and / or mobile devices (such as TMA / LMCC) to create a safe working
environment for short-term access to specific sections of the road.

Minor Stationary (i.e. not mobile) road works that can only be carried out where
conditions meet defined criteria in the appropriate national guidance. Definitions
may be given in terms of traffic flow, visibility and/or the duration of the work.

Major Road works that are in place for long periods, where workers may be behind an
approved safety barrier and / or different equipment, layouts or techniques are
used to manage traffic compared to minor works.

The correspondence between national classifications (for motorway road works) may be
found for some countries in the STARs Deliverable 1 *.

The analysis presented hereafter primarily addresses road work signing rules and guidance
in the partners respective countries; i.e. Belgium (Flanders), Germany, Ireland, Slovenia and
United-Kingdom. Data from Norway and Austria have also been collected; the latter however
with a lower description level.

! STARS Deliverable 1 — “Defining the data requirements”; April 2012.
(http://www.eranetroad.org/images/eranet/Downloads/stars d1%20generic%20data%20requirements
%20and%20scoring%20template%20specification.pdf)

\ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o


http://www.eranetroad.org/images/eranet/Downloads/stars_d1%20generic%20data%20requirements%20and%20scoring%20template%20specification.pdf
http://www.eranetroad.org/images/eranet/Downloads/stars_d1%20generic%20data%20requirements%20and%20scoring%20template%20specification.pdf

CEDR Transnational Research Programme: Call 2012

Finally information has been received from a Liaison group composed of the English
Highways Agency (HA), the Flemish Road Authority (AWYV), the Dutch Road Autority (RWS)
and the North Rhine Westphalia Road Authority (NRW). However since this was received
very close to the delivery date, this information (i.e. Road Works in eight EU-countries.
Chances for standardisation in guidelines. Arcadis, 2014) has not been included in this
deliverable. Nevertheless all relevant information from this report will be considered and
where appropriate included later in the process (BROWSER WP12).

Following sections provide a complete description of rules and requirements for each country
following the six road worka situations mentioned above.

4
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2.1 Major RW (on 3 lanes) Motorway with Crossover (4+2 or 5+1)

2.1.1 Belgium (Flanders)

The rules described hereafter correspond to a category 1 (following the Belgian classification) road work executed on a 2 or 3 lanes
motorway with a crossing of the central reserve (all traffic flowing in contraflow or not).

Main references:

- Decree of May 7th, 1999 on signing of road work activities (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the more typical road works layouts (still valid for BE categories 1 to 5 but revision in progress ; schematische
weergave van in M.B. 7 mei 1999 tekstuele voorschriften en in SB 250 versie 2.2. voorziene aanvullingen: CD-ROM Werfsignalisatie
2000).

Far-advance warning (type of | General case (following standards)
signs & distance)

The first road work warning sign is located 2500m upwards
the start of the lane shift. A sign presenting general
information about the road work is located 2000m upwards
the work zone.

1500m | 150

Temporary lane management
signs

Drivers are informed about the temporary lane management
by use of F79 or F81 fixed road sign all along the far-
advance warning area; i.e. 3000m, 1500m and 1000m
upwards the start of the lane shift.

For road works on motorways having a severe impact on .Hl‘ FILE :MOGEUJK ﬁ N

traffic, a queue warning static sign must be installed (at
roadside or above the lanes) up to 1 km upwards the likely J
start point of the longer normal queue.

Back of the queue

Queue warning static sign warning vehicle
A queue warning vehicle or system must also be used during Mobile trailer with
periods when queues happen (another pictogram is used in VMS

free-flowing traffic conditions). This vehicle is equipped with
a TMA and LED lamps and its standard position is at least
200m upwards the start point of queues. The distance to the
gueue is continuously determined and accordingly
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dynamically adapted on the LED matrix.

Usual practice

Additional remotely operated mobiles trailers are also often
used far upwards of the road works or at interchanges to
inform or warn drivers.

Near-advance warning (type
of signs & distance) - around
last 300 m

General case (following standards)

Along the near-advance warning area, drivers are informed

about the temporary lane management by use of a F79 or a

F81 road sign 250m upwards the start of the lane shift and a

F83 road sign 250m upwards the crossing of the central

reserve. Temporary lane management signs in the near-advance
warning area

The Flemish RA specifies some rules regarding transition zones:

When the number of lanes must be reduced, traffic flows are still merged by inserting the fastest lane to the slowest
lane. In such a situation and when the road works are carried out on the slow lane, the interdistance between the 2
consecutive transition zones is 400m.

The 400m interdistance between consecutive transition zones also applies for other situations; e.g. when, on 2-lane
motorways, the 2 adjacent lanes need to be closed and the traffic shifted to the shoulder lane; when, on 3-lane (or
more) motorways, fast and median lanes are closed and traffic shifted to right and shoulder lanes.

Usual practice

For road works on traffic sensitive motorways dynamic signs
on gantries, portable speed displays and transversal rumble
strips are regularly installed.

Dynamic signs on gantries and portable speed displays
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Crossing of the central
reserve/Lane shift geometry
(angle, opening width,
length, lane width, safety
area)

General case (following standards)

The taper is 150m long and the lane shift must be adapted to
the lane width .

a yi y2 y3
250 | 031 125 | 219
275 | 034 137 | 241
300 | 037 | 150 | 283
325 | 040 | 162 | 285
[350 | 043 [ 175 | 307
375 | 047 | 187 | 328

A 1 m width neutral area is used between lanes when 2 (or
more) adjacent lanes must be deviated. Yellow-Orange
temporary marking are used to guide traffic and separate the
temporary lanes.

The lane shift must be delineated by panels (types lal, Ibl or
a2 or 1b2).

The rules mentioned here above also apply to a crossing of
the central reserve. Only for the first taper is additional
signing needed; i.e. a frame sign with red&white strips,
flashing lights and arrow.

Usual practice

At a crossing of the central reserve or at a simple lane shift
temporary concrete safety barriers are often installed at the

right side in association with types lal, Ibl or la2 or Ib2
panels.

| - A2.1/1
. Y a0 m
! o i S
N

| ﬁ‘,:o,,
[ ] W00m

Lane shift characteristics (following standard)

Use of a temporary concrete safety barrier combined with type
la.2 panel along the crossing of the central reserve

10
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Work zone delineation

Trpe Wla Type W

General case (following standards) |

The workplace must be delineated by panels (types
lia, b, ) or separation safety barrier. Type IlI).

Equipement allowed for work zone delineation

Work zone lateral

distance

safety

General case (following standards)

The minimum lateral safety distance is 0,50m (minimum requirements). Larger lateral safety distance is used whenever
possible.

Physical separation of the
opposite traffic flows

General case (following standards)

Safety barriers are used to separate two opposite traffic flows. Minimum requirement as regards to barriers
performances is: at least T3 (containment level). The choice of the proper working width depends on the local
conditions. In practice this will usually require a very limited working width (e.g. W2). At curves it is appropriate to use
H2 barriers as the impact angle there is greater so the total impact energy is increased.

Work zone speed limit

(scheme/reduction)

General case (following standards)

Speed limit is steeply reduced from the posted speed limit

120 km/h to 90 km/h (-1100m) and 70 km/h (-500m). "R —~ % o
The 70 km/h speed limit sign placed 150m upwards the start L"/////////ﬁ

of the lane shift may be replaced by 50 km/h depending on
the local conditions. The sign is again repeated 50m
upwards the start of the crossing of the central reserve.

70 or 50 km/h signs are repeated along the workzone; i.e.
250m after the crossover and every 500m/1000m for <2km /
>2km long work zones respectively.

A sign informing drivers about potential speed enforcement is

placed close to the transition area. Information sign about potential speed control

11
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Temporary lane width General case (following standards)

Right (open to HGV) lane: 3,25m is recommended ; Other lanes: 3m is recommended.
Minimum requirement (following standards)
Right (open to HGV) lane: 3m. Other lanes: 2,75m.

2.1.2 Germany

The rules described hereafter correspond to a category D 11/6 (following the German guideline RSA classification) road work executed on

a 3 lanes motorway with partially closure of one carriageway with contraflow. An overview of the complete road work layout is provided in
appendix 2.

Main references: Guideline for securing of work zones (orig.: Richtlinien fiir die Sicherung von Arbeitsstellen (RSA), 1995)

Far-advance warning (type | General case (following standards)
of signs & distance) Traffic (hard) sign “Construction site” 2000 and 800 m in advance A

v,
Layout information signs 600, 400 (and 200) m in advance (hard signs). At “t
layouts with upstream lane reduction information signs for lane reduction in
this position, contraflow signs in near-advance warning position. \
n)
600 m

Near-advance warning (type | General case (following standards)

v
of signs & distance) - . . : : : t
around last 300 m Layout information signs 200 m in advance (hard signs) A‘

A\

200 m

12
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Crossing of the central
reserve/Lane shift geometry

General case (following standards)

Length: minimum 135m

(angle, opening width,

length, lane width, safety

area)

Work zone delineation General case (following standards) 4
Safety panels, with speed > 80 km/h: temporarily safety barriers ’

Work zone lateral safety | General case (following standards)

distance

1 m to excavation edge *

*. Draft workplace rule (occupational safety and health) to take account real lateral distances to road workers in
discussion

Physical separation of the
opposite traffic flows

Usual practice
Temporarily safety barrier

Minimum requirement (following standards)

Karigruhe

\

Stuttgart

t

Lejtiinfa-durchgel. gelb
Leitlinie durchgeh. gelb

BSW T3 /W3

Double line marking.

=
Y
B

2.75

L —
Y
P
&
-
"

—(Minimum:

15 v 25 'y 16
JI.I - r _||I_I‘ r

Work zone speed limit | 80 km/h (700 m in advance: 100 km/h, 500 m in advance: 80 km/h)
(scheme/reduction) (Minimum in special cases: 60 km/h)

Temporary lane width General case (following standards)

(Overtaking Lane, Truck | 2,60 m/3,25 m

lane)

Minimum requirement (following standards) :Minimum 2,50 m/3,00 m

13
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2.1.3 Ireland

The Traffic Signs Manual — Chapter 8: Temporary Traffic Measures and Signs for Roadworks and TA 92 “Crossover and changeover
design” stablish the following design parameters.

Far-advance warning (type | - If queues are expected to extend more than 3km t
of signs & distance) from the works, “road works” signs with distance
plate “5 km” on the near side and the off side, placed .

5 km in advance of the works — further signs with s |z, A o
distance plate “6km”, “7km” etc. should be placed as o

appropriate if queues are expected sometimes to
extend this far;

1 Lane-change zone

f

1600m

- a “road works ahead” sign, incorporating the “road 7o A.E’;‘:ﬁ. T
works” sign with distance plate “3 km” on the near — - == o
side, and a “road works” sign with distance plate on
the off side, placed 3km in advance of the works; and

1600m

a “road works ahead” sign, incorporating the “road

A\ o
works” sign with distance plate “1.5 km” on the near

- — Gl T t T e () T2
side, and a “road works” sign with distance plate on
the off side, placed one mile in advance of the works. o res eosorr

shoulder lanes reservation
Lane change zone:

Near-advance warning (type
of signs & distance)
around last 300 m

- one “keep left/right” sign at the start of the taper.

-~

% 200m——
- one ‘“lane closed” barrier with a high intensity

50m
warning light and a “keep left/right” sign at the end of | .. =~
each closed lane of the taper.

(]

°

°

ar LR
°
°

50m

.}--OE"..

o.-r@'}".. -
ST

- one “lane closed” barrier with a high every 50 m —% 100m—
along the length of the taper, the barrier midway

50m
along the length of each closed lane to have a “keep —% som——
left/right”.

50m

°
o
°
°
°
o
o
o
Aol °
150m <
o
°
o
°
o

Datum

H¢)

Datum

Case “single-lane crossover”:

Standard
“diversion of lane onto the other carriageway” sign
(7210) located on the off side at the start of the

Relaxation

Lane change zone

14
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crossover.

- “keep left/right” sign at the start of the crossover; if
this is placed in a closed lane, as opposed to a
normally non-trafficked area such as the verge, a
footway or a hard shoulder, then a “lane closed”
barrier with a high intensity warning light should be

added.

- a temporary mandatory speed limit will be in place;
these signs should be continued from the lane-
change zone; for the spacing of speed limit repeater
signs.

- for crossovers with a sharp deviation, “sharp
deviation of route” signs with “turn left/right” signs
should replace the “lane closed” barriers and “keep

left/right” signs.

Case “two-lane crossover”:

- two “diversion of lanes onto the other carriageway”
signs (7210) located on either side of the carriageway
at the start of the crossover.

- “keep left/right” sign at the start of the crossover; if
this is placed in a closed lane, as opposed to a
normally non-trafficked area such as the verge, a
footway or a hard shoulder, then a “lane closed”
barrier with a high intensity warning light should be
added.

- a temporary mandatory speed limit will be in place;
these signs should be continued from the lane-
change zone; for the spacing of speed limit repeater

signs.

Detail B: Cone spacing: 1.5 m; Relaxion: 3 m.

Detail E: Cone spacing: 1.5 m; Relaxion: 3 m.

15

il
.{“..0.: .o.
l?f'.-. 2 L & :
® 9“.-' - 2
.;-7 ..'

e g.:. ::J- V 7210
@ .5:;
e .40

Had  Traffic Caniral
shoulder lane resenvation

Case “single-lane crossover”

T' T
® :

(:)
®—

o,

©]

> |

£ @esescsnn,,

Contral
resarvanon

NO)
'
—_—

i3

Case “two-lane crossover”
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Detail F: Cone spacing: 9 m.
Detail J:

Method J1: Using white lines

Method J2: Using studs

Temporary road studs

| I I\
[ 6m T 3m i Prescribed road marking to /
ik gap diagram 1004.1(retroreflective ' 1 f f
in materials complying with L
BS EN 1790 [ 6m 3m
m
Crossing of the central | The required crossover lengths may be calculated CROSSOVER LENGTH
reserve/Lane shift geometry | according: ' {
(angle, opening width, : : . ) ‘ ‘
length, lane width, safety - Off side lane into off side lane: —
area) Step increase | Crossover length = paved length (m) .. S

0 126
3 216

- Lanes 2 & 3into lanes 3 & 2:

Step increase | Crossover length = paved length (m)
0 153
3 261

Off side lane into off side lane

| CROSSOVER LENGTH |

Lanes 2 & 3 into lanes 3 & 2

Work zone delineation

The delineation of the work zone for the case of all traffic diverted by means of a crossover is not defined, as there is not

any traffic close to the works zone.

Work zone lateral safety
distance

The lateral clearance between the edge of the working space and that part of the carriageway being used by traffic

should be not less than 1.2 m.

Physical separation of the
opposite traffic flows

Detail H is used as the general case..

16
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Detail K is used if narrow lanes are present.

Traffic cylinders or 6 Traffic cylinders
i, om temporary vehicle safety barrier n max
T 1.2m
. : l“ . 5
4 |'_\ - a‘ F N
Temporary road studs* Temporary road st
X

1.5m 1.5m
max i

uds*®

DETAIL H DETAIL K

0.9m
min

Work zone speed
(scheme/reduction)

limit

The speed limit reduction is determined by the design speed according the following table:

Temporary mandatory Design speed for crossover Absolute minimum stopping distances for
speed limit crossovers required

80 kph 85 kph 90 m

60 kph 70 kph 70 m

50 kph 60 kph 50 m

restriction or lane closure.

Speed restrictions should extend to 90 m.

repeater signs for temporary speed limits is as follows:

Temporary speed limit Spacing of consecutive repeater | Spacing of consecutive signs on alternate
signs on the same side of the | sides
carriageway

80 kph or more maximum 700m Maximum 450 m

60 kph maximum 500m Maximum 350 m

50 kph maximum 400m Maximum 250 m

Temporary speed limits should generally be imposed 50 m in advance of the first sign at road works indicating a

In general, a temporary speed limit should not be introduced where the length of restriction would be less than 800 m.

Repeater signs at regular intervals along the length of the works are required. The recommended maximum spacing of

Temporary lane width

To 3.25 m (desirable minimum) or 3.0 m (absolute minimum)

17
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2.1.4 Norway

Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid p& og ved veg, Krav og retningslinjer til varsling og
sikring (Statens vegvesen, 2014).

Associated references to the standards document are in (blue) brackets after each bit.

Far-advance warning (type | Warning shall be such that road users can adapt their speed and driving behaviour in a timely manner according to the
of signs & distance) conditions present, and so that there is no doubt how to drive past the roadworks site. (3.0.0.1)

A roadworks sign (Sign 110) is positioned at 700m prior to the start of the lane change zone and is supplemented with
two flashing yellow signals (Signal 1098).

Since the speed limit is greater than 70km/h, a speed limit advance warning sign (Sign 362) is positioned at 400m prior
to the start of the lane change zone with a supplementary plate (802) showing the distance to the start of the speed
limit.

If the number of lanes available is reduced through the works (see layout 3.04 in appendix 3), there should also be a
lane ends (Sign 532) positioned at 700m prior to the start of the lane change zone, supplementary (and below) the road
works sign mentioned above.

Roadworks sign (Sign 110)

The sign 110 should be the first warning road users receive that roadworks are taking
place. It can be repeated as needed and used in combination with supplementary plate
802 “Distance”, which shows the distance to the worksite, or supplementary plate 804
“Extent”, which shows the extent of the stretch of roadwork.

Sign 110 “Roadworks"”

The sign may also be used together with supplementary plate 808 “Text” to indicate what
kind of roadwork is taking place. The texts to be used are discussed under sign 808.

In combination with other signs, sign 110 shall be placed highest. Exceptions from this
can be made when the sign is part of an element in a warning panel; cf. the section on
combining warning equipment, or the symbol is used on a variable sign.

(3.2.1.4)
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Size of signs

Large size signs (LS) shall be used to warn of roadworks on motorways and roads with speed limits over 80 km/h.

Speed limit 30 40 30 60 70 B0 90 100
Visibility {mj) 30 40 50 70 40 100 120 140

Rigure 3.1.2 Minimum requirements far a clear view to tempomry mad taffic signs in connection with roadwarks.

On motorways, other multiple-lane roads and roads with high speed limits or heavy traffic, signs ought to be set up on
both sides of the carriageway.

Signing speed limits (see Work Zone Speed Limit section for more information)

Advance warning: If the temporary speed limit is more than approx. 20 km/h lower than the local speed level, advance
warning of the temporary speed limit should be given. If the temporary speed limit is not significantly lower than the
speed level, advance warning is not necessary.

Any advance warning is done with sign 362 with a specification of the new speed limit, and a supplementary plate, 802
"Distance”. The distance between the signs must be adjusted to the speed level and the local conditions, but shall not
be less than 150 m.

On two-lane roads, the advance warning is placed on the right side of the road; on multilane roads, advance warnings
should be used on both sides of the road.

(3.2.3.13)

Flashing yellow signal (Signal 1098)

According to Section 24 of the Road Sign Regulations, the flashing yellow signal
indicates that road users must pay particular attention and act cautiously. The signal can
be used together with public traffic signs to indicate special traffic situations, or at
locations where road users should be particularly cautious.

Either one or two alternating flashing yellow lights shall be used when extra attention to a Signal 1098
sign or sign combination is required.

(3.4.3.1)
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Lane ends (Sign 532)

This sign shall be used to warn road users that the lane ends when one of
several lanes in the same direction is temporarily closed. The sign requires that
drivers in the lane that ends change lanes while yielding right of way. Where
more than two lanes merge into one lane, the end of each individual lane shall
be individually signed. In the interest of traffic safety, lane endings should be
done from left to right.

(3.2.5.3)

(

B3.V0L

532.V02

Near-advance warning (type
of signs & distance) -
around last 300 m

The speed limit signs should be positioned 100m prior to the start of the lane change zone. For more information on

speed limits see the Work Zone Speed Reduction section.

If the contraflow system does not involve a reduction in the number of lanes available for traffic (see layout 3.02 in

appendix 3), the altered driving patterns sign (Sign 539) is shown prior to the start of the lane change zone.

If the contraflow system does involve a reduction in the number of lanes available (see layout 3.04 in appendix 3), the
lane ends sign (Sign 532) is repeated 300m prior to the start of the lane change zone and the altered driving patterns

sign is positioned within the lane change zone.

Where a lane is ending due to the road works, directional markings (Sign 904) can be used to show this change prior to

the start of the lane change zone (see layout 3.04).

Altered driving patterns (Sign 539)

Sign 539 can be used to show temporary lane changes in connection with
roadworks along a stretch of road, e.g. that the lane is diverted to the opposite
side of the median or that a lane swings around the worksite. It shall only be
used for temporary regulation and shall always have a yellowgreen
background. The sign design shall be adapted to the conditions at the site.

(3.2.5.4)
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Directional markings (Sign 904) ‘

Sign 904 can be used when it is particularly important to show the shape of the curve,

especially if: '
e the radius changes (conjoined curves), 904 H
e the curve is long (major change in direction),
e there is little outside the road to show the shape of the curve. '

shall be visible at once. Sign 904 can also be used to mark closure of a lane on a multi-
lane road where the traffic is directed into another lane.

(3.2.7.3)

A minimum of 3 times sign 904 shall be used to show the change, and at least two signs .

04,3

Lane shift geometry (angle,
length, lane width, safety
area)

Basically shall warning panels be used to mark that one or more lanes are closed to traffic. Warning panels can also
be used to indicate that parts of a lane or the road shoulder are closed, or to inform about on-going work.

The start of the lane change zone is marked by two warning trailers, one on each side of the carriageway, each
displaying the flashing light arrows (Signal 1100) and the mandatory lane signs (Sign 404). In addition there are barrier
markers at the top and bottom of the warning panel. (Note that the lower barrier marker is not present when the
directional markins are displayed in front to avoid confusion.) If the lanes are physically separated at this point, object
markers (Sign 906) are used to highlight this (see layout 3.02)

“Barrier marker” Sign 908 shall be used to mark barriers across or above the roadway. Background markers (Sign 902)
may also be used to indicate lane changes (see layout 3.02).

There is a minimum of 30m after the warning panels before the contraflow lane is directed to the opposing side of the
carriageway. Directional markings (Sign 904) are used to indicate this. For layout 3.04, there is a two-step lane shift
with the second shift positioned a minimum of 50m after the first (and again indicated using directional markings).
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Warning panels and warning trailers

Warning panels are a combination of two closure markers (sign 930) and two
alternating flashing yellow lights (signal 1098). In addition, the warning panel may
be equipped with other traffic signs, for example a hazard sign with supplementary
plate, information sign, mandatory sign or light arrow.

Warning panels can be mounted on temporary sign racks, on trailers (warning
trailers) or on construction vehicles. They shall have two flashing yellow lights that
flash alternately (signal 1098). The lights shall be turned on when the panel is in
use, except when the light arrow is used or placed in or near a traffic signal that is

in Opel’ation . Warning panel with:
+ Signal 1098 “Flashing yellow light signal”

+ Signal 1100 “Flashing light arrows”

Construction machinery or vehicles with warning panels mounted on them shall in + Sign 930 “Closure markers” and
addition have at least one warning light that produces a flashing yellow light visible #1042 Manidatiy deiving Lk
from all sides.

(3.6.2.1)

If sign 904 “Direction markers”, sign 906 “Barrier markers”, 940 “Traffic cones” or
942 “Traffic cylinders” are used just in front of the warning panel to mark that the
road narrows, the lower panel with sign 930 “Closure markers” on the warning _
panel must be covered or concealed. This shall be done in order to avoid many Warning pane with

red-yellow signs creating an untidy visual impression that is difficult for road users + Signal 1098 “Blashing yellow light signal”
to interpret. + Sign 930 “Closure markers” and
+ Sign 110 “Roadworks”

When the warning panel is not in use, no arrow symbol that may be
misunderstood shall be shown, on either the sign or the signal.

(3.6.2.2)

Examples of warning panels
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Mandatory lane sign (Sign 404)

The sign can be used in connection with warning of roadworks in the following situations:
e At the termination of temporary medians to show the side of the sign on which traffic
should pass.
e If there is a need to indicate the side on which traffic should pass an obstacle.

A smaller sign size than D=40 cm shall not be used for sign 404. An over-sized sign 404 can
be used on warning panels and similar in connection with roadworks. The size is to be
adapted to the warning panel. The sign shall not cover parts of other signs. Attention must be
given to ensure that oversize signs do not obstruct visibility for drivers and pedestrians.

(3.2.4.1)
Flashing light arrows (Signal 1100)

404.2

Light arrows can be used on warning panels to specify the side of the panel on which the O

vehicle should pass. The same rules apply for use of light arrows as for sign 404. The signal C

can be used individually, but should be used together with sign 404 on roads with a high OG O
speed level. 0008
When flashing light arrows are used, the warning panel must not simultaneously use a

flashing yellow light. Signal 1100

(3.4.4.1)
Barrier markers (Sign 908)

Used on the roadway the sign may be placed on booms, warning panels, vehicles
or construction machinery. This marks that part of the carriageway or the entire l I I I I .

carriageway is closed.

Sign 908 shall also be used to mark obstructions above the carriageway if the _
clearance above the carriageway is reduced to less than 5.0 m while work takes Sign 908
place.

(3.2.7.5)
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Object markers (Sign 906)

| y N
Sign 906 can be used to mark: \
A

narrowing of a two-lane road,

obstacles near the carriageway

lane separators, ‘ 0.y
a separator between the lane and the worksite,

¢ longitudinal and transverse protection.

When a lane on a multi-lane road is closed, sign 904 should be used instead. ‘
Sign 906 can also be used as a speed-reducing device by placing the signs on both
‘ a04.H

>P>1

906.H 906 VH

sides of the carriageway or lane with a reduced, special speed limit. There should
be a distance of 2-4 m between signs.

The signs shall be placed so that the stripes point down toward the side on which
traffic is to pass.

(3.2.7.4)

Background markers (Sign 902)

Sign 902 can be used to indicate unusually sharp turns (usually R<50 m and more ' , , }
than 45° directional change). 902.H
The signs shall be placed perpendicular to the driving direction into the curve, or in

the vehicle’s line of sight towards the sign. [ ‘ ‘ ‘
(3.2.7.2) 202.V

The distance between signs for longitudinal warnings shall not be greater than
shown in the following Figures.

Speed level Metres bateen objed markers
Sodkrneh and lower 6 m
Godkr'h and lower 12 m

Rgure 3.2.8 Maximumn distance betwean object markers when they are used & longitudingl warning.
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Desired speed level Metres between barrier markers
Sodrmvh and lowrer 2m
&0 kmeh 4m
70 kmih 51m

Fgure 3.2.9 Recommended distance between object markers when they ar used as speed-reducing devices

Work zone delineation Traffic cones and traffic cylinders (Signs 940 and 942) Sign 940 “Traffic cone”
Traffic cones and traffic cylinders can be used as longitudinal warning to mark: /.
e aseparator between two traffic directions,

e protective measures,
e other types of obstacles in the carriageway or on the pavement.

For warnings when it is dark, sign 906 “Barrier markers” shall be used instead of traffic cones
or traffic cylinders. The maximum distance between traffic cones and traffic cylinders along a
worksite shall be determined in relation to the speed at the locations, but shall not be greater
than shown in Fig. 3.2.9 (above) for barrier markers. Sign 942 “Traffic cylinder”

If traffic cones or cylinders are to be used as visual speed reducing measures, they should be l
placed at distances as shown in Fig. 3.2.9.

(3.2.8.1) I

Buffer zone (in advance of works activity zone)

There shall always be a buffer zone in front of a worksite even if only warning equipment, and no protective equipment
is used. There shall be no people, machinery or equipment in the buffer zone. The buffer zone’s length will depend on
the expected speed level in the case of collisions and the type of protective equipment used.The buffer zone’s length
will depend on what safety product is used. The protective equipment’s buffer zone shall be in accordance with
specifications for the safety product, if this is standardised and tested.

(4.1.1.1)
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Protection
Transverse safety equipment may be:

e vehicles placed in front of the worksite.
e equipment specially developed to be transverse protection, placed on the carriageway, often energy absorbing.
e vehicles with energy absorbing equipment mounted on them, placed in front of the worksite.

At speed levels of 60 km/h or higher, the transverse protection shall be energy absorbing.

For work on multi-lane roads with speed limits of 60 km/h and higher, impact attenuation vehicles shall be used as
protection for short-term roadworks, including setting out or taking in warnings and protection for long-term roadworks.

(4.1.1.3)

Work zone
distance

lateral

safety

Longitudinal protection

A risk analysis shall always be made to establish what types of protection and warning to use in the individual
instances.

e Protection shall be adapted to the different road user groups and local hazards.

e There shall be a correlation between the protective measures and the speed limit past the worksite; a very low
speed limit shall not be used to avoid using safety measures.

e The warning shall be adapted to the hazards in question and the type of safety protection used.

(4.0.0.2)

Longitudinal protection is a physical obstacle in the form of guardrails, fencing or other barriers that shall ensure that
road users:

e do not enter the work area and inflict damage or injury on the workers, the equipment or structures.

e do not injure themselves by driving into equipment, equipment or structures or by driving into a construction
trench, etc.

e do not enter the wrong parts of the road: over into an oncoming traffic lane or into areas for unprotected road
users.

Longitudinal protection ought to be used in the following situations:

e when people work in an area that is very close to traffic,

e when equipment or structures are located close to an area with traffic, and significant damage or injury will
occur in collisions with these,

e when there are construction trenches close to traffic, and significant damage will occur if a vehicle drives into
the construction trench,
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e when the terrain on the side of the road is such that guardrails will also be necessary for the finished road.
e when the altered alignment implies a high risk that the vehicle will enter the area for unprotected road users or
oncoming traffic.

(4.2.1.1)
Guardrails

When guardrails are used, they shall only be used in accordance with the user instructions and under the conditions
that apply for approval of the product. Guardrails shall be mounted as intended, with respect to both connecting the
individual parts of the guardrail and anchoring it to the base.

There shall always be an area behind the guardrail corresponding to the guardrail’s workspace, and in this area there
shall be no machines, workers, stored equipment, structures or construction trenches that could lead to injury or
damage should there be a collision with the guardrail resulting in it being pushed into this area.

(4.2.1.2)

Safety zone

A simplified calculation of safety zones is used for roadworks according to the rules in Manual 231 Rekkverk
[Guardrails]. The safety zone is measured from the edge of the carriageway (white stripe). The following values are
used for the safety zone in roadwork areas:

spead limit (ki) <=50 60 0 a0 a0 100
Safety zane () 3 & 7 8 5 10

Fgure 4.2.1 Simplified safety zone in connection with madworks

In the safety zone in connection with roadworks, there shall not be hazards such as:

e construction pits deeper than 1 m,

e steep slopes, height differences that should normally be protected with guardrails, cf. Manual 231,

e heavy objects that are dangerous to collide with in the case of driving off the road: rock crags, construction
machinery, structures.

If such hazards do exist in the safety zone, additional protective measures such as guardrails or a lower speed level
must be used.
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Special rules for protecting road workers

Road workers shall not work closer to the edge of the carriageway than 3 m for more than one hour when the speed
limit is over 50 km/h, if they are not protected by guardrails or are in a machine.

When road workers work for longer periods in the safety zone on roads with speed limits of 80 km/h, the speed limit
shall be lowered to 70 km/h.

Physical separation of the
opposite traffic flows

Markings

In the case of long-term work that results in road users being directed contrary to existing road markings, or where the
road markings are misleading, either this marking shall be altered or removed, or warning equipment shall be used that
clearly shows where driving shall take place contrary to the road markings.

If barrier lines have to be crossed during short-term works, or if driving is to take place on the wrong side of the road or
over a yellow centre line, the temporary lane shall be marked with barrier markers on both sides.

To ensure satisfactory optical guidance, temporary carriageway reflectors can be placed on the carriageway while the
work takes place. In such instances, the permanent markings shall be removed or covered.

(3.3.0.1)

Work zone speed limit
(scheme/reduction)

Speed limit (Sign 362 and Sign 364) Sign 362 “Speed limit:”

Sign 362, Speed limit, shall be set up on both sides of the road
where the speed limit is reduced. Terminating a special speed
limit with sign 364 can be done by placing a sign only on one
side.

(3.2.3.14)

The end of limit sign is positioned 25m after the end of the lane Sign 364 “End of special speed limit”
change zone. /.,._‘_
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Use of speed limits near roadworks

The need to lower the speed limit in connection with roadworks shall be evaluated on the basis of concern for the
safety of workers and road users. The speed limit shall not be set lower than is necessary to maintain acceptable
safety while passing the worksite. The stretch of road with a lower speed limit shall not be longer than necessary.

In order to make a lower speed limit effective, other speed reducing measures, such as narrowing the lane or adding
speed humps, should also be considered. Such measures shall be used if the average speed proves to be over the
specified speed limit, or the speed level (85% fractile) is more than 5 km/h above the speed limit.

(3.2.3.7)

Selecting the speed limit
For both layouts included in this scenario, the speed limit is selected as 50km/h

50 km/h is used for shorter stretches of road where geometry, road surfacing or possible safety measures are so poor
that a higher speed cannot be justified. However stretches of road with 50 km/h due to poor standard should not be
longer than 1 km.

50 km/h is also used during periods of the day when construction machinery is often on or very near the carriageway,
or unprotected workers are less than 3 m from the carriageway.

In such situations, the speed limit should be raised to 70 km/h when there is no work being done.

On stretches of road with a temporary speed limit of 50 km/h, visual speed-reducing measures should be used in
addition to speed limit signs to ensure that the speed level does not become significantly higher than the speed limit.

(3.2.3.11)

Repeats

Temporary speed limits in connection with road work shall be repeated at a maximum of 250 m apart. Repeats are
placed on the right side of the road. On roads with several lanes in the same direction, the repeat signs shall be set up
on both sides of the carriageway.

(3.2.3.15)

Temporary lane width

The contraflow lane must be a minimum of 3.5m (for layout 3.02)
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2.1.5 Slovenia
Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 and its amendmends in 20068 and 2010. (‘Pravilnik o naCinu oznaCevanja in zavarovanja del na javnih
cestah in ovir v cestnem prometu’, Uradni list RS, §t. 116/06, 88/08 in 109/10).

There are no standard traffic management schemes for 3 lanes motorway. Most of the motorways have two lanes. In case of a three lane
motorway the left overtaking lane is merged with the right overtaking lane, then standard scheme - type C2+2 (2006) is applied. The
detailed schemes are presented in appendix 4. In case of 3 lane motorway with a crossover a combination of scheme type A4 (page 1)
and type C2+2 will be used.

On motorways the usual practice follows the standard schemes.

Far-advance warning (type | General case (following standards)
of signs & distance)

Traffic sign (hard sign, yellow background) with flashing light on top
“Construction site” 2600m and 1400 m in advance with warning light.

Layout information signs 1200m, 700m, 400m (and 100m) in advance (hard
signs).

An general information sign is also installed upwards the road work area.

DARS

Zacetek del .

Usual practice A 23 maj
Zakljuéek del

12 julij

MozZnost zastojev

Also information tables and stationary traffic management system are used.

Near-advance warning (type | General case (following standards) ( AT
of signs & distance) - . . . . .
around last 300 m Layout information signs 100 m in advance (hard sign, yellow background)
Usual practice
Following standard layout _—
300 m
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Crossing of the central
reserve/Lane shift geometry

General case (following standards)

The speed limit depends on road elements - usually 60km/h (in case of large crossfall 40km/h). The lanes are delimited

(angle, opening  width, . .
length, lane width, safety with temporary yellow markings.
area)
Work zone delineation General case (following standards)
Safety panels (most common) or safety barriers. The distance between panels is defined in guidelines. The distance
should be 20m at workzone section and 10m at lane closures. Panels with flashing light at lane closure section.
L AL d A -] o d J
| fozsm
vZ#Ad vod Sred
Yrod ;
Srod’ i
s vd
Work zone lateral safety | General case (following standards)
distance

The distance between the road markings and workzone is not defined *
(according to general safety rule — 100cm from excavation edge). The distance
between the temporary road markings (traffic lane) and safety panels is 0,25m.

*. However the regulations on the provision of health and safety at work at temporary or
mobile construction sites state: “At the upper edge of excavation (more than 100cm
deep) it is mandatory to provide at least 100 cm wide safety zone”.

boéno
varovalno
obmoéje

min.

S min. ,025m gradbisée
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Physical separation of the | General case (following standards)
opposite traffic flows

The work zone must be delineated by panels or by a

safety barrier.
Minimum requirement (following standards) E E

Prefabricated security markers (class RA3 reflectivity)

Work zone speed limit General case (following standards)
(scheme/reduction) 100 km/h (800m in advance), 80 km/h (600 m in advance), 60 km/h (100 m in N
advance) @f&
(at crossings minimum in special cases: 40 km/h) ') =)
rd
Usual practice. meritve
hitrosti

The speed is usually not controlled in workzones. The radar speed sign
(typically used at locations of fixed radar devices for speed enforcement; cf.
picture at right) is also rarely used in workzones.

Temporary lane width General case (following standards)
(Overtaking Lane, Truck | 2,50 m — overtaking lane, 3,00 m truck lane
Iane) lTT 3,00+2,50+3,00

l l T|T 3,00+2,50+3,00+3,00
‘l l T T 3,00+2,50+2,50+3,00

2.1.6 United Kingdom
The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary Situations’.
It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The Highways Agency,
the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections of Chapter 8, from
time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8’.
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Far-advance warning (type
of signs & distance)

If queues are expected to extend more than two miles
from the works, “road works” signs with distance plate “3 _— Detays @ 7001
miles” on the near side and the off side, placed three miles _ I | 0! - 2 () s
in advance of the works — further signs with distance plate

“4 miles”, “5 miles” etc. should be placed as appropriate if
queues are expected sometimes to extend this far; 1000

To04

B>

Road
repairs A Lol
mios

A “road works ahead” sign, incorporating the “road works”
sign with distance plate “2 miles” on the near side, and a
“road works” sign with distance plate on the off side,

placed two miles in advance of the works; and 1600m

A “road works ahead” sign, incorporating the “road works” A oo
sign with distance plate “1 mile” on the near side, and a ) C= ‘I T t k(=) W
‘road works” sign with distance plate on the off side, e e o

placed one mile in advance of the works”. shouder  lanes  reservation

Where queuing is not expected the 3 mile “road works”
sign is not required.

Near-advance warning (type
of signs & distance) -
around last 300 m

None between the 1 mile sign and the beginning of the crossover.

Crossing of the central
reserve/Lane shift geometry
(angle, opening  width,
length, lane width, safety
area)

Splitting lanes

Studs and cylinders, or studs and road markings, to Detail
G for a minimum length of 100 m up to the “nose” of the
divide — there are two options:

1) using studs and traffic cylinders — a minimum of 50 m
of Detail G2 followed by a minimum of 50 m of Detail
G1; or

2) using studs and road markings — a minimum of 100 m
of Detail G3;

A “diversion of right-hand lane onto the other carriageway”
sign with “GET IN LANE” top panel and a “200 yds”
bottom panel is located on both sides of the carriageway S :4
200 m from the start of Detail G — the signs can include an Hag  Trafe
indication of a motorway exit if appropriate;
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A “diversion of right-hand lane onto the other carriageway”
sign with “STAY IN LANE” top panel and a “NOW?” bottom
panel is located on both sides of the carriageway at the
start of Detail G — the signs can include an indication of a
motorway exit if appropriate;

A “diversion onto the other carriageway” sign is located on
the off side at the start of the crossover;

A temporary mandatory speed limit will be in place.

Single-lane crossover

A “diversion of lane onto the other carriageway” sign
located on the off side at the start of the crossover;

Coning to Detail E is used on the near side;
Coning to Detail F is used on the off side;

If a buffer zone is present the coning to Detail F on the off
side is followed by cylinders and studs to Detail H (as
shown), Detail K is used if narrow lanes are present; if a
buffer lane is present, then the coning to Detail F is
followed by coning to Detail C1;

One “keep left/right” sign at the start of the crossover; if
this is placed in a closed lane, as opposed to a normally
non-trafficked area such as the verge, a footway or a hard
shoulder, then a “lane closed” barrier with a high intensity
warning light should be added;

One “lane closed” barrier with a high intensity warning light
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and a “keep left/right” sign at the end of the crossover;

One “lane closed” barrier with a high intensity warning light
and a “keep left/right” sign at the end of each lane
crossed; in this context the central reservation is
equivalent to either one or two lanes crossed, depending
on its width; and

A temporary mandatory speed limit will be in place;

For crossovers with a sharp deviation, “sharp deviation of
route” signs with “turn left/right” signs should replace the
“lane closed” barriers and “keep left/right” signs.

Where the hard shoulder is not used for a works entry,
and works access signs are not in place, an additional
Detail A should be placed at the start of the coning
blocking the hard shoulder.

Two-lane crossover

Two “diversion of lanes onto the other carriageway” signs
located on either side of the carriageway at the start of the
Crossover;

Coning to Detail E is used on the near side;
Coning to Detail F is used on the off side;

If a buffer zone is present, the coning to Detail F on the off
side is followed by cylinders and studs to Detail H (as
shown); Detail K is used if narrow lanes are present; if a
buffer lane is present, then the coning to Detail F is
followed by coning to Detail C1;

One “keep left/right” sign at the start of the crossover; if
this is placed in a closed lane, as opposed to a normally
non-trafficked area such as the verge, a footway or a hard
shoulder, then a “lane closed” barrier with a high intensity
warning light should be added;

One “lane closed” barrier with a high intensity warning light
and a “keep left/right” sign at the end of the crossover;

One “lane closed” barrier with a high intensity warning light
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Detail K

and a “keep left/right” sign at the end of each lane
crossed; in this context the central reservation is
equivalent to either one or two lanes crossed, depending
on its width;

White lining or temporary studs to Detail J used as road
marking between lanes;

A temporary mandatory speed limit will be in place; and

Where the hard shoulder is not used for a works entry,
and works access signs are not in place, an additional
Detail A should be placed at the start of the coning
blocking the hard shoulder.
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Cetail )
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Work zone delineation

If the running lane is adjacent to the works, then coning to
Detail F is used — if existing carriageway markings are
suitably located and in good condition then Detail C1 may
be used;

A sign indicating the number of lanes open to traffic with
distance plate “For x miles” is required located on the off
side at %2 mile intervals; and

Where a temporary mandatory speed limit is in place,
signs should be continued from the lead-in zone;

$ End-olworks zone

Work zone lateral
distance

safety

For all roads with a permanent speed limit of 50 mph or
more, the lateral clearance between the edge of the
working space and that part of the carriageway being used
by traffic should be not less than 1.2 m

Where it is reasonably practicable to provide additional
clearance this should be done. In reaching a decision on
what additional space, if any, may be provided, due regard
should be paid to any possible consequences for the
safety of road users and also to possible additional costs,
including extra delay to road users. The latter will arise if
there is insufficient capacity in the road space left
available to traffic.

Works
ava

Working
space

carriageway

Edge of

Traffic cone
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Physical separation of the
opposite traffic flows

With a buffer lane

For a running lane adjacent to a buffer lane, coning to
Detail C1 is used placed inside the existing road marking —
where existing road markings are not suitable coning to
Detail F is used. Signs are not used; )

A sign indicating the number of lanes open to traffic with
distance plate is required; this combination is repeated
every ¥ mile on the central reservation for vehicles
required to cross over and use the secondary
carriageway; and

| Lead-in zone

In the secondary direction a sign indicating the number of

lanes open to traffic, one of which uses the hard shoulder eeneten e
with distance plate is required; this combination is I | { Erdokuria zone
repeated every % mile on the near side. R

T . 7209
A temporary mandatory speed limit will be in place. i .

rm!
mm@‘_?:

| Leag-inzone

Cenitral Trafic Traffic
reservation lane anes

With a buffer zone

The overall width of the contra-flow buffer zone may be reduced from 1.2 m to 0.9 m but 1.2 m should be used where
width permits and desirable minimum lane widths have been accommodated;

If the running lane is adjacent to a buffer zone, then cylinders and studs to Detail H are used; (coning to Detail E is used
at the diversion of the primary carriageway, to and from the buffer zone, whilst coning to Detail F is used on the
secondary carriageway in advance of and following the buffer zone);

Where the diverted carriageway is adjacent to a buffer zone, signs indicating the number of lanes open to traffic and off
side contra-flow working with distance plate are placed on the central reservation for primary carriageway traffic using
the secondary carriageway; if HGV restrictions apply then this sign is replaced by the restriction sign;
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In the secondary direction a sign indicating the number of lanes open to traffic and off side contra-flow working with
distance plate is required; this combination is repeated every % mile on the near side; and

A temporary mandatory speed limit will be in place

Work zone speed Ilimit

(scheme/reduction) Contra-flow sections of road should be subject to a mandatory speed limit (normally 50 mph).

Temporary lane width Works on dual carriageway roads may require some traffic lanes to be reduced in width to less than 3.0 m. Whenever
this situation arises, advance warning of the narrow lanes should be given. In most situations it will be necessary to re-
mark the carriageway showing the new lanes. Signs incorporating the “NARROW LANES” panel may also be used for
cases where the lane reduction is less severe. If the lane width is less than 3.0 m the symbol indicating a temporary
width restriction should be included for the appropriate lane or lanes.

2.2 Minor RW on (3 lanes) Motorway (slow lane closed)

2.2.1 Belgium (Flanders)

The rules described hereafter correspond to a category 5 (following the Belgian classification) road work executed on a 2 or 3 lanes
motorway (with closure of one lane). An overview of the road work layout is provided in appendix 1.

Main references:

- Decree of May 7th, 1999 on signing of road work activities (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the more typical road works layouts (still valid for BE categories 1 to 5 but revision in progress ; schematische
weergave van in M.B. 7 mei 1999 tekstuele voorschriften en in SB 250 versie 2.2. voorziene aanvullingen: CD-ROM Werfsignalisatie
2000).
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Far-advance warning (type of | General case (following standards)
signs & distance)

Drivers are informed about the temporary lane management
by use of F79 or F81 fixed road sign all along the far-
advance warning area; i.e. 1500m and 750m upwards the
start of the lane shift.

A queue warning vehicle or system must also be used during
periods when queues happen (another pictogram is used in
free-flowing traffic conditions). This vehicle is equipped with
a TMA and LED lamps and its standard position is at least

T1500m | .

200m upwards the start point of queues. The distance to the ;‘;r:gorary lane management A
gueue is continuously determined and accordingly -~
dynamically adapted on the LED matrix.
Back of the queue

Usual practice warning vehicle
Existing VMS are often used to inform or warn drivers far
upwards of the road works or at interchanges.

Near-advance warning (type | General case (following standards)

of signs & distance) - around . . .
Along the near-advance warning area, drivers are informed

last 300 m
about the temporary lane management by use of a F81 road
sign 150m upwards the start of the lane shift. mi

Temporary lane management signs in the near-advance
warning area

The Flemish RA specifies some rules regarding transition zones:

When the number of lanes must be reduced, traffic flows are still merged by inserting the fastest lane to the slowest
lane. In such a situation and when the road works are carried out on the slow lane, the interdistance between the 2
consecutive transition zones is 400m.
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Crossing of the central | General case (following standards)
reserve/Lane shift geometry . . ,
(angle, opening width, The taper is 150m long and the lane shift must be adapted to the lane width.
length, lane width, safety 375 328 -+ R
area) ! 1 : a [y [y2] y3
: i i 250 | 031 | 125 | 219
| 275 | 03 | 137 | 24
! ° 300 | 037 | 150 | 263
| 325 | 040 162 | 285
350 | 043 175 | 307
150 m 375 | 047 187 | 328
Cones are used between lanes when 2 (or more) adjacent lanes must be deviated. Cones are also used to guide traffic
when the temporary lane management do not correspond to the existent permanent marking.
The lane shift must be delineated by panels (types lia and e .‘q ,
lib). &
For the first taper is additional signing needed; i.e. a frame " \§
sign with red&white strips, flashing lights and arrow. ‘ k
s ]. '.
Panels allowed for taper — Frame sign used at first lane shift
Work zone delineation General case (following standards) Verkoerskogol
The workplace must be delineated by cones (type lid). s\ A
A
Equipement used for work zone delineation
Work zone lateral safety | General case (following standards)
distance

The minimum lateral safety distance is 0,50m (minimum

requirements). Larger lateral safety distance is used whenever
possible.

Physical separation of the

General case (following standards)
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opposite traffic flows

Not relevant.

Work zone speed
(scheme/reduction)

limit

General case (following standards)

Speed limit is steeply reduced from the posted speed limit 1400m  1100m 250m om

120 km/h to 90 km/h (-1100m) and 70 km/h (-250m). \ Yy,

The 70 km/h speed limit sign placed 250m upwards the start 300 m
of the lane shift may be replaced by 50 km/h depending on
the local conditions. .

70 or 50 km/h signs are repeated along the workzone; i.e.
250m after the crossover and every 500m/1000m for <2km /
>2km long work zones respectively.

A sign informing drivers about speed enforcement is placed
only when the speed control is going on.

Information sign about on-going speed control

Temporary lane width

General case (following standards)

Right (open to HGV) lane: 3,25m is recommended ; Other lanes: 3m is recommended.
Minimum requirement (following standards)
Right (open to HGV) lane: 3m. Other lanes: 2,75m.

2.2.2 Germany

The rules described hereafter correspond to a category D lll/2a (following the German guideline RSA classification) road work executed
on a 2 or 3 lanes motorway with closure of the right lane). An overview of the complete road work layout is provided in appendix 2. In
cases of limited visibility of the pre-warning elements on the right side (for example as a result of a high truck density) layout D 1ll/2b is
used with the near-advance elements of D Ill/2a and also later speed reduction signs at the central reserve.

Main references: Guideline for securing of work zones (orig.: Richtlinien fur die Sicherung von Arbeitsstellen (RSA), 1995)
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Far-advance warning (type
of signs & distance)

General case (following standards)

Drivers are informed about the temporary lane management by use of
pre-warning panels; i.e. between 600 and 1.000 m (depending on sight
distance)_upwards the start of the lane shift.

Usual practice

In areas with stationary traffic management system this is used for work
zone information.

Near-advance warning (type
of signs & distance)

General case (following standards)

Only with sight distance to safety trailer less than 400 m:

Drivers are informed about the temporary lane management by use of
pre-warning panels; i.e. between 300 and 600 m (depending on sight
distance) upwards the start of the lane shift.

Usual practice

In areas with stationary traffic management system this is used for lane
closure information.
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Lane shift geometry (angle,
length, lane width, safety
area)

General case (following standards) AR

Lane shift without marking, so no lane shift geometry information are -

fixed. |A |IIIIII

Minimum lateral distance between safety and working vehicle of 50m, —
without truck in front of the safety trailer 100 m. |5

No fixed lane width in guideline, but effort of minimum width 2,75
because white marking is relevant.

Work zone delineation

General case (following standards) E

The workplace must be delineated by cones (motorway: height 750mm). .

Work zone lateral distance

General case (following standards)

The minimum lateral safety distance is 0,50m (minimum requirements). Larger lateral safety distance is used whenever
possible.

Work zone speed limit
(scheme/reduction)

General case (following standards)
100 km/h

Temporary lane width

General case (following standards)

The temporary lane width is the same as the regular lane width

If cones have to be situated left of the closed lane marking, a residual lane width of at least 3 m must remain.
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2.2.3 Ireland

The Traffic Signs Manual — Chapter 8: Temporary Traffic Measures and Signs for Roadworks stablishes for the case Lane-change zone
for a single lane closure on a dual carriageway road for which the national speed limit applies, the following design parameters.

Far-advance warning (type of
signs & distance)

- If queues are expected to extend more than 3km 1 { Lans-change zons
from the works, “road works” signs with distance plate

“5 km” on the near side and the off side, placed 5 km s | AR o A -

in advance of the works — further signs with distance . o = mm

plate “6km”, “7km” etc. should be placed as
appropriate if queues are expected sometimes to
extend this far; 1600m

s |

Road
- A\

- a “road works ahead” sign, incorporating the “road N s G Em
works” sign with distance plate “3 km” on the near
side, and a “road works” sign with distance plate on

the off side, placed 3km in advance of the works; and 1600m A A
- a “road works ahead” sign, incorporating the “road _ o) g a =) 7:::
works” sign with distance plate “1.5 km” on the near T t T

side, and a “road works” sign with distance plate on Hen

shoulder lanes reservation

the off side, placed one mile in advance of the works.

Near-advance warning (type
of signs & distance)

- Wicket signs indicating the closed lane with distance panel “800 m” on the near side and the off side, placed 800 m in
advance of the works lead taper. These signs, with appropriate distance plates (600 m, 400 m and 200 m), are placed
at 600 m, 400 m and 200 m in advance of the works lead taper.

- When lanes are closed using stepped taper lane closures, a second set of wicket signs indicating the closed lane with
distance plate “800 m” on the near side and off side, is placed 800 m in advance of the works. These signs are
repeated, with the appropriate distance plate, at 200 m intervals to a point 200 m in advance of the works.

Detail E: Cone spacing: 1.5 m; Relaxion: 3 m.
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the off side at 800m intervals.

- where a temporary mandatory speed limit is in place,
signs should be continued from the lead-in zone; for
the spacing of speed limit repeater signs.

Detail F: Cone spacing: 9 m

Lane shift geometry (angle, | Lane change zone: hporoadh  Laechange:. Lesitin Whas Bad-gbwona
length, lane width, safety p e = =
area) - one “keep left/right” sign at the start of the taper. ,(% [5_\‘ Vi 8
- one “lane closed” barrier with a high intensity warning i P il - :
light and a “keep left/right” sign at the end of each -——— = = pp— !
closed lane of the taper. Ry i :- :
- one ‘lane closed” barrier with a high every 50 m e
along the length of the taper, the barrier midway along " -
the length of each closed lane to have a “keep g _;G — 150m*—— -%G
left/right”. 50m : :
—% 150m——- -E“' .:
50m .: .:
Length of taper is 200 m/lane closed. When lanes are —1 100m—— g?, 150m* :
closed using stepped taper lane closures, the distance Som . :
between the closures is a minimum of 800 m. —3 som— LI >
50m (;.)—G) é.)_-@
. . . — Datum —— :—O — Datum —— ;—O
Detail B and E: Cone spacing: 1.5 m; Relaxion: 3 m.
Standard Relaxation
Lane change zone
Work zone delineation - a sign indicating the number of lanes open to traffic End-of-works zone
with distance plate “For x km” is required located on

L]

o |

Traffic Central
lane  reservation

l Lead-in zone
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Work zone lateral distance

The lateral clearance between the edge of the working space and that part of the carriageway being used by traffic
should be not less than 1.2 m.

Work zone speed limit

(scheme/reduction)

The temporary speed limit sign, which will generally be 80kph, is to be placed on the near side and on the central
reservation 50 m in advance of the first sign indicating lane closures or restrictions.

The distance between successive repeater signs on the same side of the carriageway should not exceed 700 m, with a
maximum of 450 m between consecutive repeater signs on alternate sides of the carriageway.

Temporary lane width

To 3.25 m (desirable minimum) or 3.0 m (absolute minimum)

2.2.4 Norway

Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid pa og ved veg, Krav og retningslinjer til varsling og
sikring (Statens vegvesen, 2014)

Associated references to the standards document are in (blue) brackets after each bit.

Far-advance warning (type
of signs & distance)

The roadworks sign (Sign 110) is positioned at 700m prior to the start of the lane change zone and is supplemented
with two flashing yellow signals (Signal 1098). This sign is also supplemented with the lane ends sign (Sign 532)
positioned below the road works sign, and a supplementary plate 802 showing the Distance to the start of the lane
change zone.

For more information from standards on the following elements, see Section 2.1.4

— Roadworks sign (Sign 110)

— Size of signs

— Flashing yellow signal (Signal 1098)
— Lane ends (Sign 532)

Near-advance warning (type
of signs & distance) -
around last 300 m

The lane ends sign (Sign 532) is repeated at 300m prior to the start of the lane change zone, again with supplementary
plate 802 showing the distance.

The speed limit signs are positioned 100, prior to the start of the lane change zone. (There is no advance warning of
the speed limit as it is set at 70 km/h) (see Work Zone Speed Limit section for more information)

Lane shift geometry (angle,
length, lane width, safety
area)

The lane change zone is marked by cones and a warning trailer (two protection vehicles are used in total). The warning
panel displays the mandatory lane sign (Sign 404), flashing yellow lights (Signal 1098) and barrier markers (Sign 908)
at the top and bottom of the panel.
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For more information from standards on the following elements, see Section 2.1.4

— Warning panels and warning trailers
— Mandatory lane sign (Sign 404)
— Barrier markers (Sign 908).

Work zone delineation For more information from standards on the following elements, see Section 2.1.4:

— Traffic cones and traffic cylinders (Signs 940 and 942)
— Buffer zone (in advance of works activity zone)
— Protection

For this scenario, there are two warning trailers, with the first warning trailer fitted with an impact attenuator (see layout
3.09).

Work zone lateral safety | In this scenario there is no additional longitudinal protection (see layout 3.09)

distance - :
— Longitudinal protection

— Special rules for protecting road workers

Physical separation of the | N/A
opposite traffic flows

Work zone speed limit | The end of limit sign (Sign 364) is positioned 25m after the end of the works zone.
(scheme/reduction) For more information from standards on the following elements, see Section 2.1.4:
Speed limit (Sign 362 and Sign 364)

Use of speed limits near roadworks

Repeats

Selecting the speed limit

For this scenario the speed limit is selected as 70km/h.

70 km/h is used as a special speed limit to mark that roadworks are underway on the stretch of road and that safety is
reduced due to a lack of guardrails, storage of machines and equipment just outside the carriageway and similar.

The 70 km/h speed limit shall not be used if there are no risks along the stretch of road that call for a lowering of the
speed limit.

On roads with speed levels of over 80 km/h, the 70 km/h speed limit is usually supplemented by speed-reducing
measures such as closely spaced barrier markers to ensure that the speed level is approximately the same as the
speed limit.
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The speed limit should be removed when road workers have come so far that the road appears safer than the adjacent

road stretches without special speed limits.

The stretch of road with a speed limit of 70 km/h should not be longer than necessary and not over 5 km in length.

(3.2.3.9)

Temporary lane width

N/A

2.2.5 Slovenia

Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 (‘Pravilnik o nacinu oznaéevanja in zavarovanja del na javnih cestah in ovir v cestnem prometu’, Uradni list
RS, §t. 116/06, 88/08 in 109/10).

Standard traffic management scheme on 3 lanes motorway — slow lane closed is designated as type A-3 (2006) for roadworks lasting
more than one day. On motorways the usual practice follows the standard schemes.

Far-advance warning (type
of signs & distance)

General case (following standards)

Traffic sign “Construction site” 2300m and 1100 m in advance with warning lights
(yellow).

Layout information signs 900m, 600m (and 200m) in advance (hard signs, yellow
background).

Usual practice

Also stationary traffic management system is used for advance work zone
information.

e 1l

Near-advance warning (type
of signs & distance)

General case (following standards)

Layout information signs 100m in advance (hard signs, yellow background)

Usual practice
Following standard layout.

2

300 m
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Lane shift geometry (angle,
length, lane width, safety
area)

General case (following standards) and practice

According to standard layout.

Work zone delineation

General case (following standards)

o« B
Safety panels (most common) or safety barriers. The distance between panels should ﬁ‘ e
be 20m at workzone section and 10m at lane closures. Panels with flashing warning
light at lane closure section. 5
Work zone lateral distance General case (following standards) bogne
varovalng  min.
The distance between the road markings and workzone is not defined  radvisce ""‘*’"”‘3‘*:'-2“ T, gmn

(according to general safety rule — 100cm from excavation edge).
The distance between the temporary road markings (traffic lane) and

safety panels is 0,25m.

|I"IA

obni prehitevalni pas wozni pas
pas

Work zone speed limit
(scheme/reduction)

General case (following standards)

100 km/h (1000m in advance), 80 km/h (800 m in advance)

80 km/h (500 m in advance) as a reminder

Temporary lane width

General case (following standards)
2,75m+3,0m

Minimum requirement (following standards)
Minimum 2,50 m + 3,00 m
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2.2.6 United Kingdom
The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary Situations’.
It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The Highways Agency,
the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections of Chapter 8, from
time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8’.

Far-advance warning (type | If queues are expected to extend more than two miles from

of signs & distance) the works, “road works” signs with distance plate “3 miles” on
the near side and the off side, placed three miles in advance

of the works — further signs with distance plate “4 miles”, “5 TS o e A

miles” etc. should be placed as appropriate if queues are — — - C=)

expected sometimes to extend this far;

Tom

A “road works ahead” sign, incorporating the “road works” sign  1eoom

with distance plate “2 miles” on the near side, and a “road 7004 =
works” sign with distance plate on the off side, placed two s _ - s 512
miles in advance of the works; and

T

B>

B

A “road works ahead” sign, incorporating the “road works” sign ...
with distance plate “1 mile” on the near side, and a “road A A
works” sign with distance plate on the off side, placed one ] =M =)
mile in advance of the works. 1 T t

ToM

.

Hard Traffic Central

Where queuing is not expected the 3 mile “road works” sign is shouder  lanes  reservation
not required, and the advance signs signing may be omitted
and replaced with 1 mile “road works” signs
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Near-advance warning (type
of signs & distance)

Four pairs of advance lane closure signs are required: wicket
signs indicating the closed lane with distance panel “800
yards” on the near side and the off side, placed 800 m in
advance of the works lead taper. These signs, with
appropriate distance plates (600 yards, 400 yards and 200
yards), are placed at 600 m, 400 m and 200 m in advance of
the works lead taper; and

Signing to Detail A is located on the hard shoulder opposite
the “keep left/right” sign at the start of the taper and at the end
of the taper.

200m

200m

S0m

Datun

200m

400m

Saa Note beiow __

1
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T

500m —;’;n__ -
G00m [soewer] .
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My
(203 ]

ot

@,

. 69
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s [mew] 7208
M =
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L
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Lane shift geometry (angle, | Length of taper is 150 m/lane closed:;
I:rr;gt)h, lane - width, - safety Coning to 3 m spacing, Detail B; and

—= 150m*—— 7'.'0"
One “keep left/right” sign at the start of the taper; '-.
One “lane closed” barrier with a high intensity warning light 2.
and a “keep left/right” sign at the end of each closed lane of 150m .
the taper. ':
— Datum ;_O
Work zone delineation If the running lane is adjacent to the works, then coning to o fobow
Detail C1 is used — if existing carriageway markings are = .
suitably located and in good condition then Detail F may be . .
used; -
@ : [ﬂ 1208/ s
-] e\ "~
Bt
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Work zone lateral distance

For all roads with a permanent speed limit of 50 mph or more, °

the lateral clearance between the edge of the working space °0€"

and that part of the carriageway being used by traffic should 9“’.‘

be not less than 1.2 m ° Miium
L

Where it is reasonably practicable to provide additional N vbmanltes

clearance this should be done. In reaching a decision on what _ Z e

additional space, if any, may be provided, due regard should priseg e ]

be paid to any possible consequences for the safety of road .

users and also to possible additional costs, including extra Working

delay to road users. The latter will arise if there is insuffi cient jwm
capacity in the road space left available to traffic. o

ge of carriageway

2
(o]

Work zone speed limit
(scheme/reduction)

Temporary mandatory speed limits are not required for minor works.

Temporary lane width

Works on dual carriageway roads may require some traffic lanes to be reduced in width to less than 3.0 m. Whenever
this situation arises, advance warning of the narrow lanes should be given. In most situations it will be necessary to re-
mark the carriageway showing the new lanes. Signs incorporating the “NARROW LANES” panel may also be used for
cases where the lane reduction is less severe. If the lane width is less than 3.0 m the symbol indicating a temporary
width restriction should be included for the appropriate lane or lanes.
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2.3 Mobile RW on (3 lanes) Motorway (slow lane closed)

2.3.1 Belgium (Flanders)

The rules described hereafter correspond to a category 6 (following the Belgian classification) road work executed on a 2 or 3 lanes
motorway (with closure of one lane). An overview of the road work layout is provided in appendix 1.

Main references:

- Decree of May 7th, 1999 on signing of road work activities (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the mobile road works on motorway (Dienstorder MOW/AWV/2009/16 inzake werfsignalisatie op
autosnelwegen en niet-autosnelwegen >90 km/u. ; Bijlage autosnelwegen)

Lane shift geometry General case (following standards)

Safety vehicle(s): presence, | The works vehicle or work area must be preceded by 2 safety vehicles ! !
number, type & | mounted with TMA, they are operating respectively 30m and 80m upstream the I I
characteristics works and are not aligned (to improve the visibility of both TMA). : 'E

Distance between the Work
vehicle and the Safety
vehicle(s)

3
"

. Back of a TMA safety vehicle
1

-
—————

-
]
)

aX

Any safety vehicle can’t be used as a works vehicle.
1

o im

The safety and advance warning vehicles monted with a TMA must comply to
some strict characteristics: NCHRP 350 test level 3 for the TMA; around 9.000  TMA safety vehicles location dfor Mobile
kg, length of 6m for the supporting vehicle. road works on Flemish motorways
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Advance warning: sign &

distance

General case (following standards)

The road work and safety vehicles (with TMA as mentioned above) must be
preceeded by an advance warning vehicle, located 500m upwards on the
shoulder (emergency) lane.

The advance warning vehicle must also be mounted with a TMA and equipped
with a dynamic LED matrix (displaying the temporary lane management).

Usual practice

Existing VMS are often used to inform or warn drivers far upwards of the road

works or at interchanges. Back of a TMA advance warning vehicle

Work zone speed
(scheme/reduction)

limit

General case (following standards)

Where existing permanent VMS are available is the speed limit decreased up to 90 km/h (or less following the traffic
circumstances). The 90km/h speed limit announced upwards or even preceeded by a 100 km/h ou 110 km/h speed
limit.

The speed limit may also be decreased up to 90 km/h when road works are carried out on the slow and middle lanes.

In that situation a second advance warning vehicle (informing about the approaching speed limit) has to be used 500m
upstream of the advance warning vehicle mentioned before.

Lateral safety distance

Work zone delineation

The minimum requirement for lateral safety distance is 0,50m.

2.3.2 Germany

The rules described hereafter correspond to a category D lll/2a (following the German guideline RSA classification) road work executed
on a 2 or 3 lanes motorway with closure of the right lane). An overview of the complete road work layout is provided in appendix 2. The
layout for minor and mobile work zones is equal with the exception, that traffic cones are unnecessary in mobile work zones.. In cases of
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limited visibility of the pre-warning elements on the right side (for example as a result of a high truck density) layout D III/2b is used with
the near-advance elements of D Ill/2a and also later speed reduction signs at the central reserve.

Main references: Guideline for securing of work zones (orig.: Richtlinien fiir die Sicherung von Arbeitsstellen (RSA), 1995)

Lane shift geometry General case (following standards)

Safety vehicle(s): presence, | 1 safety vehicle

number, type & | . o
characteristics Distance between work and safety vehicle:

50 m, if parked without towing vehicle: 100 m
Distance between the Work

i Usual practice
vehicle and the Safety Usual practice
vehicle(s) In areas with less sight distances use of a 2. Safety vehicle

Advance warning: sign & | General case (following standards)
distance

Drivers are informed about the temporary lane management by use of pre-
warning panels;

First element between 600 and 1.000 and in cases of sight distances of less |' X
than 400 m a second element between 300 and 600 m (depending on sight

Usual practice

In areas with stationary traffic management system this is used for lane closure

distance) upwards the start of the lane shift.

information.
Work zone speed limit | General case (following standards): 100 km/h
(scheme/reduction)
Lateral safety distance General case (following standards)
Work zone delineation The minimum lateral safety distance is 0,50m (minimum requirements). Larger lateral safety distance is used whenever

possible.
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2.3.3 Ireland

The Traffic Signs Manual — Chapter 8, part 2: Temporary Traffic Measures and Signs for Roadworks stablishes for the cases of (a) Mobile
Lane Closure on a dual carriageway road without a hard shoulder and (b) Mobile Lane Closure on a dual carriageway road with a hard

shoulder, the following design parameters.

Lane shift geometry

n/a

Advance warning:
distance

sign &

Mobile Lane Closure on a dual carriageway road without a hard
shoulder:

Three vehicle or trailer-mounted signs are required on the near side, off
the carriageway, up to one kilometre from the initial block vehicle that is -

positioned in the carriageway: Ught a

* initial two (or more) signs to diagram 7402 (Near-side lane (of two) 403
closed) showing supplementary plate “Ahead”;

« final advance sign to diagram 7402 (Near-side lane (of two) closed)
with no supplementary plate; and

netre Mas

« one block vehicle B carrying a light arrow sign (or sign to diagram 7403
(Keep right) ) 50 m — 100 m in advance of the working vehicle A carrying : :
sign to diagram 7403 (Keep right). g £

Dmcton

—

- @ B

(XN

Cactal

Fiewenreateor

Mobile lane closure on a dual carriageway road
without a hard shoulder (plan MLC1)
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Mobile Lane Closure on a dual carriageway road with a hard shoulder:

Three vehicle or trailer-mounted signs are required on the hard shoulder
in advance of the initial block vehicle that is positioned on the
carriageway:

* three vehicle or trailer-mounted signs to diagram 7402 (Near-side lane
(of three) closed) showing supplementary plate “800 m”, “500 m” and
“200 m” spaced at intervals of 250 m to 300 m starting 200 m to 250 m
in advance of the initial block vehicle B; and

» one block vehicle B carrying a light arrow sign (or sign to diagram 7403
(Keep right) 50 m — 100 m in advance of the working vehicle A carrying
sign to diagram 7403 (Keep right).

AHEAD

Supplementary plate “Ahead”

J
’.

e

Z0m - 3Dm

Mobile lane closure on a dual carriageway road
with a hard shoulder (plan MLC?2)
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Safety vehicle(s): presence,
number, type &
characteristics

Mobile Lane Closure on a dual carriageway road without a hard shoulder:

Vehicles C, D and E should preferably be evenly spaced with a spacing no closer than 200 m or greater than 350 m.
These vehicles will move from their current positions to the next available hard standing as the work progresses whilst
maintaining an overall distance of no more than one kilometre from vehicle B. Advance sign vehicles should be
positioned so that approaching drivers are able to see, at any instant, at least two consecutive signs.

If, in extreme circumstances, suitable stopping points are not available for all three advance warning vehicles then
Vehicle D may be omitted. This decision should be based on a site specifi ¢ risk assessment. Vehicle D should always
be used unless there are very sound reasons not to do so.

Distance between the Work
vehicle and the Safety
vehicle(s)

According to the scheme for each case (cf. schemes above)
- Mobile Lane Closure on a dual carriageway road without a hard shoulder

- Mobile Lane Closure on a dual carriageway road with a hard shoulder

Work zone speed limit

(scheme/reduction)

n/a

Lateral safety distance

Work zone delineation

n/a

2.3.4 Norway

Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid pa og ved veg, Krav og retningslinjer til varsling og
sikring (Statens vegvesen, 2014)

Far-advance warning (type
of signs & distance)

In this scenario there are no signs greater than 300m in advance of the works (see layout 3.13).

Near-advance warning (type
of signs & distance) -
around last 300 m

A warning trailer is positioned on the hard shoulder at 300m prior to the start of the works (indicated by the second
warning trailer and impact attenuator). The warning panel displays the roadworks sign (Sign 110), supplemented with
two flashing yellow signals (Signal 1098). It also displays the lane ends sign (Sign 532) positioned below the road
works sign, and a supplementary plate 802 showing the Distance to the start of the lane change zone.

For more information from standards on the following elements, see Section 2.1.4:

— Roadworks sign (Sign 110)
— Size of signs
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— Flashing yellow signal (Signal 1098)
— Lane ends (Sign 532)

Lane shift geometry (angle,
length, lane width, safety
area)

The start of the works area is marked by the second warning vehicle, this time positioned in the live lane and fitted with
an impact attenuator. This warning panel displays the flashing light arrows (Signal 1100), the mandatory lane sign
(Sign 404) along with flashing yellow lights (Signal 1098) and barrier markers (Sign 908) at the top and bottom of the
panel.

A third warning vehicle is positioned downstream of the second vehicle in the same lane. This warning panel displays
the mandatory lane sign (Sign 404), flashing yellow lights (Signal 1098) and barrier markers (Sign 908) only and is not
fitted with an impact attenuator.

For more information from standards on the following elements, see Section 2.1.4:

— Barrier markers (Sign 908)

— Flashing light arrows (Signal 1100)
— Warning panels and warning trailers
— Mandatory lane sign (Sign 404)

Work zone delineation

As discussed above, this scenario uses three vehicles, the first providing advance warning and positioned on the hard
shoulder. The second vehicle is fitted with an impact attenuator and is positioned in the live lane. The third vehicle is
positioned downstream in the same lane, creating a buffer zone for the works.

For more information from standards on the following elements, see Section 2.1.4:

— Buffer zone (in advance of works activity zone)
— Protection

Work zone lateral

distance

safety

For more information from standards on the following elements, see Section 2.1.4:

— Longitudinal protection
— Special rules for protecting road workers

Physical separation of the | n/a
opposite traffic flows
Work zone speed limit | n/a
(scheme/reduction)
Temporary lane width n/a
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2.3.5 Slovenia
Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 (‘Pravilnik o nacinu oznaCevanja in zavarovanja del na javnih cestah in ovir v cestnem prometu’, Uradni list
RS, st. 116/06, 88/08 in 109/10). Standard traffic management scheme - type V-2 (2006) for roadworks during daylight conditions and K-2
and K-3 for roadworks lasting more than 2 hours (e.g. protection of stopped vehicle).

The detailed schemes are presented in Appendix 4. On motorways the usual practice follows the standard schemes.

Standard scheme - type V-2 for roadworks during daylight conditions is described below.

Lane shift geometry

General case (following standards)

Lane shift in 20m using cones with minimum height 50cm (type V-2). A
Type K-2, K-3 lane shift in 20m using cones with minimum height 70cm. |

Usual practice
It was suggested to the authorities that the lane shift distance should be more than 20m.

Advance warning:
distance

sign &

General case (following standards)

Temporary traffic sign 1000m in advance with warning light.

Minimum requirement (following standards)

See type K2 — cones and traffic sign — road narrowing at distance 500m.

Usual practice

Also stationary traffic management system is used for advance work zone
information.

Safety vehicle(s): presence,

number, type
characteristics

&

General case (following standards)

2 safety vehicles with trailer and information panel

Minimum requirement (following standards)

See type K2 — 1 safety vehicle, cones and traffic sign at distance 500m. ’
Usual practice Following standards ,A\
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Distance between the Work | General case (following standards)

vehicle and the Safety . I
vehicle(s) V-2 distance between work zone and beginning of

road closure — more than 80m.

=

=

Minimum requirement (following standards)

type K2 — minimum 50m

Sl

o || -
-

|

.A prometni stozec
H=min 70 cm

=
- -

S

..

A'IA\ . : » e
i J-1 50
A AAADR L
nlllf.
Type V-2 Type K-2
Work zone speed limit General case (following standards)
(scheme/reduction)

100 km/h (1000m in advance), 80 km/h (300 m in advance)
or

100 km/h (1000m in advance), 80 km/h (500 m in advance), 60 km/h (200 m in advance)
Minimum requirement (following standards)

See —type K2 - 80 km/h (300 m in advance)

Lateral safety distance Not defined

Work zone delineation Cones at least 50cm high, usually 75cm high
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2.3.6 United Kingdom
The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary Situations’.
It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The Highways Agency,
the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections of Chapter 8, from
time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8’.

Lane shift geometry See below
Advance warning: sign & distance Three vehicle or trailer-mounted signs are required on the
near side in advance of the initial block vehicle that is . _
positioned in the carriageway: E maes E ‘E — Wosing vehice

50m

The three vehicle or trailer-mounted signs show
supplementary plate “800 yds”, “500 yds” and “200 yds” Light E
spaced at intervals of 250 m to 300 m starting 200 m to 250 E’: % _
m in advance of the initial block vehicle B; and -

¥
A

The block vehicle B carries a light arrow sign 50 m — 100 m
in advance of the working vehicle A which carries a sign.

=2
|
1

Ta02

E

om

7402 [ﬂl‘] a

7402 {;] ﬁ

Hard Central
Shoulder Reservation

Safety vehicle(s): presence, number, | See above
type & characteristics
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Distance between the Work vehicle
and the Safety vehicle(s)

See above

Work zone speed limit
(scheme/reduction)

Not applicable in light traffic flow. A temporary speed limit reduction of 20mph is recommended if there is not
light traffic flow.

Low traffic flow is where the traffic flow is not more than 1,200 vehicles per hour per traffic lane left open where

the HGV content is less than 10%, or 1,000 vehicles per hour per traffic lane left open where the HGV content is
between 10% and 30%, or 900 vehicles per hour per lane left open where the HGV content is greater than 30%.

Lateral safety distance

Work zone delineation

A lateral clearance or safety zone of not less than 1.2 m should be provided between the working space and the
carriageway remaining open to traffic

Where appropriate, steps should be taken to ensure that the workforce does not stray into the safety zone, e.g.
when a team member is acting as a lookout

When work is undertaken on foot on a hard shoulder a lateral clearance or safety zone of not less than 1.2 m
should be provided between the working space and the carriageway open to traffic.

2.4 Major RW on single carriageway (80/90 km/h) road

2.4.1 Belgium (Flanders)

The rules described hereafter coorespond to a category 2 (following the Belgian classification) road work executed on a single
carriageway (2 lanes) road. One lane being closed, the traffic flow is reqgulated by temporary traffic lights. These rules applies for road
with posted speed limit between 50km/h and 90 km/h. An overview of the road work layout is provided in appendix 1.

Main references:

- Decree of May 7th, 1999 on signing of road work activities (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the more typical road works layouts (still valid for BE categories 1 to 5 but revision in progress ; schematische
weergave van in M.B. 7 mei 1999 tekstuele voorschriften en in SB 250 versie 2.2. voorziene aanvullingen: CD-ROM Werfsignalisatie

2000).
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Far-advance warning (type of signs
& distance)

General case (following standards)

A sign presenting general information about the road work is located
1500m upwards the work zone.

400m upwards the work zone, drivers are warned about the upcoming
work zone through a A31 sign (road work at 400m).

Near-advance warning (type of signs
& distance) - around last 300 m

General case (following standards)

A C35 sign (interdiction to overtake) is installed 250 m upward the
work zone.

A A31 sign (road work) is installed 150 m upwards the work zone.

A A33 sign (traffic light) is installed 125 m upwards the work zone.
The traffic light is itself installed in the vicinity of the lane closure,
together with a priority sign (as a substitute in case of traffic light
failure).

The same sequence of signs is installed along the opposite side.

[EE-fe-0O-ep

't

Advance area and closure signing
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Lane shift geometry (angle, length,
lane width, safety area)

General case (following standards)

A fence is being used to close the lane 5 to 10 m downwards the
traffic light. The fence is equipped with red & white reflective strips,
flashing lights and a D1 (obligatory deviation) sign.

The end of the work zone is delimited by the same equipment.

Work zone delineation

General case (following standards) L= i -

The work zone is longitudinaly delimited by Type lia, lic panels or r 1 "7
cones lid. ’§ I .

B :

A o

Type lid

Panels and cones used for the longitudinal
delineation

Work zone lateral safety distance

General case / Minimum requirement (following standards)

The minimum lateral safety distance is 0,50m (minimum requirements). Larger lateral safety distance is used
whenever possible.

Physical separation of the opposite
traffic flows

Not relevant

Work zone limit

(scheme/reduction)

speed

General case (following standards)

A C45 sign (50 km/h speed limit) is installed 150 m upward the work zone. This sign is announced 200m
upwards.

Temporary lane width

General case (following standards)

The width of the open lane is normally keeped unchanged.
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2.4.2 Germany

The rules described hereafter correspond to a category C 1I/5 (following the German guideline RSA classification) road work executed on a
single carriageway (2 lanes) road. One lane being closed, the traffic flow is requlated by temporary traffic lights. These rules applies for
road with regular speed limit between 70km/h and 100 km/h. An overview of the complete road work layout is provided in appendix 2.

Main references: Guideline for securing of work zones (orig.: Richtlinien fiir die Sicherung von Arbeitsstellen (RSA), 1995)

Far-advance warning (type of signs
& distance)

General case (following standards)

Drivers are informed about the work zone in general; i.e. 400 m
upwards the start of the lane closure.

B>

=
=
=1
3

Near-advance warning (type of signs
& distance) - around last 300 m

General case (following standards)

Drivers are informed about the work zone traffic managmement i.e.
200 m upwards the start of the lane closure.

Lane shift geometry (angle, length,
lane width, safety area)

General case (following standards)

Length of shift 10*width of the closed lane

Work zone delineation

General case (following standards)

Safety panels

Work zone lateral safety distance

General case (following standards)

1 m to excavation edge *

*. Draft workplace rule (occupational safety and health) to take account
real lateral distances to road workers in discussion

Physical separation of the opposite

Not relevant

traffic flows | /A I
Work zone speed limit | 50 km/h (300 m in advance: 70 km/h, 100 m in advance: 50 km/h) ' A—
(scheme/reduction) Lo |

= QD ©

1
|

=7

R Yy =

o
a0

[016)

s

@A: op>

caeri
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Temporary lane width General case (following standards)
2,75 m (without traffic lights: 3,00 m)

2.4.3 Ireland
The Guidance for the Control and Management of Traffic at Road Works (GCMTRW) stablishes for the case of Single Carriageway with
Road works Type A (full-time) and B (part-time) with speed limit of 80 or 100 km/hr, the following design parameters.It is noted that the
classification Level 3 and 4 is related to the ADT(average daily traffic).

Far-advance warning (type of signs | General case (following standards)
& distance)

The first sign is a “Road Works Ahead” signs
(WK001) with Supplementary Plate P002,

stating the distance over which the works may Marcail Bothair ' 800m 1
be encountered. ROAD MARKING
The second closely spaced sign is a “Road Wi PNR? POO2

Works  Ahead” sign (WK001)  with
Supplementary Plate P082, stating the type of
operation in progress.

Preferably, these signs should be within 1 km
of the works but never more than 2 km.
| 200m 200m 200m 200m

Additional signs may be placed on the verge at | “ @ -
intervals between the first set of signs and the | iDle &>
road works. L) 120m 9 Ro
Visibility 0°°° ol o)
Usual practice m_
som

Driver information signs informing of the ‘
reason for the works and possible delays Example of Type A Shuttle Working with Temporary Traffic Signals on a Level 4 Road (NTS)
should be set back from the edge of the
running carriageway by a distance greater than
or equal to the width of the lateral safety zone
applicable to the works. When a variable
message sign is located in the hard shoulder,
an angled line of cones (3 or 4 cones across
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the hard shoulder) should be placed 25 m in
advance of the sign and immediately in front of
the sign.

Near-advance warning (type of signs | General case (following standards)
& distance) - around last 300 m Sign Visibility: 120 m

Number of signs: 4
Cumulative distance: 800 m
Distance between advance signs: 200 m

Lane shift geometry (angle, length, | General case (following standards)
lane width, safety area)

Where shuttle working is required to facilitate works, a 45 degree taper shall be used on both approaches in
conjunction with a suitable method of traffic control.

Where applicable, the hard shoulder should always be closed as part of any near-side lane closure. It is
recommended that the length of the closure of the hard shoulder be kept to a minimum as it is an area for traffic
to use in an emergency. To deter traffic from using the hard shoulder in advance of the works, angled lines of
cones (3 or 4 cones across the hard shoulder) may be used 25 m to 50 m in advance of the start of the taper.

Two-way operation of traffic should be maintained, where possible according Table 4.2.1.

Table 4.2.1 - Minimum carriageway widths for two-way and shuttle working with traffic control
Normal traffic including | Cars and light vehicles only
buses and HGVs

Two-way working 6.75 m desirable minimum 55m desirable minimum
6.0 m absolute minimum 50m absolute minimum

Shuttle working 3.7m maximum 3.7m maximum
3.25 m desirable minimum 2.75 m desirable minimum

3.0m absolute minimum 25m absolute minimum

Taper at lane (m): minimum 1 in 55

Taper at hard shoulder (m): minimum 1 in 30
Longitudinal Safety zone (m): 60

Lateral Safety zone (m): 1.2
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Lateral

- Safety Zone

Single Carriageway with Hard Shoulders (NTS) 3 ["1
Example of Type A Works on a Level 4 Road L
je—>|
Minimus m Works
\f@‘\ !" L?,::}'n T
|nm¢ 'g per Chapter 8 “1 ]
a ,"w
.‘r 2 / £
mpy ) %“% gh e
W N =
20.0.0 0.0-0- O TN oSt Zone
! { -
20m 20m mmI (l
Width 2
| ad

Minimum requirement (following standards)

When the two-way operation of traffic cannot be achieved, the through passage should be further restricted by
the use of cones to a single traffic lane not less than 3.0 m but not exceeding 3.7 m, and alternate oneway traffic
(shuttle working) should be introduced using the most appropriate method of traffic control.

Work zone delineation

For continuously progressing operations, such as road strengthening and resurfacing operations, the boundary
between the safety zone and the works area may be marked using temporary lining or an additional row of
cones (traffic tape may also be used). For operations at a fixed location, the boundary between the safety zone
and the works area should be marked by a barrier or fence.

A row of cones at 6 or 12 m centres should be used to delineate the centreline of unmarked surfaces on
roadways wider than 7.3 m. Depending on the length, duration and complexity of the works, temporary
carriageway markings and/or temporary reflecting roadway studs may also be used to indicate the edge of the
route to be followed.

Steady state lamps should be used in unlit areas (blinking/flashing lamps should only be used at an isolated
hazard location).

General case (fo”OW”']q Standards) Table 4.2.2: Sign and cone sizes for temporary traffic management arrangements

. . Permanent Speed Limit Sign Size Cone height
Maximum cone spacing at tapers: 3 m (diamond or circular)
Maximum cone (IongitUdinal): 12m 80 or 100 km/h (Level 3) 600 or 750 mm 750 mm
Maximum Iamp spacing at tapers: 6 m 80 or 100 km/h (Level 4) 750 or 900 mm

Maximum lamp (longitudinal): 12 m

Work zone lateral safety distance

Lateral Safety zone (m): 1.2

Physical separation of the opposite

Cones or lamps (unlit areas)
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traffic flows

Maximum cone (longitudinal): 12 m
Maximum lamp (longitudinal): 12 m

Work zone speed limit
(scheme/reduction)

General case (following standards)

It is recommended that any mandatory speed reduction introduced should not exceed two steps below the
permanent speed limit (e.g., a permanent limit of 100 km/h would be reduced to a Road Works Speed Limit of
80 or 60 km/h). A Road Works Speed Limit should not normally be less than 50 km/h.

Speed restrictions should extend throughout the works area on single carriageway roads to a point 45 m beyond
the end of the temporary traffic management arrangement.

A temporary speed restriction should not be introduced where the length of the restriction would be less than
400 m. At sites where the length of road affected is 800 m or longer, repeater signs should be placed at regular
intervals.

Temporary lane width

Two-way operation of traffic should be maintained, where possible according Table 4.2.1.

Table 4.2 1 - Minimum carriageway widths for two-way and shuttle working with traffic control
Normal traffic including Cars and light vehicles only
buses and HGVs

Two-way working 6.75 m desirable minimum 55m desirable minimum
6.0m absolute minimum 50m absolute minimum

Shuttie working 37m maximum 37m maximum
3.25 m desirable minimum 2.75 m desirable minimum

3.0m absolute minimum 25m absolute minimum

2.4.4 Norway

Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid p& og ved veg, Krav og retningslinjer til varsling og

sikring (Statens vegvesen, 2014)

Far-advance warning (type of signs
& distance)

In this scenario there are no warning signs greater than 300m in advance of the road works.

Near-advance warning (type of signs
& distance) - around last 300 m

In this scenario the advance warning of the works is very different depending on whether signals are being
used to alternate the direction of traffic flow (layout 2.03) or whether narrow lanes are being used to maintain
traffic flow in both directions (layout 2.01). (For the former scenario, the distance between the two sets of traffic
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signals is maximum 800m).

In the non-signalised scenario, the first warning is located at 200m prior to the start of the works and consists of
the road works sign (Sign 110) positioned above the ‘altered driving patterns’ sign (Sign 539) and
supplemented with a Distance plate (802). At 100m before the start of the works the speed limit sign is
displayed. The same warning signs are displayed in corresponding positions on the other side of the
carriageway.

In the signalised scenario, at 200m before the start of the works the road works sign (Sign 110) is displayed
above the temporary traffic lights ahead sign (Sign 132). At 125m before the start of the works, the speed limit
sign is displayed.

The road works sign (Sign 110) can be displayed along with the queue ahead sign (Sign 149) upstream of
these signs ‘as required’.

In this signalised scenario, the same signs are displayed in corresponding positions in the other direction on
the carriageway. In addition mandatory lane signs (Sign 404) on both sides of the lane and associated object
markers (Sign 906) are displayed 30m before the start of the works.

For more information from standards on the following elements, see Section 2.1.4:

— Roadworks sign (Sign 110)

— Size of signs

— Altered driving patterns (Sign 539)

— Signing speed limits (see Work Zone Speed Limit section for more information)

“Temporary traffic lights ahead” (Sign 132) Sign 132 “Temporary traffic lights ahead”

The sign shall be used as advance warning of temporary traffic lights.
The speed limit sign when signal regulation is used shall be maximum
60 km/hr.

Queue sign (Sign 149) Sign 149 “Queue”

The sign can be used where there is special risk of queues in connection
with roadworks, where the end of the queue may be at a place with poor
visibility, for example, just behind a swing, over a hilltop or after a tunnel.
The sign may use the supplementary plate 804 “Extension” %

The sign should normally be combined with sign 110, as the first warning
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of roadworks that may result in a queue.

(3.2.1.10)

Lane shift geometry (angle, length,
lane width, safety area)

In the non-signalised scenario the start of the lane shift zone is marked by an object marker (Sign 906) and a
mandatory lane sign (Sign 404) keeping drivers in the right hand lane. (This also marks the start of the works in
the other direction).

In the signalised scenario, the start of the lane change zone is marked by a warning panel displaying yellow
flashing lights (Sign 1098) and a barrier marker (Sign 908) at the top of the panel. This panel is situated 20m
upstream of the transverse protection and buffer zone.

In the non-signalised scenario, a warning panel is situated 12m after the start of the lane change zone at the
end of the taper. This panel displays a mandatory lane sign (Sign 404), flashing yellow signals (Signal 1098)
and a barrier marker (Sign 908) at the top of the panel.

For more information from standards on the following elements, see Section 2.1.4:

— Mandatory lane sign (Sign 404)

— Object markers (Sign 906)

— Warning panels and warning trailers
— Flashing yellow signal (Signal 1098)
— Barrier markers (Sign 908)

Work zone delineation

In both the signalised and non-signalised scenarios, there is a required gap of 20m between the warning panel
and additional transverse protection (with associated buffer zone in advance of the works zone). There is no
specific length given for the buffer zone.

For more information from standards on the following elements, see Section 2.1.4:

— Traffic cones and traffic cylinders (Signs 940 and 942)
— Buffer zone (in advance of works activity zone)
— Protection
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Work zone lateral safety distance For more information from standards on the following elements, see Section 2.1.4:

— Longitudinal protection

— Guardrails

— Safety zone

— Special rules for protecting road workers

In this scenario there is no indication of other minimum distances required.

Physical separation of the opposite | For the non-signalised scenario (layout 2.01) unspecified longitudinal protection is in place to separate the
traffic flows opposing traffic flows.

For more information from standards on the following elements, see Section 2.1.4

— Markings
Work zone speed limit | In this scenario the selected speed limit is 50km/h for both signalised works (layout 2.03) and non-signalised
(scheme/reduction) works (layout 2.01).

In this scenario, the end of limit sign is positioned between the end of the works zone and before the speed
limit sign for traffic in the opposite direction.

For more information from standards on the following elements, see Section 2.1.4:

— Speed limit (Sign 362 and Sign 364)
— Use of speed limits near roadworks
— Selecting the speed limit

— Repeats

Temporary lane width Narrow lanes are used where traffic signals are absent to maintain the two-way flow of traffic (see layout 2.01).
No indication is given for minimum width.

When signals are used (see layout 2.03) the minimum width for the remaining carriageway is 3.5m

2.4.5 Slovenia
Road works on single carriageway (80/90km/h) roads (national roads) must be booked into the centralized ‘Schedule of road works’ and
approved by Directorate of the Republic of Slovenia for Roads (DRSC) before the beginning of road works. The application for permission
of national roads closures are discussed in ‘The road act’ issued in 2010 and amendments (‘Zakon o cestah’, Ur..LRS No 109/10, 48/12 in
36/14).
At least 15 days before the intended road closure the applicant must deliver the necessary documents to DRSC. Application must also
include detail plan of temporary traffic scheme (The ‘detail plan’ must be designed by a company registered for design of roads) and The
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duly completed ‘Record sheet for road closure’ — ‘Evidenéni list zapore’ and approved time-table of execution of works - except for short-
term road closures (with duration of less than 6 days).

Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 (‘Pravilnik o nacinu oznaéevanja in zavarovanja del na javnih cestah in ovir v cestnem prometu’, Uradni list

RS, §t. 116/06, 88/08 in 109/10).

Some of the possible traffic management schemes for roadworks outside populated areas are designated with Z (see Appendix 4). Most
common for major roadworks is type Z-1, which is described below (the length of work zone is not limited). The actual layout depends of
visibility, traffic and road characteristics and is approved case by case.

Far-advance warning (type of signs
& distance)

General case

Traffic (hard) sign “Construction site” with warning light 400m upwards ‘AN
the start of the lane closure. , &

Near-advance warning (type of signs
& distance) - around last 300 m

General case
work zone traffic management (hard) sign 200m upwards the start of A

the lane closure.

Lane shift geometry (angle, length,
lane width, safety area)

General case

A 45 degree taper shall be used on the approach at the closed lane. The work zone must be delineated by
panels (with warning lights at transition areas).

Work zone delineation

General case (following standards)

Safety panels. The distance between panels should be 15m at b o e 4 .4 00
workzone section and 2,5m at lane closures. Panels with flashing light | _ 4 .4 swwa ™" -
at lane closure section. o

Yroed’ i
Specified case by case. Sy rd '

sred’
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Work zone lateral safety distance General case

Not specified — case by case. According to general safety rule — 100cm from excavation edge.

Physical separation of the opposite | Not relevant
traffic flows

Work zone speed limit | General case

(scheme/reduction) 70 km/h (300m in advance),
50 km/h (100 m in advance)

Usual practice Case by case.

Temporary lane width General case

3,0m - Specified case by case.

2.4.6 United Kingdom
The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary Situations’.
It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The Highways Agency,
the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections of Chapter 8, from
time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8’.

Far-advance warning (type of | On single carriageway roads on which the speed
signs & distance) limit is 50 mph or more, the first sign in advance of
the works should be at between 275 and 450 m

(D).
Two advance signs are normally required;

A “road works” sign on the near side only in both
directions; a distance plate is required for roads
with a permanent speed limit of 50 mph or more;
and

A “road narrows” sign on the near side only in both
directions; on roads with a permanent speed limit
of 50 mph or more a distance plate is required.
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] .,..:
= Tt

1. If the permanent speed limit is 30mph or less, minimum dearance is 2.0m. If the permanent speed imit is
40mph or more, minimum clearance is 5.0m.
2. A de plate to diagram 572 s d for roads with a permanent speed limit of SOmph or more.

Near-advance warning (type of | See above
signs & distance) - around last
300 m
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Lane shift geometry (angle,
length, lane width, safety area)

Coning to Detail C2 or Detail B with 45° tapers is
used

A “keep left/right” sign is placed on the near side
at the start of the taper; and

A “lane closed” barrier with a “keep left/right” sign
is placed at the end of the taper behind the cones
— the “keep left/right” sign should be mounted
directly above the barrier sign or may be placed in
front of the barrier or the last cone of the taper.

If a conspicuous vehicle is parked at the works
behind the taper then the barrier may be omitted;
and

On congested roads, if it is impracticable to
provide the full taper then the taper may be
reduced to an angle of not more than 45° to the
kerb using coning to Detail B.

Detail B

Trafa canes

(45" apars hava 1.2m

spading, na ranxations|
LN daesadaDODBEADODRDD

MNOTES
1) During darkniess, warring ghts to BS EN 12352:2006 should be provided in

standard waorks and warks for which relxatiors may be spplied, for ba

apers md the facing wal af &lme change

Work zone delineation

Coning to Detail C1 is used to mark the edge of the works area safety zone. No additional signing is required.

Work zone lateral safety distance

1.2m

Physical separation of the
opposite traffic flows

See above

Work zone speed limit
(scheme/reduction)

A temporary speed limit reduction of 20mph is recommended.

Temporary lane width

A minimum of 3.25m unobstructed lane width is required.

81




CEDR Transnational Research Programme: Call 2012
2.5 Minor RW on single carriageway (80/90 km/h) road

2.5.1 Belgium (Flanders)

The rules described hereafter coorespond to a category 2 (following the Belgian classification) road work executed on a single
carriageway (2 lanes) road. One lane being closed, the traffic flow is requlated by priority signs. These rules applies for road with posted
speed limit between 50km/h and 90 km/h. An overview of the road work layout is provided in appendix 1.

Main references:

- Decree of May 7th, 1999 on signing of road work activites (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the more typical road works layouts (still valid for BE categories 1 to 5 but revision in progress ; schematische
weergave van in M.B. 7 mei 1999 tekstuele voorschriften en in SB 250 versie 2.2. voorziene aanvullingen: CD-ROM Werfsignalisatie
2000).

Far-advance warning (type of | General case (following standards)

signs & distance) A sign presenting general information about the road work is located
1500m upwards the work zone.

|
400m upwards the work zone, drivers are warned about the upcoming | .
work zone through a A31 sign (road work at 400m). I /7
. 2
i |
Near-advance warning (type of | General case (following standards) i':
; : i =
g'gg?n& distance) - around last | \ ~a¢ sign (interdiction to overtake) is installed 250 m upward the work :;" 1
zone. : i .5.-.:
(3 L -
A frame sign with red & white strips, flashing lights, A31 (road work) and I"r"“" nstens B.5E
/TN

C43 (speed limit) sign is installed 150 m upwards the work zone.

A priority sign (B19) is installed 25 m upwards the work zone to regulate
traffic flow.

Bl <
i

The same sequence of signs is installed along the opposite side.
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Lane shift geometry (angle,
length, lane width, safety area)

General case (following standards)

3

A fence is being used to close the lane 25 m downwards the priority sign.
The fence is equipped with red & white reflective strips and
complemented by a second frame sign with red & white strips, flashing
lights and a D1 (obligatory deviation) sign.

\\“i

e

The end of the work zone is only delimited by a fence equipped with red
& white reflective strips, flashing lights and a D1 sign.

&0

m3s>ie-®

T

Advance area and closure signing

1T .

Work zone delineation

General case (following standards) | i -

The work zone is longitudinaly delimited by Type lia, lic panels or cones ( 1 o7 W

lid. . 1

id ’§ I i . .
4 1 .

Type lid

Panels and cones used for the longitudinal
delineation

Work zone lateral safety distance

General case / Minimum requirement (following standards)

The minimum lateral safety distance is 0,50m (minimum requirements). Larger lateral safety distance is used
whenever possible.

Physical separation of the | Not relevant

opposite traffic flows

Work zone speed limit | General case (following standards)
(scheme/reduction)

A C45 sign (50 km/h speed limit) is installed 150 m upward the work zone.
upwards.

This sign is announced 200m

Temporary lane width

General case (following standards)

The width of the open lane is normally keeped unchanged.
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2.5.2 Germany

The rules described hereafter correspond to a category C 11/2 (following the German guideline RSA classification) road work executed on
a single carriageway (2 lanes) road. One lane being closed, the traffic flow is regulated by signs. These rules applies for road with regular
speed limit between 70km/h and 100 km/h. An overview of the complete road work layout is provided in appendix 2.

Main references: Guideline for securing of work zones (orig.: Richtlinien fiir die Sicherung von Arbeitsstellen (RSA), 1995)

Far-advance warning (type of | General case (following standards) ( [Ir)
signs & distance) A far-advance warning is only used where the sight distance on the safety

trailer is less than 200 m.
Near-advance warning (type of | General case (following standards) I 1

signs & distance)

Beacon with waving warning flag

Lane shift geometry (angle,
length, lane width, safety area)

Lane shift without marking, so no lane shift geometry information are
fixed.

Maximum length of traffic section with oncoming traffic 50m.

1

max. 50

Work zone delineation General case (following standards) A
The workplace must be delineated by cones (motorway: height 500 mm). -
y_ W
Work zone lateral distance General case (following standards)
0,50 m.
Work zone speed limit | General case (following standards)
(scheme/reduction)

No temporary speed limit
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Temporary lane width General case (following standards)

minimum 3,00 m.

2.5.3 Ireland
The Guidance for the Control and Management of Traffic at Road Works (GCMTRW) stablishes for the case of Single Carriageway with
Road works Type C (short duration) with speed limit of 80 or 100 km/hr, the following design parameters. It is noted that the classification
Level 3 and 4 is related to the ADT(average daily traffic).

Far-advance warning (type of | General case (following standards)

signs & distance) The first sign is a “Road Works Ahead” signs (WKO001) with
Supplementary Plate P002, stating the distance over which
the works may be encountered. I 800m I Marcail Bothair

The second closely spaced sign is a “Road Works Ahead” ROAD MARKING
sign (WKO001) with Supplementary Plate P082, stating the wini PO02 P
type of operation in progress.

Preferably, these signs should be within 1 km of the works
but never more than 2 km.

Additional signs may be placed on the verge at intervals
between the first set of signs and the road works.

Usual practice

Driver information signs informing of the reason for the works
and possible delays should be set back from the edge of the
running carriageway by a distance greater than or equal to
the width of the lateral safety zone applicable to the works.
When a variable message sign is located in the hard
shoulder, an angled line of cones (3 or 4 cones across the
hard shoulder) should be placed 25 m in advance of the sign
and immediately in front of the sign.

Near-advance warning (type of | General case (following standards)
signs & distance) Sign Visibility: 120 m
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Number of signs: 3
Cumulative distance: 600 m
Distance between advance signs: 200 m

Lane shift geometry (angle,
length, lane width, safety area)

General case (following standards)

Where shuttle working is required to facilitate works, a 45 degree taper shall be used on both approaches in
conjunction with a suitable method of traffic control.

Where applicable, the hard shoulder should always be closed as part of any near-side lane closure. It is
recommended that the length of the closure of the hard shoulder be kept to a minimum as it is an area for traffic to
use in an emergency. To deter traffic from using the hard shoulder in advance of the works, angled lines of cones
(3 or 4 cones across the hard shoulder) may be used 25 m to 50 m in advance of the start of the taper.

Two-way operation of traffic should be maintained, where possible according Table 4.2.1.

Taper at lane (m): minimum 1 in 40

Taper at hard shoulder (m): minimum 1 in 20
Longitudinal Safety zone (m): 45

Lateral Safety zone (m): 1.2

Minimum requirement (following standards)

When the two-way operation of traffic cannot be achieved, the through passage should be further restricted by the
use of cones to a single traffic lane not less than 3.0 m but not exceeding 3.7 m, and alternate oneway traffic
(shuttle working) should be introduced using the most appropriate method of traffic control.

Work zone delineation

For continuously progressing operations, such as road strengthening and resurfacing operations, the boundary
between the safety zone and the works area may be marked using temporary lining or an additional row of cones
(traffic tape may also be used). For operations at a fixed location, the boundary between the safety zone and the
works area should be marked by a barrier or fence.

Table 4.2.2: Sign and cone sizes for temporary traffic management arrangements

Permanent Speed Limit Sign Size Cone height
(diamond or circular)
80 or 100 km/h (Level 3) 600 or 750 mm 750 mm

80 or 100 km/h (Level 4) 750 or 900 mm

A row of cones at 6 or 12 m centres should be used to delineate the centreline of unmarked surfaces on roadways
wider than 7.3 m. Depending on the length, duration and complexity of the works, temporary carriageway markings
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and/or temporary reflecting roadway studs may also be used to indicate the edge of the route to be followed.

Steady state lamps should be used in unlit areas (blinking/flashing lamps should only be used at an isolated hazard
location).

General case (following standards)

Maximum cone spacing at tapers: 3 m
Maximum cone (longitudinal): 12 m
Maximum lamp spacing at tapers: 6 m
Maximum lamp (longitudinal): 12 m

Work zone lateral distance

Lateral Safety zone (m): 1.2

Work zone speed
(scheme/reduction)

limit

It is recommended that any mandatory speed reduction introduced should not exceed two steps below the
permanent speed limit (e.g., a permanent limit of 200 km/h would be reduced to a Road Works Speed Limit of 80 or
60 km/h). A Road Works Speed Limit should not normally be less than 50 km/h.

Speed restrictions should extend throughout the works area on single carriageway roads to a point 45 m beyond
the end of the temporary traffic management arrangement.

A temporary speed restriction should not be introduced where the length of the restriction would be less than 400
m. At sites where the length of road affected is 800 m or longer, repeater signs should be placed at regular
intervals.

Temporary lane width

Two-way operation of traffic should be maintained, where possible according Table 4.2.1.

Table 4.2 1 - Minimum carriageway widths for two-way and shuttle working with traffic control
Normal traffic including Cars and light vehicles only
buses and HGVs

Two-way working 6.75 m desirable minimum 55m desirable minimum
6.0m absolute minimum 50m absolute minimum

Shuttle working 37m  maximum 3.7m maximum
3.25 m desirable minimum 2.75 m desirable minimum

3.0m absolute minimum 25m absolute minimum
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2.5.4 Norway
Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid pa og ved veg, Krav og retningslinjer til varsling og
sikring (Statens vegvesen, 2014)

Far-advance warning (type of

signs & distance) In this scenario there are no warning signs greater than 300m in advance of the road works (see layout 2.10).

Near-advance warning (type of | In this scenario, the first warning sign is the road works sign (Sign 110) located at 150m before the start of the
signs & distance) - around last | works. This sign is supplemented with the road narrows sign (Sign 106) and a supplementary plate displaying
300 m further information as unspecified text.

At 100m before the start of the works, the speed limit sign is displayed on both sides of the carriageway.

These signs are also displaying in the corresponding positions on the other side of the carriageway for traffic
travelling past the works in the other direction.

For more information from standards on the following elements, see Section 2.1.4

— Roadworks sign (Sign 110)
— Size of signs
— Signing speed limits (see Work Zone Speed Limit section for more information)

“Road narrows” (Sign 106)

In the case of roadworks, sign 106.1 may be
used regardless of which side of the road the
work is taking place. Sign 106 “Road narrows"”

For major works or works of a longer duration
that entail a narrowing of one side of the road,
signs 106.2 and 106.3 may be used. When
signs 106.2 and 106.3 are used, they shall be
set up correctly in accordance with the side of
the road that narrows.

(3.2.1.1)

106.1 1062 106.3
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Lane shift geometry (angle,
length, lane width, safety area)

In this scenario, the start of the works zone is marked by a warning vehicle in the live lane fitted with an impact
attenuator. The warning panel displays a text sign, flashing yellow signals (Signal 1098) and barrier markers (Sign
908) at the top and bottom of the panel.

For more information from standards on the following elements, see Section 2.1.4:

— Warning panels and warning trailers
— Barrier markers (Sign 908)
— Flashing yellow signal (Signal 1098)

Work zone delineation

In this scenario, as mentioned above, there is a warning vehicle with impact attenuator at the start of the works
zone. There is a buffer zone of unspecified length between this warning vehicle and the start of the actual works
activity.

For more information from standards on the following elements, see Section 2.1.4:

— Traffic cones and traffic cylinders (Signs 940 and 942)
— Buffer zone (in advance of works activity zone)
— Protection

Work zone lateral safety distance

In this scenario, there is no longitudinal protection specified (see layout 2.10).
For more information from standards on the following elements, see Section 2.1.4:

— Longitudinal protection
— Special rules for protecting road workers

Physical separation of the | n/a

opposite traffic flows

Work zone speed limit | For more information from standards on the following elements, see Section 2.1.4:
(scheme/reduction)

— Speed limit (Sign 362 and Sign 364)
— Use of speed limits near roadworks
— Selecting the speed limit

In this scenario the selected speed limit is 50km/h

In this scenario, the end of limit sign is positioned between the end of the works zone and before the speed limit
sign for traffic in the opposite direction.

Temporary lane width

n/a
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2.5.5 Slovenia
Road works on single carriageway (80/90km/h) roads (national roads) must be booked into the centralized ‘Schedule of road works’ and
approved by Directorate of the Republic of Slovenia for Roads (DRSC) before the beginning of road works. The application for permission
of national roads closures are discussed in ‘The road act’ issued in 2010 and amendments (‘Zakon o cestah’, Ur..LRS No 109/10, 48/12 in
36/14).
Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 (‘Pravilnik o naCinu oznacevanja in zavarovanja del na javnih cestah in ovir v cestnem prometu’, Uradni list
RS, §t. 116/06, 88/08 in 109/10).

Some of the possible traffic management schemes for roadworks outside populated areas are designated with Z (see Appendix 4). Most
common for major roadworks is type Z-2, which is described below (the length of work zone is limited to 80m). The actual layout depends
of visibility, traffic and road characteristics and is approved case by case.

Far-advance warning (type of | General case

signs & distance) Traffic (hard) sign “Construction site” with warning light 400m upwards

the start of the lane closure

Usual practice Case by case.

Near-advance warning (type of | General case

signs & distance) Priority rules (hard) sign 20m upwards the start of the lane closure.

Lane shift geometry (angle, | General case

length, lane width, safety area) A 45 degree taper shall be used on the approach at the closed lane. The work zone must be delineated by panels

(with warning lights at transition areas).
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Work zone delineation General case

Safety panels. The distance between panels should be 15m at T
workzone section and 2,5m at lane closures. Panels with flashing light ra v e
at lane closure section. N !

Sy o4 I

The distance between panels should be 10m at workzone section and e B

1,0m at lane closures, if the road section is within urban area. s

Specified case by case.

Work zone lateral distance General case botno

varovaing min.
obmodje 0.25m
& min,

gradbisie
-+ > > L} Lo}

The distance between the road markings and workzone is not defined
(according to general safety rule — 100cm from excavation edge). The
distance between the temporary road markings (traffic lane) and safety
panels should be 0,25m. obrd peehitevaini pas vozni pas

pas

FFd

Work zone speed limit | General case (following standards)

(scheme/reduction) 70 km/h (300m in advance),
50 km/h (100 m in advance)

Usual practice Case by case.

Temporary lane width General case (following standards)
2,75 m

2.5.6 United Kingdom
The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary Situations’.
It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The Highways Agency,
the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections of Chapter 8, from
time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8'.
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Far-advance warning (type of
signs & distance)

On single carriageway roads on which the national l
speed limit applies, the first sign in advance of the
TN
works should be at between 275 and 450 m. co %‘- ,v — y
: - ¢
Two advance signs are normally required; ] W - ‘
A “road works” sign on the near side only in both ®«@ m__::'._
directions; a distance plate is required for roads nes 378
with a permanent speed limit of 50 mph or more; "4'5
and e — ®
A “road narrows” sign on the near side only in both .- __,”E ol
directions; on roads with a permanent speed limit 25 min — SLL -
of 50 mph or more a distance plate is required. -
e
®-@

Near-advance warning (type of
signs & distance)

See above

Lane shift geometry (angle,
length, lane width, safety area)

Coning to Detail C2 or Detail B with 45° tapers is used
A “keep left/right” sign is placed on the near side at the start of the taper; and

A “lane closed” barrier with a “keep left/right” sign is placed at the end of the taper behind the cones — the “keep
left/right” sign should be mounted directly above the barrier sign or may be placed in front of the barrier or the last
cone of the taper.

If a conspicuous vehicle is parked at the works behind the taper then the barrier may be omitted; and

On congested roads, if it is impracticable to provide the full taper then the taper may be reduced to an angle of not
more than 45° to the kerb using coning to Detail B.
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Work zone delineation Coning to Detail C1 is used to mark the edge of the works area safety zone. No additional signing is required.
Work zone lateral distance 1.2m

Work zone speed limit | A temporary speed limit reduction of 20mph is recommended.

(scheme/reduction)

Temporary lane width A minimum of 3.25m unobstructed lane width is required.

2.6 Mobile RW on single carriageway (80/90 km/h) road

2.6.1 Belgium (Flanders)

The rules described hereafter coorespond to a category 6 (following the Belgian classification) road work executed on a single
carriageway (2 lanes) road. One lane being closed due to mobile road works. These rules applies for road with posted speed limit
between 50km/h and 90 km/h. An overview of the equipment needed on the road work vehicle is provided in appendix 1.

Main references:

- Decree of May 7th, 1999 on signing of road work activities (MB 7 mei 1999 betreffende het signaleren van werken en
verkeersbelemmeringen op de openbare weg);

- Standard tender specifications (Standaardbestek 250 versie 3.1. hoofdstuk X. 3 “signalisatie van werken”); 2014 version.

- Schemes for signing of the more typical road works layouts (still valid for BE categories 1 to 5 but revision in progress ; schematische
weergave van in M.B. 7 mei 1999 tekstuele voorschriften en in SB 250 versie 2.2. voorziene aanvullingen: CD-ROM Werfsignalisatie
2000).

Lane shift geometry Not relevant

Advance warning: sign & distance | No advance warning
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Safety  vehicle(s): presence,
number, type & characteristics

General case (following standards)

The works vehicle must be provided with 45° inclined red and white strips
on its front and rear parts. These strips are provided with retroreflective
products. This vehicle is also equipped with at least two yellow-orange
flashing lights placed above the vehicle, a lights ramp and the A31 and D1
signs (cf. picture).

If the works vehicle can’t be provided with this equipment, it must be
preceded by a safety vehicle that is appropriately equipped.

Works vehicle provided with 45° inclined red and white strips flashing lights, lights
ramp and , A31 and D1 signs

Distance between the Work
vehicle and the Safety vehicle(s)

Not relevant

Work zone speed limit
(scheme/reduction)

No temporary speed limit.

2.6.2 Germany

The rules described hereafter correspond to a category C 11/2 (following the German guideline RSA classification) road work executed on
a single carriageway (2 lanes) road. One lane being closed, the traffic flow is regulated by signs. These rules applies for road with regular
speed limit between 70km/h and 100 km/h. An overview of the complete road work layout is provided in appendix 2. The layout for minor
and mobile work zones is equal with the exception, that traffic cones are unnecessary in mobile work zones.

Main references: Guideline for securing of work zones (orig.: Richtlinien fiir die Sicherung von Arbeitsstellen (RSA), 1995)

Lane shift geometry

Not relevant

Advance warning: sign & distance

No advance warning

Safety  vehicle(s): presence,
number, type & characteristics

General case (following standards)

1 vehicle with safety trailer.
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Distance between the Work
vehicle and the Safety vehicle(s)

General case (following standards)

10 m, depending on the weight of the safety vehicle. Trailer without safety vehicle: not possible with this layout.

Work zone speed limit | General case (following standards)
(scheme/reduction) No temporarily speed limit signed.
2.6.3 Ireland

The Traffic Signs Manual — Chapter 8, part 2: Temporary Traffic Measures and Signs for Roadworks stablishes for the single vehicle
works on single carriageway roads considering two cases; (a) the basic layout and (b) with STOP/GO traffic control, the following design

parameters.

Lane shift geometry

n/a

Advance warning: sign & distance

€)) The basic layout:

* a “Road-works ahead” sign (7001) with a “distance over
which hazard extends” supplementary plate (570) on near
side only in both directions. A supplementary plate to
diagram 7001.1, showing the type of mobile operation
taking place, “for” and a distance, may be used in place of
the plate to diagram 570; and

* a ‘road narrows” sign (517) with supplementary plate
“Single file traffic” (518) on near side only in both
directions.

Additional signs may be required to suit the carriageway
alignment and at junctions.

Single vehicle works on a single carriageway road, basic layout
(plan SVW1)

Notes:

l "' 7001.1

07001

(See Note 3)

1600m maXimum

(=)
(See Note 1) B
\
s10 %)

<4 Working vehicle
(See Note 2)\

610 0

517 ’

1. Use of a sign to diagram 610(Keep left) on the front of the working vehicle is optional. It may only be used on
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roads with a maximum speed limit of 50 km/h or less.

2. The sign to diagram 610(Keep right) on the back of the working vehicle may only be used on roads with a
maximum speed limit of 50 km/h or less.

3. This sign is to be repeated at approximately 400 m intervals. Additional signs may be required to suit the
carriageway alignment and at junctions. The supplementary plate to sign diagram 7001(Road-works ahead) may
also show a distance.

4. An authorised vehicle mounted small light arrow sign may be used in place of signs to diagram 610(Keep right)
and 7403 (a light arrow sign).

5. On roads with a speed limit of 60km/h or more, consideration should be given to fitting a LMCC (lorry-mounted
crash cushion) and/or a sign to diagram 7403(a light arrow sign) on the working vehicle. If neither are provided an
escort vehicle shall be employed.

6. Additional signs may be required to suit the carriageway alignment and at junctions.
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With STOP/GO traffic control: 1 . -
» a “Road-works ahead” sign (7001) with supplementary ‘ oo som
plate “Mobile road works” (7001.1) on the near side only in i 1
both directions; s -
* a “TRAFFIC CONTROL AHEAD” sign (7010.1) on near ¥ v = -
side only in both directions; ‘ s
* a ‘road narrows” sign (517) with supplementary plate N )
“Single file ftraffic’ (518) on near side only in both o £ T
directions; and — e
? o Q) — v

* a “STOP/GO” board (7023 7024) nominally 20 m in § - < "

. . - " Q) 3
advance of the working vehicle. § s
The “Road-works ahead” sign (7001) with supplementary ol ™= e~o Q - s
plate “Mobile road works” (7001.1) should be repeated at
approximately 400 m intervals. Additional signs may be o ®
required to suit the carriageway alignment and at E o (=)
junctions. The supplementary plate (diagram 7001.1) may o
also show a distance. = we: RS,
Single vehicle worls on a single carriageway raod — “STOP/GO” X il 1= N t

(plan SVW?2)

Notes:
1. Alternative “STOP/GO” operative location dependant upon carriageway alignment and visibility.
2. Use of the sign to diagram 610 (Keep right) on the front of the working vehicle is optional. It may only be used
on roads with a maximum speed limit of 50 km/h or less.
3. This sign is to be repeated at approximately 400 m intervals. Additional signs may be required to suit the
carriageway alignment and at junctions. The supplementary plate to sign diagram 7001(Road-works ahead)
(diagram 7001.1) may also show a distance.
4. The sign to diagram 610(Keep right) may only be used on roads with a maximum speed limit of 50 km/h or less.
5. An authorised vehicle mounted small light arrow sign may be used in place of signs to diagram 610(Keep right)
and 7403(a light arrow sign).
6. On roads with a speed limit of 60 km/h or more, subject to a risk assessment, consideration should be given to
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fitting a LMCC (lorry-mounted crash cushion) and/or a sign to diagram 7403 (a light arrow sign) on the working
vehicle. If neither are provided an escort vehicle shall be employed.

Safety  vehicle(s): presence, | The basic layout: Working vehicle signing:
number, type & characteristics

* a “keep right” sign (610) to the rear of the working vehicle or a sign to diagram 7403(a light arrow sign); and
« optionally, “keep left” sign (610) to the front of the working vehicle.
With STOP/GO traffic control: Working vehicle signing:

* a “keep right” sign (610) to the rear of the working vehicle attached in accordance with regulation 14(1) or a sign
to diagram 7403 (a light arrow sign). An authorised vehicle mounted small light arrow sign may be used in place of
signs to diagram 610 and 7403 (a light arrow sign);and

« optionally, a “keep left” sign (610) to the front of the working vehicle.

Distance between the Work | n/a
vehicle and the Safety vehicle(s)

Work zone speed limit | n/a
(scheme/reduction)

2.6.4 Norway
Reference: Manual no. N301E Work on and along roads, Requirements and guidelines regarding warning and protection (Directorate of
Public Roads, Roads and Transport Department, 2014) — Handbok N301 Arbeid p& og ved veg, Krav og retningslinjer til varsling og
sikring (Statens vegvesen, 2014)

Lane shift geometry In this scenario there is no lane shift zone, the works comprise the works vehicle only. In both scenarios (with or
without warning vehicle), the works vehicle also displays a warning panel which displays flashing yellow signals
(Signal 1098) and barrier markers (Sign 908) at the top and bottom of the panel.
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Advance warning: sign & distance

If no warning vehicle is being used (layout 2.14) — i.e. there is just the works vehicle - there should be advance
warning between 0.1km and 2km before the works vehicle. This consists of the road works sign (Sign 110) and
two supplementary plates displayed below, one showing the distance to the works vehicle and the other displaying
further information as text.

For more information from standards on the following elements, see Section 2.1.4:

Roadworks sign (Sign 110)

If a warning vehicle is used in advance of the works vehicle (layout 2.13), then this warning vehicle provides the
first warning of the works for drivers and is located between 100m and 200m upstream of the works vehicle. This
consists of a warning trailer, with impact attenuator. The warning panel displays the road works sign (Sign 110)
with supplementary text plate and distance plate, along with flashing yellow signals (Signal 1098) and barrier
markers (Sign 908) at the top and bottom of the panel.

For more information from standards on the following elements, see Section 2.1.4:

— Warning panels and warning trailers
— Flashing yellow signal (Signal 1098)
— Barrier markers (Sign 908)

Safety  vehicle(s); presence, | See here above
number, type & characteristics

Distance between the Work | See here above
vehicle and the Safety (vehicle(s)

Work zone speed limit | N/A
(scheme/reduction)
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2.6.5 Slovenia
Rules are set in ‘Regulations on the Method of Marking and Protecting Roadworks on Public Roads and Impediments in Road Traffic’ and
amendments, issued in 2006 (‘Pravilnik o na€inu oznacevanja in zavarovanja del na javnih cestah in ovir v cestnem prometu’, Uradni list
RS, &t. 116/06, 88/08 in 109/10).
Rules for setting up a long-term road works area apply.

Lane shift geometry Not relevant

Advance warning: sign & distance | General case

No advance warning. The minimum height of cones (if used) is 30cm. A :=m}ﬂ- ;g
=min.
Usual practice J H=min. 30

Aditional roadworks hard sign Om to 3km ahead

Safety vehicle(s): presence, General case (following standards)

number, type & characteristics 1 vehicle with safety trailer {)’\ “E,H_]

Distance between the Work | Usual practice

vehicle and the Safety vehicle(s) From Om to 50m

Work zone speed limit | Usual practice
(scheme/reduction) Speed limit sign 40km/h or 50km/h
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2.6.6 United Kingdom

The Traffic Signs Manual Chapter 8 provides guidance on ‘Traffic Safety Measures and Signs for Road Works and Temporary
Situations’. It includes references to all the relevant legislation, such as the Traffic Signs Regulations and General Directions. The
Highways Agency, the national road authority for England, also issues Interim Advice Notes (IANs), which update and/or clarify sections
of Chapter 8, from time to time; these are then incorporated into the next edition of what is often referred to simply as ‘Chapter 8'.

Lane shift geometry

The works vehicle used shall display a “keep left/right”
sign conspicuously on the rear or front of the vehicle as
appropriate to show approaching drivers which side to
pass

o To01

.
(See Nate 3)

001

W sn

s0 )
(See Note 2)- 4 Working vehicla
\\\.
610 o

w AN\

= o8 [t

o A
(See Note 3)

70011 | oot vorce

(See Note 1)

1600m maximum

Advance warning: sign & distance

Two advance signs are required:

A “road works” sign with a “distance over which hazard extends” supplementary plate on near side only in both
directions. A supplementary plate showing the type of mobile operation taking place “for” and a distance, may
be used in place of the plate; and

A “road narrows” sign with supplementary plate “Single file traffic’ on near side only in both directions.

The distance between the signs should be sufficient to enable moving work to progress before the signs are
moved and should not exceed 1 mile.

The distance shown may be varied. Repeater signs may be required if the road alignment is poor.
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Safety vehicle(s): presence,

number, type & characteristics

Consideration should be given to fitting a lorry-mounted crash cushion (LMCC) to the working vehicle and/or any
escort vehicle that may be employed. It should be noted that LMCCs may be inappropriate on roads with poor
alignment, and less than 5.5 m wide, as they may create an additional hazard to road users.

The working vehicle shall carry a sign on the rear.

Distance between the Work vehicle

and the Safety vehicle(s)

Not applicable — single vehicle working only

Work zone speed
(scheme/reduction)

limit

A temporary speed limit reduction of 20mph is recommended
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3 Common practices and significant differences of layout
characteristics, signing or delineation across EU

In this chapter rules applying to major RW on motorway (with crossover), minor and mobile
RW on motorway (slow lane closed) as well as to major, minor and mobile RW on single

carriageway (80/90 km/h) road are synthesized (3.1).

The focus is given to signing and

delineation elements as both highly impact the road user perception and behavior. This
information is taken from standards; no ‘usual practices’ are included in this section.

Section 3.1 is structured around the four following key topics for which harmonization
opportunities may appear from listing the common practices and identifying significant
differences (3.2):

- Advanced warning

- Transition area/Vehicles

- Temporary speed limit schemes

- Lateral safety distance, lane width & delineation of the work zone

A discussion about opportunities to improve road work signing consistency between

countries (3.3) is provided at the end of this chapter.

3.1 Synthesis of practices

3.1.1 Major RW (on 3 lanes) Motorway with Crossover

a. Advanced warning (fixed signs & dynamic signing)

I Queue RW warning | RW Lane  Lane  Lanemgt Lane
y warning 1 warning2 | mgtl  mgt2 3 mgt 4
Austria At more ' '
than 1500 Static sign Static sign (yellow
veh./h per (yellow back grou)rll d) n/a n/a
residual background) 9
lane
Distance to 1200m 600m  -300m
lane shift
Belgium Static sign
(Flanders) & dynamic Static sign Static sign (orange background)
system
Distance to | At least - -2500m = Atlane shift | -3000m  -1500m  -1000m = -250m
lane shift 3000m
Germany No Static sign . .
guideline (white Static sign St?)gc(::ks 'grgu(r\?g;'te n/a n/a
standard background) 9
Distance to 2000m -800m | -600m  -400m
lane shift
Ireland “Road “Road works” “Road “keep Diversion of n/a n/a
7 2edr
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works” sign sign works” sign | left/righ” @ lane onto the
sign other
carriageway
sign
Distance to At least -
lane shift 5000m ~3000m ~1500m Om Om
Norway*** Road works Lane ends (if Lanes
None ; diverge (if
ahead sign relevant)
relevant)
Distance to -700m 700m  -300m om
lane shift
L Static sign
. No Staticsign - _ yellow Static Static
Slovenia guideline yellow backaround | sian sian
standard background g 9 9
Distance to 2600m 1400m, |  -700m -400m
lane shift
. Static n/a
?éit;% Static “Road | “Road
UK ” Works Works Static sign (yellow background)
Works b o »
; Ahead” sign = Ahead
sign )
sign
. At least -3 . .
Distance to . -2 miles -1 mile
. miles -200m -100m Om
lane shift (4,800m) (3,200m) (1,600m)

***Eor Norway the information relates to a crossover on a 2-lane motorway.

b. Transition area

Advanced transition area

- Austria: When the number of lanes must be reduced, traffic flows are still merged by
inserting the fastest lane to the slowest lane.

- Belgium (Flanders):
o When the number of lanes must be reduced, traffic flows are still merged by
inserting the fastest lane to the slowest lane;
o The interdistance between the 2 consecutive transition zones is typically 400m
long.

- Germany:
o When the number of lanes must be reduced, traffic flows are still merged by

inserting the fastest lane to the slowest lane;
o The interdistance between 2 consecutive transition zones is not fixed

- Ireland:
o 200m are required in each lane reduced.
o When lanes are closed using stepped taper lane closures, the distance between
the closures is a minimum of 800 m.

- Norway:
o If there is no reduction in total number of lanes, the altered driving patterns sign is
shown at the start of the lane change zone.

\ ’ Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o
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o Where a contraflow does reduce the total number of lanes, the lane ends sign is
repeated at 700m and 300m prior to the start of the lane change zone and the
altered driving patterns sign is positioned within the lane change zone.

- Slovenia:
o When the number of lanes must be reduced, traffic flows are still merged by
inserting the fastest lane to the slowest lane;
o The interdistance between 2 consecutive transition zones is not fixed

- UK: 150m are required in each lane reduced.

Lane shift (including delineation and marking)

- Austria:
o The taper is minimum 120m long. A neutral area with a width of 1m is used
between lanes when 2 (or more) adjacent lanes must be deviated,;
o The lane shift and crossing of the central reserve must be delineated by panels.
Additional flashing lights are used before the taper.

- Belgium (Flanders):

o The taper is 150m long and the lane shift must be adapted to the lane width. A 1
m width neutral area is used between lanes when 2 (or more) adjacent lanes must
be deviated. Yellow-Orange temporary marking are used to guide traffic and
separate the temporary lanes.

o The lane shift and crossing of the central reserve must be delineated by panels
(various types possible, cf. chapter 2.1.1). Additional signing is needed (i.e. a
frame sign with red&white strips, flashing lights and arrow) for the first taper.

- Germany:
o The taper is 135m long. A neutral area with a maximal width of 1.5m is used

between lanes when 2 (or more) adjacent lanes must be deviated;
o The lane shift and crossing of the central reserve must be delineated by panels.
Additional flashing lights are used before the taper .

- lIreland:
o The taper is delimited using cones with spacing of 1.5 m.
o The lanes are delimited using cones with spacing of 1.5 m (left) and 9 m (right).
o Signs of “diversion of lane onto the other carriageway”, speed limit, “keep
left/right” and “lane closed” are provided.
o The new lane is marked using white lines or using studs.

- Norway:
o The start of the lane shift zone is marked by two warning trailers with flashing light

arrows, mandatory lane change signs and barrier markers
o There is a minimum distance of 30m after the trailers before the contraflow begins
(marked by directional markings).

- Slovenia:
o The taper is delimited using safety panels with spacing of 10m (at lane
narrowing). The lead-in taper is usually 65m long.
o The lane shift and crossing of the central reserve must be delineated by safety
panels with warning (flashing) lights at the right side (slow lane) of a motorway.

o The taper is delimited using cones with spacing of 3 m.
o One “keep left/right” sign is provided at the start of the taper

o

 2edr
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o One “lane closed” barrier with a high intensity warning light and a “keep left/right”
sign at the end of each closed lane of the taper

c. Temporary speed limit schemes

Original | Speed Speed Speed Speed_ Speed
. . . reduction — :
Country posted warning | reduction — | reduction reduction
speed sign Step 1 — Step 2 =UED 9 — Step 4
(crossover)
Austria n/a n/a 100 kph 80 kph 80 kph n/a
(reminder)
or 60 kph
(special cases)
Distance to -700m -500m -250m
lane shift
Belgium 120 kph | 90 kph 90 kph 70 kph 70 kph n/a
(Flanders) at 300m (reminder)
or 50 kph (local
conditions)
Distance to -1400m -1100m -500m -150m
lane shift
Germany n/a n/a 100 kph 80 kph 80 kph n/a
(reminder)
or 60 kph
(special cases)
Distance to -700m -500m -100m
lane shift
The reduction is related to Desian speed of
Ireland 120 kph the design speed of the gn sp )
the crossover:
crossover
(i) 80 kph (i) 85 kph
Distance to . .
lane shift (i) 60 kph (i) 70 kph
(iii) 50 kph (iii) 60 kph
Norway 50kph 50kph
Distance to -400m, -100m
lane shift
_ 130 kph | n/a 100 kph 80 kph 80 kph (reminder) at 300m
Slovenia
60 kph (special cases)
Distance to -800m 600m
lane shift
UK 70mph n/a 50mph n/a n/a n/a
Distance to
lane shift -250m
7 2edr
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d. Lateral safety distance, lane width & delineation of the work zone

Austria:

O
O

O

No minimum requirement for lateral safety distance is fixed.

3,25m is the regular lane width for lanes open to HGV. Lanes restricted to light
vehicles have a minimum width of 2,75. In workzones with a length of less than 6km ,
the lane width can be reduced to 3,00/2,50 m.

The work zone must be delineated by panels or by a safety barrier.

Belgium (Flanders):

@)
O

The minimum requirement for lateral safety distance is 0,50m;

3,25m and 3,00m wide lanes are recommended, respectively for lanes open to HGV
and for lanes restricted to light vehicles (3,00m & 2,75m as a minimum);

The work zone must be delineated by panels (various types possible, cf. chapter
2.1.1) or by a safety barrier.

Germany:.

O

@)

The minimum requirement for lateral safety distance is 0,50m; 1 m distance to
excavation edge;

3,25m is the regular lane width for lanes open to HGV, exceptional 3,00m. Lanes
restricted to light vehicles have a minimum width of 2,50, actual practice are minimum
width of 2,60 m for vehicles with a maximum width of 2,20 m

The work zone must be delineated by panels or by a safety barrier

Ireland:

O

The lateral clearance between the edge of the working space and that part of the
carriageway being used by traffic should be not less than 1.2 m.

Norway:

O
o
o

Contraflow lane must be a minimum of 3.5m
There must be a buffer zone, but the length is unspecified.
The lateral safety distance is 3m

Slovenia:

O

O

O

The minimum requirement for lateral safety distance not defined (1 m distance to
excavation edge);

Speed limit depends on the width of lanes. 3,25m to 3,75m is the regular lane width
for 80km/h. 3,0m to 3,24m is the regular lane width for 60km/h. If driving lane width is
less than 3,0m the speed limit is 60km/h at workzone and 40km/h at crossover.

The work zone must be delineated by panels or by a safety barrier.

UK:

O

The lateral clearance between the edge of the working space and that part of the
carriageway being used by traffic should be not less than 1.2 m

Where it is reasonably practicable to provide additional clearance this should be
done.

Works on dual carriageway roads may require some traffic lanes to be reduced in
width to less than 3.0 m. Whenever this situation arises, advance warning of the
narrow lanes should be given.

If the running lane is adjacent to the works, then coning is used.

4
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3.1.2 Minor RW on (3 lanes) Motorway (slow lane closed)
a. Advanced warning (fixed signs & dynamic signing)

Countr Queue RW warning = RW Lane Lane Lane Lane
y warning 1 warning 2 | mgt 1 mgt 2 mgt 3 mgt 4
Austria No “close lane” sign
guideline (First warning with n/a n/a
standard overhead display)
Distance to 500- 200
lane shift 600m | 300m
(BF(nggs) Zig?énn']c Static sign Static sign (orange background)
Dllsgizcshff? Ar;;ggm -2500m = At lane shift | -1500m -750m -150m n/a
Germany No
guideline “close lane” sign n/a n/a
standard
At sight
Distance to 600- distance <
lane shift 1000m 400m:
300-600m
“Road “Road works” “Road “close “close “close “close
Ireland works” sign sign works” sign lane” lane” lane” lane”
sign sign sign sign
Distance fo | Atleast- -3000m 1500m | -800m  -600m  -400m  -200m
Lane Lane
Road works
Norway ahead e_nds e_nds
sign sign
D'f;ﬁgcshff‘i -700m -700m  -300m
No Static sign L “close “close
- Static sign ” B
Slovenia guideline (yellow (yellow lane lane
standard background) background sign sign
Piance -2300m,  -1100m | -900m  -600m
p p “Road
UK Road" . Road V,,VOFKS works | Static sign (yellow background)
works” sign ahead” sign .
ahead” sign
Distanceto |~ Atleast -3 2 miles Amie| -800m  -600m  -400m
ane shift miles -200m

b. Transition area

Advanced transition area

- Austria: When the number of lanes must be reduced, at short term workzones the lane is
inserted at the work zone side.
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Belgium (Flanders):
o When the number of lanes must be reduced, traffic flows are still merged by
inserting the fastest lane to the slowest lane;
o The interdistance between the 2 consecutive transition zones is typically 400m
long.

Germany:
o When the number of lanes must be reduced, at short term workzones the lane is

inserted at the work zone side. Only in some regions also for work zones at the
right lane in a first step the left (fast) lane is inserted, later the traffic lane ist
shifted to the left;

o The interdistance between 2 consecutive transition zones is typically 200m long .

Ireland:
o 200m are required in each lane reduced;
o When lanes are closed using stepped taper lane closures, the distance between
the closures is a minimum of 800 m .

Norway: Lane ends sign is repeated at 300m prior to the lane shift zone

Slovenia:
o When the number of lanes must be reduced, traffic flows are still merged by
inserting the fastest lane to the slowest lane;
o The interdistance between beginning of transition zone and workzone should be
365m.

UK: 150m are required in each lane reduced

Lane shift (including delineation and marking)

Austria: The taper by cones is 100 m long, followed by a 50 m buffer zone in front of the
safety vehicle (truck type) mounted with a light flashing arrow.

Belgium (Flanders):

o The taper is 150m long and the lane shift must be adapted to the lane width.
Cones are used between lanes when 2 (or more) adjacent lanes must be deviated
as well a to guide traffic when the temporary lane management do not correspond
to the existent permanent marking.

o The lane shift must be delineated by panels (various types possible, cf. chapter
2.2.1). Additional signing is needed (i.e. a frame sign with red&white strips,
flashing lights and arrow) for the first taper.

Germany:
o No taper at minor road works. The lane shift is composed of a safety vehicle

(truck type) mounted with a light flashing arrow.

Ireland:
o The taper is delimited using cones with spacing of 1.5 m;
o The lanes are delimited using cones with spacing of 1.5 m (left) and 9 m (right);
o Signs of speed limit, “keep left/right” and “lane closed” and “lane closed” barriers
are provided.

Norway:

o The lane shift zone is marked by cones and a warning trailer (two protection
vehicles are used in total), displaying the mandatory lane sign, flashing yellow
lights and barrier markers.

o The first warning trailer is fitted with an impact attenuator.
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- Slovenia:

o The taper is delimited using safety panels with spacing of 10m (at narrowing to
maximum 20m). The lead-in taper is usually 100m long.
o The lanes are delimited using temporary (yellow) markings.

- UK:

o The taper is delimited using cones with spacing of 3m;

o One “keep left/right” sign is provided at the start of the taper;

o One “lane closed” barrier with a high intensity warning light and a “keep left/right”
sign at the end of each closed lane of the taper.

c. Temporary speed limit schemes

_ Speed Speed Speed Speed_ Speed
Original ; . . reduction — .
Country warning | reduction | reduction reduction
posted speed . Step 3 (lane
sign —Step 1 — Step 2 - —Step 4
shift)
Austria 130 kph 100 kph 80 kph n/a n/a
Distance to 500-600m | 200-300m
lane shift
Belgium 120 kph 90 kph 90 kph n/a 70 kph n/a
(Flanders) at 300m or 50 kph (local
conditions)
Distance to -1400m | -1100m -250m
lane shift
Germany No limit (130 100 kph n/a n/a n/a
kph
recommended)
(if 120 kph is
posted, a
Distance to | layout without 600-
lane shift speed 1000m
reduction is
possible
Ireland 120 kph 80 kph
Distance to
lane shift -850m
Norway n/a 70kph
Distance to
lane shift -100m
Slovenia 130 kph 80 kph
Distance to
lane shift -800m
UK n/a n/a n/a n/a n/a n/a
Distance to
lane shift
a )
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d. Lateral safety distance, lane width & delineation of the work zone

- Austria:
o No minimum requirement for lateral safety distance is fixed;
o No official limit of lane width;
o The work zone must be delineated by cones.

- Belgium (Flanders):
o The minimum requirement for lateral safety distance is 0,50m;
o 3,25m and 3,00m wide lanes are recommended, respectively for lanes open to
HGV and for lanes restricted to light vehicles (3,00m & 2,75m as a minimum);
o The work zone must be delineated by cones (cf. chapter 2.2.1).

- Germany:
o The minimum requirement for lateral safety distance is 0,50m;

o No official limit of lane width.
o The work zone must be delineated by cones.

- lIreland: The lateral clearance between the edge of the working space and that part of the
carriageway being used by traffic should be not less than 1.2 m.

- Norway:
o There are two warning trailers, the first warning trailer fitted with an impact

attenuator;
o There must be a buffer zone, but the length is unspecified;
o Inthis scenario there is no additional longitudinal protection.

- Slovenia:
o The minimum requirement for lateral safety distance not defined (1m distance to
excavation edge);
o Speed limit depends on the lane width. 3,25m to 3,75m is the regular lane width
for 80kph;
o The work zone must be delineated by safety panels (at least 100cm heigh and
25cm wide).

o The lateral clearance between the edge of the working space and that part of the
carriageway being used by traffic should be not less than 1.2 m;

o Where it is reasonably practicable to provide additional clearance this should be
done;

o Works on dual carriageway roads may require some traffic lanes to be reduced in
width to less than 3.0 m. Whenever this situation arises, advance warning of the
narrow lanes should be given;

o If the running lane is adjacent to the works, then coning is used.
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3.1.3 Mobile RW on (3 lanes) Motorway (slow lane closed)
a. Advanced warning (fixed signs & dynamic signing)

*** Note that the information for Norway is for a 2-lane motorway.

- Austria:

o The road work and safety vehicles are preceeded by an advance warning
element, located 500 to 600m upwards on emergency lane. A second advance
warning element is positioned 200 to 300m upwards the work zone;

o The advance warning vehicle is equipped with a display showing the temporary
lane management.

- Belgium (Flanders):
o The road work and safety vehicles are preceeded by an advance warning
vehicle, located 500m upwards on emergency lane;
o The advance warning vehicle is mounted with a TMA and equipped with a
dynamic LED matrix (displaying temporary lane management).

- Germany:
o The road work and safety vehicles are preceeded by an advance warning

vehicle, located 1.000 to 600m upwards on emergency lane. If the sight distance
to the safety trailer is less that 400m, a second advance warning vehicle is
positioned 600 to 300m upwards the work zone;

o The advance warning vehicle is equipped with a static or dynamic (LED matrix)
displaying showing the temporary lane management.

- Ireland:Three safety vehicles travelling in the hard shoulder, each of them situated
between 250 to 300 meters from the previous one.

- Norway***: A warning trailer is positioned on the hard shoulder at 300m prior to the start
of the works, displaying the road works sign, flashing yellow signals, lane ends sign and
distance to works.

- Slovenia:
o The road work and safety vehicles are preceded by an advance warning
element, located 1000m upwards on emergency lane. The advance warning
vehicle is equipped with a display showing the temporary lane management.

- UK
o Three vehicle or trailer-mounted signs are required on the near side in advance
of the initial block vehicle that is positioned in the carriageway.

b. Transition area/Vehicles

- Austria: The works vehicle or work area is preceded by 1 safety vehicle, respectively
100m upstream the works.

- Belgium (Flanders):
o The works vehicle or work area is preceded by 2 safety vehicles mounted with
TMA,; respectively 30m and 80m upstream the works and misaligned to improve
the visibility of both TMA);
o Safety and advance warning vehicles mounted with a TMA must comply to
NCHRP 350 test level 3 for the TMA; weight around 9.000 kg, be at least 6m
long.

- Germany: The works vehicle or work area is preceded by 1 safety vehicle, respectively
50m upstream the works.

o
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- Ireland: The working vehicule is preceded by a safety vehicule in the same lane,
maintaining a distance of between 50-100 meters from the vehicle work. Carrying a light
arrow sign.

- Norway:
o The start of the works is marked by a second warning vehicle, this time in the live

lane and fitted with an impact attenuator. This displays the flashing light arrows,
mandatory lane sign, flashing yellow lights and barrier markers.

o A third warning vehicle is positioned downstream in the same lane, displaying
mandatory lane signs, flashing yellow lights and barrier markers.

- Slovenia:
o Two safety vehicles at distance of around 50 meters;
o Cones are used to delimiante the work zone (cones must be positioned at lateral
distance of maximum 36m. The transition aria should be 20m long.

- UK: The block vehicle carries a light arrow sign 50 m — 100 m in advance of the working
vehicle which carries a sign.

c. Temporary speed limit schemes
- Austria: 80km/h

- Belgium (Flanders): Where existing permanent VMS are available is the speed limit
decreased up to 90 km/h (or less following the traffic circumstances). The 90km/h speed
limit announced upwards or even preceeded by a 100 km/h ou 110 km/h speed.

- Germany: 100 km/h. (If general limit is 120 kph and the sight distance > 800 m, a layout
without a further speed limit and without pre-warning element is fixed in guideline, but
practically used very seldom).

- Ireland: No temporary speed limit
- Norway: No temporary speed limit

- Slovenia: 80 km/h (when the width of unclosed width of driving lane is more than 3,0m).
60 km/h (when the width of unclosed width of driving lane is less than 3,0m).

- UK: Not applicable in light traffic flow. A temporary speed limit reduction of 20mph is
recommended if there is not light traffic flow.

d. Lateral safety distance, lane width & delineation of the work zone

- Austria: No minimum requirement for lateral safety distance is fixed

- Belgium (Flanders): The minimum requirement for lateral safety distance is 0,50m.

- Germany: The minimum requirement for lateral safety distance is 0,50m .

- lreland: n/a

- Norway: n/a
- Slovenia: No minimum requirement for lateral safety distance.

- UK:
o A lateral clearance or safety zone of not less than 1.2 m should be provided
between the working space and the carriageway remaining open to traffic;
o Where appropriate, steps should be taken to ensure that the workforce does not
stray into the safety zone, e.g. when a team member is acting as a lookout;

o
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o When work is undertaken on foot on a hard shoulder a lateral clearance or safety

3.1.4 Major RW on single carriageway (80/90 km/h) road

a. Advanced warning (fixed signs & dynamic signing)

zone of not less than 1.2 m should be provided between the working space and
the carriageway open to traffic.

Country RW RW Lanemgtl i Lanemgt2 | Lanemgt3 Lane
warning 1 | warning 2 mgt 4
Austria Static sign Static sign '
; - Traffic
— Traffic . .
light in front _overtgk|_ng light
interdiction
Distance to -200 m -200 m -100 m om
lane shift
Belgium Static sign L
(Flanders) L - Static S9N static sign — | Traffic
Static sign . — Traffic - .
overtaking o Priority rules light
) . light in front
interdiction
Distance to -400m -150m -250m -125m 1om|  -10m
lane shift
Germany Static sign — overtaking Static sign —
interdiction Traffic light
in front
Distance to -400 m -200 m -200 m -20m
lane shift
; ; : Sign -
Roadworks = Roadworks Traffic _Overt_ak!ng Slgn_— . Traffic
: . control interdiction  Traffic light . .
Ireland ahead sign | ahead sign ahead sign | sign in front light in
front
Distance to -2km to - -2km to -
lane shift 1km 1km -800m -600m -400m -200m
Altered Temporary
Queue .. Road works driving traffic lights | Mandatory
Norway ahead  (if  _. patterns ; i
sign . . ahead (if | lane signs
necessary) sign (if
relevant)
relevant)
Distance to |\ cified -200m -200m -200m -30m
lane shift
Overtaking | Sign — :
Slovenia Roadwo_rks interdiction | Traffic light Trafﬂc
ahead sign ; : light
sign in front
Distance to -400 m -200 m -200m om
lane shift
/ 2ehr
t Y gt
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UK Road” .
works” sign

“Road

Dist t 450m t narrows"
istance to -450m to - sian

lane shift 275m 9 n/a n/a n/a n/a

-225m to -

137.5m

b. Transition area

Lane shift/closure

Austria: A 45 degree taper shall be used on the approach at the closed lane. The work
zone must be delineated by panels.

Belgium (Flanders): The lane is closed by use of a fence equipped with red & white
reflective strips, flashing lights and an obligatory deviation sign. (cf. chapter 2.4.1).

Germany:
o A 1:10 taper shall be used on the approach at the closed lane, 1:3 at the other

side.
o The work zone must be delineated by panels.

Ireland: A 45 degree taper shall be used on both approaches in conjunction with a
suitable method of traffic control. The taper will be delimited by cones or lamps (unlit
areas).

Norway: If there are traffic signals, the lane shift zone is marked by a warning panel with
yellow flashing lights and barrier marker, 20m upstream of the buffer zone.If there are no
traffic signals, the lane shift zone is marked by object marker and a mandatory lane sign.
A warning panel with mandatory lane sing, yellow signals and barrier marker is at 12m
from the start of the lane shift zone, at the end of the taper.

Slovenia: A 45 degree taper shall be used on the approach at the closed lane. The work
zone must be delineated by panels (with warning lights at transition areas).

UK:
o Coning with 45° tapers is used
A “keep left/right” sign is placed on the near side at the start of the taper; and
o A ‘“lane closed” barrier with a “keep left/right” sign is placed at the end of the
taper behind the cones — the “keep left/right” sign should be mounted directly
above the barrier sign or may be placed in front of the barrier or the last cone of

o

the taper.
c. Temporary speed limit schemes
- Speed
Original Spee_d Speed reduction Speed_ reduction —
Country posted warning S 1 reduction — Step 3 (I
speed sign — Step Step 2 tep 3 (lane
shift)
Austria 50 to 100 70 kph 50 kph
kph
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Distance 'Fo 100 m 50 m
lane shift
Belgium 50 to 90kph | 50 kph 50 kph n/a n/a
(Flanders) at 200m
Distance to -350m -150m
lane shift
Germany 50 to 100 70 kph 50 kph
kph
Distance 'Fo 300 m 100 m
lane shift
()80 kph ()60 or 50 kph
Ireland .
(i)200 kph ()80 or 60 kph
Distance to
lane shift -850m
Norway None 50kph
Distance to -100m or -125m
lane shift
Slovenia 80 or 90 kph 70 kph 50 kph
Distance to -300m -100 m
lane shift
UK 60mph n/a The speeci limit might be reduced n/a
by 20mph
Distance to
lane shift

*: Following the UK guidance document “works should be designed to minimise the risks to road
users and the workforce. Having done so, implementation of a temporary mandatory speed limit
should be considered, especially where the workforce is required to operate on the carriageway, or
other vulnerable area”. Therefore there is more emphasis on direct risk management than on speed

management itself.

d. Lateral safety distance, lane width & delineation of the work zone
- Austria:

o No minimum requirement for lateral safety distance is fixed,;

o The work zone is longitudinaly delimited by panels.

- Belgium (Flanders):
o The minimum requirement for lateral safety distance is 0,50m;

o The work zone is longitudinaly delimited by panels or cones (cf. chapter 2.4.1);

o The lane width is normally unchanged

- Germany:
o The minimum requirement for lateral safety distance is 0,50m;

o The work zone is longitudinaly delimited by panels;

o A minimum of 2,75m unobstructed lane width is required, 3m without traffic lights

- lIreland:
o The lateral safety zone is 1,20m;
o The longitudinal safety zone is 60m;
o The work zone is longitudinaly delimited by cones or lamps (unlit areas).

CE
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- Norway:
o There is a required gap of 20m between the warning panel and any additional

transverse protection. There is no specific length given for the subsequent buffer

zone.

No indication is given for minimum width when narrow lanes are used. When
signals are used, the remaining lane must be min 3.5m.

- Slovenia: No minimum requirement for lateral safety distance.

- UK

o The lateral safety zone is 1.2m.
Coning is used to mark the edge of the works area safety zone.
o A minimum of 3.25m unobstructed lane width is required.

O

3.1.5 Minor RW on single carriageway (80/90 km/h) road

a. Advanced warning (fixed signs & dynamic signing)

Country RW RW Lanemgt1l Lanemgt2  Lanemgt3 Lane
warning 1 warning 2 mgt 4
Austria ' Use of a
Only used if sight distance signal disk, if
S workzone
on the safety trailer is less lenath is not
than 200 m. gin
visible
completely
Distance 'Fo -200m 25m
lane shift
Belgium Included in
(Flanders) a static
frame sign Static sign
Static sign with L n/a Static sign — n/a
9 red&white overtaking Priority rules
strips, interdiction
flashing
lights
Distance to -400m -150m -250m -25m
lane shift
Germany Only used if sight distance
on the safety trailer is less
than 200 m.
Distance to
lane shift -200m
Roadworks | Roadworks Traffic Overtaking Sign —
Ireland ahead sign | ahead sign control interdiction : Traffic light
ahead sign sign in front
Distance to -2km to - -2km to -
lane shift 1km 1km -600m -400m -200m
Road works Road
Norway .
sign narrows
/ 2ehr
e Y gt
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Distance to -150m -150m
lane shift
. Static sign — .
ntordetion | Road Static
Slovenia Roadwo.rks ; narrowing in S9N =
ahead sign sign front Priority
rules
Distance to -400 m -200 m -200m om
lane shift
“Road
“Road narrows”
UK works” sign sign n/a n/a n/a n/a
Distance to -450m to - -225mto -
lane shift 275m 137.5m

b. Transition area

Lane shift/closure

- Austria: The works vehicle or work area is preceded by a safety vehicle.

- Belgium (Flanders): The lane is closed by use of a fence equipped with red & white

reflective strips and complemented by a frame sign with red & white strips, flashing lights
and a D1 (obligatory deviation) sign (cf. chapter 2.5.1).

- Germany: A safety vehicle is located 10 m (depending on the weight of the safety

vehicle) upwards of the work vehicle.

- lIreland: A 45 degree taper shall be used on both approaches in conjunction with a
suitable method of traffic control. The taper will be delimited by cones or lamps (unlit

areas).

Norway:The start of the works zone is marked by a warning vehicle in the live lane fitted
with an impact attenuator. This displays a text sign, yellow signals and barrier markers.

Slovenia: -A 45 degree taper shall be used on the approach at the closed lane. The work
zone must be delineated by panels (with warning lights at transition areas).

Coning with 45° tapers is used

A “keep left/right” sign is placed on the near side at the start of the taper; and

A “lane closed” barrier with a “keep left/right” sign is placed at the end of the taper
behind the cones — the “keep left/right” sign should be mounted directly above the
barrier sign or may be placed in front of the barrier or the last cone of the taper.

ooo|%
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c. Temporary speed limit schemes

Original Speed Speed Speed rsepdeuec?tion _
Country posted warning reduction — | reduction — Step 3 (lane
speed sign Step 1 Step 2 =P
shift)
Austria 50 to 100
kph
Distance to no
lane shift
Belgium 50 to 90kph | 50 kph 50 kph n/a n/a
(Flanders) at 200m
Distance to -350m -150m
lane shift
Germany 50 to 100
kph
Distance to
lane shift no
()80 kph (1)60 or 50
kph
Ireland (i)200 kph 3
(ii)80 or 60
kph
Distance to
lane shift -650m
Norway None 50kph
Distance
to lane shift -100m
Slovenia 80 to 90 kph 70 kph 50 kph
Distance to -300m -100 m
lane shift
Speed limit
UK 60mph N/A might be N/A N/A
reduced to
40mph*
Distance FO Not defined
lane shift

*: Following the UK guidance document “works should be designed to minimise the risks to road
users and the workforce. Having done so, implementation of a temporary mandatory speed limit
should be considered, especially where the workforce is required to operate on the carriageway, or
other vulnerable area”. Therefore there is more emphasis on direct risk management than on speed
management itself.

d. Lateral safety distance, lane width & delineation of the work zone

- Austria: No minimum requirement for lateral safety distance is fixed

- Belgium (Flanders):
o The minimum requirement for lateral safety distance is 0,50m;
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o The work zone is longitudinaly delimited by panels or cones (cf. chapter 2.5.1);
o The lane width is normally unchanged.

Germany:
o The minimum requirement for lateral safety distance is 0,50m;

o A minimum of 3.00m unobstructed lane width is required;
o The work zone is longitudinaly delimited by cones.

Ireland:

o The lateral safety zone is 1,20m;

o The longitudinal safety zone is 45m;

o The work zone is longitudinaly delimited by cones or lamps (unlit areas).

Norway: There is a buffer zone of unspecified length between the warning vehicle and
the actual works activity.

Slovenia: No minimum requirement for lateral safety distance.
UK:

o The lateral safety zone is 1.20m.
o Coning is used to mark the edge of the works area safety zone.

o A minimum of 3.25m unobstructed lane width is required.

3.1.6 Mobile RW on single carriageway (80/90 km/h) road
Advanced warning (fixed signs & dynamic signing)

Austria: advanced warning only if sight distance is inadequate.
Belgium (Flanders): no advanced warning

Germany: no advanced warning

Ireland:

o The basic layout establishes two advance signs: a “road works” sign with a “distance
over which hazard extends” supplementary plate on near side only in both directions;
and a “road narrows” sign with supplementary plate “Single file traffic’ on near side
only in both directions.

o The layout with STOP/GO traffic control establishes four advance signs: a “road
works” sign with supplementary plate “Mobile road works” on the near side only in
both directions; a “traffic control ahead” sign on near side only in both directions; a
‘road narrows” sign with supplementary plate “Single file traffic’ on near side only in
both directions; and a “STOP/GQO” nominally 20 m in advance of the working vehicle

Norway:
o If awarning vehicle is being used, this is located 100-200m before the start of the

works and is fitted with an impact attenuator, road works sign, barrier markers and
yellow signals.

o If no warning vehicle is being used, the road works sign is located between 0.1 and
2km prior to the works.

Slovenia: usually advanced warning (if sight distance is inadequate).

UK:
o Two advance signs are required:
o A “road works” sign with a “distance over which hazard extends” supplementary
plate on near side only in both directions. A supplementary plate showing the type of

o
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b.

mobile operation taking place “for” and a distance, may be used in place of the
plate; and

o A “road narrows” sign with supplementary plate “Single file traffic’ on near side only
in both directions.

o The distance between the signs should be sufficient to enable moving work to
progress before the signs are moved and should not exceed 1 mile.

o The distance shown may be varied. Repeater signs may be required if the road
alignment is poor.

Transition area/Vehicles

Austria: The works vehicle or work area is preceded by a safety vehicle.

Belgium (Flanders):

o The works vehicle is be provided with 45° inclined red and white retroreflective strips
on its front and rear parts. It is also equipped with at least two yellow-orange
flashing lights placed above the vehicle, a lights ramp and road work and deviation
signs.

o If the work vehicle can’t be provided with this equipment, it must be preceded by a
safety vehicle that is appropriately equipped.

Germany: A safety vehicle is located 10 m (depending on the weight of the safety
vehicle) upwards of the work vehicle.

Ireland:

o The basic layout establishes a working vehicle signing a “keep right” sign to the rear
of the working or a sign to diagram (a light arrow sign); and optionally, “keep left”
sign to the front of the working.

o The layout with STOP/GO traffic control establishes a working vehicle signing a
“keep right” sign to the rear of the working or a sign to diagram (a light arrow sign).
An 121uthorized vehicle mounted small light arrow sign may be used in place of
these signs; and optionally, a “keep left” sign to the front of the working vehicle.

Norway: There is no lane shift zone, the works comprise the works vehicle only. The
works vehicle displays flashing yellow signals and barrier markers.

Slovenia: The works vehicle or work area is preceded by a safety vehicle.

UK: The works vehicle used shall display a “keep left/right” sign conspicuously on the
rear or front of the vehicle as appropriate to show approaching drivers which side to pass.

Temporary speed limit schemes

Austria: no temporary speed limit

Belgium (Flanders): no temporary speed limit

Germany: no temporary speedlimit

Ireland: no temporary speed limit

Norway: no temporary speed limit

Slovenia: a temporary speed limit reduction is usually set.

UK: a temporary speed limit reduction of 20mph is recommended

o
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3.2 Common practices and significant differences

Similar practices; i.e. conveying similar message to the road user, and significant differences across standards; i.e. omissions or differing
practices, are presented here in parallel. Both similarities and differences result from the previous descriptive chapters (2 and 3.1)
presenting practices across a selection of European countries and support the discussion about opportunities to improve road work
signing consistency between countries.

3.2.1 Advance warning (fixed signs & dynamic signing)

Similar practices (conveying similar message)

Significant differences (omissions, differing practices)

Major RW on motorway:

First RW warning sign typically installed between 3 to 2 km upwards
of WZ (except for Norway), supplemented by a queue warning (or far
advance RW warning) between 5 to 3 km upwards of the WZ.

The road work warning sign is usually repeated when approaching
the transition area. Pure road work warning is complemented by lane
management signs installed at different locations depending on the
country (cf. right column about differing practices)

Major RW on motorway:

In Flanders queue warning is managed through dynamic systems
where other countries report that the standards only impose the use
of static signs. Germany reports having no standard on queue
warning.

Distance between successive signs differs largely between

countries; e.g.:

o In Flanders, drivers get a warning message around every
500m (from 3500m to 250m upwards the work zone.
Particularly they are informed about the temporary lane
management four times between 3000m to 250m,;

o Other countries report larger steps (1500m on average)
between successive signs. Main differences refer to
temporary lane management signing.

Orangelyellow background are standard in some countries where
others use white background.

Minor RW on motorway:

The same RW warning philosophy applies as for major RW. Only
location may shlightly differ. One should notice Germany and Austria
seems having more differences between both RW types (cf. right

Minor RW on motorway:

As for signing of major RW the distance between successive signs
differs between countries. Germany, Austria and Norway
outstandingly reports that standards do no include RW warning
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column about differing practices). Their minor RW layout is more
similar to the mobile RW layout.

before 1000m upwards the transition area.

Mobile RW on motorway:

In all countries mentioned in this report the group road work vehicle/
safety (block) vehicle(s) is being preceded by at least one advance
warning vehicle located a few hundred meter (from 300m to 1000m
depending on the country) upwards on the emergency lane or on the
shoulder.

However the number of advance warning vehicles depends on the
considered country (up to 3 in UK and IE; cf. differing practices).

Mobile RW on motorway:

Standards for advance warning upwards of mobile RW largely differ
across European countries (in number, location and equipment) as
reported in chapter 3.1.3 8a.

In Germany and Austria TMA are not usual.

The back of the advance warning vehicle typically displays the
temporary lane management. The signing might by static or
dynamic. While the type of signs is quite similar (flashing lights,
light arrow, lane management, road work sign) across the
standards considered in this report, the design and colors of are not
homogeneous (cf. chapter 2.3).

Major RW on single carriageway road:

Along single carriageway roads RW warning is usually composed of
“‘Road works ahead” and overtaking interdiction static signs. These
signs are typically located in the last few 100m preceeding the lane
reduction.

Major RW on single carriageway road:

Along single carriageway roads RW warning are located in the last
400m preceeding the lane reduction, exept for Ireland (i.e. in the
last 1000m).

Minor and mobile RW on single carriageway road:

Standards are here more heterogeneous (likely linked to the lower
impact such works have on the traffic; cf. differing practices at right
column).

Minor RW on single carriageway road:

As shown by the table in chapter 3.1.5 8a, some countries
mentioned in this report use a sequence of “Road works ahead”
and overtaking interdiction static signs along the last 400m (1000m
for Ireland) upwards the transition areas, where Germany and
Austria only uses an advance RW warning in case of limited sight
distances.

Mobile RW on single carriageway road:

Where Flemish, German and Austrian standards do not impose any
advance warning, UK,Ireland and Norway do; i.e. the basic layout
establishes two advance signs with a distance over which hazard
extends.
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3.2.2 Transition area/Vehicles

Similar practices (conveying similar message)

Significant differences (omissions, differing practices)

Major RW on motorway:

When the number of lanes must be reduced traffic flows are usually
merged by inserting the fastest lane to the slowest one. Successive
transition zones are used in case of multiple lane closures.

The lane shift (typically from 120m to 265m depending on the
number of shifted lanes) is progressively introduced through a
combination of signing and equipment ranging from cones to panels
and from marking to studs or even cylinders.

Major RW on motorway:

The interdistance needed between successive transition zones
(multiple lane closure) isn’t homogeneous across Europe, as are
the visual characteristics of the transition area; i.e.:

Following the standards analysed for the purpose of this report,
tapers may be delineated by panels (e.g. Germany, Austria,
Slovenia & Flanders) or by cones (e.g. UK and Ireland). Safety
barriers may be in use depending on the local conditions;much
variation also exists to separate adjacent lanes: yellow/orange
temporary marking with a neutral zone (e.g. Germany Austria, &
Flanders) or a combination of marking and studs or studs and
cylinder (UK and Ireland).

Minor RW on motorway:

On short-term works the equipement used to shift a lane or guide
traffic along adjacent lanes are typically quickly moveable devices
like cones and panels.

Minor RW on motorway:

One should notice that German standards specify that the lane shift
is being composed of a safety vehicle (truck type) mounted with a
light flashing arrow (i.e. no taper with cones). Warning trailer are
used in Norway.

Mobile RW on motorway:

In all countries mentioned in this report the road work vehicle is

preceeded by a safety (block) vehicle mounted with a TMA and a

light arrow sign, in Germany and Austria without TMA. The distance
between these vehicles ranges from 50 to 100m. However the
number of advance warning vehicles depends on the considered
country (cf. differing practices).

Mobile RW on motorway:

Standards mainly differ by the number (one or two) of safety
vehicles use in the back of the work vehicle, by the distance
between the vehicles, by the equipement used (with or without a
TMA) and by the design of the signing used on the back side of the
vehicle (cf. chapter 2.3).
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Major RW on single carriageway road:

On the majority of countries consulted the lane is closed through a
transversal (90°) fence (i.e. Flanders) or a 45° taper (a 1:10 taper in
Germany) executed with cones or panels (i.e.lreland, Norway,
Slovenia, UK). The visibility of both closure mecanisms is ensured;
i.e. by reflective strips, flashing lights and/or lamps.

Major RW on single carriageway road:

Transversal (90°) fence or a (45°) taper with executed with cones or
panels are both practices found in Europe to close a lane on such
road work. Warning trailers are also mentioned in the Nowegian
standard.

Minor RW on single carriageway road:

Standard practices are similar to the one deployed for major RW,
except for Germany (cf. Significant differences at right column).

Minor RW on single carriageway road:

As for minor RW on motorways Austrian, German and Norwegian
standards specify that the lane must be closed shift by a safety
vehicle (truck type) mounted with a light flashing arrow and not
through a taper.

Minor RW layout in Austria, Germany and Norway is more similar to
the mobile RW layout.

Mobile RW on single carriageway road:

The working vehicle must be appropriately signed; e.g. flashing
lights, keep left/right sign. However the use of a preceeding safety
vehicle is not mandatory in all the countries or depends on the local
road conditions.

Mobile RW on single carriageway road:

Standard practices largely differ, particularly about the signing of
the work vehicle and the use (or not) of a safety vehicle (e.g. not
mandatory in Flanders and Norway, well in Germany and optional in
UK and Ireland depending on the local consitions).

3.2.3 Temporary speed limit schemes

Similar practices (conveying similar message)

Significant differences (omissions, differing practices)

Major RW on motorway:

On the majority of countries the standard speed limit is 70 - 80 kph.
An additional speed reduction, i.e. up to 50 — 60 kph in special cases
is possible.

Major RW on motorway:

In all the countries analysed in this report the speed limit decreases
by successive steps of 20 to 30km/h. However the location of the
speed limit signs (and therefore the length of the transition zones) is
highly heterogeneous.
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Minor RW on motorway:

Standard speed limit is 70 — 80 kph, with the exception of Germany
(100 km/h) and U-K (temporary speed limit not required).

Minor RW on motorway:

More variation is observed here (as compared to major RW) for
what concerns the speed limit reduction; the location of the speed
limit signs being again highly heterogeneous.

Mobile RW on motorway:

When in use the standard temporary speed limit is 80 — 100 kph.

Mobile RW on motorway:

Half of the national standards analysed do not use any speed limit
reduction (Austria, Ireland, Norway). Some others (UK, Flanders,
Slovenia) temporarily install a (20 kph to 30 kph) speed reduction in
some circumstances.

Major RW on single carriageway road:

The standard temporary speed limit is 50 km/h. Depending on the
original posted speed intermediate speed limits are being installed.

Major RW on single carriageway road:

In UK standards there is more emphasis on direct risk management
than on speed management itself.

Again the location of the speed limit signs is highly heterogeneous,
as for RW carried out on motorway.

Minor and mobile RW on single carriageway road:

Standard speed limit is 50 km/h, with the exception of Germany and
Austria (no speed limit).

Minor RW on single carriageway road:

No temporary speed limit in Germany and Austria. In UK standards
there is more emphasis on direct risk management than on speed
management itself (i.e. reduction of speed limit is not mandatory).

Mobile RW on single carriageway road:

The speed limit is usually not reduced for such RW.
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3.2.4 Lateral safety distance, lane width & delineation of the work zone

Similar practices (conveying similar message)

Significant differences (omissions, differing practices)

Major RW on motorway:

Major RW on motorway:

Standard lane widths are 3,00 to 3,25 for HGV lanes, 2,75
(exceptionally 2,50m in Germany) to 3,00 for light vehicle lanes.

Safety barriers only as an option (e.g. depending on the speed limit),
standard delineation by panels or beacons.

Two groups of countries with differing lateral safety distances: 50
cm in Flanders and Germany, 120 cm in UK and Ireland. A larger
lateral clearance is even required in Norway (i.e. 3m). On the
contrary Austrian and Slovenian standards do not fix a minimum
requirement for lateral safety distance. Slovenian standards liaise
lane width and speed limit requirements.

UK allows using cones to separate work zone to traffic lane.

Minor RW on motorway:

Standard lane widths are not defined, exceptionally in Flanders and
Slovenia (liaise with speed limit).

Standard delineation by cones, optionally (Slovenia, Belgium) by
safety panels.

Minor RW on motorway:

Two groups of countries with differing lateral safety distances: 50
cm in Flanders and Germany, 120 cm in UK and Ireland. Austrian,
Norwegian and Slovenian standards do not fix a minimum
requirement for lateral safety distance

Mobile RW on motorway:

Standard delineation (if any) by cones.

Mobile RW on motorway:

Two groups of countries with differing lateral safety distances (when
specified by the standards): 50 cm in Flanders and Germany, 120
cm in UK.

Major and minor RW on single carriageway road:

Standard lane widths are 2,75 to 3,25m, if defined. Standard
delineation by cones or by safety panels.

Major and minor RW on single carriageway road:

Two groups of countries with differing lateral safety distances(when
specified by the standards): 50 cm in Flanders and Germany, 120
cm in UK and Ireland.
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3.3 Discussion about opportunities to improve road work signing
consistency between countries

The following elements emerged from the description and analysis of road work signing
practices (following standards) in Austria, Belgium, Germany, Ireland, Norway, Slovenia and
UK. Categorised under four key road work parameters they are considered as issues that
should be addressed to improve the consistency of road work signing and equipment across
Europe. Ideas for harmonisation of practices and equipment are given below and should
provide benefit to road users and road workers safety.

Advanced warning

o Harmonisation of RW legibility particularly with respect to “amount” of signing, distances
between successive signs used for RW warning and lane management and the
background sign color (address questions: How much? Where? How?)

o In particular, more consistent location and use of equipment for advance warning
upstream of mobile RW. Mobile road works on motorways often raise a lot of safety
concerns, particularly when they are executed on the slow lane (used by the trucks). A
lot of progress has already been done to help drivers detect the upcoming work zone in
due time; e.g. vehicles carrying dynamic LED matrix, repetition of warning vehicles on
the verge or emergency lane. Now it appears necessary to draw recommendations from
these differing practices and where possible to target more homogeneity across Europe

o As mentioned under chapter 3.2.1 standards for signing of minor and mobile RW on
single carriageway roads appear to be more heterogeneous than for motorways.
However even if road works on lower class roads may appear to be less critical because
supporting lower traffic volume and at lower speed road workers may also be at risk.
More consistent signing based on the best European practices (i.e. a sequence of “Road
works ahead” and “no overtaking” static signs along the last few 100m, or advance signs
upstream of the mobile road work with a distance over which hazard extends, up to the
use of a safety vehicle where required by the local conditions) is therefore also desirable
for road works carried out along these roads .

Transition area/Vehicles

o The design of the central reserve crossing (or lane shift for minor road works) on
motorways offers many opportunities to improve the consistency of road work signing
across European countries. Indeed this type of road work leads to much variation in
what concerns the lane shift geometry (should be adapted to the temporary posted
speed limit and amount of road workers protection), the delineation and the equipement
used to guide users of adjacent lanes. However at this stage it appears difficult to state
what equipment performs best.

o Standard practices differ as regards to the safety vehicles deployed to close (a) lane(s)
for mobile road works on motorways. As for advance warning recommendations should
now be drafted based on the experience gained across Europe. Key issues are related
to the number of safety vehicles deployed in the lane and the distance between them
(road workers safety), the use of TMA (road user safety) and the design of the signing
used on the rear of the vehicles (visibility and conspicuity of the work zone directly
impacting both workers and users safety). This conclusion is also valid for mobile road
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works on single carriageway roads where standard practices largely differ, particularly
regarding the signing of the work vehicle and the use (or not) of a safety vehicle.The
analyses of European standards reveal that different methods are being used to close a
lane on single carriageway roads where major or minor works are executed; i.e. a
transversal (90°) fence or a (45° or 1/10) taper with executed with cones or panels or a
safety vehicle mounted with a light flashing arrow. This diversity of methods
demonstrates again that these road work situations are good candidates for a better
harmonisation of practices, based on an analysis of which ones best perform.

Temporary speed limit schemes

o For major road work on motorway a good homogeneity is achieved across Europe
concerning the temporary speed limit (typically up to 70 - 80 kph) and the progression of
how the speed reduction is introduced (steps of 20 to 30km/h). However a lack of
homogeneity is evident concerning the location of the speed limit signs. Literature clearly
demonstrates that driver behaviour is highly impacted by the credibility of the speed limit.
This latter parameter should therefore be further considered and temporary speed limit
signs located so as to introduce a smooth speed reduction as far as possible in line with
road user driving expectations.

o Minor and mobile road work sites on motorways suffer from the same lack of
homogeneity. On these sites even the speed limit reduction is highly variable from one
country to another (e.g. 70kph up to 100 kph for minor RW or even no temporary speed
limit reduction required). A more consistent approach may therefore be necessary,
provided other road work characteristics (typically the equipment used to protect road
workers) are taken into consideration.

o On single carriageway roads the standard temporary speed limit along major road works
is 50 km/h (except for U-K that only recommends a speed limit reduction). Standards
largely divergeconcerning the implementation of temporary speed limits for minor road
works. For both types, a more consistent approach may be favourable to fit to drivers
expectancy while ensuring road worker safety.

Lateral safety distance, lane width & delineation of the work zone

o Along major road works carried out on motorways the lateral safety distance, lane width
& delineation of the work zone must be considered together as they usually depend on
the total width of the carriageway, the dimension of the work zone, the space necessary
for the movements of the work vehicles as well as on the need to access and exit from
the work area. Homogeneisation of standards in these fields appears therefore difficult.
However best practices could be identified for some typical scenarios. In these scenarios
HGV lane widths ranging from 3,00 to 3,25m and from 2,75 to 3,00m for light vehicle
lanes should be considered as standard. Decisions on lateral safety distance and
selection of delineators should be supported by field experience and risk evaluation (for
which detailed accident data are necessary).

o On motorways the work zones of minor road works are typically delimited by cones,
optionally by panels. However data are missing to identify which equipment performs
best. On one side road worker risk exposure can be limited by using quickly moveable
equipment (e.g. cones) and on another side, road user perception of the work zone may
be positively impacted by more visible equipment (e.g. safety panels). At this stage
highly visible and quickly moveable solutions (e.g. min 70cm high cones with reflective
strips) seems to be good practice.
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o Considering the likely lower level of road worker protection (cf. discussion above) it
seems reasonable to suggest reviewing the conditions for the (longitudinal) safety
distance requirements for minor road work on motorways (they are currently not fixed
in some countries) and, in a second step, considering how to homogenize them.

o These two last elements are also valid for mobile road works executed on motorways for
which workers on foot are exposed to traffic.
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4 Classification of RW layout/signing standards

The descriptive analysis carried out during the work package 7 (cf. chapters 2 and 3.1) as
well as the synthesis of common practices and significant differences provided in Section
3.2) provide a solid basis to enable comparison between EU countries with different
standards and the national injury accident data for road workers and road users. It therefore
supports correlation studies to be carried out within the work package 8 (i.e. trying to
determine whether there is a correlation in accident rates between countries with similar
practices and, in addition, determine whether there is any link between the strength of
legislation and number of accidents within road works).

The upcoming work package will look further at the development of the most appropriate
classification method at the same time as the parameters required to assess the road work
accident ratio will be defined. Nevertheless from its beginning WP7 (and consequently this
report) has been organised to help classify the RW layout/signing standards based on the
different levels of mandatory provision within the individual requirements for each country, as
suggested in the project proposal. The consortium has already discussed a provisional
classification method that focusses on key elements for road workers and road user safety
and this is discussed briefly below.

4.1 Provisional classification method

Basically the correlation studies need an appropriate method to classify different countries
according to their standards, in particular to be able group countries with similar practices,
distinguishing countries with slightly and significantly differing practices and finally
considering specifically the level of mandatory provision (in other words the strength of
legislation); as suggested by the following figure.

Accident 1 I I I 1 1 1 1 1 I I I
1 1 1 1 1 1 1 1 1 1 1 1
Rate | | | | | 1 1 1 1 | | |
| | | | | 1 1 1 1 | | |
1 1 1 1 1 ¢ 1 ¢ 1 1 1 1
1 1 1 1 1 1 1 1 1 1
| | | | | 1 o 1 1 | | |
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
| | | | | 1 1 1 1 | | |
| | | | | 1 1 1 1 | | |
1 1 1 1 1 1 1 1 1 1 1
1 @ | ? 1 1 1 1 ¢' | |
CL——!—'Q'_T‘_I I B oo
T T T " T R R T | é\IH
1 1 1 1 1 1 1 1 1 1 1
| | | | | 1 1 1 1 | | |
| | | | | 1 1 1 1 | | |
- N m S wnlw ~ o |jo 2 <= o
2 2 2 2 £l 2 2l =2 = =
E E € E €| £ € |E £ £ £
3 3 3 B8 2|8 B 8138 2 2 3
Classification 1 Classification 2 Classification 3
Task 8a: We can find a relation between the standards and the accident rate.
Task 8b: Correlation analysis for each classification
Task 8¢: Assuming Classification 3 contains the hardest standards, there is not
any link between the strength of legislation and number of accidents.

Philosophy behind the WP8 tasks - lllustration
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The philosophy behind the classification method suggested during WP7 is presented below.
Its feasibility will be further discussed and evaluated during WP8, in light of the development
of the method to calculate the road work accident ratio.

Classifying the RW layout / signing standards is possible through the use of six matrices (one
per combination of road / road work type discussed in the previous chapters), making use of
a serie of classification elements (between five and eight depending of the type of road / road
work; cf. tables below), all being key elements for road workers and road user safety.

Matrix for Major RW (on 3 lanes) Motorway with Crossover

Criteria Country A Country B Country Z
Far-advance warning (type of signs & distance) Valuei...n
Near-advance warning (type of signs & distance) - | Valuej...m

around last 300 m
Crossing of the central reserve/Lane shift geometry | Value k...o
(angle, opening width, length, lane width, safety
area)

Delineation and marking in the transition area
(taper)

Work zone delineation

Work zone lateral safety distance

Physical separation of the opposite traffic flows
Work zone speed limit (scheme/reduction)
Temporary lane width

Total of ratings

Matrix for minor RW on (3 lanes) Motorway (right lane closed)

Criteria Country A | Country B | Country Z
Far-advance warning (type of signs & distance) Valuei...n
Near-advance warning (type of signs & distance) Value j...m
Lane shift geometry (angle, length) Value k...0

Work zone delineation

Work zone lateral distance

Work zone speed limit (scheme/reduction)
Temporary lane width

Total of ratings

Matrix for mobile RW on (3 lanes) Motorway (right lane closed)

Criteria Country A | Country B | Country Z
Lane shift geometry Valuei...n
Advance warning: sign & distance Valuej...m
Safety vehicle(s): presence, number, type & Value k...o
characteristics
Distance between the Work vehicle and the Safety
vehicle(s)
Work zone speed limit (scheme/reduction)
Total of ratings

Matrix for major RW on single carriageway (80/90 km/h) road
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Criteria Country A | Country B | Country Z
Far-advance warning (type of signs & distance) Valuei...n
Near-advance warning (type of signs & distance) Valuej...m
Lane shift geometry (angle, length) Value k...0

Work zone delineation
Work zone lateral safety distance
Work zone speed limit (Scheme/reduction)

Temporary lane width

Total of ratings

Matrix for minor RW on single carriageway (80/90 km/h) road

Criteria Country A | Country B | Country Z
Far-advance warning (type of signs & distance) Valuei...n
Near-advance warning (type of signs & distance) Valuej...m
Lane shift geometry (angle, length) Value k...0

Work zone delineation
Work zone lateral safety distance
Temporary lane width
Work zone speed limit (scheme/reduction)
Total of ratings

Matrix for mobile RW on single carriageway (80/90 km/h) road

Criteria Country A | Country B | Country Z
Lane shift geometry Value i...n
Advance warning: sign & distance Valuej...m
Safety vehicle(s): presence, number, type & Value k...0
characteristics
Distance between the Work vehicle and the
Safety vehicle(s)
Work zone speed limit (Scheme/reduction)
Total of ratings

4.2 Discussion

The main issue indeveloping this classification method is related to the identification of the
possible “values” corresponding to the criteria listed below and the establishment of the
associated “rating”; typically the problem how to decide on the boundaries between
successive levels.

The three following examples illustrate these questions:

1. Far-advance warning - Distance
o Level 1: first sign location <= 1000m
o Level 2: 1000m<first sign location <= 2000m
o Level 3: first sign location > 2000m

2. Near-advance warning (around last 300 m) - Lane management warning
o Level 1: standard static warning sign
o Level 2m: static warning sign with flashing lights and/or physical traffic
management (e.g. rumble strips) and/or other warning device
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o Level 3: dynamic lane management and/or speed display and/or dedicated
VMS

3. Work zone lateral safety distance
o Levell:<=05m
o Level 2:>0,5m & <=1,5m
o Level 3:>1,5m

At this stage, the most relevant option seems to be identify the range of values a specific
parameter takes across the set of countries and decide on the level thresholds ensuring they
discriminate between significantly diverging practices.
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Appendix 1. Belgium (Flanders): Standard road work layout
and signing

Major road work (BE category 1) on a 2 lanes Motorway with Crossover: Schemes for

signing (Belgium-Flanders)

3+1 temporary layout
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Source: CD-ROM Werfsignalisatie 2000
Type:

Autosnelwegen 2 x 2 rijstroken
Werken van 1ste categorie: werken van langere duur
Werken die het verkeer sterk hinderen (tenminste 1 rijstrook onttrokken aan het verkeer)

Doorsteek door middenberm met 1 rijstrook gebruik van pechstrook
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Major road work (BE category 1) on a 3 lanes Motorway with Crossover: Schemes for
signing (Belgium-Flanders)
4+0 temporary layout
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Source: CD-ROM Werfsignalisatie 2000

Type:

Autosnelwegen 2 x 3 rijstroken

Werken van 1ste categorie: werken van langere duur

Werken die het verkeer sterk hinderen (tenminste 1 rijstrook onttrokken aan het verkeer)
Doorsteek door middenberm met 2 rijstroken
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Minor road work (BE category 5) on a 3 lanes Motorway with closure of the slow lane:
Schemes for signing (Belgium-Flanders)
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Source: CD-ROM Werfsignalisatie 2000
Type:
Autosnelwegen 2 x 3 rijstroken

Werken van vijfde categorie: werken uitgevoerd tussen
het aanbreken van de dag en het vallen van de avond
en wanneer het mogelijk is duidelijk te zien tot op een
afstand van ongeveer 200m

Werken die het verkeer sterk hinderen

Afsluiten trage rijstrook
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Mobile road work (BE category 6) on a 3 lanes Motorway with closure of the slow lane:

Schemes for signing (Belgium-Flanders)
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Source: Werfsignalisatie op autosnelwegen- Werken
6de  categorie;
MOW/AWV/2009/16.

dienstorder

Autosnelwegen 2 x 3 rijstroken: doorgaand verkeer:
werken op rechterrijstrook (2x3)
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Major road work (BE category 2) on a single carriageway (50<posted speed<90kph)
road: Schemes for signing (Belgium-Flanders)
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Source: CD-ROM Werfsignalisatie 2000
Type:
Niet-autosnelwegen

Max. toegelaten snelheid hoger dan 50 km/h en
lager dan of gelijk aan 90 km/h

Werken van tweede categorie

Werken die het verkeer sterk hinderen: tenminste 1
rijstrook onttrokken aan het verkeer

Twee rijstroken

Afsluiten 1 rijstrook, regeling met 3-kleurige
verkeerslichten
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Minor road work (BE category 2) on a single carriageway (50<posted speed<90kph)
road: Schemes for signing (Belgium-Flanders)

> Minstens 0 5m(%)

Source: CD-ROM Werfsignalisatie 2000
Type:
Niet-autosnelwegen

Max. toegelaten snelheid hoger dan 50 km/h en
lager dan of gelijk aan 90 km/h

Werken van tweede categorie

Werken die het verkeer sterk hinderen: tenminste 1
rijstrook onttrokken aan het verkeer

Twee rijstroken

Afsluiten 1rijstrook, beurtelingse doorgang

4

’ 2ebr
140 \ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads



CEDR Transnational Research Programme: Call 2012

Mobile road work (BE category 6) on a single carriageway (50<posted speed<90kph)
road: Schemes for signing (Belgium-Flanders)

eventueel

)

K 0

Nk &

141

Source: CD-ROM Werfsignalisatie 2000

Type:

Niet-autosnelwegen met toegelaten snelheid >
50 km/h en < 90 km/h

Werken van zesde categorie

Werken die het verkeer sterk hinderen:
tenminste 1 rijstrook onttrokken aan het verkeer

Twee rijstroken

Afsluiten 1 rijstrook, beurtelingse doorgang
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Appendix 2. Guideline layout definitions GERMANY (RSA

1995)

Long term road work zone (DE category D Il/6a) on a 3 lanes Motorway with
Crossover: Schemes for signing (5s+1)

000z~
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i
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s g ]
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i oftH] =

=]
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o

5 @

)
e sno

§EL

Regelplan D I/ 6b
Werkehrsfiihrung 5s + 1

5 Behelfsfahrsireifen auf der
Gegenfahrbahn, 1 (Behelfs-jFahr-
streifien auf eingeschrankter
Fahrbahn

Querabsperrung durch Leitbaken
Werschwenkungsmal ca. 1:20
Abstand max. 5 m

‘Wamleuchte auf jeder Leitbake

Einengung auf Eree der Behelfs-
fahrstreifen durch enseitige
Leithaken, Abstand max. 20 m

Worwam-Blinkleuchten mit Nachi-
absenkung

Langsabspamung durch
Leithaken *)
Abstand max. 20 m

Abstand der einsetigen Leitbaken
im Uberleitungsbersich max. 10 m
Einseitige Wamleuchte auf jeder
Leithake

1) Wiederhoien jeweils im Abstand
won 1000 m

*) kannen mit Warnjeuchten
wersehen werden

Anschiult 3n Regelplan Dl 16 3

ook

Regelplan D Il / Ga
Werkehrsfdhrung 3& + 1

5 Beheifstarrsinetizn auf der
Gegerfshrtahn, 1 (Sahers-Sanr-
strefier auf eingeschrinkler
Fanrbahn

TA.W::HJ% an Regelplan DN/ED

@]
1
e (B

(3]

1%

=

]
=

=10

o

=

o
§g

|
n
2

7] (o
injo EA | @

B oEA o

— 50
] B
iy
| =z
|
l FeA o4 | [
= Rt U= zong

Langsabsnarung Surch
Leilbaken 1
Absiand max. 20 m

Absiard der erseitigen Latbaken
m Oberistiungsner=ch rmaz. 10 m
Elnszmpe Warnlzsuchis suf Jscer
Leilnake

Verwarm-Elickieuchien mit Nacht-
absenkung

1] Wiegerrolen |mwsis I Abstand
won 1000 m

"] RORNER ME Wamleuctaen
wersahEn wenden
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Short term or mobile road work zone (DE category D Ill/2a) on the slow lane of a2 or 3
lanes Motorway: Schemes for signing

[ Regelplan D 11l / 2a I
Arpettsstelle von kOrperer Dauer
suf dem Sueren Fahrstrefien

siner Richlungsianroabn | |
| Sichtae®e « 800m - 400m
‘Eicherung rurmit Vorssmiate]

Sel Arefissizile auf dem Inneren
FanrsTeifen aralog oder gemSi | |
Regeizianen O 0l i 38 W, 35

- Arpellsfahzeugidcbetssbele | [

* = 100 m talls ohne Zugfahrzewg | i
abgesieit |;
2 20 m In Rampes

EAr= I\ pvg
Leilksgel [<ehe 0,75 m] smprchien @ @ X
Abgard max. 10m
{minnen oel Dewaglicnen Arbe Rs- | |_
st=len snifalen)

Fanrbare Abspenraiel mit

P | strksn
|
|
[ 0P I
.1 L . 2] ggf. welere Voraamiaisl, wenn | |
| 30500 Sicht s Absperriafe] peringer
alz400m

E00-1000 11 Vorwamiafe| | |

| Sel meweglcnzn Arbstssielzn
sonnen Lefmege emtalien

a2 i Medany
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Long term road work zone (DE category C 1I/5) on a rural road with traffic signal:

Schemes for signing

oo

i

107

(1)

oz

oz

B

= @< @J!

il @

P

b

>

Large £ de sgraltedhrche Beedinug

20

20

100

200

300

Regelplan CI1/5

Fakrbahn halbseiig gespert
Yerkehrsregeing durth Lichi-
z=icharaniage.

Crueraibspeung durch elrssibios
Leftaken

Werschwenkungsmas ca 1 :3
Abstand max. & m

Elrssitips Wamlsuchien auf jeder
Lefaks (atk=maths Abspens-
schranksn [H&he 250 mr]}

Langzabspemung dunch
doppeissilige Lethakan
Abstand meax. 20 m

Gy coppeissilige \Warnieuchbe
auf jzder 2, Leitbake

(5. Teldl A, Abs 3.1.2}

ClusrymEpaTUNg durch & Rseitige
Leftaken

Wenschwenkungsmat ca 1 ;10
Abztand max. & m

Erszitips \Samizuchien auf jader
Leftaks

1) Wiederholen bel Arbeitsshelen
Ober 1000 m LAng= Im Abstand
wom SO0 m

2) Mbermathe SWED

WL i ke
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Short term or mobile road work zone (DE category C 11/2) on a rural road without
traffic signal: Schemes for signing

=]

=

]

max. 50

~200

Regelplan ClI/2

Arbeitsstelle von kiirzerer Dauer
mit fahrbarer Absperrtafel
{nur bai Tagsslicht)

Absperrung mit Leitkegeln
[Hahe min. 0.5 m empfohlen]
In der Langsabsperrung
Abstand max. §m
In der Querabsperrung
Abstand langs 1-2m

quer 0.8-1m

Fahrbare Absperrtafel (Z 815
(altemnativ fahrbare Absperriafel
mit Blinkpfeil [klzine Ausfiithrung])

1) Bei undbersichtichen Stralien
maximal 25 m

In Ausnahmefillen zusatzlich
Warnposten

N

=

Vorwameinrichfung nur. wenn
die Absperrtafel nicht aus einer
Enffemung von mindestens
200 m zu erkennen ist.

(=. Teil C, Abschn. 3.0}

Mage In Meszm
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Appendix 3: Norway: Standard road work layout and
signing

Major works, 2-lane motorway, with crossover

302
Fast arbeid i heyre felt pa 4 feltsvey, ett felt ledet over i motgaende retning
Warsling og === e @ At 362 %
sikring i Izsm
matgdsnds
retning: =&
akzempeal 3.03 -

Skeilt nr 904 (LS
monteres i lav heyde,
med <4 mavstand!

MB: Signal 1100 bar
blinke synkront!

min. 11
in. 30m o
lﬁﬂ

7

A Huvis fartsgrense
| F70kmA

A M
o AN
P —— il ——————
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304

Fast arheid i hegye felt pa 4 feltsvey

Warskes o sikes som emmm—mee] e
matgdende retning!
e
- -
- =
= |
-
D
iy -
—-_
= -
-
F

&f‘ w5
Al 362 : 'F‘-_* GG{]

e
———_* Farsgrensze avpasses

T e ——-—\\fomnldene,maks?ljkmn
1 | I -
=
il

Min.
50m

kit nr 2047LE)
mornteres i law hayde,
meddm awstand!

;ﬁ
%

MB: Signal 1100
bisr bilink &
syrkront!

Skitt nr 204LS]
mianteres i lav hgyde
med 4 m avstand!

i
Skilt or 904 (LS

monteresi lav e ydel

]

10m
e —p————

200m
S@mm
- Huiz fartsgrense
=70 kmi
li ...... P . LT
.f ------ e AL
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Minor works, 3-lane motorway, slow lane closed

3.09
Kortvarig arbeid i heyre felt pa 6<feltsveg

4
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Mobile works, slow lane closed, 2-lane motorway

3.13
Bevegelig arbeid i heyre felt pa 4-feltsveg
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Major works, single carriageway, 80/90 km/h road

201
Fast arbeid

g

=)
2
3

il @ At G362k

NB: Llang=gdende sikring shal
Fusluttes | henhad 4l

@Yz

Evt. U= hindbak 231]
-
- -
-
—_
-
-
—_
—_
- —
-
- I
“ham
3 ey
20 m
- -ﬁ
- il
- |1Zm

- 1
- o Evt.US
Alt: 362 @-.- i E

o] gangfett erutelatt fra skiszzn for
lesbartetens shodd. Disse ma
wirderes spesiel, og e tildehes ¢
suppleres.

Passerngen av midlertidige skitt md

tilpasses det aktusle arbeidsstadet i
henhold til handbok 051 a0 m o
R
[ =mm |

100 m
e ¢ =
MB: Besizterende skilt, pilsymboler
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2.03
Fast arbeid med bruk av trafikklyssignaler

Al G620

0
— ﬁ Maks. 500 m

_________ Se oged figur 3 4.2

MB: Min . bredde kjarefelt. 35 m

=
=) 20m E
u]
= -
- ':_:F
@
25m @
Al 362.% @ - il T
K EERR T
—
123 m
MEB: Bsisterende sk, pilsymboler | e G s
o gangfelt er utelat fra shissen or
lesbartetens dodd . Disse md
wirderes spesial, og enttildedez) | T T T T T T T
applee=. | TomooTTTn T
Pz seringen av midlertidige skit md
tlpasses det alduelle arbeidsstedet i 200 m
herhold til handbok 051 -

Wed behow
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Minor works, single carriageway, 80/90km/h road

2,10
Kortvarig arbeid pa/ved veg

tilstrekkelig sikt)

——— %
o —
(R
e @ Alt.: 362
0
O =
=
=
u
=
- Maks. 50m
(forutsatt
L |
=
=

MB: Eksisterande skik, pleymboler
o gangfelt er utelatt fra skissen for

lesbarhatans skyld, Disss ma ﬁ

vurderas spesell, og el tlildekkes /

suppleres.
Plasseringen av midlertidige skl ma 150m
tilpasses det akivelle arbeldsatadet | il ———

henhold il héndbok 051,
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Mobile works, single carriageway, 80/90 km/h road

With warning vehicle

MB: Eksistarands skik, pilsymbolar
og gangfek er ulelatt fra skissen for
lesbarhatans skyld. Disse ma
vurderas spasiall, og evt tildekkes |
suppleras.

Plassaringan av midlartidige skilt ma
tilpasses det aktuelle arbeidsstedat |
hanhold til handiok 051.

213
Bevegelig arbeid med bruk av varslingskjeretay

i D

100 = 200m

Sxilt nr 560

4
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Without warning vehicle

2,14
Bevegelig arbeid

M
=
=

ME: Eksisterende skit, plsymbaoler
og gangfelt er utelatt fra skissan for
lesbarhatens skyld. Dissa ma
vurderas spesielt, og evt tldekkes /
Plasseringan v midlartidige skt ma
det aktualle arbaidsstadat i
henhald til handbok 051
I a
CEDR
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Appendix 4: Slovenia: Standard road work layout and

signing

Major road work: Standard layout for motorways (2 driving lanes) for roadworks
lasting more than one day — C2+2 part 1

00l

¥y

() @

—

—

(1.2

50

-
>
3

-

e e e

00l

ZAPORA C2+2 list 1

avtoceste za zavarovanje del, ki zahtevajo
popolno zaporo odseka avtoceste in ki trajajo

jmanj en dan - vzp ljen je d i
promet po $tirih zacasnih prometnih pasovih
na odseku z odstavnim pasom

(1) na gradbisgih daljsih od 800 m
znak ponoviti na vsakih 500 m

2) omejitev hitrosti odvisna od preostale
Sirine prometnega pasu (3)

3) omejiti hitrost na 40 km/h v primeru smerno
in visinsko neustreznih elementov na
prehodu preko locilnega pasu

(4) omejiti hitrost na 60 km/h, kadar je na
prehodu preko locilnega pasu hitrost
omejena na 40 km/h

(5) znak “prepovedan promet za
vozila, pri katerih skupna $irina
presega 2,0 m", kadar je Sirina
prometnega pasu (§) manjsa od 3,00 m

* na preusmeritvi dodana najmanj garnitura
utripajocih lu¢i (UL 4)
prerez R - R glej sliko 18

:: smer voZnje

list 3

list 2

(mere v metrih) list 1
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Standard layout for motorways (2 driving lanes) for roadworks lasting more than one

day — C2+2 part 2

00¢ ‘
) D

00z

0ok

ZAPORA C2+2 list 2
te za

je del, ki zahtevaj
in ki trajajo

Ino zaporo odsek

jmanj en dan - vzp j
promet po $tirih zaasnih prometnih pasovih
na odseku z odstavnim pasom

SRR R R

X SRR

—

(™1
()

3)
(@)

(5)

B

na gradbis¢ih daljsih od 800 m
2znak ponoviti na vsakih 500 m

oomejitev hitrosti odvisna od preostale

Sirine

omejiti hitrost na 40 km/h v primeru smerno
in visinsko neustreznih elementov na
prehodu preko logilnega pasu

omejiti hitrost na 60 km/h, kadar je na
prehodu preko loilnega pasu hitrost
omejena na 40 km/h

znak “prepovedan promet za

vozila, pri katerih skupna Sirina

presega 2,0 m", kadar je $irina
prometnega pasu (§) manja od 3,00 m

na preusmeritvi dodana najmanj garnitura
utripajocih lu&i (UL 4)

prerez R - R glej sliko 18

<=
=

prometnega pasu (§)

smer voZnje

zatasna ograja

list 3
list 2

(mere v metrih) list 1
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Standard layout for motorways (3 driving lanes) for closure of fast driving lane — type
A4 (page 1)

ZAPORA A-4 list1
za je del, ki zahtevaj
zaporo dveh prometnih pasov na desni strani
in ki trajajo najmanj en dan na odseku s tremi
prometnimi pasovi za voZnjo v isto smer

* na zapori prehitevalnega pasu dodana garnitura
utripajo&ih lugi (UL 4)

list 2

(mere v metrih) list 1
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Standard layout for motorways (3 driving lanes) for minor roadworks lasting more
than one day-type A-3

X 1 1
) ' |
: | MZE. ZAPORA A3
! ' AA 0 “
! ' ®T za del, ki
! prometnega pasu ob desni strani in ki
| ! i (), @ treja;o najmanj en dan na odseku s tremi
| ' -2 prometnimi pasovi za voZnjo v isto smer
) %_ 89 500
' L 100
I
) [ )
: 1), (1)  na gradbiagih daljsih od 800 m
' 0 2 !E:! 50 znak ponoviti na vsakih 500 m
1 (2) omejttev hitrosti odvisna od preostale
] 0 Sirine prometnega pasu (3)
: P * na zapori prehitevalnega pasu dodana garnitura
| utripajodih lugi (UL 4).
1 L Na preusmeritvi dodana najmanj gamitura
! L utripajogih ludi (UL 4)
i ! prerez A - A glej sliko 2
i Y
Y Vi
L "
| R, 100
|
I
1
E o0 fioii 200
i 300
| ¢ 1 [
o
1
! S 365
; @
1 1
1
N C1)) I 80 500
: i '
el
| b [ 600
L 2o T o200
' P
: - 700
: ' '
| {
L)) B 800
) ' '
! =
! el o
Ll
i I
B - .
: ' '
1 1
: 1 1
| P
) ' '
I o
! ' '
: ' '
' Vo
1 | |
Ui (G 4N A ——
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Standard layout for motorways (3 driving lanes) for roadworks or protection of a
vehicle during daylight conditions — type K-2

ZAPORA K-2
avtoceste za zavarovanje vozila (razen motornega
kolesa brez stranske prikolice) v okvari ali druge ovire na
prometnem pasu za pocasna vozila, zaviralnem ali
pospesevalnem pasu, ki je ni mogoce takoj (do 2 uri)

A prometni stoZzec
H=min 70 cm

(mere v metrih)
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Standard layout for motorways (2 driving lanes) for roadworks roadworks or
protection of a vehicle during daylight conditions —type K-3

ZAPORA K-3
avtoceste za zavarovanje vozila (razen motornega kolesa brez
stranske prikolice) v okvari ali druge ovire na prometnem pasu
ob odstavnem pasu, ki je ni mogoce takoj (do 2 uri) odstraniti

\ - ’ [ | 0

A. prometni stozec
H=min. 70 cm

odstavni pas

o ﬂ
]
LR

A’t\ ‘ 500

p g tabla s sp b
[ ® o
I . P
H 1 km omejitve
1000
l{]l N

(mere v metrih)
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Standard layout for motorways (2 driving lanes) for mobile roadworks roadworks

during daylight conditions —type V-2.

avtoceste za je dolocenih vzdrzevalnih del na
desnem prometnem pasu razen prometnega pasu za
poc¢asna vozila, ki trajajo najvec en svetli del dneva

ZAPORA V-2

b= |

samostojni stroj ali skupina strojev za:

- jemanje vzorcev, meritve vozisca

- krpanje udarnih jam (2)

- pometanje (3),(4)

- postavljanje smernikov (3)

- kodnjo trave (3),(4)

- odmetavanje-rezkanje snega (3),(4)

- pranje ograj, smernikov in znakov (3),(4)
- zabijanje (popravilo) ograj (2)

- obnovo robne ¢&rte (2)

- postavljanje znakov na nosilne konstrukcije (2)

(2) tudi vozilo za spremstvo stroja z znakom
“pomiéna zaporna tabla z utripajo¢imi luémi
in prometnimi znaki”. Na vozilu je material
zavgradnjo. V ostalih primerih le samostojen
stroj ali vozilo z ustrezno opremjeno zadnjo
stranico in luémi.

v odvisnosti od ¢asa trajanja del je prikolica
z znakom pomléna zaporna tabla z mmeno
In s prornetmm znakom pnpeta k vozilu all
samostojeca

stozec H=min 70 cm
0 A pri precni zapori
A stoZec H=min 45 cm
pri vzdolZni zapori
(zavarovanje sveZe Crte)
20

(5) znak se uporabi Ce je Sirina pasu

@ ® obdelovi§¢u 2,75do 3,00m
(200)

500 700)

Opomba:Razdalje v oklepaju veljajo le v primeru,

ko je uporabljen znak 11-30 "60 km/h"

znak spremenljive vsebine (led diode) na odstavnem
pasu ali v najbliZji odstavni nisi

1000

(mere v metrih)
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Standard layout for single carriage roads for roadworks (outside populated areas) —

type Z-1.

o0r % »

00¢ ‘

00z * »
vV

004 ?

« 0
)

o .

©®

V.Z. X !

0 L ]

gradbiste

162

varovaino

obmodje

300

cesta zunaj naselja - prometizmeni¢no
enosmeren, urejen s semaforji
zatasna oznacba na voziSéu
obvezna na cesti z oznacenimi
robnimi Ertami
* 2znak ni potreben, ¢e je
prehitevanje prepovedano
20 z oznaébo na voziséu
2 (neprekinjena ¢rta)
** omejitev hitrosti odvisna od
Sirine prometnega pasu
0
E
%)
20 ,
100
200
400
(mere v metrih)
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Standard layout for single carriage roads for roadworks (outside populated areas) —

type Z-2.

ooy

00€

00z

00k

0z

0z

B e <0 @ g

V,Z, X

gradbiste

varovalno
obmocje

P4 O ® ©

*

cesta zunaj naselja - prometizmeni¢no
enosmeren, urejen s prometnimi znaki
11-33 in -1
zaCasna oznactba na vozi$tu
obvezna na cesti z oznacenimi
robnimi Ertami
* znak ni potreben, Ce je
prehitevanje prepovedano
20 z oznacbo na voziSéu
(neprekinjena ¢rta)
0
Y
Q
©
%
©
E
2
20
100
200
300
400
(mere v metrih)
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Standard layout for single carriage roads for roadworks (outside populated areas) —

type Z-3.
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CEDR Transnational Research Programme: Call 2012

Standard layout for single carriage roads for roadworks (outside populated areas) —

type Z-4.
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