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13.1

INTRODUCTION

13.1.1

CHAPTER 13:
ROADWORKS SIGNING

INTRODUCTION

13.1.1 General

1

MAY 2012

The temporary and continually variable nature of road
construction and maintenance operations on roadways which
are open to traffic makes such sites potentially more dangerous
than a permanent hazard since even a driver familiar with the
route cannot rely on his previous knowledge to predict
conditions. In order to clearly identify these temporary
conditions from permanent ones, exclusive signs with a yellow
background are used.

As part of an holistic approach to roadworks signing, a
significant increase in the use of symbols is recommended. In
this context, the meaning of the "ROAD WORKMAN" symbol
has been broadened to encompass the general meaning of
"ROADWORKS", whether or not manual labour is in progress
and whatever the scale of roadwork activity. In this way, the
use of advance signs displaying text messages, such a
"ROADWORKS AHEAD", is avoided.

Any work activity which results in a reduction in the road space
available to drivers should be preceded, where space permits,
by an adequate number of temporary road signs. The number
and spacing of these signs is dependent on the site conditions
and the design speed of the roadway.

All appropriate temporary road signs should be in position prior
to the commencement of work. The crew placing the signs
should use a vehicle which has been specially designed to
make it highly visible to approaching drivers.

Great care should be taken that only those temporary signs
appropriate to the current work activity are displayed. All
actions required of a driver should appear obviously
realistic to him. When work conditions are variable, the
temporary signing must be maintained so that the signs
correctly represent the conditions applicable the given
time. Signs which only apply during daylight or only to specific
circumstances should be removed or concealed when their
significance does not apply. Nothing encourages a disregard of
signs more than regulatory or warning signs displayed for
non-existent conditions or hazards.

Only temporary road signs covered by the South African Road
Traffic Signs Manual should be used. The use of signs not
covered by the manual negates on-going efforts to achieve a
high degree of standardisation of temporary signing practices.
This high degree of standardisation is in the interest of the
general safety of road users and site staff and failure to achieve
it can result in the actual creation of hazards and confusion on
the part of drivers.

Where a roadway is closed, partially closed, or diverted, or
where an obstruction exists in the roadway, the alignment to be

followed by vehicles should be delineated by delineators,
cones, barricades, barriers, roadstuds or road markings, or an
appropriate combination of these devices. Delineation should
be created in such a manner as to give an impression of
continuity, both by day and night. The delineation devices used
should be kept free of anything which could create a hazard
should the device be struck by a passing vehicle.

The manner in which a roadway may be affected by
construction or maintenance operations varies considerably.
Complete standardisation of practices for signing and
delineating such sites is impractical. However, it is important
that design and site staff adopt a disciplined approach to the
traffic management of roadworks sites. A systematic approach
should be used to present the driver with changes in conditions,
one change at a time, by the use of standardised
sub-components. In this way the action or reaction of the driver
can be anticipated and provided for with an acceptable degree
of certainty and effectiveness.

13.1.2 Objectives of Roadworks Signing

1

In order to achieve the safest possible operating environment
the following objectives should be sought with disciplined
attention to detail:

(a) to establish, as far as possible, a standard pattern of traffic
control devices for typical road construction and
maintenance operations which is simple and clear to
understand;

(b) to develop in drivers, by means of exclusive signs which
are visible and have a simple and easily understood
message, a high level of awareness that a reduced
standard of roadway exists ahead of them, and the
knowledge that this requires their increased vigilance;

(c) to generate a high level of driver respect and familiarity for
the efficiency and adequacy of the traffic management used
at roadworks;

(d) to maintain roadway capacity and traffic flow at the highest
possible levels, particularly on the higher class routes,
where large traffic volumes would otherwise result in
congestion, delay and accident potential;

(e

~

to keep roadwork related accident levels at a minimum;

() to provide adequate information to redirect drivers via
alternative routes when detours are implemented,;

~

to provide designers of traffic management systems, and
the site staff who implement them, with adequate tools with
which to accomplish the above objectives;

(9
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13.1.2

INTRODUCTION

(h) to make designers and site staff aware of the need for a
very high degree of discipline in the management of their
sites on a day to day basis.

13.1.3 Norms to be Applied to Roadworks
Signing
1 The norms listed below comprise the principles, criteria or

standards by which the signing of roadworks sites should be
developed:

(a) all temporary signs shall conform to the exclusive colour
code except for regulatory control signs e.g. STOP, YIELD
and NO ENTRY, and existing direction signs which can be
easily re-positioned at traffic deviations (see paragraph
13.2.2.2);

(b) signs from the regulatory, warning or guidance (direction
and diagrammatic) classes may all be used, either
individually or in combination, as appropriate, in the
exclusive colour code with the exceptions noted in
paragraph 13.1.3.1(a) above - in this respect regulatory
signs must always conform to the size requirements
specified for various roadworks applications (see also
paragraph 13.1.3.1(i));

(c) all signs should have retroreflective backgrounds and
regulatory and warning signs should have retroreflective
borders;

(d) diagrammatic guidance signs should generally use a
vertical rectangular format and display a pictorial
representation of the road condition immediately ahead;

(e) the design of temporary diagrammatic guidance signs
embodies the following principles:

(i) red retroreflective areas shall be used to indicate an
obstruction in the road ahead;

(i) one arrow shall be used per lane of traffic in the
direction of travel to which the sign applies;

(iii) unless necessary for effectiveness of the sign
message, one or more lanes of opposing traffic shall be
indicated by one arrow;

(f) when red areas of retroreflective material are applied to
yellow retroreflective background materials the reflective
index of the yellow material should be at least 3,5 times that
of the red material;

(9) distance information plates shall be used wherever possible
to:

(i) indicate the length of a site (only appropriate to sites
over 2 km in length - distances given in kilometres only
e.g.. "6 km");

(i) indicate the distance to a change in road conditions
(transition area - normally 100 m, 200 m, 300 m or 400
m, up to 1 km);

(iii) indicate the distance for which a particular traffic
configuration applies (can be used to "countdown" a
long site to reassure motorists e.g. "For 14 km");

(h) speed limits should be applied realistically and should,
where appropriate, be capable of being altered to suit
changing local conditions and/or time of day;

() regulatory and warning sign sizes should be increased for
rural applications to a minimum size equivalent to that
applicable to a 100 km/h design speed, irrespective of the
speed limit within the roadworks; the same principle should
be applied in urban areas wherever possible using a
minimum sign appropriate to an 80 km/h design speed,;

() when high approach speeds and/or large traffic volumes
pertain, sign messages should be repeated along the
length of a roadway, and, in the case of dual carriageway
roadways should be displayed on both sides of the
roadway (see paragraph 13.1.4.6),

(k) the minimum spacing between repeated signs along the
length of a roadway should be 100 metres on high speed
roads and 60 metres on lower speed roads where space
permits;

() the spacing of delineation devices should be related to the
rate of change of direction, using closer spacings for
sharper changes of direction;

(m)the lateral and vertical positioning of temporary signs at
roadworks should, wherever possible, adhere to the norms
applicable to permanent signs - see Volume 1, Chapter 1,
Table 1.4 - however, it will often not be possible to adhere
to these norms - recommended norms for the positioning of
temporary signs in such instances are given in Table 13.1;

(n

=

temporary direction signs used to redirect traffic to
alternative routes should use the exclusive colour code and
comply with all other design parameters of permanent
direction signs; the use of DIN 1451 Style "A" compressed
lettering is recommended for temporary direction signs to
minimise sign area;

(o) standard road markings , which may cause confusion,
particularly at changes of direction, should be obliterated,;
temporary road markings should be used to emphasise the
new alignment;

(p) to maintain the capacity of the roadway, taper and
crossover design should be directly related to the design
speed of the temporary change of alignment;

(g) a lane reduction taper should never extend over a width of
more than one lane (or at the most a lane plus a shoulder);
if the required reduction in width amounts to two lanes or
more, two or more tapers should be used, each to extend
over a maximum of one lane at a time and be separated
along the roadway by a stabilising area;

(r) to achieve a major change in alignment, without significant
or further reduction in roadway width, a reverse curve
should be used:;

(s) to reduce complex traffic management conditions to an
acceptable level of simplicity, complex changes in width
and alignment should be undertaken one stage at a time
i.e.. alane drop and a reverse curve should not occur at the
same place.

13.1.4 Placement of Temporary Signs at

Roadworks

1 Several of the norms listed in Subsection 13.1.3 relate to the
correct placement of temporary roadworks signs. In particular

ROADWORKS
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13.1.3

paragraphs 13.1.3.1 (k) to 13.1.3.1 (m) state the general norms
applicable to sign positioning at roadworks.

The position of a temporary sign can be specified in three
ways, namely:

(a) longitudinally in relation to the roadway alignment;
(b) laterally in relation to the roadway cross section;
(c) vertically.

The longitudinal positioning of temporary signs at roadworks is
specified for each of the typical layouts covered in Sections
13.8 to 13.12. One of the most important aspects of longitudinal
positioning of roadworks signs is the separation longitudinally
between successive signs. This separation should not
become less than recommended in paragraph 13.1.3.1 (k).
If provision of such separations is difficult to achieve,
consideration should be given to reducing number of signs
because closer spacings will render the signs ineffective in any
case. Certain signs, such as DELINEATOR signs TW401 and
TW402, should be positioned at close longitudinal spacings to
achieve their intended effect. The longitudinal spacing
requirements for such signs are covered in Section 13.5 and
Table 13.4.

The lateral positioning of temporary signs at roadworks is often
constrained by site conditions. Wherever possible the lateral
clearances applicable to permanent signs should be achieved.
These are covered in Volume 1, Chapter 1, in Figures 1.23 and
1.24. The basic requirements of these figures are repeated in
Figure 13.19 together with recommended absolute minimum
values for roadworks situations.

5 Due to the temporary or portable method of mounting signs at

roadworks it is not practical to position signs vertically to
conform to the norms for permanent sign installations. If a
temporary sign is to be mounted on a pole support which is
placed in the ground, the mounting height should be as for a
permanent sign. Guidelines are given in Table 13.1 and
illustrated in Figure 13.19 for the vertical mounting of temporary
or portable signs on stands placed on the road or verge
surface. Such stands may be ballasted to limit accidental
movement but are generally not other-wised fixed to the road
surface.

Throughout this chapter it is recommended that temporary
signs be repeated on the right side of one way roadways such
as carriageways of dual carriageways. The placing of any
temporary sign at the roadside in itself represents a hazard.
This is one of the factors which must be taken into account
when deciding on the reduction in speed limit appropriate to a
roadworks site. It can be argued that the placing of temporary
signs on the right side of the roadway is more hazardous than
on the left side. (However, this argument is dependent on the
design standards of the median separating the two
carriageways i.e. a wide grass median versus a concrete
barrier.) The following factors should be considered before
deciding whether to use right side temporary signs, and the
signs could be considered likely to be effective if a positive
answer can be given to any of the questions:

(a) is traffic likely to be so dense that the numbers of vehicles,
and particularly large vehicles, is likely to significantly
obscure left side signs to drivers in a second or third lane
from the signs?

TABLE 13.1 RECOMMENDED MINIMUM VERTICAL CLEARANCE (mm) TABLE 13.1
FOR TEMPORARY TRAFFIC CONTROL DEVICES (1)
Sign Class 85%lle Approach Speed
or Type <60 km/h 60 km/h — 80 km/h > 80 km/h
Short term 4 200 200 200
Cluster stand 200 N/A N/A
Delineators 200 200 200
Barricades 600 750 750
Chevrons 600 750 1200
Regulatory @ 200 750 1500
Advance warning @ 200 750 1500
Diagrammatic 800 800 1200
High visibility 800 800 1200
Traffic signals ! 2300 2300 2300
NOTE:

(1)  The recommended minimum vertical clearance given is between the underside of the sign and the edge of the trav-

elled way.

(2)  Wherever possible a greater than minimum vertical clearance should be provided.
(3)  Signs should preferably not be mounted in the vertical clearance range 1500 mm to 2000 mm to avoid the risk of

signs hitting vehicle windscreens during collisions.

(4)  Short term work should be limited to work of duration of 24 hours or less.
(5)  The vertical clearance of a traffic signal is specified as being between the centre of the lowest lens and the edge

travelled way.
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13.1.4 INTRODUCTION

(b) is there a change of roadway conditions ahead on the right
side of the carriageway?

(c) is traffic from left being diverted towards the right?

(d) is the work load of drivers on the right side of the
carriageway so much greater than the normal workload for
such an environment that drivers' concentration on traffic is
likely to result in them missing left side temporary signs?

(e) will right side signs be a no greater a hazard than left side
signs?

13.1.5 Road Traffic Sign Colour Indication

1 The chapters of Volume 2 of the South African Road Traffic
Signs Manual (SARTSM) are not prepared in colour.
Relevant examples used to illustrate appropriate
signs, signals and markings are shaded in a
black and white coding which is illustrated
below.

2 The basic principles of the road traffic sign colour coding
system are shown, in colour, in the SADC-RTSM Volume 1,
Chapter 1, Section 1.4, and in the Contents sections of
relevant Volume 1 and 4 Chapters.

Yitite - Black
Rad I!‘_‘__-._- rillow
~ [l = -
o 1
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13.2.1

13.2 TYPES OF TEMPORARY SIGNS
13.2.1 General

1 Almost any type of standard or permanent sign may be warning sign, which indicates the reason for the speed limit
produced as a temporary type of sign by using the exclusive reduction, such that the regulatory sign sits above the warning
colour code of a black symbol, letter or border on a yellow sign.
background in place of the standard white symbol, letter or 6 The shape, proportions and dimensions of all temporary
border on a white, blue or green background. When used with regulatory signs and the dimensions of all symbols used on
temporary signs, all forms of supplementary, distance or temporary regulatory signs remain the same as used on
information plates shall also conform to the temporary sign standard regulatory signs. Examples are given in Figures 13.1
colour code. Details of the relevant signs in each of the major t0 13.3.
sign categories are given in subsequent sections. 13.2.3 Temporary Warning Signs

2 There are certain exceptions to the use of the temporary colour
code. Those relating to regulatory signs are covered in 1 Temporary advance warning signs may be used in sequences
Subsection 13.2.2. of signs approaching a change of direction or transition area at

) ) roadworks sites, or they may be used individually to warn of

3 The contents of this chapter deal with the use of temporary specific local temporary hazards within sections of roadway,
signs at roadworks. The signs may also be used for other detours or temporary roadways.
temporary signing activities such as:

) ] 2 The shape, proportions and dimensions of temporary warning

() general maintenance (e.g. tree cutting); signs and the dimensions of all symbols used on temporary

(b) police or other roadblocks; warning signs remain the same as used on permanent warning

(c) interview traffic surveys; signs.

(d) sports events; 3 In order to improve the target value of the basic triangular

o temporary warning sign the conspicuity of the sign may be

(e) school activities. increased by incorporating it into a rectangular background sign

4 Details of the manner in which temporary road traffic signs with a retroreflective yellow colour and a black border. The
should be applied are given in later sections. triangular border used within such temporary HIGH VISIBILITY

13.2.2 Temporary Regulatory Signs warning signs has been modified to improve the proportions of

these signs. Examples of typical temporary HIGH VISIBILITY

1 Regulatory signs are necessary to inform users of traffic laws or warning signs are given in Figures 13.4 and 13.10.
regulations and to indicate the applicability of these legal ) )
requirements. As a result of the restrictions in roadway width 4 HIGH VISIBILITY signs may be squarg or rectangular in shape.
common to roadworks sites the modification of permanent They ShOL_JId °”'¥ be mgnufactured in-one of the following
regulatory signs to temporary regulatory signs and the use of standard sizes (width x height):
additional temporary regulatory signs are commonly required. (a) square:

2 Regulatory signs related to traffic control DO NOT adopt the (i) 900 mm x 900 mm;
temporary sign colour code. These are: (i) 1200 mm x 1200 mm:

(@) the STOP sign R1; (iii) 1800 mm x 1800 mm;

(b) the YIELD sign R2; (b) standard rectangle (one included sign):

(c) the NO ENTRY sign R3; () 900 mm x 1200 mm;

(d) the ONE WAY sign R4; (i) 1200 mm x 1600 mm;

(e) YIELD TO ONCOMING TRAFFIC sign R6. (iii) 1800 mm x 2400 mm;

3 In order to maintain driver respect for standard and temporary (c) large rectangle (two included signs):
regulatory signs these should not be used without a .
commitment from the road authority to enforce the relevant ()) 900 mm x 1800 mm;
regulations as and when necessary. Failure to do so will result (i) 1200 mm x 2400 mm;
in an increased lack of compliance with regulations, not just at (iii) 1800 mm x 3400 mm
the site in question, but generally.

For further details see Volume 4, Chapters 2 and 3.

4 If a speed limit is reduced at roadworks by the use of a ) )
TEMPORARY SPEED LIMIT sign TR201, a return to the 5 Due to the often corﬁysmg nature of the approach to certain
normal speed limit shall be indicated by the appropriate tempgrary r?azar.ds, |t. is recommended that dlsta.nce plates bg
standard PERMANENT SPEED LIMIT sign R201. used in conjunction with temporary advance warning signs. It is

also recommended that temporary advance warning signs used

5 When localised reductions in speed limit are deemed on their own on high speed approaches, be specified one size
necess:?\ry, it is recommgnded .that the temporary SPEED larger than would be used for a permanent installation.

LIMIT sign TR201 be combined with a relevant temporary 6 It may be advisable, when the situation being signed is
particularly hazardous, to repeat the warning message using a
second sign.
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13.2.4 Temporary Guidance Signs

1 A number of temporary guidance signs are available for use at

roadworks. These fall into the following sub-categories:
(a) Diagrammatic;
(b) Direction.

Temporary guidance signs are particularly effective at the more
complex roadworks site where drivers need the highest
possible level of positive guidance in order that they may
proceed through the site safely and with the minimum of delay
and disruption.

DIAGRAMMATIC guidance signs have been developed to give
drivers a pictorial representation of changes in conditions on
the road ahead. This need has arisen from major rehabilitation
work which has become necessary on the higher class roads in
the country. Their application is of greatest effect on dual
carriageway roads but they are equally applicable to less
complex sites to give a clear and simple message to the driver.

The diagram on each sign must represent only one simple
change in road conditions. If the roadworks site requires
more than one basic transition or change of circumstances,
then each transition should be signed separately, using the
appropriate sequence of signs according to the degree of
change involved, the traffic speed, and/or volume.

The number of diagrammatic sign designs is limited to those
which represent the more common single traffic management
techniques available to control traffic. These represent
sub-systems within the overall traffic management system for a
given roadworks site. It is recommended that the traffic
management of a site be designed around these standardised
sub-systems and signs, rather than by creating new and
unnecessarily complex systems and signs. The following are
the standard categories of DIAGRAMMATIC guidance sign
based on the type of roadworks circumstance they represent:

(a) Traffic Movement Affected by an Obstruction (or apparent
obstruction) - TGS101 series;

(b) Lane Use Control by Regulation - TGS301 series;

(c) Lanes Merge/Converge - TGS401 series;

(d) Heavy Vehicle Guidance and Control - TGS501 series;
(e) Unique Overhead Signs - TGS600 series;

(f) Overhead versions of other sign types - TGS6000 series

Available DIAGRAMMATIC guidance signs are illustrated in
Figures 13.11 to 13.15. For further details see Volume 1,
Chapter 4.

As indicated in paragraph 13.2.4.5 by the category description
DIAGRAMMATIC guidance signs commonly indicate some
aspect relating to a change in condition of a lane of a roadway.
The lane may be the only lane for traffic travelling in one
direction (commonly on a two-way road), or it may be one of
several on a carriageway (commonly one carriageway of a dual
carriageway road). Hazards represented by physical
obstructions, or apparent obstructions at a sudden change in
direction for instance, are represented on DIAGRAMMATIC
guidance signs by large red blocks.

7

10

DIAGRAMMATIC guidance signs are rectangular in shape. The
basic sizes match those of standard rectangular HIGH
VISIBILITY signs as follows (width x height):

(a) 900 mm x 1200 mm;
(b) 1200 mm x 1600 mm;
(c) 1800 mm x 2400 mm.

When a multiple lane layout requires a wider format, the basic
width may be increased in regular increments as follows (width
x height):

(d) 900 mm to 1125 mm or 1350 mm x 1200 mm;

(e) 1200 mm to 1500 mm or 1800 mm x 1600 mm;

() 1800 mm to 2250 mm or 2700 mm x 2400 mm.

For further dimensional details see Volume 4, Chapter 8.

DIRECTION guidance signs may be manufactured using black
symbols, letters or borders on a yellow retroreflective
background to guide drivers to destinations by temporary
alternative routes. The signs may be used in any of the
following typical situations:

(a) when dual carriageway traffic has been diverted to one
carriageway under contraflow conditions and original
permanent signs on the closed carriageway are too remote
for adequate visibility by day and night;

(b) when a route is completely closed to all through traffic and
an alternative route is available;

(c) when the capacity of a route is severely restricted by major
roadworks such as a bridge site and an alternative route
with adequate capacity is available;

(d) when partial closures of routes, street networks or freeway
interchanges become essential to the efficient progress of a
roadworks site.

A modified, temporary GORE EXIT direction sign TGA 4(V) has
been developed which occupies a minimum side space. This is
particularly appropriate to temporary alignments of freeway
off-ramps. Alternatively, for better visual impact, a black and
yellow version of the standard GA4 GORE EXIT sign numbered
TGA4 may be used if space permits (see Figure 13.18).

Temporary DIRECTION guidance signs should be
manufactured according to the appropriate standards as
covered by the Volume 4. Attention should be paid to the
approach speed of traffic as this may permit a reduction in sign
sizes. Typical examples of temporary direction signs are given
in Figure 13.16. The use of DIN 1451 Style "A" compressed
lettering is recommended in order to minimise sign sizes.

13.2.5 Temporary Information Signs

1

Temporary INFORMATION signs play an important support
role to temporary regulatory, warning and guidance signs at
roadworks. INFORMATION signs are commonly used in
temporary circumstances to supplement other signs by giving
additional information to improve driver awareness of
circumstances ahead. The most commonly used types of
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13.2.3

temporary INFORMATION signs which are illustrated in Figure
13.17 are:

(a) COUNTDOWN signs TIN1, TIN2 and TINS;

(b) CUL-DE-SAC signs TIN4, TIN5 and TIN6 (used mainly in
urban areas);

(c) SUPPLEMENTARY PLATE signs TIN11.

Countdown signs may be used in advance of temporary
freeway off-ramps which are often, of necessity, sited in such a
manner that standard visibility distances cannot be realised.
The generally confused environment common to a busy
roadworks site may also make the use of such signs, with
distance plates, of value.

SUPPLEMENTARY PLATE signs are recommended for use
with all classes of sign in temporary signing situations because
standard siting may not be possible for various reasons. The
use of distance supplementary plates also offers the
opportunity to countdown the distance to an obstruction in the
roadway or change of direction, particularly on higher speed
approaches. Distance plates should match the width of the sign
which they supplement.

13.2.6 Other Forms of Temporary Road Traffic

Signs

In terms of the statement made in paragraph 13.2.1.1, road
markings and traffic signals may be used in temporary
situations. However, there are no specific colour code or other
visible variations of road markings or traffic signals for
temporary use. If road markings or traffic signals are required to
be used for a temporary period, they shall be used according
to the normal visual and size requirements and
specifications for permanent use.

It should, however, be remembered that the removal of road
markings is often difficult and can result in confusing visual
messages to drivers, particularly on wet surfaces and at
night-time or when the angle of the sun is low. The use of
removable adhesive retroreflective tapes is recommended for
short lengths of temporary road marking, but tests should be
carried out to ensure that the materials perform as
manufacturers say they will. Alternatively innovative use of high
rate of wear paints, such as water-based paints, may be
appropriate for short term applications depending on the nature
of the road surface.

The needs of roadworks, in terms of temporary signs, can be
many and varied. The wide range of signs illustrated in this
section provides for most situations. Indeed an effort should
always be made to try to design the temporary traffic
management configuration within this range of signs.
There are, however, times when this cannot be done or an
extra effort is needed. Very short term work also often requires
that signs be portable, light weight, and/or collapsible. Figure
13.18 illustrates a collection of less commonly used signs,
variations on standard signs for particular applications, and
non-standard signs which are occasionally used, but which are
not currently detailed in Volumes 1 or 4. In some instances the
variation from more common practice is due to the combination
of signs displayed. In other instances it may be the use of
different materials which is relevant. The use of such signs

should conform to the positional requirements for temporary
signs given in Figure 13.19 and Table 13.1.

If temporary traffic signals are required at a roadworks site they
may be manufactured to be moveable, but they shall conform
to the requirements of legislation, in terms of size, number,
position and modes of operation (see Volume 1, Chapter 6).
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TR
S

Al.5A R1.98
Ref:vald-2. 2.4 Refryoli=2.2. 10 Raf:Voli=2.2.15 Raf:¥oli-2.2.2 Rat:¥oli-2.2.12
Volé-2 2.4 Vold-2.2. 5 ¥old-2,2.4 ¥old-2.2. 4 Vold-2.2. 11

Detail 13 1.1 Control Regulatory Signs

R0 -100 AE04 =80 A204-B0
Red Voli-2.4,9 ¥old-2.4,0/2, 4.2
Deteil 13.1.2 Permanent Reguletory Signs

TR201-B0 TR201-60 TR201-40
Aef ¥eli=2. 4.1 Yold-2.4.4/2.4.2
Detail 13.1.3 Cosmonly Used Temporery Regulatory Signs

KEY TD COLOUR COOE: RED - BLACK

| YELLON % BLLE

NOTE:

(1} Thesigns in Detail 13.1.1 do not have a temgorany form, numbar or colour code. When used temporarnly they
shall have their permanent colours and numbsrs.

(2} A mixtere of permanent snd tamparary signs, with the axcepticn of tha CONTROA. signs in Datail 13,1, 1, & nok res-
ommended at roadworks sites, The lemporany sign colour code shall be used for all signs on the approach o, and
within roadweorks sibes whelher these eccur tor shart, medium or long duralions. The permanant SPFEED LIMIT
signs A2 illustrated = Detail 13.1.2 shall be displayed afler the end of a roadwiorks site al which the relevani
general or other speed limit has been reduced due to the roadworks. All othes SPEED LIMIT signs used shall be
{emporany TA201 signs - see Detaill 1313,

(3}  Thewemgoran regulatony signs indicated in Details 13.1.3 and 13.2.1 are commondy used &t roadworks sies.
Their use is covered by Secliona 408(3), 409(5)(b), 40B(SHch, 41021, 410(5)(a),41 Wb} and Schedula 3 of the
Road Trallic egulations to the Road Tratfic Act, Act 29 of 1089, Other tempaorary regulatery signs are illustrated
im Figuras 13.2 and 13.3.

Fig 13.1 Regulatory Signs for Use at Roadworks - 1
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TR104 TR105
Ref:Vol1-2.3.4/2.3.6 Vol4-2.3.3 to 2.3.7

TR208 TR214

Ref:Voli-2.

TR215 TR218
Ref:Val1-2.4.16 Vol4-2.4.17 Ref:Voli-2.4.18 V014-2.4.18 Ref:Vol1-2.4.21 V014-2.3.19 Ref:Voli-2.4.24 Vol4-2.4.20

Detail 13.2.1 Commonly Used Temporary Regulatory Signs

TR125 TR133 TR202-5 TR204
Ref:Vol1-2.3.19 Vol4-2.3.25 Ref:Vol1-2.3.25 Vo14-2.3.33 Ref:Vol1-2.4.3 V014-2.4.3/2.4.4 Ref:Vol1-2.4.6 Vol4-2.4.6

TR239 TR402 TR402-600
Ref:Vol1-2.4.28 Ref:Voli-2. 4.21 Ref:Vol1-2.6. 4 Ref:Voli-2.6.4
Vol4-2.4.24 Vol4-2.4.40 V0l4-2.6.2 V0l4-2.6.1/2.6.2

Detail 13.2.2 Other Temporary Regulatory Signs

NOTE:

(1)  The regulatory signs illustrated in Detail 13.2.2 are likely to be used only in special circumstances. A wide range of
PROHIBITION signs applicable to specific classes of vehicle is also available. Temporary RESERVATION signs
may also be appropriate particularly at urban roadworks sites. See Volume 1 and 4 for further signs.

Fig 13.2 Regulatory Signs for Use at Roadworks - 2
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TR105-571

TR102-570

TR217-502 TR210-560 TRR04-570 TR218-501

Detail 13.3.1 Typical Temporary Selective Aestriction Regulatory Signs
(Ref:Voli1-Section2.7 Vol4-Sectiong.7)

TR247-TIN41.502 TR214-TINiY. 2 TR216-TINi1. 4

TR247-502-TIN11, 501

(Ref:Voli-Section2.B8 Vol4-Chapter8)

TR402-TINi4.2 TR402-TINi1.3
Detail 13.3.2 Typical Temporary Regulatory/Information Sign Combinations

NOTE:

(1)  Regulatory signs may be combined to create temporary SELECTIVE RESTRICTION Regulatory signs. See Detail
13.3.1. The function of such signs is that the lower secondary regulatory message modifies the applicability of the
upper primary regulatory message. This modification may make the primary regulatoery message applicable only
for a certain period of time, to a particular action or by a particular class of vehicle. Temporary SELECTIVE RE-
STRICTION signs must not be confused with information combination signs - see Detail 13.3.2.

(2)  Information may be added below a temporary regulatory sign as shown in Detail 13.3.2 by means of a SUPPLE-
MENTARY PLATE Information sign to clarify when the regulation to which it refers starts or for how long it lasts,
by means of a text or symbolic message. Regulatory / Information combination signs must not be confused with
SELECTIVE RESTRICTION Regulatory signs - see Detail 13.3.1. The principle physical difference between the
two types is that the SUPPLEMENTARY PLATE always has a black border and the SELECTIVE RESTRICTION
secondary message sign has a border the same colour as that of the primary message sign.

Fig 13.3 Regulatory Signs for Use at Roadworks - 3
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TN336 TW336-NA TN336-NB TW336-NA/TIN41. 3
Ref:Vol1-3.4.30 Vol4-3.4.36 Ref:V011-3.6.4 V014-3.1.6 to 3.1.9

Detail 13.4.1 Roadsworks Ahead

XXX KS

—_
=

TW338 339
Ref:Vol1-3.4.32 Vol4-3.4.38  Ref:Vol1-3.4.33 Vol4-3.4.39

ERIITIIRR
TW331
Ref:Vol1-3.4.24/3.4.25 Vol4-3.4.28 t0 3.4.30 Ref:Vol1-3.4.26 Vol4-3. 4.3

Detail 13.4.2 Commonly Used Temporary Advance Warning Signs

NOTE:

(1)  Waming of ROADWORKS AHEAD has traditicnally been given using Information sign G36A at larger work sites
and WORKMEN AHEAD warning sign W40 at minor work sites. The function of sign W40 has been changed to
that of a general warning of ROADWORKS AHEAD. In terms of the revision to the signing system the sign is re-
numbered TW336. For larger work sites the message "TROADWORKS AHEAD" should be given by incorporating
sign TW336 into a high visibility background with or without supplementary distance plates - see Detail 13.4.1.
Such signs replace sign G36A which is no longer a road traffic sign.

(2)  ONLY temporary versions of warning signs shall be used at roadworks sites and other temporary conditions requir-
ing warning signs such as accident sites, traffic survey sites etc. The signs illustrated in Detail 13.4.2 relate princi-
pally to roadworks use and many do not have permanent versions. The signs are not listed exclusively in
numerical order. Additional temporary wamning signs are illustrated in Detail 13.5.1 and hazard marker signs in De-
tait 13.8.1.

Fig 13.4 Warning Signs for Use at Roadworks - 1
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13.2.8

I

X

X

‘

._

X

CaVavavaravavavavad%

)

3

oYY

5

(S

%

TN119
Ref:Vol{-3.2.8 Vol4-3.2.18/3.2.19

TWi18

TNi17
Ref:Voli-3.2.7 Vol4-3.2.16/3.2.17

TH16

50

OOCK

TW204

TN203

Ref:Voli-3.3.2 V014-3,3.2/3.3.3

TH202

TH205

Ref:Vol4-3.3.3 Vpl4-3.3.4/3.3.5

Th208

TN207

TN206

TH209

Ref:Vol1-3.3.5 Vol4-3,3.£/3.3.9

Ref:Vol1-3.3.4 V0l4-3.3.6/3.3.7

Th2i4
Ref:Vol4-3.3.9 V014-3.3.14

TN242
Ref:Vol1-3.3.7 V0l4-3.3.12

214

Ref:Vol1-3.3.6 V0l4-3.3.10/3.3.14

TW210

S

O

&

S5

&5

(X

£

TN302
Ref:Vol1-3.4.2 Vol4-3.4.2

TN304
Ref:Voli-3.4.1 Vol4-3.4.1

Th215
Ref:¥0l1-3.3.9 V0l4-3.3.15

T304
Ref:Vol1-3.4.4 V014-3.4.4

\~
.

D

PaVAVA

Vv

TH335

Ref:Voli-3.4.29 Vol4-3.4.34/3.4.35

‘

TW333 TH334

Ref:Voli-3, 4,28 V014-3.4.33

TN325
Ref:Vol1-3.4.21 Vol4-3.4.25

.1 Commonly Used Temporary Advance Warning Signs

5

Detail 13

Warning Signs for Use at Roadworks - 2

Fig 13.5
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TH343

TH347
Ref:vall=-3, 4. 44 Vold-3. 4. 44,3, 4. &5 Raf:yoli-3, 4. 38 Vald-3. 4. 48 Ref:voli-3. 4. 39 Vold-3, 4. 47
Detail 13.6.1 Commonly Used Temporery Advence Werning Sipns (Continued in Fig 13.5)

R AR

TwiDd LEL

THID4

W05 ™06 L THi08
Raf:voli-3.2.3 Vol4-3,2.7/3. 2.8

i ™,

11 Wit THii2
ia Ref:¥oli-3.2.5 Vol4-3.2.14/3. 2,12

Refiveli-3.2.4 Vol4-3.2.89/3. 2

Detail 13.6.2 Other Temporary Advence Warmdng Signs [Comtinued in Fig 13.7]

MOTE:

D The warning signs in Detail 13.6.2 may be required at roadworls under certain circumstances but their use is not
likely to be common. The signs are not listed exclusively in numerical order due to the previous listing in Details
13.4.2, 13.5.1 and 13.6.1 of the more commonly used warning signs. SCHOLAR PATROL sign and FARM
ANIMALS signs TW310, TR311 and TW312 have not been illustrated as they are unlikley to be required at
roadworks sites.

Fig 13.6 Warning Signs for Use at Roadworks - 3
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!
ST

W13 THii4 TWi15 TH204
Ref:Vol1-3.2.6 Vol4-3.2.45  Ref:Vol1-3.3.4 Vol4-3.3.1

w217

&, LU0
RN

TW303 TN306 TW307 TN308
Ref:Voli-3.4.7 Vol4-3.4.7 Ref:Vol1-3,4.8 V014-3.4.9

TW318 TH324 Tw322 TW323
Ref:Voli-3.4.18 V014-3.4.22/3.4.23

TW324 TW326 TW327 TN332
Ref:Vol1-3.4.22 V014-3.4.26  Ref:Vol1-3.4.23 V014-3.4.27  Ref:Vol1-3.4.27 Vol4-3.4.32

TN349 TW350 TN363
Ref:Voli-3.4.41 Vol4-3.4.49  Ref:Voli-3.4,42 Vol4-3.4.50 Ref:Vol1-3.4.28 V014-3.4.33

Detail 13.7.1 Other Temporary Advance Warning Sipns (Continued from Figi3.6)

Fig 13.7 Warning Signs for Use at Roadworks - 4
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TH405  TW40B TH4O5/TH40E Option

Fef:¥oli-3L5.1 Yold-3 31 fef:¥odi-3. 5.4 Yold-3.5.1 Ref:¥oli-3.5.4

€€<22>

Fetf:¥oll-3.5.7 Yol&-3.8 6

T
Red:Vali-3.5.4 Vold-2.5.4
w b |

Thdid

LLEH
Red:voll-3.5 011 Vold-3L 6.8

Detail 13.8.1 Temporary Hazard Marker Warning Signs

T TD4
Buardrail Cones
Delineator I

|
Refi¥oli-T. 6.1 Valé-12.6.1  Ref:voli-7.6.4 g A M

105 Delineator T
Detail 13.8.2 Other Warning Devices e

NOTE:

(1) The HAZARD MARKER waming signs indicated in Detall 13.8,1 are commonly used 1o identity specific hazards
or ohstuctons af rocadworks sibes. Signs TW401 and TW40Z, and TW405 are aleo commonby usad in mutiples b
delineale lemparary roadway alipnmants. TWE0S and TWA0E should anly be wsed in muliphes of Bres (3) axcapl
in gore areas.

(2] GUARDRAL DELIMEATORS and TRAFFIC COMNES may be usad temgsrasly fo warm dhivers of altered roadway
glignment, Well trained FLAGMEM may also be usad to good affect to direct tralfic or 1o draw attertion 1o speciic
hazard in the roadway.

Fig 13.8 Warning Signs for Use at Roadworks - 5
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13.2.12 TYPES OF TEMPORARY SIGNS

A%

TW336-TIN1. 4

TH208-TINi1.2 TW341-TIN11.2 TN343-TINf4.2

TN336-TIN{4.4

TW339-TINi4.4 TW339-TIN{1.4 TW336-TIN{4. 4 TW345-TIN{4.5

Detail 13.9.4 Typical Advance Werning / Information Sign Combination
(Ref:Voli-Section3.6 Vol4-Chapter9)

NOTE:

(1)  Information may be added below a temporary warning sign by means of a SUPPLEMENTARY PLATE Information
sign to give further information in regard to the warning being given. The information given on a SUPPLEMEN-
TARY PLATE will fall into one of the following categories - an advisory speed: TIN11.1; a distance "for": TIN11.2
(the distance for which the waming is appropriate); a distance "to": TIN11.3 (the distance to where the warning
takes effect to allow speeds to be reduced); a text message: TIN11.4; or a symbol: TIN11.5.

Fig 13.9 Warning Signs for Use at Roadworks - 6
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TYPES OF TEMPORARY SIGNS 13.2.13

TR104-AC

TRE01-RA-B-
TIN11.3

TR103+TR103-R0O

TR204-RC+TW20B-
WC-TIN{1.2

Ref:Voli-Section3.6 Vol4-2.1.16 to 2.1.21 and 3.1.6 to 3.1.9

TN336-WB- TW302-NA- TH345-WB-
TIN4.3 TIN{L.3 TIN{1.5

TW209-TW324
-WO-TINi4.2

Detail 13.10.1 Examples of High Visibility Application of Regulatory and/or Warning Signs

NOTE:

(1)  Any regulatory or waming sign may be displayed on a HIGH VISIBILITY background sign to increase conspicuity.
This practice is recommended at major roadworks sites where driver information processing is commonly under
considerable pressure. Two regulatory OR two warning messages may be included on one HIGH VISIBILITY
sign. If it is required to combine a regulatory and a warning sign message these must be included on sepa-
rate background signs but may be mounted together with the regulatory message above the warning mes-
sage. SUPPLEMENTARY PLATES are also recommended (see also examples in Figures 13.4}.

Fig 13.10 High Visibility Signs for Use at Roadworks
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13.2.14 TYPES OF TEMPORARY SIGNS

165101 T65102 165104

T6S141 T6s112

TeS115 165116

K y L% =2
T68147 Tes118 165118 165120

Ref:Voli-4.10.15 to 4.10.17 Vol4-8.2.1 1o 8.2.15

Detail 13.11.1 Traffic Movement Affected by en Obstruction (continued in Figure 43.12)

Fig 13.11 Diagrammatic Guidance Signs for Use at Roadworks - 1
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TYPES OF TEMPORARY SIGNS 13.2.15

X

alerelaleleTsleTatetetely
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LT

765131

T65133

T65138
Ref:Voli-4.10.47 to 4.10.24 Vol4-8.2.15 to 8.2.37

Detail 13.12.1 Traffic Movement Affected by an Obstruction (continued in Figure 13.13)

Fig 13.12 Diagrammatic Guidance Signs for Use at Roadworks - 2

MAY 2012 SARTSM - VOL 2 ROADWORKS




13.2.16 TYPES OF TEMPORARY SIGNS

Te5142 T65144

T6S148

765153 765154 T6S155
Ref:Voli-4,10.21 to 4.10.23 Vol4-B.2.37 to B8.2.56

Detail 13.13.1 Traffic Movement Affected by an Obstruction (continued from Figure 13.12)

Fig 13.13 Diagrammatic Guidance Signs for Use at Roadworks - 3
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TYPES OF TEMPORARY SIGNS 13.2.17

168301

T6S305 165306 165307 165308

Ref:Voli-4.10.32/4.10.33 Vol4-8.5.1 to B.5.7

T65405

Detail 13.14.2 Lanes Merge

Fig 13.14 Diagrammatic Guidance Signs for Use at Roadworks - 4
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13.2.18 TYPES OF TEMPORARY SIGNS

165506

Detail 13.15.1 Heavy Vehicle Buidence and Control (Ref:voli-4.10.39 Vol4-8.7.4 and 8.9.2)

165603 T65604 T65605

Detail 13.15.2 Overhead Signs (Ref:Voli-4.10.41 Vol4-8.8.3/6.8.4)

1655106 1556406

Detail 13.15.3 Overhead Versions of Other Diegramsatic Sign Types (Ref:Voli-4.10.42 Vol4-8.8.5/8.8.10)

NB. See also Figures 13.18 and 13.19

Fig 13.15 Diagrammatic Guidance Signs for Use at Roadworks - 5
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TYPES OF TEMPORARY SIGNS

TGE4 T6E2 T6E3 TGE4

TBE12 TGE13 TGE14 TGE45

TGE12. 1 TGE4R.2 T6E12.3 TGE12. 4 T6E2.5
Detail 13.16.1 Temporary Route Marker Signs

: G459
T602-D 1603-0 ﬁ%y///%/

Amended 6D1/TG604

T6D4
T601 &

Te02 A

TGP9+TGP4 T6PS+T6P3 TEP4+T6PY

Detail 13.16.2 Temporery Direction Signs

NOTE:

(1)  GUIDANCE signs comprise LOCATION, TRAILBLAZERS, ROUTE MARKER, DIRECTION, FREEWAY DIREC-
TICN and DIAGRAMMATIC signs. All except LOCATION signs may be used in temporary form. Use is likely to be
limited to longer duration work. An urgent detour may be established using standard format signs TGD2-D and
TGD3 which are designed to be deployed quickly. These may then be replaced in time by larger temporary TRAIL-
BLAZER, ROUTE MARKER or DIRECTION signs. Only a limited range of examples is illustrated.

Fig 13.16 Guidance Signs for Use at Roadworks
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13.2.20 TYPES OF TEMPORARY SIGNS

TINA TINZ
Detail 13.17.1 Countdown Signs

TIN4 TINS TINB
Detail 13.17.2 Cul-de-sac Signs

TINi1.4

TIN14.503 TIN11.504 Combination TIN{1.3/11.4

Detail 13.17.3 Temporary Supplementary Plates

NOTE:

(1)  Theillustrated temporary INFORMATION signs will commonly be required at roadworks sites. At freeway road-
works sites temporary COUNTDOWN signs TIN1, TIN2 and TIN3 indicating relocated off-ramp exit points are
often required. Temporary CUL-DE-SAC signs TiN4, TIN5 and TING are effective and compact signs which may
be used to inform drivers of the temporary closure of a normally through route. Such a temporary closure could re-
sult from such diverse situations as the replacement of a washed away culvert or bridge, which may require a clo-
sure for weeks or months, to a temporary closure for a few hours due to resurfacing, trenching, tree felling or other
short duration works. Temporary SUPPLEMENTARY PLATES may be used with a wide range of regulatory or
warning signs. Their use should not be confused with SELECTIVE RESTRICTION Regulatory signs - see Figure
13.3. Variations of signs TIN4, TIN5 and TIN6 to cover the temporary closure of one approach to a crossroad or
other type of junction are permitted - see exampies in Section 13.10.

Fig 13.17 Information Signs for Use at Roadworks
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TYPES OF TEMPORARY SIGNS 13.2.21

13.2.7 Notes on Figure 13.18

(1) Figure 13.18 shows a selection of temporary signs which
are used occasionally at roadworks, not all of which are
specified in detail in the Manual.

@

~

Detail 13.18.1 illustrates two examples of a horizontally
formatted type of HIGH VISIBILITY sign. The size of this
sign type is not standardised because of the variety of text
messages which can be displayed. Dimensional details
are included in Volume 4, Chapters 2 and 3.

Warning
THI36-HE

=

Detail 13.18.7 (3) Detail 13.18.2 shows a lightweight form of collapsible sign
Reverse Side of Portsble Signs. which can be useful for short term operations, particularly
on multi-lane roads. Typical operations for which such
signs might be used include installing and servicing traffic
measuring devices, and localised repairs to roadstuds or
road markings.

Special

Vertisal (4) Detail 13.18.3 gives an example of a typical arrow board

Format made up of light sources mounted on a backing board. A

variety of light positional patterns may be specified. The

¢ : TBA4 (V) example shown may be switched to display a single shaft
TGA4 [E) +TH413

arrow to the left or right, or a set of three "chevron" arrows,
also to left and right.

+1N414

(5

=

Detail 13.18.4 illustrates a typical lightweight barricade
made of fencing posts, DELINEATION TAPE TD5, and a
highly visible fencing mesh. A number of suitable bright
fluorescent meshes are on the market.

Detail 13.18.8
Temporary Gorg Exit
Bigns,

(6) When no suitable symbol is available for a warning
message, the message may be given as text on a warning
sign as shown in Detail 13.18.5.

Detail 13.18.2 Slip-Over"Cloth”™ Signz on 8 Portsble Frema. Detail 13.16.5
Exanpla of Typical
Tenporary "Text®
Herning Sign.

7

~

Detail 13.18.6 shows the principle of a changeable
temporary SPEED LIMIT sign TR201. The sign comprises
an extra hinged plate which can be "flipped" over to
change the value of the speed limit, or to remove the
temporary speed limit by displaying a blank face.

Non-I1luminated Lights

(8) It is recommended that portable regulatory and warning
signs, particularly those which are on stands which place
the signs only 200 mm above the road surface, be marked
on the reverse side with alternating 150 mm wide black
and yellow stripes as shown in Detail 13.18.7.

Detail 13.18.3 ﬂptjnﬂg (9) Detail 13.18.8 gives the range of temporary GORE EXIT
. : ; Detail 13.48.9 signs TGA4, available for use at temporarily relocated

Svitcheble I1luminated Temporery Lane Configuration Signs freeway exits.

Arrow Hoard,

(10) Detail 13.18.9 illustrates a range of arrow-based lane
configuration signs which are occasionally seen at
roadworks. These signs, which are appropriate during
temporary contra-flow traffic operation, are compact in
size.

Yellow lemps gt 25a
nadinum spacing

(11) Itis sometimes necessary to close a section of road over
a full city block for maintenance. When this occurs in a
CBD environment with one-way roads a special type of
MAP TYPE sign TGD9, as shown in Detail 13.18.10, may
be warranted.

Marking Tape

—— ML " Fluorescent gii"*' ' Deteil 13.18, 10
. gesh /ﬁ@)@ Oetedl 13.18.4 Detail 13.10.6 Custon Designed
Fluorescent Mesh and Changeable Speed Limit TGOS Mep Typa Sign Fig 13.18
(T0S) Delineation Tepe Signs. (Typically for CBO) Other Temporary Signs Used At
Roadwanrks
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13.2.22 TYPES OF TEMPORARY SIGNS

13.2.8 Notes on Figure 13.19

(1) Temporary signs of all classes may be provided at
roadworks mounted in one of two ways:

(a) pole-mounted and buried in the ground as for a
permanent sign, and therefore not portable: or

(b) frame and/or stand mounted, and therefore portable or
movable.

(2) Detail 13.19.1 illustrates basic pole-mounted clearance
criteria which should conform to the provisions of Volume
1, Chapter 1, Table 1.4. The basic minimum clearances

should be:
(@) lateral - A: 1200 mm;
(b) vertical - B: 750 mm;

~

(c) vertical - C: 800 mm (small signs up to 2 m?) to 1600
mm (larger signs).

Fixed Frane

Sign Cluster (CBO)

The lateral clearances should be maintained if the signs
are mounted behind barricades, but may be reduced to be
flush with the rear of a barrier.

Pivot/Folding Freme
Detail 13.19,3 Dimensiona]l Criterie for Portable/Moveble Aegulatory and Werming Signs.

(3) Detail 13.19.2 shows two types of delineators. All sizes of
delineator should be mounted with a minimum vertical
clearance of 200 mm.

!
u - L8 ]

Detail 13.19.3 shows typical portable sign frames for single ﬂiﬂﬂ"ﬂmﬂtiﬂ gi gna.

(4

=

l
1

signs and a single vertical cluster of signs. Such portable
signs are used for all types of short term work. Whilst the
mode of operation requires easy portability, operators
must be aware that signs placed only 200 mm above the
road or verge surface can very easily become ineffective.
Care has to be exercised over longitudinal positioning to
ensure that the signs are in fact visible to drivers. Failure to
achieve adequate visibility of signs could result in legal
action against the responsible road authority or contractor.

13m0

1200

1600

ke ’|5':' 1200 3‘:'| ':i 1200 iET | Samitbary
bal last ballnat
Detail 13.19.4 illustrates two typical movable barricades Direction Signs. Front Side Frant Side

which display road signs. Whilst general dimensions are Werning Barricede Hﬂﬂﬂﬂm Barricade

given for information these are not obligatory, although Deteil 13.48.19 £ X : : ; 5 .
size will be dictated to a certain extent by the signs to be Clearances for Pole Mounted Signs Detail 13.19.4 Dimensionel Criteria for Movahle Berricade Mounted Si [a,

displayed. The height of sign indicated should be
considered as a minimum.

G

~

®

~

Detail 13.19.5 also illustrates typical larger movable sign
supports and frames. Again the dimensions given are
representative and may be varied within the constraints of
the sizes of the signs to be displayed and the stability of
the overall frame.

E00-
1200

e

15060 for BOka/sh

(7) Ballast sandbags are shown in the examples. These
sandbags should have a mass of around 30 kg each and
must be maintained and replaced as necessary to ensure
the stability of the signs and their supports.

1000 for GOkn/h

200
| HIN

(8) Minimum vertical clearance requirements are recorded in
Table 13.1 in Section 13.1.

Fig 13.19 _ Oeteil 13.19.2 : +
Mounting of Temporary Signs — Oelineator Vertical Clearance. Netail 13.10.5 Dimensional Criteria for Lerger Movable Signs end Supporta.
Options and Minimum Clearances
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TRAFFIC MANAGEMENT

13.3.1

13.3 TRAFFIC MANAGEMENT
13.3.1 General

1

In order to adequately deal with the needs of manual or
handbook users, it is necessary to go beyond the specification
of sign face designs and sequences. It is necessary to develop
a standardised approach to the traffic management of
roadworks sites. This applies particularly to the more complex
conditions. Ideally it should be possible for almost any site
condition to be simplified to a number of standard treatments
and, therefore, traffic should be accommodated within the
range of signs detailed in this Chapter. According to this
principle, the motorist should then have to deal only with
familiar situations and preferably with only one at a time.

The layouts provided in later sections have therefore been
prepared with these objectives in mind. Each condition has
been subdivided into standard components or sections as
shown in Figure 13.20. In some cases, one or more of the area
or zone subdivisions may be repeated. The primary reason
for this approach is the ultimate safety of drivers and
workers. It is not an uncommon practice to complicate the
situation presented to drivers by superimposing changing
conditions such as road width reductions or carriageway
crossovers upon each other and/or by locating them at
interchanges. This results in drivers trying to negotiate these
changes in condition and interpret their directional needs at the
same time. Wherever possible this situation should be avoided.
There will, however, always be circumstances where, for
reasons of cost or physical conditions, such a superimposing of
activities is unavoidable. In this event carefully prepared special
signing techniques will have to be employed.

In the interests of safety these principles should be carried
through to the preparation of less complex traffic management
situations. A systematic breakdown of any site into
standardised sub-components is likely to result in more efficient
and safe site operation because it will allow the site supervisor
to clearly understand the traffic operation of the site.

In certain instances it will be necessary to create, within
sections of a roadworks site, conditions where traffic is reduced
to one-way operation. In this event the passage of traffic will
have to be controlled manually or automatically. Three methods
of traffic control available are:

(a) flagmen;
(b) STOP/RY-GO signs;
(c) temporary traffic signals.

Details of these traffic control methods are given in Subsection
13.3.9.

As part of the general traffic management effort at a roadworks
site, the resident engineer AND the contractors' representative
dealing with temporary signing and delineation should institute
a regular programme of checking the site for compliance with
specifications, including sign cleanliness. This inspection
programme should occur as frequently as necessary to keep
the site correctly signed and delineated. This may need several
inspections a day. The inspection programme should pay
particular attention to the effectiveness of the signs and
delineation under adverse weather conditions, at dusk, and at

night. In extreme cases, the illumination of critical signs may be
justified by a combination of such conditions and high traffic
volumes. Care should be exercised not to create running lanes
which are too wide for one traffic stream but not quite wide
enough for two traffic streams (see paragraph 13.4.3.2(c)).

13.3.2 The Advance Warning Area

1 This area is used to advise motorists that there are temporary

conditions ahead of them which require particular care. Almost
invariably, a stepped reduction in the speed will be required
within this area. These speed reductions should be indicated at
reasonable intervals (200 m minimum), and occur in 20 km/h
steps until the speed for which the traffic control has been
designed is indicated. It is good practice to repeat the final
speed limit at least once. It should be noted that, depending on
the nature of the change ahead, any of the DIAGRAMMATIC
guidance sign layouts given in Figures 13.11 to 13.15 may be
used, but the use of non-standardised sign layouts should be
avoided.

The length of the Advance Warning Area should relate directly
to measured approach speeds. A realistic distance must be
allowed for speed reduction. High traffic volumes will be better
handled if the standard length of this area is generous, since
more time is needed to take in the sign messages and react to
them under heavy traffic conditions. For approach speeds of
around 120 km/h and moderately high to high volumes, a base
length for the Advance Warning Area of 1000 m is required. If
traffic volumes are low and/or approach speeds in the region of
80 km/h, this length may be reduced to 600 m. This reduction
applies particularly when changes in road conditions, such as
alignment or width, occur within the main site.

e.g. a section of 16 kilometres of rural road may be under repair
or reconstruction - the effects of work on traffic will vary widely
through the site - assuming a 120-100 km/h approach speed
and high traffic volumes, a full Advance Warning Area sign
sequence covering 1000 m should be used - speed within the
site is likely to be controlled at 80-60 km/h - at these approach
speeds the secondary Advance Warning Area sign sequence
for local deviations can be reduced to 600 m in length, or, for
simple cases, even to 400 m.

Urban sites will commonly have limited space for Advanced
Warning Area signs. However, every attempt should be made
to provide adequate advance signing. High speed arterials
should normally have sufficiently long block lengths to allow
Advance Warning Areas in the range of 600-300 m. On lesser
roads or in busy business areas, shorter Advance Warning
Areas in the range of 150-75 m should be used. In the latter
cases, consideration should be given to taking lane closures
and the relevant signing into the preceding block.

13.3.3 The Transition Area

1 This is the area in which drivers are required to take an action,

such as:

(a) shift position on the roadway without reduction in the
number of lanes;

(b) merge two lanes into one (lane drop);
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TRAFFIC MANAGEMENT

(c) cross the central median (crossover);

(d) enter a detour completely separate from the road under
construction.

The transition area must be clearly defined using delineator
plates and should conform to the layout depicted on the
guidance signs preceding it. The more complex roadworks
sites should be broken down into a number of standard
transition situations. No signing for subsequent transition
conditions should be included within a transition area.

The transitionary action required of traffic can be achieved in a
limited number of ways, e.g.:

(a) ataper;
(b) acrossover;
(c) adeviation (normally reserved for complete re-routing).

The length of a transition area will depend on the approach
speed of traffic and the amount of shift in alignment involved by
the transition. Details of the length of tapers and crossovers are
given in Subsections 13.5.5. and 13.5.6.

13.3.4 The Stabilising Area

1

The purpose of this area is to allow traffic flow to stabilise after
negotiating a transition area before reaching another change of
condition. If more than one transition area is required to
achieve the final traffic configuration, the signing for second or
subsequent transitions should be located within the stabilising
area(s). The stabilising area is normally defined by delineator
plates.

13.3.5 The Buffer Zone

1

This is the limiting form of stabilising area. It is normally used
between a transition area and the work area. In a situation
involving more than one transition area the buffer zone will
occur after the transition area closest to the work area. The
principal function of the buffer zone in such situations is to
separate the traffic from the workers at the site in the interests
of worker safety. It can be a relatively short distance but never
less than 50 m. Provision of a longitudinal buffer zone, and
indeed a lateral buffer zone within the work area, must be
considered as fundamental to effective worker safety.

13.3.6 The Work Area

1

This area must be adequately defined by delineators in the less
complex conditions. Where there is a risk to traffic or workers of
vehicles entering the work area, temporary barriers of a
standard sufficient to prevent vehicle penetration are
recommended (see Subsection 13.5.3).

When traffic is relocated well away from the work area, little
action is required along the length of the work area other than
to protect contractors' vehicles and employees. If such a re-
location results in two-way traffic flow then special attention
should be paid to the definition of the line separating the two
traffic flows. Under normal conditions, the minimum treatment
should involve the marking of a temporary DIVIDING or NO
OVERTAKING line where appropriate. This line should be
supplemented by temporary roadstuds.

If the section of detour running parallel to the work area uses
asymmetrical lane configurations, drivers should be reminded

of this situation by using lane arrangement signs as shown in
Figure 13.70. If the condition exists for considerable distances,
it is recommended that these signs be repeated at regular
intervals and that a distance plate indicating the remaining
extent of the condition be added to the signs.

Where an asymmetrical lane configuration is varied to permit
overtaking through a long site for instance, then the signing and
marking of this treatment should follow the principles laid down
for transition and stabilising areas. An example is given in
Figure 13.70.

Experiences with major road rehabilitation contracts have
shown a tendency towards increasingly long road sections
under construction. There may be very valid economic reasons
for such a practice. However, if a site is going to be long, extra
care must be taken to ensure adequate overtaking
opportunities. In addition, great care must be taken to control
the manner in which work phases are completed and reopened
to traffic. The random mixture of full construction, with and
without road markings, and short incomplete sections of work
should be avoided at all costs. The resultant confusion on the
part of drivers is to be expected, and can be extremely
hazardous.

13.3.7 The Termination Area

1

This area involves the return of traffic to normal flow conditions.
In simple cases this can be achieved by a relatively rapid taper
of delineator signs. In more complex conditions a reverse
crossover may be required. This should follow the same
principles given for such conditions at the start of a site and
dealt with under Subsections 13.3.3 and 13.3.4.

Courtesy signs and permanent speed limit signs restoring the
normal speed limit conditions should be erected adjacent to
each other as soon as possible after the end of the Termination
Area.

13.3.8 Traffic Management Planning

1

It is not possible to predetermine how all construction sites shall
be managed because there are too many variables. As has
been mentioned earlier, however, it is considered very
important to plan, and work, in a systematic manner and in
standardised steps. The objective of such an approach is to
optimize site efficiency, traffic flow and all aspects of safety.

The temporary road signing system covered by the typical
applications in this chapter have been documented and in use
for several years. However well developed the system may be,
there will always be scope for improvement and refinement. It is
therefore important that practitioners develop their utilization of
the system along disciplined lines and include feedback at all
phases of the process. Detail 13.21.1, in Figure 13.21,
illustrates a breakdown of a structured planning process.

At a more detailed level planners should identify the component
parts of a site long before ordering signs or transporting them to
site. Detail 13.21.2 shows an arrangement of typical site
components. Almost every road construction or maintenance
site, however small, can be broken down into the basic system
components. At a major site each of these may be several
hundred metres in length, whereas, for a small urban

(continued on page 13.3.6)
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TRAFFIC MANAGEMENT

13.3.3
TERMINATION AREA ACTIVITY AREA TRAANSITION AREA AOVANCE WARNING AREA
Traffic resmes The area occupied by workers, Traffic changes positicn Iratfic iz warned by a regular sequence of 1N
nornal driving machinery and the work area ar configuration of the trensition situation and the work activity
- - H |
' WORK ZONE ~ BUFFER Z0ME
Sonce within which vork  protection for | :mflimf o
E - i cerried out !!EEEH end traffic OEL INEATOR PLATES TWAQ2 [ar THAOL)
1. i i far nighttine and long ters use
1
_==-_ L] —a I=l = = [ =] L] [ =1 il e =] = = = = = v E=] = |=l- L= -==-_
; —
| \
BUFFER SPACE
{1ateral)
T
ACTIVITY AREA
BUFFER 70ME TAANSITION AREA STAHILIZING AREA TRANSITION AREA
_— Tratfic changes position Tratfic flov stalilizes Treffic chenges posikion | DUAL TRANSITION
ar configuraticn gfter transition or configuration ZONE TREATHENT
= - [ Mey comprise tvo Lepers,
a5 shown, or & {eper
— folloved by @& crossover
! ' l i JM or other coebination of
g 4 4 a4 d '1 e R T trangitions] movements
. 4 g 34 it ' = - ] - - - . -
- I\\ | B —
R !
[ 1 |
| BUFFER SPACE
[iateral] sefety DELINEATOR PLATES TwW40{
margin betveen for nighttine and long term use OF
traffic end workers TRAFFIC COMES T4
for deytine or short term use
Fig 13.20
Component Parts of a Temporary
Traffic Control Zone
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13.3.4 TRAFFIC MANAGEMENT

" Fré Rdvance Warring Are | e
R 1 |____lor Public Feletions) |
. S — evelopment o lr |
the system | orsren : Fre)

Advance Warning Ares I
\b Transition Area I
(|

Additional sequence reguired for esch
pxtra transition up to the stert of
the work arga

Advance Warning Area I
Transition Area I

Stabilizing Area I

Documentation Stabializing Area
{or Buffer Zone)

|

& — Specific site plan
l -

Feedback W/

- Advance Hﬂr"rlirlﬂ Area
! :
w Transition Area I

¢ : Stabilizing Area I

e o o T o o o o e G R LB GG DT T oo

Extra soguence required for evary
transition between work areas

Work Area

e ——

Work Area

| Termination Area I
Detai] 13,21.1 Planning System.

Fig 13.21

Components of a Systematically Deteil 13,21.2 Systemptic Arrengement of Typical Site Components.
Deceloped Site
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13.3.5

3 TRAMSITION

AREA

§ WCTION raguires
from arivers

¥ poawiole unatacle
Tlow on Exit

N

B0-300m

2 ADYANCE
WARNING
AREA

¥ regulstory and
warRing Aigne

W HO special mc-
Lish IroE arives

e

oo g A T A

Gile-1. %A

1 PRE
AOVANCE #
WARNIHE -

I® ookionsl :;
§ warwifg oF dfhar-
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13.3.6

TRAFFIC MANAGEMENT

13.3.9 Traffic Control

(continued from page 13.3.2)

maintenance exercise they may each be only a few metres in
length. At a training level it is important that maintenance crews
"think" out all the components, even if all that is placed on the
road is a set of delineators or traffic cones.

Figure 13.22 shows a similar arrangement to that given in
Detail 13.21.2 but gives more detail on the function of each
component of the site and illustrates how the different
components form a cohesive and flowing site.

Methods - One Way

Traffic

1

The choice of the traffic control method to be used will depend
on the speed and volume of traffic, and on the length of, and
visibility on, the section of roadway subject to control.

Flagmen are a simple and flexible method of traffic control
suitable for use when traffic volumes are less than 200 vehicles
per hour. The flagmen at each end of the one-way traffic
section must be clearly visible to each other and the section
should not exceed 100 m in length. If the obstruction is
intermittent the need for flagmen may be occasional.

Flags should be at least 450 mmx450 mm and should be made
of a durable fluorescent red-orange or red cloth fastened to a
staff at least 1 metre long. The free edge of the flag should be
weighted to ensure a vertical position during windy weather. A
diagonal stiffener may also be used for the same purpose.

Flagmen stations should be located far enough from the
roadworks to ensure that drivers have sufficient distance to
slow down before entering the work-site but not so far away
that the drivers will tend to increase speed before passing the
work-site. The flagmen should stand either on the shoulder
adjacent to the lane of traffic they are controlling or in the
barricaded lane. Under no circumstances should they stand in
the traffic lane. In rural areas flagmen should be clearly visible
to the traffic they are controlling from a distance of at least 150
m. For this reason they should stand alone, never permitting a
group of workmen to congregate around them.

Distinctive clothing should be worn by flagmen on duty so
that the public will recognise them and respect indications given
by them. They should be issued with fluorescent-coloured
helmets and safety jackets as illustrated in Figure 13.30.

The careful selection and training of flagmen before making
them responsible for the flow of traffic is essential. The
efficiency of flagging control is often dependent on the
inteligence of the flagmen. Flagmen should have good
eyesight and hearing, and be mentally alert.

Flagging procedures are prescribed in the Road Traffic Act
and must be standardised so that the travelling public
throughout South Africa can expect to be given the same
signals by flagmen controlling traffic. Details are illustrated in
Figure 13.23. The purpose of flagging procedures and
STOP/GO control is to regulate and control traffic flow, and to
warn drivers of a potential danger ahead. Regulation and
control of traffic by flagmen will normally be undertaken to allow
access by construction vehicles or to operate one-way traffic
flow. Such interruptions in an already restricted traffic flow
should be kept to a minimum. Drivers will become irritated by
delays in excess of two minutes. Irate, impatient drivers

will be inclined to disobey traffic control measures and speed
limits at roadworks, to the risk of site staff and themselves.
Flagging procedures can be very effective in drawing attention
to hazardous features of a roadworks site because of the flag
movement involved. The basic flagging procedures are
described briefly below and in full detail in Figure 13.23. Detail
13.23.3 illustrates some innovative flagging techniques.

To stop traffic flagmen shall face approaching traffic and
extend the flag horizontally, at right-angles to the traffic lane, in
a stationary position so that the full area of the flag is visible
hanging below the staff. The free arm should be raised with the
palm towards the approaching traffic (see Detail 13.23.1).

The signal to proceed may be given when it is safe for traffic
to proceed. The flagmen shall stand parallel to the flow of traffic
and, with flag and arm removed from the view of the driver,
shall signal traffic with his free arm to proceed. The red flag
shall not be used to signal traffic to proceed.

To slow traffic down flagmen shall stand in the position for
stopping traffic as set out above and move the flag up and
down at a steady pace. When the approaching vehicle has
slowed down sufficiently, the flagman shall change his stance
and give the signal for traffic to proceed.

STOP/RY-GO R1.5A and R1.5B portable sign should be used
when traffic volumes exceed 200 vehicles per hour and
one-way traffic operation is essential for safe passage through
a work section greater than 100 m in length. The signs should
be controlled by a responsible person who should have at least
the qualities referred to in paragraph 13.3.9.6. The sign should
be positioned so that it is readily visible to the approaching
driver (see Detail 13.23.2). A typical advance sign sequence
which should be set up ahead of the STOP and GO/RY signs
R1.5A and R1.5B is shown in Figures 13.40 and 13.44. The
workers controlling the signs should be visible to each other, or
be in radio contact, and the most responsible employees
should be detailed for the purpose of co-ordinating traffic flow.

Temporary Traffic Signals should be used if one lane
one-way traffic is required to operate at night. Temporary traffic
signals should also be used if flagmen/STOP-RY/GO/radio
operation of a one-way section without inter-visibility is not
satisfactory for whatever reason. As traffic volumes increase
above 500 vehicles per hour, the use of temporary traffic
signals to minimise delay to traffic is recommended at all one
lane one-way sites (see also paragraph 13.3.9.3).

Temporary traffic signals should always be used with the
appropriate warning signs. The temporary marking of a stop
line is recommended.

The cycle of a fixed time traffic control signal should be
carefully adapted to the specific work area. The green signal
face should be illuminated for a period which would be
sufficient to permit a group of vehicles to pass through the area
followed by an all-red period for both directions to allow
complete clearance of the section by the vehicle group.

Depending on the anticipated traffic pattern, a vehicle actuated
traffic control signal with temporary actuation loops is likely to
be more efficient in the handling of traffic.
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TRAFFIC MANAGEMENT

13.3.7

Werning Traffic

Stand fecing treffic looking directly st the
driver - Flag in left hend - move flag up end coin
from side of leg to shoulder height conbinuously

- For added effect move right ae up and doin

as well.

To Gtop Traffic

Stand fecing trafiic lodking directly at the
driver = Fleg in Ieft hand - mave fleg up and down
from side af leg to shoulder until vehicle is

100 paces away - Looking at driver directly -
hold fleg at shoulder height with outstrebched

P o - Raise right hend with paln to face traffic

- This procedure 15 for short-ters use only.

Vehicles To Proceed

Turn right hend side of body towards cncoming
traffic = lower fleg behind ledt leg end indicete
with horizontsl ssinging mowesent of the right
grn that vehicles may procesd.

To Slow Traffic Down

Stand facing traffic looking directly at the
griver - Egep flag at shoulder hedght with out-
stretched arn and reise right hend - peln facing
traffic - As soon a5 Lraffic has sloved enough
turn right hand side of body to oncoming treffic
- Lower f1eg behind left leg and indiceta with
horizonkel swinging movement of the arm Ehat
vehicles sy proceed.

Warning of Slow-Moving Vehicles

Kalk 300 paces in front of moving vehicle

while reising and lovering f1eg contirmous]y

from gide af lep to shoulder height - AL sharp
curves oF when visibility of wehicles is reduced,
stand still, facing end wisible to oncoming braffic,
gnd continue to raise and lower flag to warn treffic
- usa flap in arm nesrest to road.

Oetail 13.23.2

Warning Traffic

Stand with right hend side of body Léwards Ondosing
traffic - hold STOP/GD sign with GO turned to
braffic with right hand - Move fleg up end down
continuously, behind sign, from side of left leg to
shoulder height while wehiclas &re approaching.

To Stop Traffic

Stand with ripght hand side of body towsrds oncoming
traffic - hold ST0R/G0 sign with the GTOP side

fecing treffic - Move flag up and down continuously
from side of left lep to shoulder height, behind sign,
intil traffic is 100 paces eway then keep fleg ot
shoulder height painting towerds roed centra,

Vehicles To Proceed

Meke sure that all vehicles from the other side
heve passed through end that the flageen at the
oppagite erd hes closed the road - Turn STOP/GD
gipn to &0 and Jower flag behind left leg behind
the sign.

To Slow Traffic Down

Gtand with right hand sice of body fowards ancoming
traffic - hold STOP/B] sign with ripht hand with STOP
facing traffic - Hold fleg et shoulder height with

laft hend pointing towerds road centre - hen oncoming

vehicle has slowed, turn sign o GO énd lower fleg
behind lefl leg behind sign

ST0P/G0 Procedures

s =
'."'- .-'. L iy

R e

r B e A

Flags nay be atieched Lo sign fremes
5o thal the flag navenent and visusl
inpect draws attention to the sign.

To erhance the “Nerning Traffic” nessage
@ flegeen mey use two (laga and drov
aktention fo signs.

Deteil 13.23.3
Innovative Procedures

Fig 13.23
Flag Procedures
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13.3.8

TRAFFIC MANAGEMENT

The installation of temporary traffic control signals together with
the proposed timings sequence should receive the prior approval
of the road authority concerned.

A typical traffic management layout for temporary traffic control
signals is shown in Figure 13.57.

One-way operation of long sites is not generally recommended.
If no other alternative exists, then such a site must be provided
with adequate passing places. The passing places must be
located so that they are inter-visible. This will allow approaching
drivers to exercise a yield procedure. One direction of traffic
should be given priority over the other through the full length of
the site unless some specific condition of the site makes such a
control arrangement unsatisfactory. The direction of travel which
must yield right of way shall be indicated by appropriate signs.
Each passing place layby shall be signed to indicate the right of
way priority. It is recommended that on sites over 1 km in length,
reassurance signs be located to advise drivers of the extent of
the site remaining.

13.3.10 Traffic Control Methods - Slow-moving

1

Work

Many general maintenance operations on roadways normally
require some form of lane closure. Typical of such tasks are the
following:

(@) road marking;

(b) road surface condition surveys;
(c) alignment surveys;

(d) deflectograph surveys;

(e) grass cutting;

(f) street lighting maintenance;

(g) gardening/weed spraying;

(h) roadstud application;

(i) service installation.

These operations all require a slow-moving, or stop-start
operation on the roadway, and due to the nature of the task this
will normally extend over many kilometres. This has traditionally
involved dropping one lane over such a distance, much to the
disadvantage of traffic. The number of traffic cones required and
the time needed to place them can be saved by carrying out
such operations from, or in front of, a vehicle or vehicles
equipped with high visibility rear treatment or towing trailers with
such equipment.

Vehicles used for slow-moving maintenance operations or
survey work should be painted in conspicuous colours and be
equipped with one or more yellow flashing lights. If the vehicle
(or tractor) is used in a contra-flow operation, such as grass
cutting on a central median, it must be equipped with a flashing
light on each side of the vehicle.

In addition, it is recommended that slow-moving vehicles used
for mobile or stop-start work be provided with high visibility rear
treatment. This treatment may include a road traffic sign
appropriate to the operation, similar to the example illustrated in
Figure 13.31. If the vehicle itself is not suitable for such
treatment, it should tow a trailer suitably provided with a high
visibility rear treatment. The use of a trailer is particularly relevant

to operations which can be carried out from a conventional motor
car, such as road surface condition surveys. Such a vehicle
cannot be easily differentiated from normal traffic and it may be
travelling at 10 km/h instead of 100 km/h, an extremely
hazardous operation. In this event a trailer with high visibility
treatment will offer a simple safety device together with a
convenient way of carrying test equipment.
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SETTING SPEED LIMITS 13.4.1

13.4 SETTING OF SPEED LIMITS AT
ROADWORKS

13.4.1 General

. . . . . . engineer should relate his temporary road geometry to the
1 Excessive vehicle speed is a major contributor to accidents at 9 porary 9 y

roadwork sites. The purpose of speed limits is therefore to
reduce the number and severity of accidents to minimum
levels consistent with the provision of smooth and
efficient traffic flow. At roadworks sites the normal, or
anticipated, road environment is changed. The driver, on his
first encounter with the roadworks, has difficulty in determining
a safe speed through the changed road environment. In
addition, detail changes may be made to long term sites so that
even the regular user may find his judgement of circumstances
inadequate.

It is essential that speed limits are realistic and that the
public can learn to respect and rely on them. In deciding on
speed limits for a site the following factors should be taken into
consideration:

(a) the design speed of the geometric components of the site;
(b) the applicability of advisory speeds;

(c) the proximity of works and machinery;

(d) traffic volumes and the effects of loss of road capacity;

(e) the likelihood of adequate enforcement of speed limits;

(f) the length of the site.

It is important that designs of traffic accommodation measures
take these factors into account. In planning the traffic
management and work phases the need for unrealistically
low speed limits, over excessive distances, must be
avoided. If a site is long and there is a localised need for a low
speed, the speed limit for the whole site should not be dictated
by such localised conditions. Speed limits should rather be
reduced locally where necessary, with a recommended
minimum length of operation within long sites of 300 m to 500
m. Alternatively the use of localised advisory maximum speeds
should be considered.

13.4.2 Design Speeds

1 The basic safety principles governing the design speed of

permanent roadways should also govern the design speed(s)at
roadworks sites. Geometric standards and traffic control should
be kept at the highest levels possible. The traffic control plan
should be designed on the assumption that drivers will reduce
their speed only if they clearly perceive a need to do so.

The following factors should be taken into account when
deciding on design speeds and these speeds applied to Table
13.3 as potential speed limits:

(a) Geometry of Travelled Way

A most important factor in relation to temporary alignment is
the horizontal curvature. Figure 13.24 gives details of
reverse curve treatment and Table 13.2 covers a range of
minimum radii in relation to design speed, superelevation
and side friction factor. Since road surface conditions vary
widely at changes of direction and at detours, and correct
levels of superelevation are rarely provided (reverse
cambers or superelevations may even occur), the design

anticipated road conditions, bearing in mind the need for
realistic speed limits. Likely values for "e", "i" and "R" for a
site can be applied to Table 13.2 to determine an
appropriate design speed/speed limit.

In the context of roadworks situations the treatment of
tapers in roadway width is also an important aspect of the
horizontal alignment presented to drivers. Design criteria for
tapers are covered in Section 13.5.

The vertical profile of a road is also a critical geometric
element particularly when low standards are applied to
temporary elements such as deviations or detours. In the
past, poor attention to the combination of temporary vertical
and horizontal alignment has often created hazardous
conditions  within roadworks sites. The effects of low
standard vertical alignment must be analysed as part of the
traffic  accommodation planning process including
adjustments to standard positions for signs relating to a
subsequent hazard.

(b

~

Stopping Sight Distance

The stopping sight distance is the distance a driver must be
able to see ahead in order to stop in safety as illustrated in
Figure 13.25. This is normally based on the vertical or
horizontal sight line between a driver's eye located 1,05 m
above ground level to an object on the roadway ahead
which is 0,15 m in height. If altered road markings are a
particular feature of the site, consideration should be given
to reducing the object height to zero so that the driver can
observe the road markings at an adequate distance. Once
stopping sight distances have been determined relevant
design speeds can be obtained from graphs in Figure
13.25.

(c) Width of Roadway

The travelled way is commonly reduced in width at
roadworks sites. Particular attention should be paid to
conditions when parallel reduced width lanes pass through
reverse curves so that sufficient space is available for large
vehicles. The following recommended speeds may be
related to Table 13.3:

() Rural 3,6m-3,1m -100 km/h
3,1 mand lower -80km/h

(i) Urban 3,6 mand higher - prevailing speed limit
3,6 m-3,1 - prevailing speed limit
3,1 mand lower -60 km/h.

If more than one lane width of roadway is available, but
insufficient width for two, even narrow, marked lanes, it is
recommended that the lane be delineated at a standard
width. This will discourage attempts to overtake when
insufficient lane width is available.

(continued on page 13.4.4)

MAY 2012

SARTSM - VOL 2

ROADWORKS




13.4.2 SETTING SPEED LIMITS
TABLE 13.2 MINIMUM RADIH OF HORIZONTAL CURVATURE TABLE 1a.2
Antlcipated B85% ile Spead (km/h] Ay(1) Rall) R4(1) Rgl1)

{m) (m) {m) {m)
50 B0 124 1688 248
&0 110 166 280 arz
Fit 160 264 383 L8
&a 210 360 531 T20
a0 270 477 G094 454
100 350 518 BET 1236
110 430 TEE 1113 1572
120 530 SBG 1375 1872
NOTES:
(1} The figures in Table 13.2 are derived wsing the fermulae:
_ w2 S T
e+l= Jom A= —Tan
whara @ois the superalavalion rate (mm)
tis the side friction factor
vis vehicle speed (kmdh)
Ris the curve radius (m)
and where -for Ay =01 (1in10) amd f = fmax
= for Hg o=0 and | = imax
-lor Ay & =0,025 (1 in 40) and | = 0,5 Imax
-r|::-|'l=|,,,r e=0 and | = 0.5 fmax
mﬂfm&::ﬂ.lﬂ—ﬁ {8 0,16 at 50 lomvh to 8,10 a1 100 km'h for GOOD road surface)

(2}  Forpractical purposes a8 minimum 35% de/design apead of 50 kme'h s considered raalistic. [ significant deays amn
acceptable this mingmum may be rcheced 30 km'h inourban areas.)
(3} Valees of "e" and “f" have been chosen bo cover a nommal design range with respect bo readworks deviglions. |
should e bome In mind Shat ° values could be very much lower than 0.5 fmax due to poor rosd suiace conditions
{mud, bleading surace or boose gravel or chippings).
(4}  Table 13.2 is not a design table, |t intendsd a5 A guidaling o damonstrate the affects of sub-standand superelevation
andlor sicke friction lactor, to assisl designers in fheir choice of curve radius andlor speed according lo anficipated
conditions. | valuies of " and "1° can reasonably bs assumed, radii can be inteqpolated, from the tabla. Sincs thene
is a wide daily vamation in site conditions this methoed of selection s likely o be adequate provided the designer

assumeas the worst likely conditions.
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SETTING SPEED LIMITS

13.4.3

Detail 13.24.1

AEYERSE CLUMVE DESIGN-HETHOO § - HIGH STANDARO

In thiz methed reverse circular curves are designed
sccording o noreal geosebric standards with 8 design
gpaed no less then 5% lower then noresl operabing speed.

e fi P Eom o m MO RS R
e—— S, o i ———
e _.__'__"-——-..____,_,,__':{?-
o
n (m] Y {ml  Distance y from the
s Mirimum length n = inifigl axis of lone
Oetadl 13.24.2 I | I L
REVERSE CURVE DESIGN-METHOD 2 - GUICK DESIGN = =i i
Thie method allows rapid site calculation and 40 r‘_,.-"f
gatting out of reverse curves based on 8 design 130 |— g 0
speed of 50 ka/h, 20 ____.1_% 11
o o
EWPLE : Snift =6n  Offset ¥4 = 0.5n i ¥ |
L =120n Y2=3.0n R4 '
¥i=55n 0
L
¥ E .n’x
Y3 n 60
; i g f : 50 |t
g . 4
i |E | Initial mxis of lene 30 :
2 ? ! l 20 ]
f l i |- -4 |t}

Detail 13.24.3

REVERSE CURYE DESIGN-METHOD 3 - PARABOLIC CURYES
This rethod alloes flexibility for quick curve dasign
and is adequate for sealler work aress particularly

0l 23456T7TE8900E

Laterol displocement m ([m)
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Lateral disoplocemen! m (m)

in urben streets. i' *
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Fig 13.24
Geometry of Travelled Way at
Roadworks
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13.4.4

SETTING SPEED LIMITS

(continued from page 13.4.1)
(d) Workmen Near or Crossing Travelled Way

Pedestrians and workers are very vulnerable when involved
in an accident with a motor vehicle. Special efforts must
therefore be made to ensure their safety. As a guide the
following speed limits are appropriate when workers are on
site (refer to Table 13.3):

(i) 3 mor less from the travelled way - 50 km/h
(i) more than 3 m from travelled way - 60 km/h(urban)
and no need to cross travelled way - 80 km/h(rural).
(e) Construction Vehicles Near, Entering or Leaving

Roadway

Large slow-moving construction vehicles are a hazard. When
such vehicles are present and active, temporary speed limits
as given below should be considered, and referred to Table
13.3:

(i) stationary within 2 m - 60 km/h(urban)
- 80 km/h(rural)
(i) stationary + 2 m -prevailing speed limit(urban)
- 100 km/h(rural)
(iii) entering or leaving the travelled - 50 km/h(urban)
- 60 km/h(rural)

(provided construction vehicle access is not otherwise
controlled i.e. by STOP-GO control, flagman or
temporary traffic signals).

(f) Proximity of Fixed Objects or Excavation

Fixed objects or excavation close to the roadway have an
influence on the severity of accidents. As a guide the
following speed limits should be considered, and referred to
Table 13.3:

(i) urban area with more than 20 fixed objects per km

- less than 1 m from edge or road - 60 km/h
- between 1 m and 2 m - 70 km/h
- between 2 mand 3 m - 80 km/h

(i) rural area with more than 10 fixed objects per km

- less than 1 m from edge of road - 70km/h

- between 1 mand 3 m - 80 km/h
- more than 3 m - 100 km/h
-more than 5 m - 120 km/h

(iii) excavation greater than 300 mm - 60 km/h
- 70 km/h.

In the case of high traffic volumes, it is essential that the
design speed of the roadworks site be kept as close to the
normal design speed of the roadway as possible to reduce
congestion, delay and accident potential to a minimum.

If drivers have to travel for long distances at slow speeds, they
are likely to become frustrated and make errors of judgement.
The length of a section of roadworks should not be used as an
argument for increasing the design speed of the whole section
above that applicable to localised areas. Rather the length of the
site should be limited to avoid widely ranging design speeds
within one section.

13.4.3 Summary - Temporary Speed Limits

1

Once the various factors have been considered, and the design
speed/limits appropriate to those factors which are relevant have
been selected according to the prevailing circumstances, the
minimum speed limit can be selected with the help of Table 13.3.
If this speed limit is considered unrealistically low, the factor
which determined it should be re-examined with a view to
upgrading the relevant standards to the requirements for at least
a speed limit equal to that determined by the next lowest factor,
or the use of a localised advisory maximum speed should be
considered.

13.4.4 Speed Limit Enforcement

1

The traditional methods of speed measurement and enforcement
can all be used at roadworks sites. However, stopping motorists
is rarely safe and causes considerable congestion. There is also
rarely adequate space to pull offenders out of the traffic stream.
The use of speed enforcement by camera, or other similar
means, is therefore considered to be the most effective way of
apprehending offenders. The objective, nevertheless, is to get all
motorists to reduce speed. It is important, therefore, to make
motorists aware that such enforcement is in progress by the use
of very visible and repeated signs.

If the need for speed limit enforcement has been identified in the
planning stage, traffic control plans and contract documents
should be flexible enough to be easily modified to include
provision for the use of speed control methods such as extra
flagmen, traffic officers and enforcement equipment. A unit item
approach for the relevant traffic safety items would allow for all
contingencies. State, provincial and local authorities are
encouraged to make special contractual provisions for the
inclusion of the employment of traffic officers in the traffic control
plan.

13.4.5 Speed Reductions

1

The need for speed reduction can be effectively indicated by one
of two methods:

(a) warning of an advisory maximum speed; or
(b) reducing the regulatory speed limit.

An advisory speed supplementary plate may be used in
conjunction with an appropriate warning sign to recommend the
maximum speed at which a local potentially hazardous section of
roadway should be negotiated. The advisory speed should be
determined by the resident engineer and the site safety officer
after field trials.

The specification of a reduced regulatory speed limit is
appropriate to long-term and longer distance sites. It is important
that the selected speed be not significantly lower than that which
drivers would reasonably expect, or that they will tolerate. In
determining the speed limit various design speed factors should
be taken into account.

Motorists may well be reluctant to reduce speed sufficiently. The
presence of law enforcement officers, or the use of flagmen in
selected locations, are two positive steps which can be taken to
achieve more effective speed control.
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SETTING SPEED LIMITS

13.4.5

Detail 13.25.1

HORTZOMAL STOPPING SIGHT DISTAMCE

This sight distance factor is determined fy
physicel obstructions, perticulerly on road curves.

SIGHT OISTAKCE MEASURED ALONG CENTRE LINE

HEIBHT OF OBSTRUCTION
060 n

HEIBHT OF DBUJECT 0.15 w

HEIGHT OF DAIVER S EYE 1.05 »

Deteil 43.25.2

VEATICAL STOPPIMG SIGHT DISTANCE

This sight distence fector is detersined based on assuptions
of driver' s eve height above ground end & miniaun abject height,

HEIGHT OF ORIVER'S EYE 1.06 n

HEIGHT OF DEJECT 0.15 n SIGHT OISTAMCE | _-f

HEIGHT OF OBJECT 0.15 m

HETGHT OF SIGHTING T - SHAPED AOD 1.06 m

5ToFPRE ST DIETANGE Imb -

Z

CESEH SFTD e
EAEE 0E ETOPTREN BT ENTAHEN W "EEL 84
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Detail 13.25.4
STOPPING SIGHT DISTAMCE [N GRADE
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NOTES ON SIGHT DISTANCE

Stopping Sight Distance is used in this section as a factor
in daciding on speed limits, Sight distante kg an impac
on many oliwr aspecks of read dealgn inchedng lemporary
alignments such as dewviations. Tha lollowing fypss of
saghl clistance ane relavant:

(a) Stopping Sight Deslance - S50
{b) Barrier Sight Distance - BSD
(o) Dacision Sight Distance - DSD
{d} Passing Sight Distance - PSD
84D s axpressed as S = 0,684Y + V254

5 = tokal distancs raveled (m)
W = apesd [km'h)

| = brake fome costficient

Barrier Sight Distance [BSD) is the limé below which
avertaking ahould be legally prohited by MO CVERTAK-
IMG LIME marking AM1 (approx. 2 x 250,

Decislon Sight Distance (DE0) should be considared in
complex decision stuaticns when the Bbormation Given o
i drbver miay require & resultant senes of aclions eq. alans
change befara fuming or el {freeway}. D30 assumes an
abject haight of Om.

Passing Sight Distance [PSD) & relevant kor long devia-
tiona but may ba difficult io dasign for.  High dedgreas ol
driver frusfration are kely fo occur In long devistions
without PSE when heavy and slow maving radle ooours,

whara

550 & BS0 ON LEVEL ROADS
Design Speed 8550 BED
{kmih} ) {m}
& Al 115
S0 B5 1580
G0 (2[4 180
B0 116 250
100 1565 S0
120 210 400

D=0 & PSD ON LEVEL RDADS

Deslgn Spasd DS PsSD
(km/h) {mj) {m)
A 130 290
BO 160 335
&0 180 420
] 2410 S0
100 30} 680
120 a50 )
Fig 13.25

Stopping Sight Distance —
Vertical and Horizontal Curves
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13.4.6

SETTING SPEED LIMITS

5 Aflagman may be used to bring greater emphasis to bear on the

posted advisory or regulatory speed. The flagman can use his
flag to indicate to the traffic to slow down whilst pointing to the
speed sign or warning sign with his other hand (see Figure
13.23). Flagmen should be alert and well trained in flagging
techniques. They should be clearly visible from at least 60 m to
100 m and should wear high visibility clothing. They should stand
so that they contrast well with their background.

Law enforcement officers may be employed effectively in either,
or both, of two ways:

(a) a highly visible patrol car can be parked adjacent to the
roadway;

(b) the traffic officer, alternatively, may perform a similar function
to the flagman, by actively directing traffic to slow down.

6 Figure 13.26 shows a selection of typical

roadworks
environments in which speed reduction is achieved by a
progressive reduction. A reduction in a posted speed limit
should preferably not exceed 15% of the approach speed if
it is to be successful in actually reducing operating speeds.
For practical purposes it may be necessary to reduce speed
limits by more than one such increment due to site limitations. In
the majority of figures detailed in Sections 13.8 to 13.12 this
latter approach is illustrated because it represents the greater
space and signing requirement. This should not be interpreted
as over-riding the preferred 15% maximum reduction in the
speed limit. For further details refer to the notes with Figure
13.26.

TABLE 13.3 SELECTION OF SPEED LIMIT TABLE 13.3
Facior Selected Speed Limit
{i) Geometry 50 70 B0 a0 100 120
{ii} Stopping sight distancs 50 &0 70 8 a0 100 120
(i) Width of readway &0 70 BQ 100
iiv] Workmen naar =1 &0 BO 100
vl Construction wehicles 50 2] L) Ba 100
(vl Proximity of fixed cbjects 80 70 80 100 120
NOTES:

(1) = presumed that the read aurfacs of a detour or devistion is maintained in a condifion which i5 safe af a spaed limit

salectod lrom Tabbe 13,3,

{2}  In deciding on the spaad limit for the "geometn” factor other secondany factors many De used B “wisbght” the spasd

lirnit chosen {eithar up or down)
Such factors ars:-

s quetlity of delineation;

= trafiic volumes:

s class/standard of roadway (singlefdual camageway)

i3 The “width of roadway® factor may be adjusted according to the following secondany factors.-

= numbser of lanes per directon;
= availability of shoulders;

(4} = passing opportunily.

(5} Ewvery aifort should be made to keep the length of a long construction sie to a minimum consistant with the design
spead of the raadwarks deviation and the acceptabiity of a similar speed Emit to motonsts.,
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SETTING SPEED LIMITS 13.4.7

120km/h FIRST STABILIZING SECOND
approach g : i S TRANSITION AREA TRANSITION
speed a AREA i AREA P
ol T ! i
N R W T i W W W S e Y e i = — :r %EE::}:EE:::::E:::::::EEEEEEE
-~ - = === = = = == = == = == == = s = e s s e - - — 7 Ji
300m 200m Varies according to site ! I 1 100m-200m
t 2/3 ¢
Detail 13.26.1 Speed Reduction - Maximum Reduction Recommended - FREEWAY
120km/h FIRST STABILIZING SECOND
approach iy : TRANSITION : AREA TRANSITION
speed & AREA ) . AREA :
- ! f i i
e e Rk B S e e S & ST = T :h\\i:;t::?T:::::::::::::::::::::::
R N R e e ;
i i 3 | o
300m Varies according to site } e 2/3 ; Jf 100m-200m
Detail 13.26.2 Speed Reduction - Recommended Reduction - FREEWAY
120km/h FIRST STABILIZING SECOND
approach ; - TRANSITION AREA TRANSITION
speed § AREA : i AREA :
e s e il s i wm B = o e . ramy, e T e e e _: __________ e e e i g o i gy B ) Voo " = P2 L U
y 1 ; ™ e e A —— E—————
———————————————————————i———————-'l—————————1 ;
1 1 ; | | =
300m Varies according to site ~ L3 3/3 . { 100m-200m
Detail 13.26.3 Speed Reduction - Optional with Space Limitation - FREEWAY
80km/h | ¥ FIRST STABILIZING SECOND
approach TRANSITION ; AREA TRANSITION
speed , AREA . : AREA "
—— f | T |
-_— T ——— B e e el et m i B A e = :_:’{_ e R e i
: e i [
— ¢
. i R 1 | ] | _
Varies according to site ‘JF 43 2/3 | 4 60m-120m

Detail 13.26.4 Speed Reduction - Recommended Treatment - URBAN ARTERIAL ¥ = Optional Signs

deceleration.

NOTES: or

(b) judge that traffic is flowing at a speed lower than the

a free-flow standard, speed reduction should be signed
in steps so that each is approximately a 15% reduction

1 The above details show temporary SPEED LIMIT signs

TR201 only. For details of all other signs see figures in
Sections 13.8 to 13.12.

In each detail there is a section marked "varies accord-
ing to site". The length of this section should be in the
range of 100 m to 200 m for a free-flowing site. If a site
is subject to regular congestion this length should be
increased accordingly so that traffic approaching in the
previous speed reduction section can either:

posted 60 km/h.

Notwithstanding the fact that the figure shows re-
ductions from 120 km/h to 60 km/h it is strongly
recommended that roadworks site geometry, for
intended free-flowing situations, be designed so
that the speed through any transition area can be
set at a maximum of 15% below the operating
approach speed (see Detail 13.26.2).

on the speed previously posted (see Details 13.26 1
and 13.26.4).

In situations where recommended speed reduction
distances given in Details 13.26.1 and 13.26.3 cannot
be accommodated, larger speed reduction steps of up
to 25% may be considered. However, such a treat-
ment should be considered when congestion is not
likely to occur and it must be realised that such

Fig 13.26

Recommended Speed Limit Signing for

Speed Reduction Within an Advance

reductions in speed may require actual vehicle Warning Area

4 When it is not possible to design the site geometry to braking rather than a more comfortable rate of

(a) see and recognise the end of a stationary queue;
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TEMPORARY DELINEATION 13.5.1

13.5 TEMPORARY DELINEATION
13.5.1 General

1 A change of alignment at roadworks generally occurs within manner. Specific examples of how and where delineators

transition areas (see Subsection 13.3.3), or on detours
completely separated from the road under construction. The
details given in this section refer mainly to conditions where
such changes of alignment require particular attention and
action on the part of the driver. They do not cover normal, and
sometimes sub-standard, changes of alignment required by the
topography of the countryside through which a detour has been
built. Such situations should be signed in the normal way using
warning signs conforming to the temporary road traffic sign
colour code.

The channelisation required at change of alignment is achieved
using techniques and delineation devices as detailed in the
following sub-sections.

13.5.2 Delineation

1 The traditional device used to provide delineation in South

African has been the 200 litre drum. The use of drums should
be phased out and they should no longer be specified in
contracts or used by road authorities. Drums should be
replaced by DELINEATOR PLATES which should be
manufactured to the requirements given in Volume 4 from the
safest possible materials. Plastic delineators and bases are
available and are recommended. The specification of
plastic delineators may have cost implications from time to
time but additional initial purchase costs may well be
offset due to re-usability and reduced claims for damages
from the public.

DELINEATOR PLATE signs TW401 and TW402 have been
developed to provide a safer, more visible (by day and night)
device with which to indicate to drivers changes in alignment or
areas of work. The plate may be used in combination with other
delineation devices such as temporary barricades, barriers,
roadstuds and road markings.

Four sizes of plate are available and their use is recommended
as follows:

(@) 150 mm x 600 mm
- intermediate use on long rural sites with straight
sections of roadway;
- minor urban works;

(b) 200 mm x 800 mm
- short rural sites and localised sections of above
average hazard potential at rural sites;
- urban class "B" (arterial) streets and other
complex sites;

(c) 250 mm x 1000 mm
- higher speed rural and urban sites, in particular
freeway sites.

(d) 300 mm x 1200 mm
- special applications where extra emphasis is
required.

Examples of the plates are given in Figure 13.27 and
dimensional details in Volume 4. The delineator stands should
be designed not to overturn when subjected to wind gusts of 60
km/h and to collapse under impact in the safest possible

should be used are given in the Sections 13.8 to 13.12.

TRAFFIC CONES TD4 manufactured in a fluorescent
red-orange or fluorescent red plastic material should be used
only at minor short-term roadworks sites during daylight. They
may also be used in connection with mobile maintenance
operations such as grass cutting, sign cleaning, road marking,
street light repair, etc. Cones used in urban areas with low
speed traffic should be a minimum of 450 mm high. For higher
speed applications a minimum height cone of 750 mm should
be used. If work at sites where traffic cones are in use is forced
to continue into dusk and/or night time, all cones must be fitted
with white retroreflective sleeves or they must be replaced with
DELINEATOR PLATE signs TW401 or TW402. The sleeves
may be removable.

GUARDRAIL DELINEATORS TDI, or similar delineation
devices, should be used to demarcate the line of any temporary
barrier provided at a roadworks site in terms of Subsection
13.5.4. Device TDI is designed for use with a W-Section
Guardralil. If a similar device is required to demarcate some
other form of barrier, such as a portable shaped concrete
barrier, the shape and mounting may have to be adapted.

Temporary ROADSTUDS are recommended at changes of
alignment on all Class A and B roads and other hazardous
locations. They may be used to supplement DELINEATOR
PLATES and/or temporary NO OVERTAKING line. Temporary
roadstuds should only be used strictly in accordance with the
standard roadstud colour code given in Volume 1, Chapter 7.

Temporary ROADMARKINGS should be retroreflective and
are essential at any position where the temporary roadway is
diverted from the normal roadway, such as at tapers,
crossovers and detours. It is equally important that in these
situations the existing standard road markings be erased or
covered by temporary black tape or by painting out with a matt
(non-reflective) paint. The painting of temporary road markings
should be carefully planned and co-ordinated on major
roadworks sites to minimise the need to change or erase these
temporary markings. Constant erasing and variation in
longitudinal road markings can produce a situation which,
under adverse light conditions, makes it impossible for drivers
to tell which lines are correct. Temporary retroreflective road
marking tape is best suited to temporary markings which are
going to be in position unchanged, for a long period of time, or
for a very short period of time. On high class roads, the erasure
of markings by wet (or dry if traffic permits) grit blasting or high
pressure water jet is recommended.

Plastic DELINEATOR TAPE TD5, Is widely used for
delineation purposes. however, the capability of the tape to
provide effective delineation, as opposed to hazard
identification, should not be over-estimated. It is recommended
that the use of TD5 tape be reserved for low speed urban
environments, or the identification of specific hazards,
obstacles or excavations at the roadside, or within the work
area, in addition to the other necessary delineation
devices.

(continued on page 13.5.4)
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13.5.2 TEMPORARY DELINEATION

Detail 3.27.1 - DELTMEATOR PLATES TH4H /Tid02

Detail 13.27.2 - TRAFFIC COMEE TD4

Fig 13.27 Typical Delineation Devices
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TEMPORARY DELINEATION 13.5.3

TABLE 13.4 DELINEATOR, CONME AND ROADSTUD SPACING AT ROADWORKS TABLE 13.4
Temporary Conditlon Dalineator or Cona Roadstud
Spacing (m) Spacing (m)
Transition taper =1in 10 3 1-2 (4}
-1in20 5 5 oré (1)
=1in 30 i Earg (1)
-1in40 10 5or6 (1)
Transition crossover - curve {2) 5o 10 1-2 (4)
- straight {3} 10 12
Stabiising of work area 1010 15 12
{according 1o she condiliona) 20 1o 50 24
Termination taper =1in& & 12 or 24
- 1in 10 T 12 or 24
Straights - short 10 12
- fong rural (5) 200 max (8}
- fredway of &0 max (&}

high speed road (7]

NOTES:

{1}  Choose spacing to best fit with adjacent secfions. Different spacing should be used on adjscen! sections.acconding
to the table, to achieve the necessary visual impact on the sections of greates! hazard.

2}  The figunas given apply io outer curves af cressovers, the spacing may be increased 1o 10m to 20 m on inner cunes
of tha dalinsators amitted altogethear,

{3}  This spacing refers for siraights betwesn reverse curves, If used.

12} In wrban areds of wihare the cienee radius i5 60 m or less 8 1 m spacing is recommended,

15)  On long rural straights the delineator size may be reduced to 800 mm x 150 mm as wedll,

{6)  Temporary roadstuds need only ba used on straights if conditions required by the warrants given in Volume 1, Chapler
7 are applicable i.e. standing water, construction din, fog ete.

{7}  Experience has shown thal spacings greater than 50 m on freeways may encourage drivers o move onte the work
area,
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13.5.4

TEMPORARY DELINEATION

(continued from page 13.5.1)

Delineator spacing depends on the speed and volume of traffic,
and the vertical and horizontal alignment at the change of
direction. Table 13.4 gives guidance on spacings. Site
engineers should be prepared to adjust their delineator plates
to best advantage by visual inspection on site. For rural sites it
is recommended that the standard spacings given in the table
be adhered to at all changes of alignment and areas of
concentrated work activity. It is characteristic of such sites,
however, that long sections of often straight road will stand for
periods of time between phases of construction. In this event
the spacing and size of delineators may be increased and
reduced respectively. It should be noted, however, that any
spacing greater than 50 m makes it relatively easy for vehicles
to pass between the delineators, to the wrong side, and at
speed.

13.5.3 Barricades

1 Barricades can take many forms, but should always be

visible and portable. The objective of a barricade is to
demarcate the work area or an area restricted to site vehicles
only. If delineators have been used then it will rarely be
necessary except at the beginning of a site or in transition
areas to use barricades. For small amounts of shift in alignment
one barricade sign combination should be used. If the shift in
alignment is one lane width or more, two or more barricade sign
combinations should be used. Details of a typical barricade sign
combination are given in Figure 13.27.

Barricades may commonly be used on their own in urban areas
to redirect pedestrians or to indicate trenching, particularly by
service agencies which have to carry out excavations in the
roadway or footpath. Where these are used with vehicular
traffic, they shall have a night time visibility capability.

13.5.4 Barriers

1 Barriers must be sufficiently fixed to give physical protection to

traffic and workers alike. Typical barriers are W-section steel or
portable shaped concrete (New Jersey) section mounted in
accordance with prevailing South African Bureau of Standards
requirements. The alignment of barriers shall be defined for
night time visibility by GUARDRAIL DELINEATORS or similar
devices. Special effort should be taken to make the face of
concrete section barriers visible, particularly at night and under
conditions of bad visibility.

When portable concrete barriers are used, particular attention
should be paid to the end treatment of the barrier. On low
speed approaches a minimum of three sections should be
tapered away from the line of traffic flow and a loose sand bag
or open graded stone heap should be placed at the end facing
on-coming traffic. (Note: the specification for open-graded
stone should be as for use in arrestor beds). This treatment
should always be used on high speed approaches unless a full
standard taper or curve of portable barriers is used to offset the
end from the path of approaching traffic (see Figure 13.28).

Barriers should be installed in the following cases:

(a) where the fill is more than 4 m with no recovery area;

(b) where water next to the road formation is deeper than 1,5
m;

(c) atall bridges;

(d) where obstructions appear to be more dangerous than a
guardrail would be;

(e) in restricted areas between opposing flows of high volumes
of traffic.

4 Brief details relating to barriers and their use are given in

Figures 13.28.

13.5.5 Tapers

1 Tapers are used in transition areas on the approach to a work

area to achieve a reduction in road width or to drop a lane
altogether, and in termination areas at the end of the work area
or deviation, to restore the normal roadway width to traffic. It is
extremely difficult to predict actual traffic running speeds in
roadworks sites. Even with clear signing and regular
enforcement, speeds are likely to vary widely. It is therefore
recommended that taper lengths (or rates) be specified which
are appropriate to the top of the likely speed range. Table 13.5
and Figures 13.20 and 13.29 give details of different types of
taper.

Tapers are used in a number of different ways even within, for
example, a transition area. The function of the taper has an
effect on its recommended length. The following types of taper
may be specified as illustrated in Figure 13.20, and their
relative lengths, as a "rule of thumb," are indicated as a function
of L (as given in Table 13.5):

(a) merging taper - L m;

(b) shift taper - 0,5L m;

(c) shoulder taper - 0,3L m;

(d) termination taper - 0,3L m.

13.5.6 Crossovers

1 When a crossover is provided, it should allow traffic to transfer

smoothly from its normal roadway position to a temporary
position. The treatment of such a crossover must take into
account the likely conventional reverse curve standards for the
anticipated speed and, if lane widths have been reduced on the
approaches, extra widening should be provided through the
reverse curve to allow for the swept path of heavy vehicles and
their trailers. This refers to side by side lane layouts in either
opposing directions or the same direction. An example of this
treatment is given in Figure 13.24.

For shorter term installations, the use of parabolic reverse
curves set out using offsets is recommended. The design of
these should take into account speed and shift. An example is
given in Figure 13.24. On wide carriageways of three lanes or
more, when a shift of more than one lane is required, the use of
reverse curves in preference to a taper is recommended.

13.5.7 Flashing Lights

1 Yellow flashing lights may be used to give added emphasis to

the signing or delineation of a potentially hazardous location.
Their application could be appropriate either singly, in pairs or
in sets, to the following temporary conditions:

(continued on page 13.5.7)
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TEMPORARY DELINEATION

13.5.5

NOTE :
1. An offset of Gm of the first herrier o E:-
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Fig 13.28
Barrier Details
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13.5.6 TEMPORARY DELINEATION

RE AR MERGING TAPER
THeR |
(see Tale 13.4)

BUFFER ZONE
{Longi budinal]
S E— %
BHIFT
TAPER g
L/f2 TRANSITION
TAPER L/3
, DELINEATOR PLATES Tw402
e mounted beck-to-hack
BUFFER TOME
[Longitudinel) N
SHIFT | DELINEATOR TERMINATION TAPER
TAPER PLATES —— Metching Shift
L2 THa01 Taper]
NORK Z0ME
Longitudinal Buffer Jone K
Shoul der
Tiper L3
Fig 13.29 Taper Details
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TEMPORARY DELINEATION 13.5.7

2 When flashing lights are to be installed, the following factors
(a) lane drop tapers and crossovers with restricted visibility or should be considered:

tentially high h ds;
potentially high approach speeds; (a) mounting height:

b) at barricades or barriers particularly at road closures;
(®) ! Iefs particuiarly u (b) frequency of flash;

(c) at deep excavations in front of or to the side of the travelled

way: (c) brightness(light intensity)-with different day and night

settings;
(d) to warn in advance of limited vertical clearance at a

. . . d) maintenance.
structure (the use of red flashing lights, representing a @

STOP condition, should be considered at the structure; There are no South African specifications for flashing lights as

these should be capable of being triggered by an advance used at roadworks. For details refer to British Standards or

height sensing device); Australian Standard 1165-1982 - "Traffic Hazard Warning
Lamps".

(e) urban service trenching with a limited lateral buffer space to
the travelled way;

() with individual warning signs.

TABLE 13.5 TAPER TREATMENT AT ROADWORKS TABLE 13.5
Condilion Taper Rate (2} Rounded Lenglh (L) for 4 m shift
{nominal lane width 3,7 m] (3)

A, Transilion Tapers (1]

120 krv'h - BG kmuh 1 B0 200 m 1o 160 m

approach spead te ¥ im0

& k' - 60 krnvhe 130 120 m b 60 m (3)

approach speed 1ot in 20

G lkmvh - 40 kmh 1in 20 20 m o 30 m (3

approach speed fo1in 10

under 4 km'h 1in1d 40 m 1o 20 m (3}

approach speed icting
B. Termnation Tapers

All (4 1in10 40 m to 20 m {4}

talink

NOTES:

{1)  Refer to Volume 1, Glossary of Tarms. Other tapers may be used to close off shoulders on high class roadways
These may be much shorer than transiticn and termination tapars. {1 in 5).

(27 When willng apecifications for tapars on plang or in decurments it [s preferable to give pre-determined overall
lengths rather than taper rates.

(3)  Lirban lane widihs will nommally be less than 3.7 m. The shorter langths gven equate 1o a 3.0 m lane width,

(4]  Depending on the side on which a lane may be re-developed, the added lane side should develap at 1 in 10 and the
shoulder side at 1 in 5 (Termination lapers).

(5} Thelengths given may be increased or reduced preponionaly for lapers aver more o« less than 2 lane width sufxect
15 an everall minimum lapsr length of 10 m (and three delineation devicas),

(B) A taper should never be extended continuously over bwo lames. I it is requirsd thal fwo lanes be dropped this should
be achiaved by dropping each lane one af a time separated by a stabilizing area.
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CONTRACT SPECIFICATIONS

13.6.1

13.6 CONTRACT SPECIFICATION
13.6.1 General

1

MAY 2012

It is important that the specification and control of roadworks
sites be significantly improved. In order to improve safety and
efficiency new traffic management and signing techniques are
available. These "tools" must be used well to simplify the tasks
of the engineer in charge, and of the contractor, and to make
site conditions more predictable and credible to drivers.

A traditional method of contract payment for traffic
accommodation, namely that of "lump sum" payment, results in
an inability of an engineer in charge to adequately ensure that
the contractor pays attention to the necessary detail. The
complexity of major sites requires a flexible approach to signing
and management. This has to be carried through into contract
specifications to enable fair payment to the contractor and
effective control by road authorities and their agents. Traffic
management techniqgues recommended in this chapter
encourage a systematic approach to signing and management
which should make tender pricing more simple for contractors,
and installation and reaction to change on site, easier once the
job is underway.

It is recommended that contract specifications call for tenders
based on itemised pricing. This approach may be used in
combination with "provisional sums" to cover unplanned
changes in traffic accommodation which will always occur.
However, the "provisional sums" should be used more as
contingency items instead of being paid out on a proportional
basis through the contract period.

Temporary items which should be covered by individual rates
are:

(a) temporary signs (rate per sign area including direction
signs);

(b) delineator plates and stands;

(c) traffic cones;

(d) barricades;

(e) barriers (guardrail, portable concrete etc);
(f) flashing lights;

(g) road marking (rate per width, colour, type of temporary
marking);

(h) roadstuds;
(i) sandbags;
() cleaning of road traffic signs.

Care must be taken in specifying how the temporary signs
should be provided on the site. This can be done in a nhumber
of ways:

(a) supply only - with separate rates for erection and relocation;
(b) supply, erect and maintain for contract period,;

(c) supply and erect with a daily or weekly maintenance extra
rate (to be ordered by the engineer in charge - maintenance
rates may include for cleaning, inspection, relocation or put
into storage).

Major contracts have, in the past, included severe penalties in
an effort to keep tight control of the temporary signing and to

get the support needed for the contractor to achieve this
objective. These penalties can be specified by the hour, for
failure to supply listed signs within a specified time period (a
number of hours), or a non-listed sign within a reasonable
number of days (5 days has been used and should be
adequate close to major centres). These same contracts have
also included an ultimate penalty of closing down all work if the
contractor has failed to take necessary precautions for the
safety and convenience of public traffic.

Such drastic measures should never need to be implemented.
It is, therefore, recommended that contract specifications
require that a member of the contractors staff be nominated as
the "Site Safety Officer" with specific responsibilities to keep the
temporary traffic accommodation requirements up to
specification.

The correct application and enforcement of speed limits may
have an effect on the way in which a contract is specified (see
Section 13.4).
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OTHER SITE FACTORS 13.7.1

13.7 OTHER SITE FACTORS
13.7.1 General

1 Whilst the main objective of this Chapter is to provide for as 5 Although not recommended, as an absolute economy, signs

standardised an approach to the analysis of the traffic
management and temporary signing of roadworks situations as
is practical, it is also necessary to draw the attention of
practitioners to aspects which can easily be forgotten or taken
for granted. In fact they may require additional thought and
attention. The following factors should therefore be considered
during the planning stage of a project, or even once a project
has started, if certain hazardous areas have been identified.

(a) are retroreflective materials according to specifications?

(b) would replacement of an existing sign with one with a
higher grade of material help solve an identified problem?

(c) should additional high visibility techniques be used?
(d) are signs and markings being properly maintained?

No site should therefore be considered to be, in fact,
"standard". Site staff responsible for traffic management should
develop an awareness for whatever unique or peculiar factors a
site may have, and should be prepared to compensate for
these in their traffic management design and signing solutions.

The most insignificant maintenance operation could result in
the death of a worker if a high level of awareness of prevailing
conditions is not maintained by all on site. The factors covered
in the following subsections are all important in ensuring that all
roadworks sites operate safely and efficiently.

13.7.2 Materials for Temporary Signs

1 When ordering signs for temporary roadworks use, the rough

which will only be used during daylight hours may have a paint
finish, unless otherwise required in terms of the Road
Traffic Act (generally regulatory signs). However, care must be
taken to avoid their use under adverse visibility conditions, at
dusk or at night. All signface materials used should conform to
the requirements of SANS 1519-1:2006 and 1519-2:2004.

13.7.3 High Visibility Treatment

1

The signs comprising the temporary roadworks signing system
have been developed around a specification for high
conspicuity. There are times, however, when an even greater
effort is needed to improve the conspicuity of parts of the
roadworks scene. Such an effort is particularly appropriate
when the object concerned is small (a worker), or on its own (a
single vehicle), in amongst the confused backdrop of a typical
construction area.

Special high visibility treatment is therefore recommended for:
(a) workers clothing;

(b) construction vehicles, plant and machinery;

(c) slow-moving maintenance and survey vehicles;

(d) any vehicle used to travel in the opposite direction to
on-coming traffic e.g. median grass cutting on a freeway.

All workers at roadworks sites should wear conspicuously
coloured clothing. Overalls and "hard" hats should be
red-orange, orange or yellow in colour.

) ) . i 4 Any worker, or official, involved in traffic control operations or in
handling which these signs are commonly subjected to should work which requires him to regularly operate close to the
be bqrne in mlnd. It is not gene'rally cqst-eﬂectlve to specify travelled way, or to cross the travelled way, should wear a high
long-life materials for temporary Signs. Since many signs need visibility waistcoat or vest of the sort illustrated in Figure 13.30.
to be erected and removed several times during the time-span This clothing should include fluorescent materials for best
of a job, the use of light-weight materials should be considered. performance during dusk or in mist, and retroreflective
The retroreflective and other materials recommended for use materials for night time visibility.
on temporary roadworks signs are as follows: 5 All site vehicles should be equipped with one or more yellow
(a) black - semi-matt finish; flashing lights which shall be maintained in working order.
(b) yellow background - Class I; Flas.hlng lights flttgd mus.t bfa in use .at ény time when a site

vehicle or any vehicle delivering materials is parked or operated

(c) red-Class I. close to traffic.
Those responsible for accepting signs onto a site, or for 6 All vehicles should be regularly cleaned and should be painted
ensuring their effectiveness, must make certain that the in light, and preferably bright, colours. The use of additional
retroreflective materials conform to specifications. Materials of boards or rear panels, covered in highly visible fluorescent
a grade lower than Class 1 may well not perform and/or retroreflective materials, is very effective in improving
acceptably even from new, and should not be used. It must the conspicuity of construction vehicles, plant and machinery.
also be remembered that although covered with a ] ) -~ )

7 If certain vehicles are regularly used for specific tasks in close

retroreflective material all signs also have to perform effectively
during daytime. The daytime luminance of certain retroreflective
materials, or worn or dirty signs, may be inadequate particularly
when displayed against a wintery bush veld background.

If it is required to draw special attention to a particular part of a
roadworks site the use of special grade or even development of
grade yellow retroreflective sheeting, available from some
suppliers, is recommended. This material has very high
quality retroreflective properties and excellent daytime
luminance.

proximity to traffic it is recommended that the rear of the
vehicles be specially treated to make them highly visible. Such
high visibility treatment may include an appropriate temporary
road traffic sign (see Figure 13.31).

13.7.4 Maintenance of Temporary Signs

1

The nature of roadworks sites is such that dust or mud is
deposited on the retroreflective surface of signs, delineators
and barriers. This will lead to a very rapid reduction in the
daytime
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13.7.2 OTHER SITE FACTORS

conspicuity of the signs. DELINEATOR PLATES, which are
mounted very close to the road surface, will be particularly
subject to this problem. Dirty retroreflective signs will also
rapidly lose a significant proportion of their night-time
effectiveness. A regular cleaning programme must therefore be
undertaken. Signs must be replaced once they are no longer
effective. Site safety personnel must agree on an inspection
procedure to identify signs that should be replaced.

ROADWORKS SARTSM - VOL 2 MAY 2012




OTHER SITE FACTORS 13.7.3

13.7.5 Notes on Figure 13.30

(1) Standard specifications are not fully developed for high
visibility workers clothing for use at roadworks sties. The
details given in Figure 13.30 represent guidelines for good
practice. The specific style or type of article of clothing is not
prescribed to permit flexibility of choice. The following
categories of work require that all workers involved in them
be dressed in the most visible possible clothing:

Fluorescent harness to be
esed over overalls during

4 poor daytine vigibility
coriy Laims

Bright/fluorescent
red-arange,
orange, or yellow
atarial

F——

HAANESS-ALTY HARNEGS-ALTE

(a) any function involving direction or control of traffic,
including functions related to accidents;

gk (b)any function involving the placing of signs, traffic cones
OVERALLS Flurescent/retrareflective "IF or road markings;
herness to be used over (c) all work carried out under reduced visibility conditions
averalls during poor such as in mist or fog, at dawn or dusk, during any type
visibility and at might of fire, and at night.
OVERALLS (2) Whilst emphasis is always on night-time Vvisibility the
TROUSERS difficulty in achieving high visibility during daytime must be

. ised. The use of fluorescent and retroreflective
tail = P recognise
Deteil 13.30.1 Level { E]CITH'I:II'IH Nindnon HH:I'LH ement materials is therefore recommended.

<Fl (3) Three levels of clothing are illustrated:

»h (@) Level 1 clothing is appropriate for daytime use

I e = - only - the possible need to supplement the above
Alem MIN 50w MIN articles of clothing with fluorescent harnesses or vests
H. must be considered - if a work function is likely to carry
over into darkness then the work unit must carry
adequate supplies of removable retroreflective vests or
harnesses;

Aright/flusrescent
rEC-OrEngE,

arenge, or yellow
naterial With

FLIED retroreflective
tepe

(b) Level 2 clothing is appropriate for use at night (or at

other times of reduced visibility) at roadworks sites

—TFiomm MIN where vehicle speeds are under 50 km/h - Level 2
WAISTCOAT [or PULLOVER) clothing should incorporate a visible minimum of 0,50
TS MIn m? of background material and 0,13 m? of Class 3
Detail 13.30.2 Level 2 [‘,:[gth_{m = R retroreflectiye material - the retroreflective materials
For lerger sizes of r:tnr.ﬂir'g retroreflect {ve stripes should be in bands of not less than 50 mm width - for

] larger sizes of clothing to conform to these requirements
nny nead to be greater then dlen wida - see notes the retroreflective material bands will need to exceed 50

mm (i.e. for a 107 mm chest the bands will need to be

Detail 13.30.4 Minimus Dimensions 62 mm wide);

(c) Level 3 clothing is appropriate for use at night (or at
other times of reduced visibility) at roadworks sites
where vehicle speeds are over 50 km/h - Level 3
clothing should incorporate a visible minimum of 0,80
m? of background material and 0,20 m? of retroreflective
material - the retroreflective materials should be in
bands of not less than 50 mm width - for larger sizes of
clothing to conform to these requirements the
retroreflective material bands will need to exceed 50
mm (i.e. for a 107 mm chest the bands will need to be

o | RS 62 mm wide).

Bright/{1uorascent
red-0range,
prange, or yello
material with
FI¥ED ratrorellective
taps

PULLOVER/ ¥
SLIPOVER

DYERALLS

TROUSERS aggr;;&;

BIE & BRACE DVERA

s Fig 13.30
High Visibility Treatment Techniques

Detadl 13.30.3 Level 3 Clothing Dotail 13.30.5 Alternative Clothing Itens
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——allow flashing
lights
HIGH VISIBILITY WARNING SIGM
PLUS FLASHING YELLDW LIGHTS
SNITCHABLE ILLUMIMATED
Clip-on ratating ARAOW BOARD

Eign

et
i

T Ygllov flashing lights

Elack

Yallow

ratro- __ | Fald
raflective - 1 :

Clip on
Warming
and/or
requlatory
gigns

HIGH YISIBILITY YEHICLE

HIGH VISIBILITY TRAILER

Fig 13.31 Other High Visibility Treatment Techniques
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13.8 SIGNING

SHORT TERM WORKS

13.8.1

APPLICATIONS
SHORT TERM WORKS

FOR

13.8.1 General

13.8.2 Short Term Works

1 "Short term work" is generally defined for the purposes of this
1 The applications of temporary signing for roadworks covered in chapter as work during which the "site" is affected by the work
Sections 13.8.to 13.12 have been subdivided into categories for being undertaken for a duration of up to 24-hours.
ease of reference. These categories are: ) ) ) ) )
2 Most light to medium maintenance work is therefore included
(a) short term works (Section 13.8); by "short term work". Maintenance operations which are:
(b) rural roads (Section 13.9); (@) mobile (or move along the road at a steady rate); or
(c) urban roads (Section 13.10); (b) such that at the end of the days work the roadway is
(d) freeways and dual carriageway roads (Section 13.11). returned to full use by traffic until maintenance
Section 13.12 provides enlarged details of elements covered in recommences tr'u.e next day (or after a weekend);
other sections and may be appropriate to any or all of the are. therefore cIassnflqu as short term wo.rk. Qonversely, aqy
categories listed above. maintenance .WOI’k during which road traffic signs are kept !n
o o place for periods longer than 24-hours should be treated in
2 The categorisation of applications used should only be terms of application details given in Sections 13.9 to 13.11.
considered to be general in nature. Many applications may be
appropriate in several or all categories. Such applications are
only detailed once to avoid duplication. Practitioners who do not
find the application they are seeking in their first choice of
category should therefore check other categories. If their
required application is not covered, it will be necessary to
determine a similar situation and to adapt it, with care, to their
needs.
3 Sections 13.9 and 13.10 deal with rural and urban situations
respectively. These terms also should be considered as
general and if a "rural" application is appropriate within an
urban area the application details should be used with
appropriate adjustments to sign spacing and sizes. The signing
of roadworks in peri-urban areas will most likely be catered for
by rural category applications.
4 In the various figures the following rules or conventions apply:
(a) all signs are correctly oriented for the direction of travel to
which they apply;
(b) to avoid confusion with any arrows on road signs or
markings, the direction of travel of traffic is, where relevant,
indicated thus -
(c) all details are given in metres but all may be directly used
as "paces" in practice.
5 Signs should be sized as recommended in Volume 1. As a rule
of thumb the following sizes are appropriate for regulatory,
warning and diagrammatic signs:
(a) Gravel roads:
(i) circular signs - 1200 mm diameter,
(i) triangular signs - 200 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm;
(b) Bituminous concrete or brick surfaced roads:
(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1500 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm.
(c) Urban streets:
(i) circular signs - 900 mm /1200 mm diameter;
(i) triangular signs - 900 mm /1200 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm.
MAY 2012 SARTSM —VOL 2 ROADWORKS




13.8.2

SHORT TERM WORKS

13.8.3 Maintenance in Road Reserve

1 This application represents the lowest signing level covered in
this Chapter. This signing level is appropriate ONLY when the
work concerned does not encroach nearer to the edge of the
roadway than the shoulder break point. Typical activities which
might warrant this low level of signing are:

(a) verge grass-cutting;

(b) cleaning of side drains or cross drain inlets and outlets;
(c) fence repairs;

(d) kilometre post repair/maintenance/replacement.

2 As soon as workers are required to move closer to the travelled
way, additional signing consistent with Figures 13.35, 13.36 or
13.41 to 13.43 should be used.

3 If the maintenance work gradually progresses along the road
reserve, the TW336 signs should be moved forward with the
work so that they are never more than 600 m from the work.

4 All workers should still be provided with the recommended
bright clothing, even when working off the road edge (see
Figure 13.30).

5 The sign inventory indicated is a minimum for the type of work
concerned. Any work unit undertaking this type of work is likely
to be a general maintenance unit and will probably have a
minimum sign inventory consistent with most tasks in this
section.

Checklist

Q is the site set up with adequately safe Buffer Zones (see Figure
13.20)?

O are workers likely to get within 3 m of passing vehicles?

O is the maintenance unit vehicle and equipment well off the
road?

O can signs be clearly seen by approaching drivers - if not move
them further out?

Q is a higher level of signing appropriate to ensure worker

and public safety?

MAINTENANCE LNIT INVENTORY

Bign

i

Size [(mm]

fuantity

W335

1200

=

TIN 11.3

1200

z || B

FLAGS

450 X
450
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13.8.4

SHORT TERM WORKS

13.8.4 Firebreak Maintenance

1

Detail 13.33.1 shows a minimum level of signing treatment
which may be used if smoke is not likely to represent a hazard.
Activities which may be dealt with in this manner are grass
cutting of a firebreak, including work within the public road
reserve, and controlled burning of grass within the verge or
close to the roadway, with a low risk of smoke being carried
over the roadway due to the prevailing wind direction.

Detail 13.33.2 is appropriate when smoke, or the fire itself,
represents a hazard or risk to traffic. The most significant
difference between the two details is that when the smoke is a
hazard, the flagmen must be prepared to exercise discretion
and stop traffic. Under extreme circumstances all traffic may
have to be halted. On other occasions one-way operation may
offer adequate levels of safety. As with any STOP-GO
operation queues of waiting traffic will form. Advance warning
signs TW343 - TIN11.3 and TW339 - TIN11.4 should be moved
away from the standard position so that they are located
appropriately for the likely end of the traffic queue. The signing
requirement of Detail 13.33.2 is recommended for all
accidental fires.

Flagmen operations as required for Details 13.33.1 and
13.33.2 shall be in accordance with the provisions of
Figure 13.23. Any unit which is working according to Detail
13.33.1 must be trained and equipped to be in a state of
readiness to upgrade its operation to that shown in Detall
13.33.2.

Equipment for operation to Detail 13.33.2 shall include two-way
radios for the STOP/GO flagmen, who, by virtue of the warrant
for their operation, will not be able to see each other to
co-ordinate traffic control. If all traffic has been stopped, and if a
decision is taken to implement alternating one-way traffic it is
recommended that each "entry" flagman counts all vehicles
passing his control point and relays this information to the "exit"
flagman, who should then count the vehicles out of the section.

If the fire or firebreak is on a dual carriageway roadway,
advance warning signs must be placed on both the left and
right sides of the carriageway.

Checklist

OO0 0O 0O O O

do workers have effective high visibility clothing?
are the flagmen correctly trained for their task?
are radios in working order?

can signs be clearly seen by approaching drivers?

is the unit ready to upgrade to STOP/GO control?
should consideration be given to a traffic detour?

MAINTEMAMCE UNIT INVENTORY

Sign

No

| Bize (nm]

Guantity

W33

1200

1200

AL, 54/
1. 58

750

FLABS

450 X
450

BBl 2l

TIN 11.3

1200

;

TIN 11.4

1200

2
Optional
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SHORT TERM WORKS

13.8.5

NOTE:
1. A work unit at a controlled

fire must be equipped to
upgrade signing to Detail 13,33.2
and to use 2-way radios.

eara | *TIN{L. 4

00 ; TW339

—_—
150m

ADVANCE
)

NARNING AREA
—te

FLAGMAN

WORK ZONE \ |
||
ADVANCE  FLAGMAN  — ¢ |
WARNING AREA ol |
TH339 .i 300m [ |
% TINI4.4 [ Fire |
[ 8414 |

* = (Optional signs.

NB.See Subsection 13.8.4
for Sign Sizes.

Detail 13.33.4
Minimum Signing When
Smoke is NOT a Hazard.

% TIN{S. 4

TW339

= 750m

TIN{1.3 ADVANCE
— 50" Woge | WARNING

AREA
{50m N343 I

N

/I\j Q}/STIJF/EO-HY
T CONTROL
NORK ZONE SHOKE
STOP/60-RY _/
CONTROL . WO o NOTE:
150m v | 1. Flagmen must be equipped
with 2-vay radios.
| 2. Signs must be repeated
ADVANCE E 1L B : on the right side of ane-
NARNING T [ way roadways.
AREA "300m | l 3. This layout is recommended
TINAL.3 for all accidental fires.
750 . | 1 |
T .
b A I Y Detail 13.33.2
\/\ Mininum Signing When
% TIN11.4 [ Fire | Smoke is Across Roadway.
Fig 13.33 Firebreak Maintenance
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13.8.6

SHORT TERM WORKS

13.8.5 Weedspray Maintenance

1 Weedspraying may be a mechanised operation or it may be a
manual operation with a team of workers, working on the
ground, either with or without a support vehicle present. The
signing requirements for such maintenance are given in Figure
13.34.

2 Figure 13.34 includes two signing details. Detail 13.34.1 is
appropriate for maintenance operations on one side of a
two-way roadway, whereas Detail 13.34.2 applies for
maintenance on a multi-lane one-way roadway (normally part
of a dual carriageway road). The main differences between the
two requirements is that a two-way road requires the placing of
a ROADWORKS sign TW336 facing the opposing stream of
traffic, and the one-way operation requires advance signs on
both the left and right sides of the carriageway. This latter
requirement is applicable whether the work is being undertaken
on the left side or on the right side.

3 When weedspraying is supported by a vehicle, the work can be
considered as "mobile". Subject to the proximity of the work to
the roadway and the rate of movement of the work, the
requirements of Subsection 13.8.12 and Figure 13.41 may be
relevant.

4 The vehicle carrying out the spraying or supporting the manual
team should occupy the far left side of the roadway or shoulder
(or the far right side in the case of a median spraying
operation). The vehicle shall be provided with a HIGH
VISIBILITY REAR PANEL of the type illustrated in Figure
13.31.

5 The vehicle shall also have two FLASHING YELLOW
WARNING LIGHTS, SS3, of which, at least one shall be visible
from the front, and one shall be visible from the rear. In
practical terms, if a vehicle is likely to work on the right side of a
roadway, the two flashing lights should also define the vehicle
width to approaching drivers so that, wherever it is working, the
near side is identified by at least one flashing light. The
contractor or road supervisor shall be responsible for ensuring
that the flashing light requirement is functioning during day and
night, at all times whilst the vehicle is working or within 2 metres
of the roadway.

Checklist

do workers have adequate high visibility clothing?
is there a support vehicle?
does the support vehicle have a high visibility rear panel?

are the signs on the rear panel correctly set?

[ T N

will the advance warning signs need to be moved to follow the
work (see Subsection 13.8.12)?

will work encroach into the
Subsections 13.8.11 and 13.9.8)?

O

roadway significantly (see

MAINTEMANCE UNIT INVENTORY

sign

Ho

Size [mm] i Guantity

TH338

1200

TW330

1200

TIN 1.3

1200

¥ehicle High
¥isibility
Rear Panel
TRA03/TRI04
plus

W36

To smb
Vehicle

1200

83

Yellow
Flesh

Light

e
Per
Yehicle

—
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SHORT TERM WORKS

13.8.7

NOTES:

1.Yellow flashing lights

- nust be visible to
front and rear in
all situations.

2. Maintenance vehicle
equipped with HIGH
VISIBILITY REAR

PANEL (See Figures 13.32 —s
and 13.41). _{

TW330
ADVANCE
NARNING 150m .,

AREA

I f TN336
W0m |

NB. See Subsection 13.8.5
for Sign Sizes.

_ 150 w338
) T

ADVANCE
WARNING
AHIEA

ADVANCE
NARNING

ﬁ TW330
150m .,

Detail 13.34.1
Single Carriageway 2-Way
Roads.

E i TH330
i 150m

AREA

TW336
Ax 300m__

TH336
., 300m

5km
TINi4.3

Fig 13.34

Weedspray Maintenance

[Skm JTINI.3

Detail 13.34.2
Dual Carriapeway Roads.
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13.8.8

SHORT TERM WORKS

13.8.6 Fixed Site - Work on Shoulder

1 The temporary signing treatment illustrated in Figure 13.35 is
intended for short term work located on the shoulder of a public
road, either in the sense that the work is actually on the
shoulder, or is immediately adjacent but outside the shoulder,
but requires occupation of the shoulder by the work unit. In
situations such as this, if the work unit's support vehicle is
equipped with flashing yellow warning lights, it may benefit the
safety of the workers for the vehicle to be parked on the
shoulder, at the end of the Buffer Zone, between the workers
and approaching traffic.

2 If the work is carried over into darkness, the TRAFFIC CONE
delineation devices TD4 shall be provided with retroreflective
sleeves or they shall be replaced by DELINEATOR PLATE
hazard marker signs TW401/TW402. Cones used on high
speed roads shall have a height of at least 700 mm. For details
of delineator and cone spacings refers to table 13.4.

3 Tapers used for this type of work site treatment should be in
accordance with Table 13.5.

4 Advance warning signs should be located up to 600 m in
advance of the start of the taper for sites with operating speeds
in excess of 80 km/h. In addition, because the signing levels
are minimised, extreme care must be taken to note any
features of each specific work site which may reduce the
effectiveness of the signs. In particular, vertical curvature and
overhanging vegetation should be assessed. If there are
adverse conditions and operating speeds are in excess of 80
km/h, or even 60 km/h signs, should be displayed in
accordance with Figure 13.26. The requirements of Table 13.1
should be adhered to with regard to the minimum mounting
height of temporary signs.

Checklist

O are operating speeds in excess of 80 km/h?

U does the unit have enough cones/delineators for correct
spacings?

O does the unit have delineators or retroreflective sleeves for
cones for night time use?

QO is the site set up with adequately safe Buffer Zones (see Figure
13.20)?

O is there adverse vertical or horizontal curvature on the
approach to the site?

O can signs be mounted higher to improve early warning of the
site if required?

MAINTEMANCE UMIT INVENTORY

Sign

Mo

Size [(mm)

Guanti ty

A

TH3EE

1200

[LEEH

1200

TRiO4

1200

T4

 §)

15 Min, plus
10 per 100m
site length

A
®
A

TR204 -B0
TReDi-60

1200
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SHORT TERM WORKS

13.8.9

K8, Ses Subsection 13.8.6
for Sign Gizes.

04

{50

o |

ADVANCE
WARNING

! MOTES:
i.[omes should be replaced

NDRK ZONE
Denarcated by
Traffic Cones

TRANSITION

O
{00
—— —

by delinestors 17 the work
area represents 8 night
Lime hazerd.

. Cones used om high speed
roads should have &
minims haight of 700 m=.

3, Spacing ot =1Qns nay
be incressed to start
from 600 m §f speeds
are B0 kam/h or higher or
gight distence is limited.

A, The imposition of B
temporary speed 1imit should
be considered 1f oparating
speeds are in excees of

- B ka/h.

! 5. Teper lengths should be
For Teper in sccorgdance with
details see 10 35
Section 13.5.5
|

Fig 13.35

% Dptional treatment

IJ”

Fixed Site — Work on Shoulder
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13.8.10 SHORT TERM WORKS

13.8.7 Localised Small Site

1 This application is similar to that illustrated in Figure 13.36 but
is for an even shorter, more localised work area, which may S1gn Ho Size (mm) | Guantily
encroach into the roadway but still permit two-way traffic flow.
The criterion for two-way traffic operation under moderate traffic
volumes is an available running width of 6 metres, provided
speeds can be reduced so that such operation is safe. This
width may include localised use of the opposite side shoulder.

MAINTENANCE UMIT INVENTORY

|
|

TW336 1200 2

2 The sign spacings given are for low traffic approach speeds
appropriate to low speed urban environments. For higher
speeds the sign spacings as illustrated in Figure 13.35 should
be used, and the reduction of the operating speed in 20 km/h
increments (see Figure 13.26), by means of temporary speed
limit signs TR201, should be considered.

TWaza 1200 1
TR330 |

3 If traffic volumes are such that two-way operation will present TRi04 1200 .
unacceptable risk levels to workers and/or vehicles then
STOP/GO or temporary traffic signal control should be
considered (see Subsections 13.8.11, 13.9.3 and 13.10.3).
Safety "Buffer Zone" spacing must be provided in accordance

with Figure 13.20.

4 TRAFFIC CONE delineation devices TD4 and DELINEATOR
PLATE hazard marker signs TW401/TW402 shall be spaced in
accordance with Table 13.4 and all tapers shall conform to the F] 20 Min, plus
provisions of Table 13.5. When cones are to be used during | TD4 450 L0 per 400w
adverse light conditions, they shall be fitted with retroreflective a0 sita length
sleeves. The mounting height of all signs shall be at least that
given in Table 13.1 or higher. If the work unit's support vehicle
is equipped with flashing yellow warning lights, it may benefit TR204 -B0
the safety of workers for the vehicle to be parked on the TR201 -B0 a
shoulder, at the work end of the approach Buffer Zone,
between the workers and approaching traffic.

| @ BB

THAL1 00 ¥ 4
1800

—

I

Checklist

O are operating speeds in excess of 80 km/h?

U does the unit have enough cones/delineators for correct
spacings?
3 does unit have delineators, or retroreflective sleeves for cones?

QO is the site set up with adequately safe Buffer Zones (see Figure
13.20)?

O is there adverse vertical or horizontal curvature on the
approach to the site?
Q is there safe operating width for two-way traffic operation?

O should the use of STOP/GO control or temporary traffic signals
be considered?
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13.8.12 SHORT TERM WORKS
13.8.8 Short Term Lane Closure

1 Figure 13.37 illustrates two short term conditions which can
commonly occur on any rural or urban two-lane/two-way Sign 1] Size [mm) Qusanti by
roadway. Refer to Subsection 13.8.2 for a description of "short
term”. Longer term applications are covered in Sections 13.9
and 13.10. (Multi-lane situations are generally covered in
Section 13.11). Both applications of temporary signing require
roughly the same signing but are quite different operationally.
Any general maintenance unit should carry a sign inventory
capable of sustaining either type of operation.

MATHTEMANCE UNIT INVENTORY

TN336 1200 g

ol [ IERIEEACH I

TH320 1200 1

2 Detail 13.37.1 shows a typical situation where the work needs N33O |

to encroach into one lane but not fully occupy it. Two-way traffic
operation through restricted width lanes is still possible. Due to
the reduced lane width, it is desirable that vehicle speeds be
reduced to a legal but cautious level | e. reduced speed limit is
not considered necessary. Under these circumstances the use
of a flagman to slow traffic is recommended. TRAFFIC CONES
TD4 may be used for short term work but if this situation occurs
on a high speed road or freeway, the cones must be 700 mm or
more in height.

W34 1200 d

TRi04

3 Detail 13.37.2 deals with a similar situation where a full lane is
needed to undertake the work and two-way traffic is no longer
possible. STOP/RY-GO operation signs R1.5A/R1.5B must be
added to those required for Detail 13.37.1. This mode of
operation should not be used into dusk or darkness. If it is
necessary to work outside daylight hours, the site must either
be adjusted to allow it to operate as shown in Detail 13.37.1, or
temporary traffic signals should be used (see Figure 13.57).

Ri.5A/ 750 2
R1.58

B Win ples
TO4 450 ) per 106w

gite length

4 If operating speeds are in excess of 80 km/h additional speed
limit signs TR201 should be displayed to reduce speed by a
maximum of 20 km/h, or in 20 km/h increments to 80 km/h or
60 km/h as appropriate (see Section 13.4).

5 Flagmen must be well trained and shall operate in accordance
with Figure 13.23.

FLARS 450 ¥ B
450

6 If the site has to be maintained in operation into dusk or night-
time, or for more than 24 hours, all traffic cones should be
replaced by delineators. If work is of an emergency or response
nature (rather than planned), the site supervisor must assess
the likely duration of the work within the first two to three hours
and, if necessary, call for additional signing if these are not
being carried.

TIN 11.3 1200 2
TIN 11.3 2

7 In all cases suitable longitudinal and lateral Buffer Zones must
be created to ensure worker and public safety (see Figures
13.20 and 13.29). If approaches are subject to high vehicle
speeds or visibility limitations, sign spacings may be increased
out to 600 m.

Checklist

O are operating speeds in excess of 80 km/h?

O

are enough cones available for the length of site?

U is the site set up with adequately safe Buffer Zones (see Figure
13.20)?

Q will the work extend beyond the balance of the working day?

Q s visibility to the work area or the first sign in any way limited?

O does the control of the site need to be upgraded to a higher
order?
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SHORT TERM WORKS 13.8.13
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13.8.14

SHORT TERM WORKS

13.8.9 Short Term Lane Drop within Deviations

1

Figure 13.38 shows two details for short term work within a
multi-lane deviation which involves the temporary closure of one
of the lanes. The treatments shown are only appropriate on
deviations on one of the carriageways of a dual carriageway
roadway (commonly a freeway) where traffic is operating within a
three lane cross-section. Since these applications represent
"roadworks-within-roadworks" situations, their use should be
reserved for very short term needs and should only be
considered during off-peak traffic times.

Detail 13.38.1 depicts a work zone within the single lane in one
direction. To accommodate traffic one of the two lanes operating
in the opposite direction has to be dropped. The signs shown
represent minimum requirements for maximum portability. LANE
DROP sign TW214 may be replaced by diagrammatic sign
TGS102 if time, space and convenience permit. The advance
signs may be located further from the site if deemed necessary
due to visibility requirements or traffic speeds.

Detail 13.38.2 shows a similar arrangement when it is one of the
two lanes in one direction which needs to be closed. In this case
also sign TW215 may be replaced by diagrammatic sign
TGS101.

If operating speeds are in excess of 80 km/h additional speed
limit signs TR201 should be displayed to reduce speed by a
maximum of 20 km/h, or in 20 km/h increments to 80 km/h or 60
km/h as appropriate (see Section 13.4).

Flagmen must be well trained and shall operate in accordance
with Figure 13.23.

TRAFFIC CONE delineation devices TD4 and DELINEATOR
PLATE hazard marker signs TW401/TW402 shall be spaced in
accordance with Table 13.4 and all tapers shall conform to the
provisions of Table 13.5. When cones are to be used during
adverse light conditions, they shall be fitted with retroreflective
sleeves. The mounting height of all signs shall be at least that
given in Table 13.1 or higher. If the work unit's support vehicle is
equipped with flashing yellow warning lights, it may benefit the
safety of workers for the vehicle to be parked on the shoulder, at
the work end of the approach Buffer Zone, between the workers
and approaching traffic.

Checklist

are operating speeds in excess of 80 km/h?

can traffic speeds be reduced effectively to allow these
applications to work safely?

is the site set up with adequately safe Buffer Zones (see Figure
13.20)?

can signs be displayed at a greater than minimum mounting
height?
are flagmen alert and well-motivated?

would flags on the first sign in each direction assist driver
awareness?

MAINTENANCE UMIT INVENTORY

Sign | Ho

Size (nml

Guantity

W36

1500

TW330

1500

TR103
TR104

1200

| @B

TIN 14.3

1500

FLAGS

450 ¥
450

TO4

750

B0 Wir. plus
2l pa- 100m
gite length

TW214
w215

1500
1500

TR201-80
TR201-60

® B~z

1200
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SHORT TERM WORKS
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13.8.16

SHORT TERM WORKS

13.8.10 Installation/Removal of Traffic Data

Logger

MAINTENANCE UNIT INVENTDRY

1 Figure 13.39 illustrates recommended signing for the installation,
servicing or removal of traffic data logging loops on the road

Ro

Size (mm)

Quantity

surface of a multi-lane, one-way roadway. The signs shown are
lightweight portable/collapsible signs made from a durable
flexible and foldable material for ease of quick placing and
removal. Conventional signs may alternatively be used. Since
the "work" being undertaken has very little visual impact in itself,

W33

1200

it is very important that special attention be paid to high visibility
treatment of the area. The use of a HIGH VISIBILITY REAR
TREATMENT on the work unit support vehicle, and/or the use of
a HIGH VISIBILITY TRAILER, and the highest visibility clothing
for workers is recommended (see Figures 13.30 and 13.31).

W24
W15

1200

2 Ifitis required to install, service or remove data logging loops on
a two-way roadway, STOP/GO control should be used (see
Figure 13.40).

3 If flagmen are used, they must be well trained and shall operate

TRiO4

1200

in accordance with Figure 13.23.

4 TRAFFIC CONE delineation devices TD4 and DELINEATOR
PLATE hazard marker signs TW401/TW402 shall be spaced in
accordance with Table 13.4 and all tapers shall conform to the

T4

30 Min
plus
5-10 par
100

provisions of Table 13.5. When cones are to be used during
adverse light conditions, they shall be fitted with retroreflective
sleeves. The mounting height of all signs shall be at least that
given in Table 13.1 or higher. If the work unit's support vehicle is
equipped with flashing yellow warning lights, it may benefit the
safety of workers for the vehicle to be parked on the shoulder, at
the work end of the approach Buffer Zone, between the workers
and approaching traffic.

5 Since an operation of this type is only likely to be undertaken

Vehicle High
Visibility
fear Panel
TRIOI/TRICA
plus

W335

To syt
Yehicle

800

1200

during daylight the use of appropriate high luminance fluorescent
colours on the road signs should be considered.

Checklist

Yellow
Flash
Light

Yehicle

2
Per

is the roadway one-way or two-way?
is a STOP/GO sign inventory carried by the unit?

does the unit have trained flagmen?

OO0 0O O

is a high visibility vehicle or trailer available?

ROADWORKS SARTSM —VOL 2
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13.8.18

SHORT TERM WORKS

13.8.11 STOP/RY-GO  Traffic

Control-Minor
Works

STOP/RY-GO operation may be required to control traffic at a
variety of short term roadworks sites where the remaining
roadway is reduced to less than two lanes in width, for
whatever reason. As such, STOP/RY-GO traffic control is
effectively a temporary signing sub-system. It may be used on
its own or it may be used locally, in more than one place, for
short periods within a long roadworks site. The detail in Figure
13.40 may therefore be incorporated with other short term
applications and is particularly appropriate for urban areas.

The signing given in this detail is a minimised treatment for a
very short term application lasting only one or two hours. For
longer applications the signing should be upgraded to that
covered by Subsection 13.9.3 and Figure 13.44. It should be
considered as a daytime operation unless the site is very well
illuminated at night. NO OVERTAKING signs TR214 should be
carried by the maintenance unit and added to the illustrated
sign sequence if required.

If operating speeds are in excess of 80 km/h additional speed
limit signs TR201 should be displayed to reduce speed by a
maximum of 20 km/h, or in 20 km/h increments to 80 km/h or
60 km/h as appropriate (see Section 13.4).

Flagmen must be well trained and shall operate in accordance
with Figure 13.23. Whilst short term sites are likely to be short
in length, if inter-visibility between flagmen cannot be
guaranteed the flagmen should be equipped with two-way
radios.

TRAFFIC CONE delineation devices TD4 and DELINEATOR
PLATE hazard marker signs TW401/TW402 shall be spaced in
accordance with Table 13.4 and all tapers shall conform to the
provisions of Table 13.5. When cones are to be used during
adverse light conditions, they shall be fitted with retroreflective
sleeves. The mounting height of all signs shall be at least that
given in Table 13.1 or higher. If the work unit's support vehicle
is equipped with flashing yellow warning lights, it may benefit
the safety of workers for the vehicle to be parked on the
shoulder, at the work end of the approach Buffer Zone,
between the workers and approaching traffic.

Checklist

O O

OO0 0 DO

are operating speeds in excess of 80 km/h?

do advance signs for the STOP/RY-GO control clash with other
roadworks signs within the site?

are the flagmen alert and well trained for their task?
are the flagmen fully visible to oncoming traffic?

are the flagmen standing in a safe position?

can the restriction be eliminated to permit two-way traffic by
dusk?

MAINTEMANCE UNIT INVENTODRY

Mo Size [mm]

Buantiky

TW336 1200 [

TW343 1200 2

L

®

@4

Ri. 5h/f 750 9
Ri.58

Thi0d 1200
TRIO4 2

300 X 5
1600

TW41]

FLAGS 450 X 2

450

450 2l Hin, plus

D4 .
Min 1|.}| per 100a
| site lanth

TR214 1200 [

TH201 =8
AND 1200
TR201-60

ra

® @ =T
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13.8.20

SHORT TERM WORKS

13.8.12 Mobile Maintenance of Road Shoulder

1

Figure 13.41 includes two details of typical short term or mobile
work involving slow-moving vehicles occupying the shoulder of
the public road. Detail 13.41.1 shows mobile work occurring
ahead of a support vehicle which should maintain a close
following distance behind the workers (of the order of 20 m to
50 m). In Detail 13.41.2 a single vehicle is performing a
mechanised maintenance function.

In each case the vehicles should be supported by an alert, well
trained flagman, who shall operate in accordance with Figure
13.23.

Detail 13.41.1 shows a support vehicle equipped with a HIGH
VISIBILITY REAR PANEL and two FLASHING YELLOW
WARNING LIGHTS, SS3, whereas the tractor used for
grass-cutting operations in Detail 13.41.2 only carries the two
FLASHING YELLOW WARNING LIGHTS. For the safety of
workers and road users, it is essential that these visibility
requirements are adhered to and are functional at all times. The
contractor or road supervisor, as appropriate, shall be
responsible for ensuring the functionality of all flashing lights.

It is recommended that the tractor, which may operate on the
left or the right side of a one-way roadway, always works in the
direction of traffic flow so that its flashing lights, which are likely
to be on the rear, are as effective as possible. Every effort
should be made to enhance the visibility of tractors used for
road maintenance purposes. The tractors should be kept clean
and freshly painted in a bright colour which will contrast with the
grass background within which it is working.

Checklist

0O 00O

Ooo

are workers equipped with high visibility clothing?
are flagmen alert and well trained?
are all flags clean and bright?

are the signs on the HIGH VISIBILITY REAR PANEL correctly
set?

are all flashing lights working?

is the tractor clean and brightly painted?

MAINTEMANCE UMIT INVENTORY

gign

Ho

Buantity

FLABS

| Size [mm)

430 X

| 480

Vehicle High
Yigibility
Azar Panel
TRI03/TRI04
plus

336

To suit
fehicle

800

1200

Yellow
Flash
Light

Per
¥ehicle
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SHORT TERM WORKS

13.8.21
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Bign Sizes.
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Fig 13.41 Mobile Maintenance on Road Shoulder
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13.8.22

SHORT TERM WORKS

13.8.13 Mobile Maintenance in Centre of

Carriageway

Mobile maintenance in the centre of the roadway or
carriageway is always likely to be a hazardous operation,
particularly on high speed rural roads. Detail 13.42.1 shows
such an operation on a two-lane two-way roadway and Detail
13.42.2 a similar operation on a two-lane one-way carriageway.

The operation on a two-way roadway is particularly hazardous
and requires the services of three flagmen as illustrated. The
vehicle carrying out the work, or in direct support of it, shall be
provided with a HIGH VISIBILITY REAR PANEL and at least
two FLASHING YELLOW WARNING LIGHTS, SS3. The two
flashing lights shall be positioned so that they define the front
and rear of the vehicle, and , if practical for this type of work,
the width of the vehicle as well, since it will be passed by traffic
on both sides.

In Detail 13.42.2 two high visibility treated vehicles are specified
and traffic is controlled to pass only to one side of the two
vehicles. The rear most vehicle effectively closes one lane (it
could be the left lane or the right lane subject to the nature of
the work and local traffic conditions). The second vehicle
travels some 150 m in front, either undertaking the work, or in
support of it if the work is being done manually.

In each case the vehicles should be supported by alert, well
trained flagmen, who shall operate in accordance with Figure
13.23.

When traffic speeds are high, it is recommended that at least
one advance sign be placed to warn drivers of the activity
ahead. A "public relations" type of message and/or flashing
lights should be considered for such signs (see Figure 13.18).

Checklist

0O 0D O

O

are workers equipped with high visibility clothing?
are flagmen alert and well trained?
are all flags clean and bright?

are the signs on the HIGH VISIBILITY REAR PANEL correctly
set?

are all flashing lights working?

MAINTEMAMCE UMIT INVENTORY

J1gn
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SHORT TERM WORKS 13.8.23
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13.8.24 SHORT TERM WORKS
13.8.14 Mobile Maintenance of Dual
Carriageway Roads MAINTEMANCE UNIT INYENTOAY
1 Figure 13.43 shows similar treatments to those in Details sim i Gize [“| Buentity
13.41.1 and 13.42.2, but refers to shoulder area work, or work
within the left lane up to, but excluding the lane line. For
shoulder work, the support vehicle at the rear shall be equipped
with a HIGH VISIBILITY REAR PANEL and two FLASHING TH336 1200 e
YELLOW WARNING LIGHTS SS3, whereas the lead vehicle
need only be provided with two flashing lights, unless it may
also be used for the role depicted in Detail 14.42.2.
2 The advance signing used in support of the vehicles is kept to a | | FLAGS 450 X 4
minimum because these should be moved forward periodically 450
as work progresses. To maximise their effectiveness, it is
recommended that they be displayed with one or more flags.
3 The detail given is applicable to one-way roadways, normally - TIN 14.2 1200 {
forming part of a dual carriageway. It is not applicable to '
two-way traffic operation (see Figure 13.42).
Checklist ¥ehicle High To suit i
Yizsibility ¥ehicle
Q are flags clean and visible? Rear Panil
O are the signs on the HIGH VISIBILITY REAR PANELS correctly TRIO3/ TR 800 1
set? plus
Q are all flashing lights working? Thg 1200 1
Yellow 2
Yt | Fu -
Light Vehicle
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SHORT TERM WORKS

13.8.25

Hm-100m

SAFETY
CLEARANCE

ADVAMCE  1yaap

WARNING
e
For 20m.

AREA
TINLY, 2

_A00m .

QR

TH336

N8, 5ee Supsection 13,814

e

MAINTEWANCE WEMICLE

fi] Erass cubting

(il Sign cleaning

[i1i] Road sarking

[iv] Roadstud plecing/cieaning

[¥] Streat liphting

Ivil Traffic core placing,
ETC.

SUPFIAT YEHICLE

= this vehicle mst
follow the work wehicle
gr] safntain & safe
clesrance o that venicle.

MOTES:

1; Maintenence support
vehicle shall be
equipped with @ HIGH
VISIBILITY REAR PANEL
including Leo fleshing
yellow lights |[Ses
Fig.13.31].

¢, This layoul i5 only
s table for org-way
roBdWEys,

|
for Sign Sizes. A b/( !
Fig 13.43 Mobile Maintenance of Dual Carriageway Roads
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13.9 SIGNING

RURAL ROADS

13.9.1

APPLICATIONS
RURAL ROADS

FOR

13.9.1 General

1

The applications of temporary signing for roadworks covered in
Sections 13.8.to 13.12 have been subdivided into categories for
ease of reference. These categories are:

(a) short term works (Section 13.8);

(b) rural roads (Section 13.9);

(c) urban roads (Section 13.10);

(d) freeways and dual carriageway roads (Section 13.11).

Section 13.12 provides enlarged details of elements covered in
other sections, and may be appropriate to any or all of the
categories listed above.

The categorisation of applications used should only be
considered to be general in nature. Many applications may be
appropriate in several or all categories. Such applications are
only detailed once to avoid duplication. Practitioners who do
not find the application they are seeking in their first choice of
category should therefore check other categories. If their
required application is not covered, it will be necessary to
determine a similar situation and to adapt it, with care, to their
needs.

This section and Section 13.10 deal with rural and urban
situations respectively. These terms also should be considered
as general and if a "rural" application is appropriate within an
urban area the application details should be used with
appropriate adjustments to sign spacing and sizes. The signing
of roadworks in peri-urban areas will most likely be catered for
by rural category applications.

In the various figures the following rules or conventions apply:

(a) all signs are correctly oriented for the direction of travel to
which they apply;

(b) to avoid confusion with any arrows on road signs or
markings, the direction of travel of traffic is, where relevant,
indicated thus == ;

(c) all details are given in metres but all may be directly used
as "paces" in practice.

Signs should be sized as recommended in Volume 1. As a rule
of thumb the following sizes are appropriate for regulatory,

warning and diagrammatic signs:
(a) Gravel roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1200 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm;
(b) Bituminous or concrete surfaced roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1500 mm side length;

(iii) diagrammatic signs - 1200 mm x 1600 mm.

13.9.2 Rural Roadworks

1

The examples of temporary signing given in this section deal
with applications which are most typical of rural roads such as:

2

3

(a) gravel road construction including re-gravelling;

(b) reseal/chip-and-spray type surfacing operations;

(c) partial road closure/reduced width operations;

(d) separately constructed deviations around the work site.

Although common to rural roads, the conditions listed in (a), (b)
and (c) above may also occur in urban areas where similar
signing principles to those illustrated should be used. These
principles are not repeated in Section 13.10.

Temporary signing applications appropriate to multi-lane and
dual carriageway roads are covered in Section 13.11.

MAY 2012
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13.9.2

RURAL ROADS

13.9.3 STOP/RY-GO Operation

1 STOP/RY-GO operation may be required to control traffic at a
wide variety of roadworks sites where the remaining roadway is
reduced to less than two lanes in width, for whatever reason.
As such, STOP/RY-GO traffic control is effectively a temporary
signing sub-system. It may be used on its own or it may be
used locally, in more than one place, within a long roadworks
site. The detail in Figure 13.44 may therefore be incorporated
into other layouts in this Chapter.

2 If a daytime STOP/RY-GO operation cannot be opened to
traffic by dusk, temporary traffic signals must be provided for
night time operation. A portable power source may be required
in order to operate the signals, and such an installation will
need to be well secured.

3 All obstructions close to a one-way site of this nature must be
marked adequately by DELINEATOR PLATE signs TW401
and/or TW402 and/or flashing yellow lights. This includes any
working or parked construction vehicles.

4 The STOP/RY-GO operators must also be equipped with flags
and must be well trained/experienced flagmen (see Subsection
13.3.9 and Figure 13.23).

Checklist

O do the advance signs for the STOP/RY-GO control clash with
other roadworks signing within the site?

is the flagman fully visible to oncoming traffic?
are all signs fully visible to oncoming traffic?
is the flagman standing in a safe position?

is the lateral Buffer Zone within the site adequate for worker
and public safety?

can the restriction be eliminated to permit two-way traffic by
dusk?

0O O OO0 DO

MAINTEMANCE UNIT INYENTORY
Sign Ka Size [mm] | Guantity
TR201-60 1200 2
TR201-80 2
. R201-100 1200 g
2 il
. Twaag-wa | 1200 X | & ge g
= LEOD
il
ﬁ.}‘ TH336 {e0na 2 ar 4
TH343 1200 g
|
21
- é E TH344 1200 2
i
i E THIAT 1200 2
i
A TH33Y 1200 2
i
& TWi3a 1200 2
TIN 41.3 | 1200 4
{1 ™335 =may be specified for TWEDE-ME on fow wolime
raads.
(2] Only one pair of these signs esy be neeced. | lerge
init may need one pair of each,
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RURAL ROADS

13.9.3

NE. See Subsection
for Sign Sizes.
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13.9.4

RURAL ROADS

13.9.4 Gravel Road Blading/Re-Shaping

1

Figure 13.45 illustrates the signing for grader operations
involving the blading and reshaping of gravel roads in rural
areas. It is recommended that the signs required to cover a
section of road of about 10 km in length, or approximating a
days work, be set out at the beginning of the day. On this basis
TW337 signs should be placed at 2 km to 3 km intervals
through the section on both sides of the road. Typically a
grader will run four or five blade widths over such a 10 km
section in a day. This signing application is also appropriate
when a grader is being used for cleaning and reshaping of side
drains.

The grader shall be fitted with at least one FLASHING
YELLOW WARNING LIGHT SS3 to assist visibility of the
vehicle. This light shall be switched on at all times whilst the
grader is working or stopped in the roadway, or it is within 3
metres of the edge of roadway. In hilly terrain the use of a high
mounted flag (located on a 3 metre aerial or similar device
mounted above the cab) is recommended to further enhance
the warning given to approaching drivers.

The grader inventory may include two or more flags which the
grader operator's assistants can use to mark problem areas in
the road surface exposed by the blading operation.

It is possible that labourers may be working within a typical 10
km section undergoing blading and reshaping. When this
occurs, the labour gang should be provided with at least a pair
of TW336 signs. It is likely that such gangs of workers will move
from place to place, in which case any of the short term sign
applications given in Section 13.8 (Figures 13.32 to 13.37) may
be appropriate within the overall section.

If sight conditions are particularly poor, or a section of road is
has fairly high traffic volumes, flagmen may be used to slow
oncoming vehicles. The flagmen shall be familiar with the
standard flagging procedures given in Figure 13.23.

Checklist

OO0 0 O

is the grader's flashing light operational?
is the grader working in hilly terrain and/or on winding roads?

are labourers also present in the section?
are flagmen required?

MAINTENANCE UNIT INVENTORY
Sign No Size (mm) | Quantity
1)
A TW337 1200 6
TIN 1.2 1200 2
@
:_‘j FLAGS 450 X 2
450
:7 500 On @)
MARKER 3000 1 Per
FLAG Aerial Grader
TW336 1200 4
(1) Add TW337 at 3km intervals if a 10km section is
bladed.
(2) Flags to mark problem spots in the rosd surface
exposed by blading.
(3] Marker flag to indicate presence of grader in
undulating or rolling topography.
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RURAL ROADS

13.9.5

MB. See Subsection 13.9.4

for Sign Sizes.

I |
i 150m
1 s
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Fig 13.45 Gravel Road Blading/Re-Shaping
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13.9.6

RURAL ROADS

13.9.5 Gravel Roads - Gravel Heaps

1 In constructing gravel roads it is normal practice to stockpile
gravel heaps on the section of roadway being worked, as
shown in Figure 13.46. Whenever possible, gravel heaps must
be spread before the end of the day’s activities and should not
be left in place overnight. If it is not possible to achieve this,
there must be sufficient width for two-way traffic and adequate
signing must be in place for drivers to determine that:

(a) there is an obstruction in the roadway; and
(b) there is limited space for two-way traffic.

2 Figure 13.46 shows signing appropriate to a working period
and to a situation when gravel heaps may have to be left in
place overnight. Double sided DELINEATOR hazard marker
signs TW401/TW402 should be provided at 50 metre centres
along the full length of any heaps which will remain in place
overnight. At least three delineators shall be visible in each
direction to establish the horizontal and vertical alignment of the
road. Where possible, a reduction in speed limit should not
exceed 15% of the operating speed (or 20 km/h).

3 This type of roadwork activity is traditionally very hard on road
signs. Given the possible nature of the hazard, particularly at
night, it is essential that the signs be maintained in good
condition and that they are regularly inspected for the quality of
their retroreflectivity.

4 Subject to the size of the maintenance unit, the length of a
section of road being gravelled should be kept within the limits
of good management and control. A maximum length of 2 kmis
recommended whilst work is in progress, but this should be
significantly reduced, if at all possible, if gravel heaps are to be
left in place overnight.

Checklist

O are gravel heaps to be left in place overnight?

O do all signs have good retroreflective properties?

O what is a safe manageable length of site for the size of work
unit and likely traffic?

MATHTEMANCE UNIT INVEMTORY
gign No Size (mm] | Ouentity
THI3E-NA | 1200 X 2
1600
THI0S-B0 | yapp 2
TR201-60 2
TH329 1200 !
N30 i
TRID3 1200 i
TR04 i
A [ E 1200 2
{0m per
: ::jg; 150 X | 100m site
600 length
R204-100 1200 2
TIN 44,3 | 4200 2
[iw] | 71N 11,4 | 1200 2
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RURAL ROADS 13.9.7
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Fig 13.46 Gravel Roads — Gravel Heaps
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13.9.8

RURAL ROADS

13.9.6 Gravel Road Reconstruction

1

Figure 13.47 includes two typical details which may occur
during gravel road construction. These details are similar to
those in Figures 13.44 and 13.46 but are shown together here
to illustrate the likely need to cater for both types of activity at
one site. Detail 13.47.1 shows a typical STOP/RY-GO traffic
control situation (for further details see Subsections 13.3.9,
13.9.3, and Figure 13.23). STOP/RY-GO control is likely to be
required regularly as follows:

(a) whilst material is being delivered to the site;
(b) whilst gravel is being spread and worked,;
(c) whilst heavy of plant or equipment is being moved.

Detail 13.47.2 shows the signing arrangement once traffic is
able to pass the working area. Subject to the expected nature
of the work, advance signing may be arranged according to
either detail. However, if STOP/RY-GO control is expected, the
greater distances shown in Detail 13.47.1 should be used
throughout the working period. The size and position of the first
sign in the sequence may be varied according to known local
conditions. If speeds are known to be low, sign TW336-WA
may be replaced by a TW336 sign or omitted all together.
However, if approach speeds are likely to be high, it may be
appropriate to move the TW336-WA sign further out to 800 m
or 1000 m and adjust the spacing of the other advance signs
accordingly.

If the pattern of work is such that a relatively short section of
road is being actively worked on at a time, but that the effects
of work are evident over some greater distance, this should be
indicated at the beginning of the site by means of a
SUPPLEMENTARY PLATE sign TIN11.2 displayed with sign
TW336.

If the extent of work and traffic is such that the occurrence of
unacceptable delays to traffic and disruption to the smooth
progress of the work are likely, a deviation or detour of the
types illustrated in Figures 13.53 to 13.56 may need to be
considered.

Checklist

O 00O

O

are gravel heaps to be left in place overnight?
do all signs have good retroreflective properties?
is a deviation or detour likely to be required?

what is a safe manageable length of site for the size of work
unit and likely traffic?

is the unit equipped for STOP/RY-GO operation?

MAINTENAMCE UNIT IMVENTORY
Sign Ko §ize (mm) | Ouentity
TW336-KA 1200 X 2
1600
TRUI-80 | a0 2
TRZ01-84 ol
I
328 1200 s
W30 i
) Y,
@ Al.58 750 g
TR03 1200 |
TRL04 |
™2i2
A Optional e e
{0m per
THAD] 150 % |io0m gite
Twd0z BOO length
F20i-100 {200 ¢
mua| o | 2
TIH 11.3 Z
i)
TH344 1200 2
A TH343 1200 2
(1] Signs TWI7 may be used &s an el bernalive,
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RURAL ROADS

13.9.9

HE See Subsection 13.9.6
for Sipgn Sizes.
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13.9.7 Reseal/Resurfacing

13.9.10

RURAL ROADS

Work — Just

Completed

Figure 13.48 illustrates recommended signing levels where work
on resealing of a section of roadway has just been completed.
This work activity may occur on sections of roadway within a
larger site and may occur in more than one place at a time within
such a site. When this is the case, the signing should be
adjusted to suit the overall signing requirements of the site. Any
temporary speed limit should relate to that operating within the
rest of the site and should be as high as is practical and safe
(see Section 13.4).

Sign TW333 and sign TW338 should be considered when there
is significant horizontal road curvature and/or the road crossfall
or superelevation is also significant, as in hilly country, since the
combination of loose stone chippings or dust on the road surface
together with this type of road profile can lead to slippery
conditions. Alternatively, sign TW333 may be used instead of
sign TW338 if the condition of the road surface is considered to
be a greater hazard than the risk of stone chippings being thrown
up.

The sign sequence shown should be repeated at approximately
three kilometre intervals and, if the road is one carriageway of a
dual carriageway road, the signs shall be repeated on the right,
on the median island.

A similar level of signing is appropriate if an asphalt overlay or
concrete surface has just been laid and traffic is using it for the
first time. With this type of surfacing the use of SURFACE STEP
advance warning signs TW340 and TW341 may also be
appropriate.

If road markings are not likely to be re-marked shortly after
re-opening the road to traffic, NO LINES advance warning signs
should also be provided (see Volume 4, Chapter 3, Section 3.1).

Checklist

OO0 0O O

is a 3 km spacing of sign sets adequate?
is the road surface slippery?

is there a temporary step in the road surface?

will road markings be re-marked shortly after re-opening the
road?

MATNTEMANCE UNIT INVENTODRY
Sign Mo Size [(mm) | Ouantity
e
Plus 2
TR201 =60 1200 Eusry
dkxz
2
Plus 2
A Th334 , 1200 Every
! Jkm
|
A201-100 1200 2
— I —
Plus 2
A W33 1200 By
%N il
2
T340 Plus 2
TH341 Rk Every
= 3kn =
2
Fluz 2
1200 Every
dkn

(1) Add signs TW333 st 3km intervals if many
gharp curves exist especially in mountain
passes where loose gravel and crusher
dwest are Iocated on the road Gurface,

[2] Use signa TW340 / TW34i as appropriate
in place of TW333 o TH3I38 when re-
surfecing with esphalt overlay or concrete
if 8 surfece step is present.

(3] Use text werning sign if repainting is mot
imadiate,
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RURAL ROADS 13.9.11
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Fig 13.48 Reseal/Resurfacing Work — Just Completed
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13.9.12

RURAL ROADS

13.9.8 Reduced Width Operation - 2-Way Traffic
1 Figure 13.49 should be read with Figures 13.78 and 13.79.

2 The detail given in Figure 13.49 is suitable for general use
when a rural 2-lane 2-way road is being resurfaced or
reconstructed. The layout is based on a road cross-section
which is wide enough to permit approximately half of the road
to be resurfaced or reconstructed whilst traffic is diverted to run
on the other half of the road. Such operation will require that
the cross-section of the road includes useable shoulders, or
that temporary shoulders are created for the duration of the
deviation. Any temporary speed limit should preferably be
within15% (or 20 km/h) of that existing prior to the work starting.
Cross section design standards should take this into account
(see Section 13.4).

3 Figure 13.49 represents the main signing requirements for the
ADVANCE WARNING AREAS to the deviation. The signs
indicated in the "Maintenance Unit Inventory" opposite are for
this purpose. To determine a full signing inventory, further
signs will have to be added for the TRANSITION AREAS, the
WORK AREA, and the TERMINATION AREAS. The majority of
signs in these areas will be DELINEATOR PLATE signs
TW401/TW402. For details of the signs inventories for these
areas, refer to Section 13.12 - Enlarged Standard Details and
particularly to Figures 13.78 and 13.79.

4 Particular attention should be paid to the transition area
treatment. Tapers should be sized and delineated in
accordance with Section 13.5, and in particular with Tables
13.4 and 13.5 and Figures 13.20 and 13.29. Retroreflective
temporary road markings should be applied in the transition
areas and should be kept in good condition for the duration of
work.

5 If flagmen should be deemed necessary due to specific
hazards at the approaches to the transitions, or as a result of a
poor accident history in these positions, they shall operate in
accordance with the provisions of Subsection 13.3.9 and Figure
13.23.

Checklist

0 does the maintenance unit have sufficient DELINEATOR
PLATES for its task?

Q are there vertical and/or horizontal curves on the approaches
which should be taken into account when positioning signs?

O are flagmen required?
Q if flagmen are required are they well trained and alert?

MAINTEMANCE UWIT INVENTORY

Sign

No

Size (mm)

Guantity

w338

1200

TR201-100 |

1200

Optional

TR201 -60
TR201-80

1200

Tes111
165112

1200 X
1600

TIN 14,3
TIN 11.3

1200

TRI04

450 X
450

TH214

1200

TES107
165104

1200 X
1600

® 2@t 0illNG e

A201-120

1200
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RURAL ROADS 13.9.13
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MAY 2012 SARTSM —VOL 2 ROADWORKS




13.9.14

RURAL ROADS

13.9.9 Total Road Closure Ahead

1

Figure 13.50 shows the approach signing to a total STOP
condition such as might be required at a bridge wash-away or
other flooding, or at the site of a road collapse. A situation such
as this should be preceded by one of the types of signing
arrangements given in the details of Figure 13.52. The purpose
of the signing given in Figure 13.52 is to reduce the number of
drivers who might end up approaching the site of the road
closure and to provide them with a detour round the site.

When an event requiring this type of signing occurs the
likelihood is that signing will be placed in a number of "steps".
The first will be an "immediate action" signing provision put in
place by the incident response team. This could well take the
form of the signing given in Detail 13.52.1 together with a
minimum level road closure at the site. This latter may well
have to be attended by workers or a flagman in the first
instance. If the incident is going to be a long term one the next
step will be to implement the signing given in Figure 13.50
together with a ROAD CLOSURE BARRIER (see Figure
13.87), in order to make the site safe. This should be closely
followed by more informative detour signing as illustrated in
Details 13.52.2 and 13.52.3. Once work commences at the site
to carry out repairs a work site will be required. This can be
created by providing another barrier an appropriate distance in
advance of the road closure barrier, which can be considered to
be a NO UNAUTHORISED TRAFFIC BARRIER (see Figure
13.87), through which only contractors and road authority
vehicles should be permitted.

Remote from the actual road closure site it will commonly be
necessary to provide NO THROUGH ROAD BARRICADES, as
detailed in Figure 13.88, at one or more junctions.

Subject to the time that the road is going to be closed to traffic a
"public relations" message high visibility sign of the type
illustrated in Figures 13.18 and 13.50 may be specified.

Checklist

Q

Q

are the optional signs shown, warranted due to high traffic
approach speeds?

has an effective detour been put in place?

will the site require major reconstruction when the effects of the
incident are over?

MAINTEMANCE UNIT INVENTDRY

Sign hia Size (mm|] | Duentity

1200 X
TH302-NA 1600 2

TH201-100 1200 Gotional

® | @ | B

TR204-B0 2
TRaoi-gg | 20 2
Bize g for
L;_:;i _& FIG.13.687 to major
- Buit roads
2 for
g 1200 minor
roads
o | THMEA 2 for
%, Flashing {200 % asior
: :. 'll
=] | liohts | 1600 rosds
Optional
TWI02 2 for
ﬁ Flash light| 1500 minar
—o | | Optional roads
[km ] | Tiv 11.3 2
[@00m] | TIN 11.3 | 4200 2
[200m ] | TIN 11.3 a

(1] Refer to Figures 13.87 and 13.88
for traffic berriers for unsuthorised
vehicles or road closures.
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‘MM AOAD CLOSURE BARRIER
w = “w =L | See Figure 13.87

ADAD CLOSURE BARRIER
. See Figure 13.87

=—Road reserve boundary

L,.II:I UNALUTHDAISED TRAFFIC BARRIER
=  See Figure 13,67
x Fixed

' _I:'E_ssaue

Interchangsable ! Najor rosd
-~ | olaetes

r

Floods
400 m

Minor road

i 7/ -
B : See Subsection 13.8.9

for Sipn Sizes
TIN 11,3 800m |- o |
¥ and/or 1km :

® TR20{ |
00w \
]
|
1 I
- 00w
£ Hepe
Fig 13.50 Total Road Closure Ahead
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13.9.10 Detour Signing

1

For the purposes of categorising temporary road traffic signing
at roadworks, the following descriptions of terms commonly
used in this chapter are relevant:

"deviation: involves the local redirection of traffic onto a
roadway normally used only by traffic travelling in the opposite
direction, or onto a specially constructed more-or-less parallel
temporary roadway; existing direction signs can commonly be
re-located to suit the temporary road alignment"; and

"detour: involves the redirection of traffic to other parts of the
road network and will normally require the use of temporary
direction signs to assist road users to reach their intended
destination by alternative routes".

Figure 13.51 shows a selection of signs suitable for use at
detours required either as a result of major road rehabilitation,
or as a result of some incident such as a hazchem spill, a major
accident or flooding. These signs are additional to the many
temporary regulatory, warning and guidance signs illustrated in
Section 13.2 which may also be required in such
circumstances.

The signs shown in Figure 13.51 are appropriate at the types of
situations given in Figures 13.50 and 13.52. The temporary
DETOUR DIRECTION signs TGD2-D shown in Detail 13.51.3
are intended to be a rapid response tool to be put in place
immediately the need for a detour arises. The TGD2-D sign is a
universal sign in that it can be held in stock in some quantity
and can be used to point in any direction to indicate the course
of the detour. When these signs are put in place initially, it is
recommended that they be placed on, or adjacent to, the
relevant panel of an appropriate ADVANCE DIRECTION sign
GD1 or DIRECTION sign GD2 on which the affected/closed
direction panel has been temporarily been covered, pending a
more effective modification of the signs (see Figure 13.16).

Once it becomes possible to upgrade the temporary signing of
an "immediate action" detour, temporary FINGERBOARD
DIRECTION signs TGD4 in Detail 13.51.2, which again can be
standard items (with "left" and "right" examples), may be used
to replace some or all of the TGD2-D signs. Although they are
still small signs, the TGD4 signs have a significantly bigger
target value.

Ultimately, once the length of time is known for which the
detour may have to be operational, larger more informative
signs such as those shown in Detail 13.51.1 may be warranted
due to the number of drivers who are effectively strangers to
the area.
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Colesherg
Middelburg B 900m Dismeter
Bethesdaweg Rs7 e Y
:
8 . _b00n Dismeter
L
Ré1 =
(9¥]
(=]
Y 2
Detour )
: % : : =
Deteil 13.51.1 EXAMPLES OF TEMPORARY MAP-TYPE DIRECTION SIGNS
210mm Letters
140mm Letters ?
[ Detour JI Detour |s
Typical 5Sizing for 140mm and 2{Omm Lettering
Via
[ PRETORIUS RD |
Detour
Urben Example
Detail {3.51.2 TEMPORARY FINGERBOARD SIBNS - T604
Detail 13.54.3 TEMPORARY DETOUR DIRECTION SIGN - T602-D
Fig 13.51 Detour Signing
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13.9.11 Detour at a Road Junction

1

The situations illustrated in Figure 13.52 are relevant to major
detours, either urban or rural, necessitated by the closure of a
road link due to same event, such as a hazchem spill, a major
accident, a flood or subsidence. The actual site of the incident
may be remote from the junction concerned, but on a network
basis the junction is the best one from which to provide a
detour to the cut-off destination.

The first action, in such circumstances, will normally be the
provision of a barricade on the entry to the closed section, and
the effective conversion of the junction to a 4-way STOP
control. Details of barricade treatment are given in Figures
13.87 and 13.88.

Figure 13.51 shows a range of specialised detour signs, some
of which may be useful in situations similar to those illustrated.
The need to provide for the sort of detour illustrated is likely to
be an unplanned event. It will therefore commonly be
necessary to react quickly to establish a detour. TEMPORARY
DIRECTION sign TGD2-D can be utilised for this purpose. Sign
TGD2-D is a compact sign which can be pre-manufactured
because this one sign may be pointed left, right or straight on.
Detail 13.52.1 shows a typical example of the use of TGD2-D
signs. Standard left and right TEMPORARY FINGER BOARD
signs TGD4 may also be pre-manufactured and quickly
deployed to identify a detour.

Apart from the regulatory and warning signs associated with the
modified junction control, alterations will be needed to existing
direction signs if the detour is to be in place for some time.
Details 13.52.2 and 13.52.3 give examples of such alterations
for a minor, but priority road and similarly for a major road,
respectively. In Detail 13.52.2 the junction is provided only with
DIRECTION signs GD2. These have been altered to display
the new direction to destination "A". The major junction in Detail
13.52.3 has, in addition, ADVANCE DIRECTION signs GDL1.
The GD1 and GD2 signs for two approaches are shown
suitably modified to cater for the new routing to destination "A".

Drivers faced with an unexpected detour may be reluctant to
follow temporary directions without confirmation that the new
routing will lead to their intended destination. A version of
temporary MAPTYPE ADVANCE DIRECTION sign TGD9 may
be considered if such circumstances become evident.

No checklist or sign inventory is given for this example of
temporary signing applications because each site is likely to be
unique.

MAINTEMANCE LMIT IMVENTORY
Sign No Size inm) | Ouantity
1200 X
THID4-
WiD4-WE VDD 1
TH302 1500 |
THiG4 £200 i
Al 1200 !
450 X 600
TIN 20 | lur-ban >
TN |Ee7sxee| o |
(rural]
| 10
TR0 | poy y gsp| "
| Stors
{rurall
TIN 14,3 | 1500 2
TIN 11.3 1200 2
1] Add temsporsry panels and ‘crosses” to axisting
direction signs where necessery end when
required.
[?] For the placement of “Mo Through Road® Berriers
refer to Figure 13,68 .
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+
— d II.
|
¥
NB See Subsecticn 13,913 ; {
for Sipn Sizes, !
]
]
i
]
Road i
Detail 13.52.4 Use of Sign TGO2-D mﬂﬂ 1
Repidly Flaced Detour Signs T602-D ot P e i :
@rg Shown for One Direction Omly. E -
Mlest, &
Dest. 4 ; — : :
Beyord sita of
Beyord site af I TIN 11,3 TINZO e Kb
road closure -l ;
See Fip. 13.68 - See Fip. §3.68
*ND THROUEH ROAD® EARAIER ormal non-priority *NO THFOUGH ADAD" BARRIER ]
route % See below
(inor roed) 801, 440 (Msfor road|
fest, € —w o i .
Sy = Ep g —
Bleck un yellaw & XN | =— st 8
[ tepporary panel
2 ——Horeal priority
4 Dest, A . ' route converted k - '
Dest. C o ' to ‘STOP* contral t— '
|} . i
<5 Oest. B Eximm f : ﬂ:?;?;fem _ fleck on yellow .
B0, 11 i = Lerporary pangl I
¥ Arrow 85 eppropriete for  Alter to ' GOI.042 |
best detour route to *A° THi04 ~ ' Fitm - i See Fig 1050 for &———1— 1240m
' PRE=-ADVANCE optional spacial : PRE-AOVANCE
Dest. A | 4 "= NARNING SIGNS Ll ar sii——— | | |o WAANING SIGHS
<5 Dest. O ] s ' | B Oest. C 4 w302 B
A02,04 Black on yellow .féh_] | l Deat, D lﬁ\‘ ‘ : l
;3?11:”!' BrroW TIN 14.3 | &00m i — _:_\—_5___-5_'___——___ TINM 11.3 m e ! ED0n
j R §01. 110 =
i 1
i Aed retroral]lective i
TH04-NB i — | ety TH104-48 AS —; ,
Oetail 13.52.2 {Dotour| . | | geome | | Ogteil 39,55 L A Fig 13.52
; a0k : .
Minor Aoad TIN 15.3 [_1km | i T N Major Road TIN 44.3 m_| sl Detour at a Road Junction
MAY 2012
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13.9.12 Deviation at a Bridge Site

1 Figure 13.53 shows a typical signing arrangement for a short
localised deviation round a bridge construction site. Such aign HO gize imm|] | Guantity
deviations are generally kept as short as possible and commonly
have a steep and tortuous descent and ascent down to, and 1200 ¥
away from, a low level river crossing. The road geometry of the TNI3E-WA 1600 e
deviation will often be designed to minimum standards and it is,
therefore, particularly important that the quality of the temporary ¥ RO01-100
sign installation is of the highest. The quality control involved | -1
should include the maintenance of the signs in a clean and or 1200 -
effective condition. R201-120
2 If approach speeds are known to be high and/or if the site is in
any way hidden from direct view, consideration should be given 165 111 1200 X 2
to positioning the ADVANCE WARNING AREA signs over 800 m TGS 442 1600 a
to 1000 m. Any temporary speed limit should preferably be -
within15% (or 20 km/h) of that existing prior to the work starting, TRE01-60 a
consistent with what is safe and practical. Design standards 3
should take this into account (see Section 13.4). TRe01-60 1200 2
. o TR201-100 B
3 At the road closure barricades, the use of the strongly directional
TW407 and TW408 CHEVRON signs is recommended in place
of TEMPORARY BARRICADE sign TW411 when the alignment TH401 150 X 'f‘[' 10-cln
of the deviation is of minimum standards. If construction vehicles TH402 600 intarvalg
need to have access beyond these barricades, on one or both
side of the bridge, then NO ENTRY sign R3 should be replaced
by NO UNAUTHORISED VEHICLES sign TR208. @ TR21 4 1200 5
Checklist
O is the deviation alignment to minimum standards? @ ;::gj 1200 ;
U are the signs clean and is the retroreflective material to
specification and in good condition?
QO do construction vehicles need to have access from the deviation m THAG? e400 X 2
to the closed portion of the site? TwH408 400 2
@ A3 1200 .
TH2oz 1500 i
TW203 1
A TH32E 1500 3
I: :I TN 11.4 1500 .
TN336 1500 a
g
[ &00m | | TIN 11.3 | 1200 2
| 600m | g
ROADWORKS SARTSM - VOL 2 MAY 2012
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TRi04 Signing for this approach
W—E[i a5 for opposite direction

TR104 1wl AREA but using TES11Y signs.

i TH401E
TH402 ‘

Back-to-bhack at
{0=20m intervals.

| Teaporery bridge
or old lov Jevel

Exisking
| road TR103
b/ a) oh
4 e ngs.

=
TRet4 @ D /e
!
TES142 l\ | | TINGS. 4
TR201-80 | 'm
TIM4. 3 [Fom |
- .
iistes ! R20I-100  FR201-120
WARNING
o TESi12 \\ !
TIN5 [400m o) | |
TR204-100
[09) .| °
L T
THI36NA |
f= R EL?H ;hsm;?im 13.9.12
g TIN14. 3 | 400m O ‘k or Sign Sizes.
Fig 13.53 Deviation at a Bridge Site
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13.9.13 Deviation - Low Traffic Volumes

1 For the purposes of categorising temporary road traffic signing

MAINTENANCE UNIT INVENTORY

at roadworks the following descriptions of terms commonly
used in this chapter are relevant:

"deviation: involves the local redirection of traffic onto a
roadway normally used only by traffic travelling in the opposite
direction, or onto a specially constructed more-or-less parallel
temporary roadway; existing direction signs can commonly be

re-located to suit the temporary road alignment"; and

"detour: involves the redirection of traffic to other parts of the
road network and will normally require the use of temporary
direction signs to assist road users to reach their intended

destination by alternative routes".

2 Figure 13.54 shows the signing requirements for the
ADVANCE WARNING AREAS on the approaches to the start
(and end - in the opposite direction) of a deviation at lengthy
road construction or rehabilitation site. The concept of such

signing is very similar to that depicted in Figure 13.53 but in this
example is designed for low traffic volumes (see Figure 13.55
for appropriate details for a deviation for higher traffic volumes).
Any temporary speed limit through the change of alignment
should preferably be within15% (or 20 km/h) of that existing on

the approaches. Design standards should take this into account
(see Section 13.4).

3 Once the deviation alignment is established it may closely
parallel the road under construction or it may change its

position according to the terrain and available space, but it will
remain in relatively close proximity to the main road alignment.
According to the space available the deviation may cross the
road construction in one or several places. details of the signing

for such situations are given in Figure 13.55.

4 Signing of the TRANSITION AREA depicted in Figure 13.54,
and any others required within the deviation, should be in
accordance with figures in Section 13.12:"Enlarged Standard
Details" (see Figures 13.81 to 13.84 in particular).

Checklist

Q are traffic volumes sufficiently low for this level of signing?

U is the geometry and road condition of the entry to the deviation
suitable for the indicated speed limit?

Q is there sufficient width through the curves of the entry to the
deviation to accommodate large vehicles in both directions at
the same time?

Sign No Size (mm) | Quantity
A TW336 1500 3
TR214 1200 2
TR201-60 2
TR201-80 A 2
A TW208 1500 2
TIN 1.3 1500 e
TIN 11.3 1
TR104 1200 4
oo | THALY 2400 X 2
400
N\ THAO1 150 X | Sm-10m
/ TH402 600 Centres
A TN333 1500 {
A201-100 1200 |
TIN{1.2 2
1500
TIN{4. 4 {
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N T
1 . /ﬁ = DEVIATION/
| 7 /,/ . DETOUR
| i e h s e s N L .
i
| .
| w33 3 i”f /M 300 . TR214
e
W .
i N2 (] ﬁg IL‘JIEEI TINL.3  ADVANCE
T a3 — /‘, WARNING
‘@ AREA
STABILIZING For 2 bm] | . ____1':'“'
AREA TINi.2
| — . TR201-50
Y gl I ‘JHME i /i“l . { ® s
TR104
TR104 /
\\H | TENPORARY HO DVERTAKING
THL INE
RANSITION i, e IHMEIII[]H
AREA THA1 4
@ Fig 12,03 // sareFm 13,83
' TR04
- @, [
o {I‘i; E “'-I-l:lfl -
e
ﬂﬂl TERMINATION
™08 et BRLES A
A\ \% I
TINIL.3 TIN81. 4
ADVANCE || | 7
NARMING TIEIH*HI i i . . R204-100
AREA
om||
- @)=
- M. See Subsection 13.8.13,
TH3I6 3 ; far Sign Sizes.
1 TINIL.3 | 6ot
|
i VAT
Fig 13.54 Deviation — Low Traffic Volumes
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13.9.14 Deviation - High Traffic Volumes

1 For the purposes of categorising temporary road traffic signing
at roadworks the following descriptions of terms commonly
used in this chapter are relevant:

"deviation: involves the local redirection of traffic onto a
roadway normally used only by traffic travelling in the opposite
direction, or onto a specially constructed more-or-less parallel
temporary roadway; existing direction signs can commonly be
re-located to suit the temporary road alignment"; and

"detour: involves the redirection of traffic to other parts of the
road network and will normally require the use of temporary
direction signs to assist road users to reach their intended
destination by alternative routes".

2 Detail 13.55.1 in Figure 13.55 is appropriate for the start (and
end - in the opposite direction) of a deviation to be used by
medium to high traffic volumes. The detail shows a similar
signing to that given in Figure 13.54 but with DIAGRAMMATIC
signs in the ADVANCE WARNING AREA instead of the
advance warning signs depicted in Figure 13.54.

3 Once the deviation alignment is established, it may closely
parallel the road under construction or it may change its
position according to the terrain and available space, but it will
remain in relatively close proximity to the main road alignment.
According to the space available, the deviation may cross the
road construction in one or several places as shown in a typical
example in Detail 13.55.2. Detail 13.55.3 shows the sort of
situation detail which may require specific signing attention
within a deviation, and Detail 13.55.4 illustrates how a deviation
may be connected to a section of existing road network to save
on deviation construction.

4 Signing of the TRANSITION AREAS depicted in Figure 13.55,
and any others required within the deviation, should be in
accordance with figures in Section 13.12: "Enlarged Standard
Details" (see Figures 13.81 to 13.84 in particular).

5 Formal "Road Closed" barricades should be established at the
limits of each Work Area (see Figures 13.18 and 13.87).

Checklist

U is the geometry and road condition of the entry to the deviation
suitable for the indicated speed limit?

QO is there sufficient width through the curves at changes in
direction in the deviation to accommodate large vehicles in both
directions at the same time?

O can the deviation be satisfactorily connected to adjacent roads
to limit construction costs?

MAINTENANCE UNIT INVENTORY

Sign Hig Cize [mm] | Ouantity
1200 X
i THIE-WE | o 2
TR201 -60 2
TR201-A0 { 200 9
TR201-100 5
R201-120 | 1200 i
@ TR214 1200 2
A o | | 3
2400 X
mmnm TNELY pre 5
@ TRED& 1200 7
|
THz0? 2
A meoa | 2
/ TBS 113 | 1200 X
165 444 | 1600
‘) 165 111 | 1200 X 2
165 142 | 1600 2
w404 {50 X% 10m-20n
Twdo2 B cenktres
|
TIN 1.2
[Bor fkm] | \orious | 1500 4
TIN 11.3 1200 10
VEri ous
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13.9.15 Deviation - 4 Lane Undivided Road

1 Figure 13.56 shows the reduction in width of a 4 lane undivided MAINTEMANCE UNIT INVENTORY
road -in-to a2 Ianc.e .devia.ltion.. The deta.il conforms to thg Sign [ Ko Size 1"] Guanti ty
description of a deviation given in Subsection 13.9.14, and will
warrant the level of signing appropriate to high traffic volumes 3
likely to be using its 4 lane cross-section. Wi 1200 X 3

2 Because of the two lanes approaching the deviation, it will per— 1600 3
normally be desirable, on a cost and operational basis, to
configure the entry to the deviation as a two-lane two-way
section of roadway. This configuration requires the dropping of TR204 -E0 e
one of the approach lanes, and it is recommended that the lane @| TH201=B0 1200 .
nearest the centre of the road be dropped, particularly if the road TR204 =100 2
carries even moderate volumes of slow moving vehicles. This
arrangement also improves the ability to provide a smoother,
longer curve through the entry to the deviation within the limits of 2
the existing roadway width. Should there be circumstances & TW336 1500
which make the dropping of the lane nearest the edge of the
roadway necessary, this may be achieved using
DIAGRAMMATIC sign TGS101lin place of sign TGS102. Any
temporary speeq Ii.mit through the change of aligr.1m.ent should @ R214 1200 g
preferably be within15% (or 20 km/h) of that existing on the
approaches. Design standards should take this into account (see
Section 13.4).

3 Once the deviation alignment is established, it may closely TEE{04 200 % 2
paralle! the road unde.r construct.lon, or it may charlgg its pos.|t|0.n ﬁ TES{ (2 1600 2
according to the terrain and available space, but it will remain in
relatively close proximity to the main road alignment. Figure
13.55 shows the sort of situations which may require specific
signing attention within a deviation. TES 1200 X

125 e

4 Signing of the TRANSITION AREA depicted in Figure 13.56, and 1600
any others required within the deviation, should be in accordance
with figures in Section 13.12: "Enlarged Standard Details" (see
Figures 13.77 to 13.84 in particular).

TIN 11.3 | 1500 2

Checklist

Q is it appropriate to drop the "fast’ lane under the conditions TIN 11.3 1200 2
prevailing on the approaches? TIN 11,3 1200 2

O is the geometry and road condition of the entry to the deviation |
suitable for the indicated speed limit? 2% s :

O is there sufficient width through the curves at changes in
direction in the deviation to accommodate large vehicles in both TIN 11.3 1500 2
directions at the same time? TIN 11.3 1500 e
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@ @ 74 ﬁ 7 .
100m LY LY See alternative
T TY ?/4422%9 possible layouts
TRANSITION 5547 in Figure 13,55
AREA (D | NORK 024405 %
) ZONE G454
See Fig 13.77 *Om 4/42¢/¢ |
—— V] YA Y
TRet4 | | 1 4%%’49 LY
STABILIZING
TBSIOE} 100m.. { AREA
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TIN11.3
NB See Subsection
13.9.15
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See Fig 13.84
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TR201-80 600
AREA (D émas ? l 5 %
600m | 600m. L—d—1
TINI1.3 rfﬁ!ﬁ!-s 500m, .
TR204-60
L . 0. STABILIZING
TR201-100 165125 AHfA
7 ADVANCE
800N Rﬂl
NARNING
ped 300, .
300m | = AREAQD
TINIL. 3
TH336-HB
900
200m
[ 1km | VY
L mrg % ' ® @® —+
Fig 13.56 Deviation — 4 Lane Undivided Road
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URBAN STREETS

13.10.1

13.10 SIGNING APPLICATIONS FOR URBAN

13.10.2

1 The temporary signing of urban roadworks situations is

Urban Roadworks

commonly influenced by the following factors, either separately,
or in combination:

(a) limited space to accommodate signs and traffic;

(b) high traffic volumes (even moderate urban traffic flows are
high by rural standards);

(c) the presence of pedestrians;
(d) the need to maintain access to many properties.

Roadworks situations in urban areas vary widely in their signing
requirements and operational characteristics including, as they
do, such environments as:

(a) quiet residential streets;
(b) high capacity arterial streets;
(c) congested central business districts

Factors which commonly mitigate against the effectiveness of
temporary road signs in urban areas, and which must be
recognised and taken into account, include:

(a) street lighting - which may not, as might be expected,
improve signing at night, due to stray reflections and
reduced luminance contrast so that signs need to be
positioned with care;

(b) obscuration of signs by trees, street furniture and by large
vehicles;

(c) limited sight distances.

The examples covered in this section illustrate individual
situations. In practice a large urban roadworks site may include
several such situations within the one site. The signing
treatment must therefore take into account the individual
situations and the collective effect of all situations from a
driver's perspective.

Many roadworks tasks in urban areas will be of short term
duration, commonly undertaken between morning and evening
peak traffic. Those examples within an obviously urban
environment are included in this section, but many of the
examples given in Section 13.8 are also relevant to urban
areas.

STREETS

13.10.1 General

1 The applications of temporary signing for roadworks covered in
Sections 13.8 to 13.12 have been subdivided into categories for
ease of reference. These categories are:

(a) short term works (Section 13.8);

(b) rural roads (Section 13.9);

(c) urban roads (Section 13.10);

(d) freeways and dual carriageway roads (Section 13.11).

Section 13.12 provides enlarged details of elements covered in

other sections, and may be appropriate to any or all of the

categories listed above.

2 The categorisation of applications used should only be
considered to be general in nature. Many applications may be
appropriate in several or all categories. Such applications are
only detailed once to avoid duplication. Practitioners who do
not find the application they are seeking in their first choice of
category should therefore check other categories. If their
required application is not covered, it will be necessary to
determine a similar situation and to adapt it, with care, to their
needs.

3 Section 13.9 and this section deal with rural and urban
situations respectively. These terms also should be considered
as general and if a "rural" application is appropriate within an
urban area, the application details should be used with
appropriate adjustments to sign spacing and sizes. The signing
of roadworks in peri-urban areas will most likely be catered for
by rural category applications.

4 In the various figures the following rules or conventions apply:
(a) all signs are correctly oriented for the direction of travel to

which they apply;

(b) to avoid confusion with any arrows on road signs or
markings, the direction of travel of traffic is, where relevant,
indicated thus == :

(c) all details are given in metres but all may be directly used
as "paces" in practice.

5 Signs should be sized as recommended in Volume 1. As a rule
of thumb the following sizes are appropriate for regulatory,
warning and diagrammatic signs:

(a) Gravel roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1200 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm;

(b) Bituminous, concrete or brick surfaced roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1500 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600mm.

(c) Urban streets:

(i) circular signs - 900 mm/1200 mm diameter;

(i) triangular signs - 900 mm/1200 mm side length;

(iii) diagrammatic signs - 1200 mm x 1600 mm.
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13.10.2

URBAN STREETS

13.10.3

1

Temporary Traffic Signals

Temporary traffic signals are an alternative form of temporary
traffic control for use on two-way roads which are reduced to
one-way operation during roadworks. The use of temporary
traffic signals is appropriate at any time, subject to cost
effectiveness, as an alternative to the manual STOP/RY-GO
operation. However, their use is recommended when such
restricted conditions have to be maintained during the hours of
darkness.

The arrangement of light aspects of temporary traffic signals
shall conform to the prescribed arrangements for permanent
signals as illustrated in Volume 1. All component dimensions
and installation dimensional criteria for temporary traffic signals
shall conform to details given in Volumes 3 and 4.

The operation of temporary traffic signals may utilize any
appropriate, proven, electrical/electronic control system, either
linked by cable or not, provided adequate fail-safe back-up
systems are included.

Ideally, the timing of temporary traffic signals should be closely
related to actual vehicle arrivals (vehicle actuation) rather than
by means of fixed time cycles. Where necessary, detection
devices should include the ability to detect the presence of
vehicles at the STOP LINE and give an indication of queue
length. Due to the dual direction, alternating one-way operation
associated with traffic signals in a roadworks installation, it is
necessary that a long, specifically calculated, clearance all-red
period be provided. This will allow the last vehicle to enter the
section sufficient time to leave it, before opposing traffic is
released.

In a similar manner to STOP/RY-GO operation, temporary
traffic signals may be operated in isolation at a localised site or
as part of the overall traffic control signing of a major roadworks
site.

Figure 13.57 shows a typical urban traffic signal application
with short advance warning distances. Provided a power
source is available, temporary traffic signals may be used in
rural situations. When used on a road with high vehicle
approach speeds, all advance warning signs should be located
at distances consistent with rural roadworks sign sequences
(see Section 13.9).

Checklist

Q

will the need for one-way operation extend into dusk and night
time?
is a power supply available?

are traffic volumes known in order to set up cycle limit criteria
under vehicle actuated operation?

what are the fail-safe characteristics of the equipment?

are the advance warning signs correctly located for appropriate
vehicle approach speeds?

will the end of a queue always be visible to approaching
vehicles within stopping sight distance requirements?

TYPICAL SIGN REGUIREMENTS

Sign No Size (mm) | Quantity

TR103 |
TR104 - |

(1)
TW301 800 2

TW329 (1) 1 of
TH330 a each

Taper 24
plus 10
per 100m

104 450

(t)
TIN 11.3 800 2

i =B ®

(f) Sizes indicated for 60km/h. Increase to
1200mm for over 60km/h or for rural
use.
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URBAN STREETS

13.10.3
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13.10.4

URBAN STREETS

13.10.4 Sidewalk Deviation

1 It is an important aspect of the safety arrangements of urban
(and other) roadworks sites that specific accommodation shall
be made for pedestrians. It is too common an occurrence that
pedestrians are left to their own devices and expected to just
disappear, or to walk within reduced spaces provided for
vehicles, totally without protection. Given the numbers of
pedestrians on our roads at all times of day and night, it is quite
unreasonable that, if the exclusion of pedestrians should be
required, or advisable, adequate provisions are not made to
redirect the pedestrians to an alternative route. Any authority or
contractor not making adequate provision for pedestrians could,
in the event of an accident, find themselves facing serious
litigation.

2 Figure 13.58 shows a typical arrangement for the
accommodation of pedestrians due to the temporary, and
localised, excavation of the sidewalk. Such a situation may be
an isolated excavation, with no other associated roadworks,
such as a local repair to a water main, sewer, electrical cable or
other underground service, or similar excavations may be
required at one or more places within a larger site. In the latter
case the signs provided within the ADVANCE WARNING
AREA may be modified according to specific site requirements.
It should be noted that the table of signs opposite is a typical
listing only, and is not intended to be a definitive inventory.

3 Figure 13.58 shows the option to use modular PEDESRIAN
DIRECTION signs (see Volume 1, Chapter 4). The
manufacture of temporary arrow signs TGP1, TGP2, TGP3 and
TGP4 is, due to the square shape, identical. It is recommended
that contractors order "left-" and "right-handed" versions of sign
TGP9. These signs should only be used when the revised
pathway available to pedestrians may not be obvious to them.
Night-time conditions should be borne in mind when assessing
this need. These pedestrian direction sign are particularly
important to emphasise to pedestrians the need to NOT take a
route within the roadway, either with, or in the face of,
on-coming traffic. If a normally available path is completely
cut-off to pedestrians, this should be indicated by means of NO
PEDESTRIANS sign TR218 (or NO CYCLISTS OR
PEDESTRIANS sign TR220).

4 The figure shows the use of TEMPORARY BARRICADE signs
TWA411. These may be replaced by a local authority if it has a
custom made device. However, these need to have
retroreflective properties and should not simply be painted. Any
traffic cones shall be provided with retroreflective sleeves if left
in place during times of poor visibility.

Checklist

O

is pedestrian deviation within the roadway?

O

are cones and barricades retroreflective?

U are PEDESTRIAN DIRECTION signs required for the safety of
pedestrians?

O are pedestrian prohibition signs required?

TYPICAL SIGN REBUIREMENTS

Sign No Size (mm) | Buantity
TH336 900 e
TH329 900 i
TW330 1
@ TR104 900 2
300 X
(-] W4 i
1" 1800 10 Min
Tapers 24
TD4 450 plus 10
per 100m
TR217
Optional RO 1
TGP4
6[* plus ggg ¥ 1[”
TGP9
* I’ ;?52 900 X 1[1]
675
TGP9
15 300 X ()
plus 675 1
TGP9

(1) Due to the modular nature of PEDESTRIAN
DIRECTION signs, arrow signs may be used
to point in any of four directions.
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13.10.6

URBAN STREETS

13.10.5 Localised Work Site - Good Visibility

1 Figure 13.59 illustrates a very common work site in urban
areas. The fact that the type of site occurs frequently and is
often only in position for a short time, tends to result in very
poor control of correct signing practices. The fact that the site is
small and likely to be of short duration, is no excuse for not
thinking through the requirements for correct signing practices
and for not carrying them out.

2 The sign inventory and application has been kept to a minimum
to facilitate ease of use. This in itself is a reason for paying
attention to localised details. Since the signing effectively
comprises one “cluster" of three signs and a number of
TRAFFIC CONES TD4, it is essential that the signs are visible
and do not become hidden by other street clutter. The visibility
of the signs is, for example, of higher priority than sticking
faithfully to the distances noted in the figure. A particularly
important local detail could be the presence of a crest in the
road, in which case, the sign "cluster" may need to be moved a
greater distance from the work site in order for it to be visible to
approaching drivers. If such an action is taken, the
TRANSITION AREA and longitudinal BUFFER ZONE should
be extended so that vehicles cannot get between the cluster
and the WORK AREA. This signing application is only
appropriate for situations where sufficient space remains for
two-way traffic. If two-way traffic is not possible, or a lane drop
is required on a multi-lane road, then STOP/RY-GO control
(Figure 13.37), temporary traffic signals (Figure 13.57), or one
of the several lane-drop details (Figures 13.35, 13.36 or 13.37),
should be considered.

3 The service unit vehicle is shown parked on the "downstream"
side of the WORK AREA to make the vehicle less vulnerable
and make it easier to drive away from the site when necessary.
However, under certain circumstances the vulnerability of the
vehicle may be secondary to the safety of the workers, and it
may be beneficial in fact to park the vehicle "upstream" of the
WORK AREA, particularly if the vehicle is equipped with
FLASHING YELLOW WARNING LIGHTS SS3.

Checklist

Q is the sign cluster clearly visible to approaching drivers?

Q is there a crest in the road or a curve or sharp bend on the
approach to the site?

Q is there sufficient space available for two-way traffic to pass the
WORK AREA?

O should the service vehicle be parked on the upstream side of
the site?

U does the service vehicle have flashing yellow warning lights?

TYPICAL SIGN REGUIREMENTS
Sign No Size (mm) | Guantity
A TW336 800 2
TR103
@ or 800 1
TR104
800 X
E TW401 200 |
Taper 12
04 450 plus 10
per 100m
Maintenance
Stand i
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13.10.7
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13.10.8

URBAN STREETS

13.10.6 Lane Closed Beyond a Junction

1

It is a common feature of urban roadworks that it is often
necessary to work close to the corner of a junction, and often
on the far side. It is also common that such junctions will be
signalised. In order to avoid a merging movement within the
junction, which has a real potential to "lock up" and affect the
operation of the junction for other traffic flows, it is
recommended that traffic be directed into the adjacent lane on
the approach side of the junction, as shown in Figure 13.60, to
correctly align vehicles to cross the junction and avoid the work
site. The detail of Figure 13.60 should be considered as
representative of appropriate signing principles. Individual sites
will vary significantly, but can be dealt with safely, if the
principles are adhered to and modified in detail as necessary.

Depending on the lane configuration at the junction, and the
directions of flow of traffic, it may be possible to set the
narrowing taper sufficiently far back from the STOP line to
permit one or two left turning vehicles to enter the closed lane
after having first gone round the tapered "island".

Since the roadworks may also affect turning traffic on the
intersecting crossroad, it is recommended that ROADWORKS
advance warning signs TW336 be placed conspicuously on the
relevant approaches.

Checklist

Q

Q

is there space to accommodate a coned-off island on the
approach side of the junction?

can such an island be set back to permit left turning traffic the
use of the lane?

have TW336 signs been placed on the intersecting side road?

TYPICAL SIGN REGUIREMENTS

Sign No Size (mm)

Quantity

TN336 800

TR104 800

TW330 800

300 X
1800

| P ek

w411

D4 450

Taper 20
plus 10
per 100m
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URBAN STREETS 13.10.9
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13.10.10

URBAN STREETS

13.10.7 Work within a Junction

1 Figure 13.61 shows two details covering aspects of work within TYPICAL SIGN REGUIREMENTS
a junction. As with all §imi|ar Fases (sge Figure 13.60), there Sign No Size (mm) Quantity
are a great many possible variables which may have an effect
on the detail of such temporary signing applications. Details
13.61.1 and 13.61.2 should be considered as indicative of the
appropriate basic signing concepts for such situations which TW336 800 5
are subject to detail refinement according to local
circumstances.
2 Detail 13.61.1 shows work in the centre of one side of the
junction between two one-way roadways. The effect on traffic is TH329 00 1
different for each of the intersecting approaches. In the one TH330 i
case, traffic can be diverted to both sides of the site. This will
generally result in the merging of four lanes down to two. Such
a traffic manoeuvre will only be practical during off-peak (1) [t]
periods. The tapers on the approach side "island" shall be in @ TR103 900 e 0?118
accordance with the provisions of Table 13.5 and cone or TR104 1
delineator spacings should conform to Table 13.4. Traffic on
the intersecting roadway also has to reduce from four lanes to (1)
two. Subject to the block length available, this should be E TW401 800 X U]i @
accomplished in two parts - each part reducing by one lane at a TW402 200 2or 4
time (see Figure 13.62). If necessary, one lane should be
dropped on the previous block. 0
3 Detail 13.61.2 shows work in the centre of the junction area of 26
intersecting two-lane, two-way roadways. Each approach is 104 450 or @
treated in the same way so that, on entry and exit paths, the 45
normal two lanes are reduced to one lane. In this case the
taper lengths making up the coned-off "islands" shall also THA11 al
conform to Table 13.5 and cone spacings should be according . 300 X
to Table 13.4. [T ) Pedestrien 1800 14
) . , Barricades
4 If work in these types of environment cannot be confined to
off-peak periods, then serious consideration should be given to
a partial or complete road closure with the attendant need to TW405/ (1)
redirect traffic using appropriate temporary ROUTE MARKER m TW406 400 1
signs or DIRECTION signs. or TW414
Checklist
Maintenance 4
O is work scheduled for a short period only? Stand
Q if work is to include peak traffic times will there be sufficient
road capacity for traffic? ]
O will limited advance warning signing be adequate or should 1) Number'.r‘qulr'edlfor‘ 4 lang, one-vay
DIAGRAMMATIC signs be considered? operation junctions.
O will it be necessary to consider partial or full road closure? (@) Number.rquwed.for‘ 4 lane, two-vay
O will temporary signs be required to redirect traffic by alternative 3) ?ﬁzrgz;ggr] E?C;:.-g;gtr T ——
routes? 1 1
required depends on the size of the work
area.
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13.10.12

URBAN STREETS

13.10.8 Work in a One-Way Street

1

In an urban context the signing application illustrated in Figure
13.62 could apply to a multi-lane one-way street in a central
business district (CBD) environment, or to one carriageway of a
dual carriageway roadway. The signing depicted recognises the
likely shortage of space to accommodate signs, common in a
CBD. As a result, LANE DROP advance warning signs TW214
(or TW215) are specified. If this specification is used, then the
TW214/TW215 signs shall be mounted at an adequate height,
likely to be well above the minimum recommended in Table 13.1,
to ensure their visibility.

When space is available, as would be more likely on a dual
carriageway roadway, it is recommended that the appropriate
DIAGRAMMATIC signs be wused in place of signs
TW214/TW215. For details of such an application see Figure
13.80.

The specific application shows two out of four lanes dropped to
create a work area. When two lanes are dropped, they shall be
dropped one lane at a time with a suitable STABILIZING AREA
between the two lane drop TRANSITION AREAS. If necessary,
one lane shall be dropped within the preceding city block or
section of road. Adequate longitudinal and lateral BUFFER
ZONES must be provided. For medium to long term sites, road
markings shall be removed over the lengths of the tapers.

Due to the proximity of pedestrians to the WORK AREA, it is
essential that this area be well barricaded.

For full details of the setting out of signs on tapers see Tables
13.4 and 13.5, and Figures 13.77 and 13.78.

Checklist

]
a

a

is there sufficient space for DIAGRAMMATIC signs?

are the advance warning signs mounted high enough for good
visibility?

if traffic cones are used do they have clean retroreflective
sleeves?

TYPICAL SIGN REGUIREMENTS

Sign No Size (mm) | Guantity
A TW336 900 2
A TW214 900 2
® TR103 900 5

(2

300 X y
CCIEL TW411 1800 13 Min

(1)
Taper 30
TD4 450 plus 10
per 100m
Taper 30
800 X

TW402 200 plus 10
per 100m

(1) TD4 and TW402 are alternatives.

(2) The number of pedestrian barricades
required depends on the size of the

work area.
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13.10.14

URBAN STREETS

13.10.9 Road Closure - CBD

1 The examples given in Figure 13.63 should not be considered TYPICAL SIGN REGUIREMENTS
as prescriptive to all road closure situations within typical Sign No Size (mm) Quantity
central business district environments. They are representative
of the sort of provisions which need to be dealt with, but the
actual combination of circumstances is likely to vary widely. @ R3 900 i
The two examples show a total road closure. This may be
varied to accommodate construction traffic or local access.

Typical signs used for such purposes are shown in Figures @ TR105 @)
13.18, 13.87 and 13.88. 800 1
o : TR106

2 The temporary regulatory and warning sign requirements for
this type of closure will largely depend on the directional
configuration of the intersecting streets and the need to make TR209 {
local lane use adjustments. In Detail 13.63.2, the traffic in the TR210 800 {
road that is closed is forced, due to the one-way system, to
make a right turn. It is likely to be operationally very difficult to
turn four lanes of traffic in parallel. In such a situation, it would A 1200 X M @
likely improve operation to drop the inside lane in advance of Detowr TH336-WB 1600 1ore
the junction.

3 The examples portray a metropolitan CBD with numbered ) @)
metropolitan routes. When a road closure of this nature is ‘ TW336 1200 2or i
implemented, it is important to simultaneously provide
temporary ROUTE MAKER ADVANCE DIRECTION and
DIRECTION signs to lead drivers through the detour and back 1 @
to their intended direction of travel. It may be advisable to give m TH407 1700 & mﬂr‘ 7[2]
drivers entering the detour reassurance by means of a Th408 400 2or7
MAP-TYPE ADVANCE DIRECTION sign TGD9 which should
show them, in a simple way, that they will be able to return to
the route beyond the roadworks. 9 T6E12. 3 900 X i

TGE12. 4 600

4 The principles indicated in the details and described in the

previous paragraph are equally appropriate to smaller towns.
When the roads concerned are provincial or regional numbered ; l ! TGE12. 1 725 X y
routes, the use of temporary ROUTE MARKER signs is ¥ TGE12.2 B0O
recommended as an inexpensive solution to directing drivers
through the detour.
i . ] 400 X ()

5 Detours as significant as those illustrated here, should not be 7 1 TGE12.5 |
implemented without widespread advance publicity. X 600

6 Aninventory box is included to indicate the types of signs which
will commonly be required, but quantities are a guideline only. 1609 1800 X \

2400

Checklist

O has a public information campaign been implemented? THAOS 2400 X 151]

U is the detour able to handle the re-directed traffic without major 400
delays?

O should some wider ranging form of detour be considered? (1) Number_\ of ?]gns required for two-way

O does local access to the site area need to be maintained - and road junctions.
if so can it be maintained? [2] Number of signs r‘equired for one-way

road junctiaons.
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13.10.16

URBAN STREETS

Checklist

have?

13.10.10 Road Closure - Dual Carriageway
TYPICAL SIGN REDUTREMENTS
Street
1 The detail given in Figure 13.64 is somewhat simplistic for urban sign i Gize (em] | Guentity
circumstances, representative of a typical dual carriageway
roadway. No parking or property accesses are shown for
instance. The signing and traffic management shown should ‘& T3 00 {
therefore be considered as conceptual only. Significant
additional signing may be required to cater for specific local
circumstances.
2 The lane reduction on the approach side to the junction is signed T 200
using a ROAD NARROWS sign TW330 on the basis that the w330 1
lane is reintroduced to permit left turning traffic to make use of a
short section. If the intersecting street is a one-way street (from
left to right), the use of a left turn lane will not be necessary and
a LANE DROP sign TW215 is recommended in place of sign » 1 THd07 1200 X §
TW330. Alternatively, if there is a need to permit a right turn, the 400
lane drop arrangement can be mirrored.
3 Subject to the time that the traffic management arrangement is in -
place, attention should be paid to the detail of no longer relevant, TR103 7
or incorrect road markings. Particularly under light traffic 800
conditions drivers familiar with the deviation, may, for instance, TRiD4 2
react instinctively to a remaining mandatory arrow facing (now)
the wrong way in the lane they are supposed to use.
@ R3 00 g
O should sign TW215 (or TW214) be used in place of sign TW330
(or TW329)?
i S 300 X
Q what direction and lane configuration does the cross street [ - ILLEE! 1800 2
O should this configuration affect the approach lane treatment?
4 is the deviation through the junction sufficient to require the i
part-time or full-time use of a pointsman? w2y | g0 i
|
| resig | 120X ;"
B 1600
TIN 4.3 | 4200 1
(21
Teger 8
TD4 450 plus 10
per 100m
(2
Y pogy | '8
/ TR404 500 plus 10
per {00m
(1] TW211 snd TE5{09 ere alternatives.
(2] TD4 and TN40{ are alternatives,
ROADWORKS SARTSM - VOL 2 MAY 2012




URBAN STREETS

13.10.17

——— I--.H_'
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el @ _—
[ ]
&
#
[ ]
[| -
|l /&
| |
w2
271
WORK / i TE51049
708 @ Z1IB N
TR 04 I [ 100m | TIN44.3
Al |
THdi1 e I ®Tﬂiﬂ3
EEEEN Ll & |
= R (=
- See Mote P, == = T
TRANSITION - ]
AREA |_ -
_.i._
BUFFER
ZONE
== KB See Subseciio
13.10.10 tor
TRANSITION A,m' Sign Sizes,
AREA oF
E TH40d
ADVANCE MOTES:
WARNING {. The intersection control has
AREA besen omitted for clarity.

g [f the layout is to be in
operation for some Eime
sendatory arrows should be
gl ki,

Fig 13.64 Road Closure — Dual Carriageway Street
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13.10.18

URBAN STREETS

13.10.11 Road Closure - Detour

1 The need to close a road may occur in an urban area for very
similar reasons to those which may arise in a rural area (see
Subsection 13.9.9). The details in Figure 13.65 illustrate
various aspects of a possible urban road closure necessitated
by work at a stream culvert or river bridge. A typical sign
inventory is not included with this subsection because there are
many variables which will affect a real-life situation that make
the listing of an inventory inappropriate.

2 Detail 13.65.1 shows a section of suburban road network cut by
a small river. "Road C" is closed at the river crossing. The
signing elements which such a situation may require are shown
in the other details and are referred to typical points in Detail
13.65.1. The site itself will require a road closure barrier for
safety reasons. An appropriate sign arrangement is shown in
detail 13.65.2. Alternative barrier arrangements are covered in
Figures 13.87 and 13.88.

3 In a road network such as that illustrated, there will be certain
junctions which will be strategically relevant when redirecting
traffic around the closed section of "Road C". Such junctions
are between "Roads C and E" and "Roads C and G". Detalil
13.65.3 shows a simple signing treatment appropriate for
non-arterial streets. Typical signing for more highly classified
streets is illustrated in Figures 13.52 and 13.88.

4 It is relevant to indicate to drivers approaching "Road C" on
intersecting side streets within the area affected by the detour
that "Road C" is closed. This can be achieved simply by the
use of special examples of NO THROUGH ROAD signs TIN20
to TIN23 as shown in Details 13.65.4 and 13.65 5.

Checklist

O can the street be closed to all traffic or will local access be
required?

O are there suitable streets available on which to establish a
detour?

O are temporary ROUTE MARKER signs or DIRECTION signs
required?

U are there any missing STREET NAME signs within the area
affected by the road closure and the detour?

ROADWORKS SARTSM - VOL 2
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URBAN STREETS

13.10.19

Aoad A Road B Road C Road D
1604 (See Figure | it
Detour ¥ 7~
Road E Cnnhrmatmnlﬁ 1350 {:-E-\- e)
Detail \\’QTG[M 1604 {
Signs

(See Figure
13.51)

'l 13.65.3
% ey === \

Detail

Install gate

T602-0 \\ B and attach
= 13.65.4 delineators
=T1602-0 = 3 to fence
Road F *L_/\d (See Figure \/ N Detail (See Figure
13.5” \_—/ 13.55.5 13.87]
| TE4e= |
Road 6 TG04 = 43' Detail J®/76D4 Road Road
(See Figure 1604 13.65.3 Closed Closed
13.51)
Detail 13.65.1 R3-RG+ R3-AG+
TW407 TW407
Detail 13.65.2
TIN20 v
Nhite
i I_ Sandbags
. =R1 (New
Detail 13.65.4 TNl $ 2 ,J (New)
i
f At ]
(New)
TR208-AB
TIN22 Lacel Vaffic
TN444

Detail 13.65.5

Fig 13.65

Detail 13.65.3

Road Closure - Detour
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13.11 SIGNING

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.1

APPLICATIONS
FREEWAYS AND
CARRIAGEWAY ROADS

FOR
DUAL

13.11.1 General

1

MAY 2012

The applications of temporary signing for roadworks covered in
Sections 13.8 to 13.12 have been subdivided into categories for
ease of reference. These categories are:

(a) short term works (Section 13.8)

(b) rural roads (Section 13.9)

(c) urban roads (Section 13.10)

(d) freeways and dual carriageway roads (Section 13.11).

Section 13.12 provides enlarged details of elements covered in
other sections and may be appropriate to any or all of the
categories listed above.

The categorisation of applications used should only be
considered to be general in nature. Many applications may be
appropriate in several or all categories. Such applications are
only detailed once to avoid duplication. Practitioners who do
not find the application they are seeking in their first choice of
category should therefore check other categories. If their
required application is not covered, it will be necessary to
determine a similar situation and to adapt it, with care, to their
needs.

Sections 13.9 and 13.10 deal with rural and urban situations
respectively. These terms also should be considered as
general, and if a "rural" application is appropriate within an
urban area, the application details should be used with
appropriate adjustments to sign spacing and sizes. The signing
of roadworks in peri-urban areas will most likely be catered for
by rural category applications.

In the various figures the following rules or conventions apply:

(a) all signs are correctly oriented for the direction of travel to
which they apply;

(b) to avoid confusion with any arrows on road signs or
marking, the direction of travel of traffic is, where relevant,
indicated thus ~ = ;

(c) all details are given in metres but all may be directly used
as "paces" in practice.

Signs should be sized as recommended in Volume 1. As a rule

of thumb the following sizes are appropriate for regulatory,

warning and diagrammatic signs:
(a) Gravel roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1200 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600 mm;
(b) Bituminous, concrete or brick surfaced roads:

(i) circular signs - 1200 mm diameter;
(i) triangular signs - 1500 mm side length;
(iii) diagrammatic signs - 1200 mm x 1600mm.
(c) Urban streets:

(i) circular signs - 900 mm/1200 mm diameter;

(i) triangular signs - 900 mm/1200 mm side length;

(ii) diagrammatic signs - 1200 mm x 1600 mm.

13.11.2 Freeway / Dual Carriageway Roadworks

1 Freeways and dual carriageway roads carry large volumes of

traffic at the highest possible level of service. It is therefore
imperative that the traffic management and temporary signing
of such roads during roadworks be of the highest possible
standard. The traffic management and signing techniques
illustrated in the examples in this section have been used
widely, and, when correctly operated, have proven to be very
effective.

Due to widely varying operating characteristics during a single
24-hour period, one freeway roadworks traffic management
solution normally has to be effective for conditions ranging from
severe congestion, to high speed free-flowing traffic. Under
these circumstances, accident levels are almost certain to be
higher than those pertaining prior to the roadworks. Careful
attention to detail and frequent monitoring of signs and
conditions will ensure that any increase in the accident
rate will be kept to a minimum.

The examples in this section include situations dealing with
alterations to the normal lane configuration which commonly
require a lengthy sequence of many signs as well as more
localised situations which occur within interchanges where
space for traffic accommodation measures may be severely
limited.

The figures and texts in this section cover mainly the
ADVANCE WARNING AREA(S) of the applications being
discussed. All of these applications will require one or more
TRANSITION AREA, BUFFER ZONE/STABILIZING AREA and
TRANSITION AREA. The sign inventories given in each
subsection apply in principle to the advance warning area
signing. To obtain a total inventory for a site designers will
have to identify all components and add together the
inventory requirements. This will commonly involve adding
the requirements for an application in Section 13.11 to one or
more enlarged detail requirements from Section 13.12.

SARTSM —VOL 2
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13.11.2

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.3 Lane Closure - Day Time Only

1

The application of temporary signing shown in Figure 13.66 is
similar to other figures illustrating lane drop situations. The
principle differences are that this example shows a lane drop
on a two-lane, one-way roadway (normally part of a dual
carriageway) and it assumes high approach speeds. If the
situation is not isolated but occurs within a larger roadworks
site, the signing level should be adjusted in accordance with the
operating speed prevailing (see Section 13.4).

Since the lane drop is short term, and during daytime only,
delineation may be provided by means of TRAFFIC CONES
TDA4. Signing in the taper area is very limited compared to long
term installations so that 700 mm TRAFFIC CONES, preferably
made more conspicuous with white retroreflective sleeves, are
recommended. Although signing within the transition and work
area is kept to a minimum, the advance signing indicated must
be provided otherwise traffic will arrive at the lane drop
travelling too fast for safe merging to occur. Apart from the
hazard this represents, congestion will occur as a result,
making the installation very inefficient in its operation.

Detail 13.66.1 shows dropping of the "Slow" lane. This
application is not recommended for roadways with high
volumes and/or a significant percentage of heavy vehicles.
The dropping of the "Fast" lane as shown in Detail 13.66.2 is
generally preferred. If necessary, this can be followed by a lane
shift to the right (see Figures 13.77 to 13.79). The sign
inventories for all taper details must be added to that given
in this subsection.

If advance signing has to be reduced due to time or space
considerations, it is recommended that a full set of signs on one
side of the road be omitted, rather than by decreasing in the
length of the sequence. Which set may be omitted is likely to be
site specific due to space or visibility conditions. The side
offering the best visibility to all traffic should be retained with a
preference for the "fast" side of the carriageway. In this event
the start of the taper must be clearly identified to all traffic. The
reduction in signing referred to is not recommended on
three or more lane cross sections. According to experience,
signs TGS101 (or TGS102) may be replaced by signs TW214
(or TW215) of an adequate size.

Checklist

Q

how many lanes are there on the section of road on which the
lane is to be closed?

what is the anticipated traffic approach speed during the period
of lane closure?

can lane closure during peak traffic periods be avoided?

can the required level of signing be accommodated within the
space available?

will the lane closure cross off and on ramps - or can this be
avoided?

IMSTALLATION INVENTORY
Sign Ho Size (mm} | Ouentity
I TR103 1200 g g
TALO4
TR204-60 3
TR201-80 1200 a
TR201 =1 0 g
. RAz20i-120 1200 g
A WIS 1500 4
]
.éﬁ TH214 1500 2
w215 af each
00 X
o T
LIER 1800 i
I BI04 | 1200 X 8
ﬁ TB5102 1600 of each
35 Min
f\ pius 10
04 7ai per 100n
closed
TIN 11.13 1200 2
TIN 11.3 | 1500 2
450 X
i
b | e | e
|
1) If poseible provide 2 x TR103/TRiOD4
signs et the start of the taper.
[2) T™M214/TW215 may be usad instead of
T65101 /TGES1082.
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FREEWAY/DUAL CARRIAGEWAY ROADS

HEDI“IE‘!} ]ll HED!-!EEI I"lEﬂi-!: ill R201-120 ]lll.[ ]l'l'l'l'
_— L ,[ BT | F

Wi See Subsection 13.11.3

13.11.3

1, For vary short | TERMINATION
peripds (under AREA
Bhra) sipne et

1
cUln may be o + o - | | | |
oitted TR201-60 WORK TR -6 %""

Ehi
greph 13,11.3.3, : ‘ _L ;

for Sign Sizes. | | | |

o +— {1 !]
: . - t 1rmum_‘rf_m AREA mﬂﬂn. ':
150} ARER 150n | LEI |
Hf WORK, ?;
TRANSITION & Fe
AAEA : | L LA
(See FIE. 13.77) ¢
] |
3. STABILIZING it | | |
TR204-60 AREA ke Min, E
TR20 -BD -
X i 1 el
——TES10 TE5102 T . é
. &
104
2 1] 0. | Far Taper m
[200m JTIN{4.3 | TINi4.3L200m | 200m | TINIS. 3 TRANSITION JEngth | ]: N or
TFEU!—E{I TR204-80 TR201-80 AREA 5“-;;"4“‘5
ADVANCE s |
NARNING R | | | |
lﬁ‘ﬂ | o * THd02
o || ] w | ] L1
TRe01-100 TRED1-100 THEd4
TRE04-4 | TRa04-100 | ADVARCE I | |
-3y N (|
50D B 500n . AREA 10Cn
| '1 W335 | | | |
TW336 TW336 TH33E TH336 ‘é}
|l
goo..| |4y J I MALTLY . T NULL
TINi4, 3L 800m N | 600m | 7IMe9.3  TINGY,3L600m | i [ 600m | T1M14, 3 {
Detail 13.66.1 Detail 13.66.2 Detsil £3.66.3 Fig 13.66
#4-_ane Aoad-Orop Slow Lene 4-Lane Road-Drop Fest Lene G-Lena Road-Orop Fast Lena g Lo

Lane Closure — Daytime Only
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13.11.4 FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.4 Lane Closure - Right Lane Long Term

1 The signing application illustrated in Figure 13.67 achieves the IRSTALLATION INVENTORY
same purpose as that in Detail 13.66.2 but the signing in the t : 3 :
ADVANCE WARNING AREA is significantly more extensive to 530N ha Size (nn) Lity
allow for long term use.
All tapers and the WORK AREA shall be delineated by f"'-. THI3E-HA 1200 X 3
DELINEATOR PLATE signs TW401 and TW402. If the depth of i 16040
excavation exceeds 600 mm, serious consideration should be
given to the provision of a temporary barrier. Such a barrier shall
be made adequately visible by means of DELINEATOR PLATE TR2 =B 2 i
signs mounted on top of the barrier (although the effectiveness @ TR0 -B0 1200 7 Win
of this is limited due to the right side profile of dipped TR204-100 3
headlamps), or by GUARDRAIL DELINEATORS TD1 (see
Volume 1, Chapter 7). The end treatment of any such barrier
must be carefully detailed (see Figure 13.28).
For full details of the signing treatment of the TRANSITION @ R201-120 1200 2
AREA and TERMINATION AREA see Figures 13.77 and 13.78.
The inventories required for these details must be added to
that given with this subsection.
Designers preparing specifications and drawings for this type of l TEE{ 2 1200 X |
long term roadworks signing application should familiarise \ 1600
themselves with Section 13.3 - "Traffic Management", in
particular the details on BUFFER ZONES (see Figure 13.20),
with Section 13.4 - "Setting of Speed Limits at Roadworks", and
with Section 13.5 - "Temporary Delineation". If one or more ﬁ TH214 200 |
interchanges fall within the section of road under construction,
see Figure 13.74.
Checklist 1
A W36 1500 5 Min
can the ADVANCE WARNING AREA safely be shortened ?
should a public relations message be placed ahead of the first
sign (see Figure 13.18)? {200 5
is there more than one TRANSITION AREA? TIN 11.3 1600 2
have all required sign inventories been added together?
are there any interchanges within the WORK AREA? |
,
[Fer 7im] | TIN 11.2 1500 i Min
[Beneaw] | 71N 11.4 | 1500 2
(1) Tha mmber of signs required will
oepend on the length of the work area.

ROADWORKS
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FREEWAY/DUAL CARRIAGEWAY ROADS 13.11.5

= IWEHE WARNING AREA e 1 THlHSIIIH_ _
= N Inay be redoced to G00m for lower speeds andfor volumes.) I AREA t
Ses Fig 13.77
- - - A a = - 2
(A = s £ = £ = w = |5
: =
3[’ @’ i=" :-ﬂ
| ——— ! o
| ) | e n— E— [ —— | — =
i — . T ——
. | : . -
- == = = i = — i (e L el s s 2 = == -
il —al]
|
.
= B eiEle =@
= . = ro -] = o = = = = =
= B g =§ & =z g & & E B
W E w g w " o N Ses Subeection 13.11.4
for Sign Sizes.
\STABILIZING AREA ~ WORK_ ZONE - TERMINATION, _,
I Hax, G00n - - " AREA | = a E
Min, S0n = S = o=
ZRE ER-1 e Fig 13.78
 Ha L OH 5(3)
a 5 E — : n 3 T
= g |
- : 1 = — =
5.
e T —— e L 1. =
"',:-. '.:-'.-':'h- ¥ ":1-
] 3z = s R T = EEETEA N I = = = ak e -
i e
| 100m + | 1008 |
i>@®):
I
= =) &
= & Fig 13.67
= Lane Closure — Right Lane
Long Term
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13.11.6 FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.5 Lane Closure - Left Lane Long Term

INGTALLATION INYENTORY

1 Figure 13.68 shows a signing application for a long term

roadworks site which is similar to the short term site covered by
Detail 13.66.1. Figure 13.68 gives the preferred treatment for a
WORK AREA over the "Slow" lane. The traffic management
technique used requires that the "Fast" lane is dropped first. This
uses a sign sequence which is the same as shown in Figure
13.67 (so that one sign inventory will cover both types of
application up to the end of the first TRANSITION AREA (1) - in
fact, if dropping of the "Fast" lane first is adopted as a basic
principle, it will mean that this is always the case, and drivers will
become familiar with a standardised initial approach treatment to
all major sites). After this transition traffic flow must be allowed to
settle down within the STABILIZING AREA before the next
TRANSITION AREA (2) where traffic is transferred from the
"Slow" lane back to the "Fast" lane. This stabilizing area also
serves as an ADVANCE WARNING AREA (2) for the second
transition.

All tapers and the WORK AREA shall be delineated by
DELINEATOR PLATE signs TW401 and TW402. If the depth of
excavation exceeds 600 mm, serious consideration should be
given to the provision of a temporary barrier. Such a barrier shall
be made adequately visible by means of DELINEATOR PLATE
signs mounted on top of the barrier (although the effectiveness
of this is limited due to the right side profile of dipped
headlamps), or by GUARDRAIL DELINEATORS TD1 (see
Volume 1, Chapter 7). The end treatment of any such barrier
must be carefully detailed (see Figure 13.28).

For full details of the signing treatment of the TRANSITION
AREA and TERMINATION AREA see Figures 13.77 and 13.78.
The inventories required for these details must be added to
that given with this subsection.

Designers preparing specifications and drawings for this type of
long term roadworks signing application, should familiarise
themselves with Section 13.3 - "Traffic Management”, in
particular the details on BUFFER ZONES (see Figure 13.20),
with Section 13.4 - "Setting of Speed Limits at Roadworks", and
with Section 13.5 - "Temporary Delineation". If one or more
interchanges fall within the section of road under construction,
see Figure 13.74.

Checklist

can the ADVANCE WARNING AREA safely be shortened ?

should a public relations message be placed ahead of the first
sign (see Figure 13.18)?

have all required sign inventories been added together?
are there any interchanges within the WORK AREA?

No

Size (mm)

Ouantity

4
s

1200 X
TW336-WA 1600 2

TR201-60 2
TR201-B0 1200
TR201~-100 2

{7 ]

Az01-120 1200 2

1200 X
165402 1800 4

1200 X

165107 1600

TR214 1200 1

W335 1500 ]

1200 7

TIN 11.3 1500 9

> eNB® |

TIN 11.2 1500 |

q
f

i

TIN 11.4 1500 1
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FREEWAY/DUAL CARRIAGEWAY ROADS 13.11.7
; ADVANCE. NARNING | TRANSITION STABILIZING SUBILIZING,  MAK ZNE
': WER (D tJmEr @) TR J— WEA @
= e = o S = = = = =
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¥ > = Fig 13.68
Lane Closure — Left Lane
Long Term
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13.11.8 FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.6 Carriageway Closure — Contraflow
2 Lane/2 Way

1 The application covered by Figure 13.69 (over two pages)
is a very common application when a freeway or at-grade
dual carriageway is in need of major rehabilitation or
up-grading. Provided they are well managed, applications
using the techniques illustrated have worked successfully
under heavy traffic conditions.

ADVANCE WARNING AREA (D) | TRANSITION
o 1 AREA E-!'} {

——

EFINIL
SEERL
E'FINLL
c0isal
E"TINIL
c0f8aL
Fi2HL

E"FINIL
YM-3EENL

2 The procedure requires three major TRANSITION
AREAS, in the one direction of travel, as follows:

%
H @ 0OF-F02HL
%
@' 08=T0gHL
_ “q
@ 09-1024L
Y
s
®

008
o
TH00d
o
T
A0
&
o]
[Ty

1 a00i

(a) the first transition drops the "Fast" lane;

(b) the second transition involves a median crossover
from the left side of the one carriageway to the left
side of the other carriageway;

“11v'v dooor

(c) the third transition is the reverse of that described in -
(b).

3 The signing and detail for the lane drop is identical to that —
used in Figures 13.67 and 13.68 (see also Figure 13.77). =
Detail of a typical single lane median crossover is covered
in Figure 13.81. This figure is also relevant, in principle, for
the return crossing through the median (third transition).

Y
Y

Iy

4 Figure 13.69 shows the deviation carriageway operating in
a 2 lane/2 way configuration. This arrangement does not
permit overtaking opportunities, and for this reason,
is not recommended for distances of more than 2 km.
Failure to adhere to this recommendation could have
significant adverse effects on the safety of the site.

Figure 13.70 shows a preferred lane configuration on the WORK ADVANCE HMH—I.E-M-@ !H_MI‘IM 1EFﬂIH£lIDH

deviation which gives overtaking opportunities. - Iﬁﬁé__

gy
—"i“ fFo il O

 Figure 13.77

g NIl [ M002

E"FENIL
HEEML
cH
E"FINIL
c0F5aL

grrmn L]
¥N-BEENL ‘v
00F-F02HL @

%
O,
207881 wq,
(09)

5 Traffic flowing in the opposite direction, to that described M3 Gea Subseckion 13116
so far, is also subject to a "Fast" lane drop TRANSITION for Sign Sizes,
AREA (4). Both directions utilize TERMINATION AREAS. ’

E"FINLL

BOFSEL
E*FINLL
E*FINIL

@ 08- FO2HL

6 Designers are recommended to also read paragraphs E
13.11.5.2t0 13.11.5.4.

R -

a0y

Checklist

Q is the site under 2 km in length?

O can the carriageway carrying the deviation operate with
three lanes (see Figure 13.70)?

|

|

|
Ty

|
il

00F
0oz
008

4
e

T
0
%05
B[Ok
WIE
T
s0T

e Fipre 1.5 =
§8 ¢

Y (5]
ADVANCE WARNING AREA

[Z00m |
FO2HL o
@

“FINLL

08-F0gHL
o8-

I STABILIZING AREA | THANSITION
! Sea Fig 13.81 U R @y T
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FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.9
INSTALLATION INVENTORY
STABILIZING AREA | TRANSITION FIAE]LIHIE,_ WORK_ ZONE Gign No | Size (e | Guantity
ADVANCE WARWING AREA (2 ! ARER ) HAER @ T —
R TR Gee Fig 1381 AT 1200 ¥
= % g E % 3 @ =5 R | vesnn |20 4
& g © n Fu
® B §-1 @ .ﬂ. ' B;. @) THa01 60 Pl
E E[E g " £ E = TREOL-BD | 1200 | 7 Min
5 i b i = i 2t TRR04 -100 4
g L,% g 7 g 5 g 5 E E g |
, . e s HWW 2% AN x% TR i A
= | = == = 9
-I --““-\‘:-"h\‘ \\\\\\m.&\\i R % L \\
= —— o i =
B — — = o — — e R = = = = 14 o i o= i {300 ¥
] i -
- ] . I Iq{ T i
= J = = | For otail
5 i " A seq Fipure 13,65 1200 X
. @l S| E|- =)
E " . ] ]
d - 2 NG See Subsaction 13,11,
| TERMTION ADVANCE WARNING AFEA (B) | for: S 212es, z
AHEA J Wi = Mo Signs required unless special ; TR214 1200 & Min
o e = o ponditions af poor aligneent on
% = g & = isibility exist.
= | F
- B T \EI Tesion | 1e00 X 2
@ E E {600
e 4 - g
TH336 1500 i
— — — —p— e h i __- i 1
-
; ' = TIN 44,3 :Egg .
| =5l
— == F T iz = = -
’ | | [Feci@om] | ypy 44,2 - 2
TIN 41.4 2
(11 The mmber of signs rﬁir-ed depends an
the length of the work area.

Fig 13.69
Carriageway Closure — Contraflow
2 Lane/2 Way
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13.11.10 FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.7 Carriageway Closure — Contraflow
3 Larels Wgy | ADVANCE WARNING AREA (D) | TRAMSITION |, STABILIZING AREA
I AREA (T) | ADVANCE WARMING AREA
1 Figures 13.69 and 13.70 are similar except for the lane
configuration on the deviation. In Figure 13.70 traffic is = ﬁ = = 5 ﬁ = E = = Ea ﬁ —
subjected to a "Fast" lane drop, stabilized, then diverted s @ (4 oo = = E E = E E e E
through a median crossover to the opposing carriageway. w - - w é t é a3 w
s o ) . > =]
On the deviation, traffic is operating in a 3 lane S
cross-section, initially in a 1-2 lane configuration. After i o — -
some distance, the configuration is changed to a 2-1 lane g‘ & S i E J
layout. This type of treatment permits regular overtaking 3 3
opportunities in both directions (see Figure 13.86). — e - ar & 2 = L P AL = i s
. L . . . . . =] = = = (=1 | :E | E El
2 This type of application is appropriate if there is no option = =4 S = s ? IS i =, E E
but to work on a long section of roadway at one time. = ; . s 1 !'
However, the alterations in lane configuration should be - -
made as frequently as is practical. It is recommended that - — — — T — T T g = = Sk A kil R — el
such changes occur at spacings of 1 km to 2 km. When - - B i =
planning the positions of changes in configuration account - ! "
should be taken of the vertical profile of the road. It may be |- - . e . — —— e o == e et Ll A e 3 i ] = |
desirable to provide two lanes on uphill sections of the ~ —-
road, although, if the hills are steep, there may also be | |
safety advantages to two lane downhill sections if these
permit heavy vehicles to "crawl" in the "Slow" lane. It
should be noted that these changes in configuration - ﬁ — E—
require signing in their ADVANCE WARNING AREAS. 5 ' 3 I—f/’/_ J For detail See
et T
3 Itis recommended that the dividing line between opposing o - - — o 3 T IR ¥ i | qu-g 13.77 _+ O
streams of traffic be treated as illustrated in Figure 13.85, = = B s = g = i g = 5
and that NO OVERTAKING signs TW214 be displayed at o= Ef{ $ = & . = E = = E M6 See Subsection 13.11.7
regular intervals. The use of temporary LANE w = - w 2 L] & r- for Sign 5izes,
CONFIGURATION signs TGS861, TGS862 and TGS863, <
with SUPPLEMENTARY PLATE signs TIN11.2 giving the ; ADVANCE WARNING AREA Tﬂffﬂﬂ“lm
distance for which the configuration continues, may be of 1 If T
. -— - — —_ e — —=h —d =] =
advantage (see Figure 13.18). ?. E g E AREA ..i: ﬁ E E E E E ﬁ
4 Designers are recommended to also read Subsection - S i S = o - = 2 P e =
13.11.6. O w @ m Rt 2 et
()
Checklist 8™ ) = — @ - B
E d il p]
Q is the site longer than 2 km? i . . o . - f
(= = = = E
Q s the deviation set out in a 3 lane cross-section? s = s E
) . ) ) L AALALALALAREATARLAANAL AR ARERRURRRRARAN SUNNANAA RN
O are there regular alterations in lane configuration within the w N % N
Ll
N N N N N
AAALALATALARATANATANATALAL LT ARAR AN NRRANAY AANNRAANN RN AN A O AR
- : : | :
=T s s -
—E —g = a —a— , o Eo
: 1
s = 2= '%
g = !
— For detail For detail For deteil
y AN b . E .
@ See Figure 13.85 - See Figure 13,86 -~ ¥ o See Figure 13.65 @
— — — — i — —
8 8= &= B =
| WDRK ZONE | STABILIZING AREA
T T
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FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.11
STABILIZING AREA TRANSITION [STABILIZING WORK ZONE TRANSTTION iz
 JOVANCE WAPNING MER DT MEA @ 1 MEA | Tt e Sign | W0 |Size () | Guntity
2o g See Figure 13.81 = 1y o
& = g E -3 a g THame-ua | eO0 X 4
= n =~ = = 1600
s & s o
I — = 2 TR201-60 A
{E’] & E e g - E b % For deteil @ Yetagss- o )
E #3 = L=  Eafion S6e Figure 13,08 = ;:Z'E:-,.;.u o 5 Em
= o = 1= = :: = = = =
= o = ¥ g EE = = = R201-120 | 1200 |
i e ey oy
- - = & " b
o, N\ Nk
- ~ e R IO A S PES102 1200 ¥ i
»n ™ - - b 1600
—r—___jh.\_“":-—____ —4——68——=8 I L &= F ol B
! e s A et i B | S — 1200 X
i = 2 %l\ LT s 2
8 ¥ = g For detail TRANSLTION
EE LR ; m_+ TR214 1200 B Min
5 a = TERMINATION A ADVANCE WARNING AREA 1 = | ADVANCE WARNING | e
E = WREA T N8 - Mo Gigns required unless special ' i AREA : H TeS108 | yeng £
condi tions of poor aligneent or
TERMINATION YiSilility exist,
g kb tests | go * | 4
! Sae Figure 13,78
?© o6 oIz HOIElL:
= @ = . 2 = 1200 X i
é é - o : 65863 800 3 Nin
— - 8 i _
= g8 B 2 g 2
5 . i - &g ' 36 1500 4
iy s i . - = S - —— — i = — e = I -
A -
e =
e ~—-_: -—--""'H= - TIH 11,3 :ﬁ E?D
o = e b el e T e el e L o oMl
— — e — ] -
= 1 : E ~ ; For i) | 7y g2 | 4500 7
= — = A = 2 n o
= 5 = = = = = 2 [=amiia] | TIN 11,4 4500 1
e d I E
& : @ G ®|| q]| e | x|
- . 3:||:|
o = = = oo o= M3 See Subsection 13.11.7
ﬁ = g 2 - g B = g £ for sign Sizes. 1] The number of signs required depends
T & M s & ¥ é = on the length of the work ares.
STABILIZING | WS MEL ADVANCE WARNING AREA ,
AFEA ! Fig 13.70
Carriageway Closure — Contraflow
3 Lane/2 Way
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13.11.12 FREEWAY/DUAL CARRIAGEWAY ROADS
13.11.8 Carriageway Closure -Contraflow 4
Lane/2 Way INSTALLATION INVENTORY
1 Figure 13.71 shows a similar basic roadworks situation to those Sign No Size (mm) Quantity
shown in Figures 13.69 and 13.70, except that the lane
configuration in the deviation consists of 4 lanes operating with 2
lanes in each direction. Such a lane configuration will be A TN336-WA 1200 X 4
warranted for the heaviest of traffic volumes, when no significant 1600
reduction in capacity is acceptable. To achieve this, it may be
necessary to construct temporary widening of the carriageway TR201-60 6
carrying the deviation. TR201-80 1200 6
2 In this application there is only one TRANSITION AREA at the TR201-100 4
beginning of the deviation and another at the end, through both
of which traffic is diverted without a lane drop through a median
crossover (for detail see Figure 13.82). The geometry of the R204-120 1200 3
reverse curve should be of a high standard so that traffic is
not unduly impeded through the curves. For details of
different options for the design of reverse curves refer to Figure
13.24, and to Section 13.4 for details regarding the setting of y 165115 1200 X 4
temporary speed limits, and therefore the design standards for 165116 1600 =
reverse curves.
3 The dividing line between the two streams of traffic should be 1200 X
treated as illustrated in Figure 13.85. When traffic volumes are 165120 1600 2
high and it is required to keep traffic flowing at a relatively high
speed, the use of a barrier on the dividing line may be warranted.
4 The sign inventories for the median crossovers must be added to 165126 1200 X 4
that listed for this application. 1600
Checklist
T
O are the lanes through the reverse curves wide enough for A 336 1500 7
heavy vehicles?
O is a physical barrier required on the dividing line within the
deviation? @ TR214 1200 3
-
TTLL|| resest | 500X 2
800
1200 X
TN212-WA 1
& 1600
1200 16
TIN11.3 | L "
TIN 11.2 | 1500 2
TIN 11.4 1500 3
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13.11.13

FREEWAY/DUAL CARRIAGEWAY ROADS

?__,4
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TR201-100

Thed, 3 [S007 ]
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12
o g
| : 3
v 4 m
=% TIMi.2 &
_d_m T =
FEL O\ e
b
H RO

WORK ZONE

s op v AT dm A e
PRSP AUt L UL

Figure 13,85

—Far gateils e

o 2 | S
iy 5 g
2 \ “ ﬁ fe
m_ 500m_pr | 3 ==
5 = =
| u TINiL.3 % =
l_TEaeg.“ _m:ﬁm m
E ez b \\u _m & m
g E Nm T 6
5 T
" I iy \
= = 20in : = m 1
ol 5 w. TINAY, 4 [t
g ] &8 |
Mﬂ {0n __ m_
Eie /1 5
m & \ / [y, 4 m
1= ,:._ \ _\ ‘:ﬂm - |
@ ||| @==g
TR214 -
mu. 1o0m || | m
166125 mxr : i | rg —
x 3
TINLY [0m] 2 | | L 2 _Em-ﬁe
TRe01-60 e | | .:E_ g0 | Testao ff
J00s -
65126 \N _ _ i W_ TIN§4.3 [200m |
m TIN1.3 -.Hmﬂ_ . | | -H_H—:E_.m m _E__-Ee
= TRZ04-80 9 ” | | 03&-3 2 185120 ,ff
m - _L_TIN{4.3 L400m |
= A ] 4
- TIN44,3 L60Om | Eoln _ T&00m | TIN{4.3
_
fooa || | _
| |
z
ET_EO __ _ . TR201-100 S
9 Bl e m s ,—___
NN THI36
THIIE-HA | S00s L % P
& | TH335-HA TIK1, 2 [Feridiom
L s lkm EF_ {_ _:_q.-l TINIL.3 o
A

-

KREA

Fig 13.71

Carriageway Closure — Contraflow

4 Lane/2 Way
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13.11.14

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.9 Work in Median

1

This application of temporary traffic signing is very specific to a
work situation in a dual carriageway road during which the road
is being widened within the median. The main purpose of the
signing is to control the entry and egress of construction traffic
from the median and to warn the general public that the
movements are likely to occur with the attendant need for higher
levels of concentration.

Since this type of situation is likely to be only part of a larger
roadworks operation, the required signing has to be added to
whatever is needed by the overall signing plan. If necessary, the
more general signing level should be reduced somewhat in order
to make sure the exit and entry signing will be clearly visible.
Subject to prevailing visibility conditions this is a typical situation
where the use of special grades of high luminance
fluorescent/retroreflective material for the median access control
signs may be worthy of consideration.

If there are early indications that the driving public is not
observing the hazard represented by the reduction in speed of
construction vehicles prior to leaving the roadway (from the "fast"
lane), it is recommended that the signing be supplemented by a
flagman instructed to operate only when an exiting truck is
approaching. Temporary speed limits should preferably be
related to the general conditions prevailing, and NOT to the
localised requirements of the construction vehicle movements.
Flagmen may also be effective to warn the public when a
construction vehicle is re-entering the road.

A major roadworks site may have a number of such median
access points. It has proven effective in such cases to identify
each access by a number associated with the TW344 sign.
Construction vehicle drivers can then be advised which of the
several accesses they are to use on a trip-by-trip basis.

Checklist

a

can access points be sited where visibility is good even if this
means that construction traffic may travel some distance on the
median?

can exit points from the median be sited so that construction
vehicle drivers have clear sight in order to judge gaps in traffic?

if gaps in traffic are likely to be very limited can traffic be
effectively slowed by a flagman to allow construction vehicles
entry?

is the wuse of special grades of high luminance
fluorescent/retroreflective  material warranted to  assist
identification of entry/exit points?

are there several entry points and will it be of assistance to
number these?

INSTALLATION INVENTORY

Sign No Size (mm) | Guantity
TR201-60 4
The01-80 | o0 4@
@
@ R201-120 | 1200 2
TH344 3
A TN345 150 3
1200 X
165131 pees 4 t0 6
150 X 600 46pirp11u080m
TN402 | 200 X 800 |" °C 0
300 X 1200 0o
TIN 11,2 | 1200 2
TIN 1.3 | 1200 4
@
(=] | rivata | 1500 4
E TIN 1.5 | 1500 2
450 X
Fj FLAGS pes 6

(1) This installation is for use within a
roadworks site, Extra advaence signs
vill be required if used on its own.

(2) Speeds according to site.

(3) Special text supplementary plates.
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FREEWAY/DUAL CARRIAGEWAY ROADS

f
. : 1008 W See Subsection 13.11.9 , v 1000
4 pid 1y pl 10 A 255 ]
TR2D1-80 | | il TER04: 48 |

ar
WORK Comstruction traffic TERMINATION @

ZOE | | direction of novenant AREA TR201-50 | |

/[hl} e way on medien) . T
TH344 /A\ l '."1_,.#’[:“ * T | | E‘“'-H_Eumml:l:im traffic

direction of moversnt,

13.11.15

—%

= h Speed Tinit sccording !
vt 5 L= | ;;; gl j_ l site conditions. T i3
E.j; 1 o e T | f=f] | THAG2
TRAANSITION ’ ( . y TRANSTTION O I w
AREA T i B centres hREA i0n 2 i B centres
| st |||z | THA4S A .' | %1 |
4 J\,_ y 100 TIN{4,5 | :
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| = ﬁfﬁr%iﬂM?ﬂ ﬁ:g | L 7 | due to slow maving construction
o<1 1 with the speed linit sign, '“ﬁ traffic entering sain traffic
TH344 ! or both, must te used. .aﬁ strm:._ IiIEE af & flageen is
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fe) RN | o
ADVANCE g | o~ i |
L JHin
'l' . ki 1 = e
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TE5131 | f |
| | 1%]] | L
TINg4.3 [290m il . 4000 ﬁ
l
| | | ﬁ | ¥ Optional sipn depending
¥ Optionel sign depending g an condi tion of median,
an condition of median. | A |
TBS13 l‘ | | . I‘ %
A
-t TIHH.E 400 m S lll *Ij'j‘ _E_'mll ]’IH_LLE Vi l-ll'h JTIT
Deteil 13.72.4 . Detail 13.72.2 Fig 13.72

Work in Median
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13.11.16

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.10 2 Lanes Closed

1 If a carriageway has more than three lanes in one direction, it
may be acceptable to close two lanes in order to make P |
reconstruction more efficient. Figure 13.73 shows the signing E]HI‘I No Gize “.] Eumtit‘!"
required in advance of such a double lane drop. As with other
lane drops which have been detailed, it is recommended that the 1200 ¥
"Fast" lanes be dropped *first’, irrespective of which lanes TNI36-WA 1600 e
ultimately have to be worked on. It is NOT recommended to
work on one or more lanes with traffic flowing past on the
left AND the right.

2 The DIAGRAMMATIC signs used on a road of this importance TR201-80 1200 g
should accurately reflect the number of lanes. The two lane drop TR201 =100 g
TRANSITION AREAS must be sufficiently far apart that:

(a) traffic flow can stabilize after negotiating the lane drop; AND

b) there is sufficient distance to accommodate the signs for the

® . ReD1-120 | 1200 ;
second lane drop.

3 Full details of the lane drop tapers are covered in Figure 13.80
(although the figure illustrates a three lane carriageway). Details
of delineator spacings and tapers are given in Tables 13.4 and 1500 X

i Te5108 6
13.5, and Figure 13.29. 1600

Checklist

O can two lanes adequately accommodate all the traffic? l 1200 ¥
. - . . TE5104 4

Q is there sufficient space to provide the required STABILIZING 1600
AREA?

i
1200 X
TE51 31 £
1600
TW336 1500 2
1200 4
TIH 11
1500 B
[For Bkm] | TIN {1.2 1200 2
[ommw] | TN f1.4 | 1500 :
ROADWORKS SARTSM —VOL 2 MAY 2012
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FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.17

MB Ses Subeection 13.14.10

ADVANCE WARNING AREA [1st Transition)

. THANSITION

STABILIZING AREA

for Sign Gizes. TR (D) NDVANCE WARNING AREA
- = = @
=0 IEe = =
5 37 58 =25 ® 2§ ® =98 3 = I
228 4 s22 & 22 B EE 2 2 I¢
| - k8 g 8 F ] oo e 2=
2 T S ) T T S e B i e -
H: ~ = = = = i _\'I = & S \_ - S _ Xﬁ = \'I _\L . _ - = = _ _ - \I-_
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Zai s &) T 4 O
3 = 2 8 £ B 2 B = g 3
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13.11.18

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.11 On-Ramp/Off Ramp - Amended
Configuration

1 The various roadworks applications covered in Figures
13.67 to 13.73 may all include one or more interchanges
within the WORK AREA. Subject to the relationship
between the diverted traffic and the on- and off-ramps it
will be necessary to provide temporary connections across
the carriageway under construction. The geometry of
these connections will commonly be to low standards due
to space constraints. These low standards may contribute
to slow exit speeds or indecision on the part of drivers.
Every effort must therefore be made to limit such effects.

2 Detail 13.74.1 shows a typical arrangement of temporary
on-ramps and off-ramps. The detail allows for the
relocation of the ramps when the area over which they
were first positioned needs to be reconstructed (or vice
versa). The temporary alignments of the ramps are
defined by DELINEATOR PLATE signs TW401 and
TW402. These signs should be positioned carefully.
Figures 13.90 and 13.91 give more details on the
treatment of these areas.

3 Ifitis necessary to provide good on-ramp capacity, Details
13.74.2 and 13.74.3 offer two options to permit relatively
free-flow entry. Detail 13.74.2 shows one of the two
through lanes being dropped to accommodate an
acceleration lane for traffic which otherwise will have to
enter the roadway slowly due to the sharp curvature at the
entry point. Detail 13.74.3 shows localised widening
through the on-ramp gore area to permit two lanes of
traffic and hence an opportunity for entering traffic to
accelerate. Which, of these options may be exercised, if
any, is dependent on the NET benefit to traffic? The
options are likely to have a net benefit if through traffic is
light and on-ramp traffic is heavy.

Checklist

U may be exercised is off-ramp capacity acceptable in terms
of the reductions in curve radius?
O may be exercised can the on-ramp configuration be

arranged to allow entering traffic to accelerate effectively
and merge with freeway traffic?

TOvAl

Relocate existing GA3 and GA4 signs or
replace with temporary signs -cover or p \
remove existing signs. // —
T > AR BE
7% // //// Ny~ \ S
////,/////////////// TR
—_ | . < \

'~ 7

GA3

“Phase 2 construction
may commence shead of ]
realignment up to linit. |

- T

- ) L—’
b T b b e b kb bt

7
///;//// ///////// 7 ~"k % 6 .
// // " " \

)}

Wl

Wil

Phase 1 limit Future line —

of construction,  of off-ramp
until carriageway
re-opened.

Set delineatars back to give clear sight of
GORE EXIT sign GA4 or TGA4. Demarcate exit
curve and gore area with white sandbags.

Detail 13.74.1

W
‘ \*’*‘"“3

vOFHL
vOTHL
FIvAL
vOTHL

TRANSITION AREA

AV 4 —

FOFNL

NB See Subsection 13.11.11
for Sign Sizes.

(Standard Lane Orop Taper) 402
=
o= FF %% ¢ o0 & 06 b b & b G —
J»-% RN = J
= i
|

Detail 13.74.2 Alternative Treatment if 3 Lane
Configuration Permits. On-Remp Slow
but Free-Flowing - Through Traffic
Reduced to One Lane (Only Practical
with Moderate Volumes).
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FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.19
INGTALLATION INVENTORY
TRIO4 TRi04
(;J : » TH\E@‘_‘ _— Sign No Gize fnm) | Ouantily
—k 2 k - THAO1 BOO ¥
: - ﬂﬂfrlmiﬂ s gnang Future 1ire of On-Feap E
: , ,.-j,f;f ; THADR 200
, Phase 2 construction ! until cerriagessy re-opened,
f&y Cconmence up ko ™ -“"’H“;
here prior to row §m§ : : "W @
! real igment. e g 7 TALO04 1200
. \“‘\\\\\\\2 / i
\\\;&\x\\ DN /
J OO NI NEE
| ar l R P .. -~ = . - = =
= i = o e = el il s = = = i e -
= 300 ¥
: e THd1
1800
m
| Paint 200nm EDGE LINE AMA. 1 #hite sandings L
] o T for 170m (80 knn) 7
30w Clear Sight Distence (80 ke/h)
= e NB See Subsection 13,1114 e s
Baint 200we CONTINUITY For g Size, -
LINE W2
@ : A {200
T30S 1500
WHITE
g SANDEAGS
AW d=
E o F F & k k 2 2 k 2 ] P
- = — == - —, —— [
— :_ . . . . _ _ _ _ - . _ o . - o o . . . - — _:

Length of sccelerakion lame dictated by turning speed

Oetail 12.74.3 Alternative Treateent to Improve

On-Remp Capacity Provided Spece is Aveilaebla for
Tenporary Acceleration

il running spesd on deviatian eg. A0k Lo B0ke'h

Fig 13.74

On-Ramp/Off-Ramp — Amended
Confiquration
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13.11.20

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.12 Resurfacing — Freeway
Ramps - Diamond

Interchange

1 Due to the limited width of many off-ramps and on-ramps,
resurfacing or reconstruction operations may require complete
closure for a short period of time, or that the work be undertaken
in half widths of the ramp. Figure 13.75 shows a variety of details
as to how this may be achieved.

2 Details 13.75.1 and 13.75.2 indicate a two stage approach at the
exit point to an off-ramp. Construction can be continued for the
full length of the ramp in this manner. Due to the restricted width
on the ramp and the revised treatment at the point of exit, the
use of a flagman to warn drivers at this point is recommended.

3 Details 13.75.3 and 13.75.4 show a similar arrangement in
respect of an on-ramp. In this case, the function of a flagman can
be to warn straight through traffic of entering traffic at lower
speeds than normal due to the ramp configuration.

4 When necessary, STOP or YIELD control may be implemented
at the on-ramp junction with the main carriageway. It has to be
accepted, however, that such control will result in delays to both
entering traffic and to main carriageway traffic.

5 Construction of the sort shown in Figures 13.75 and 13.76 may
require special plant to operate in the confined space available.
In each of the cases illustrated, the inventory of signs should be
added to that required for the full work site. Careful planning
should result in the inventory for one ramp only being required.

Checklist

O can the ramps be worked on in half sections?

O can work on ramps be organised to minimise the effects on
traffic without serious cost implications?

O is suitable plant available to work in the limited space?

O if the ramps have to be closed can traffic be accommodated at
adjacent ramps?

TYPICAL INYENTORY

Sign No Size (mm| | Quantity
THEOY -4 i
TR201~60 3
TR201-80 Lo 3
| TR201-100 2
a20i-120 | 1200 3
1200 X
1 |
-~ i 2 700
1200 X
TIN 1
~ WE1 700
) 1200 X
o~ TIN 3 s |
ﬁ_‘ ‘: TN336 1500 >
V ) 1500 2
E THDY 800 X "zfu
THAOZ 200 il
450 ¥
4
Fj FLABS i
BO0 X
E TBA4-0 i |

ROADWORKS
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FREEWAY/DUAL CARRIAGEWAY ROADS 13.11.21
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Fig 13.75
Resurfacing — Freeway Interchange
Diamond Ramps
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13.11.22

FREEWAY/DUAL CARRIAGEWAY ROADS

13.11.13 Resurfacing — Freeway
Ramps — 360° Loop

Interchange

1 Figure 13.76 indicates a similar half width construction plan to
that shown in Figure 13.75 suitable for circular ramps used at
parclo and systems interchanges. It will be very difficult to
redirect traffic at a systems interchange to permit full closure of a
ramp.

2 Construction of the sort shown in Figures 13.75 and 13.76 may
require special plant to operate in the confined space available.
In each of the cases illustrated, the inventory of signs should be
added to that required for the full work site. Careful planning
should result in the inventory for one ramp only being required.

Checklist

O can the ramps be worked on in half sections?

O can work on ramps be organised to minimise the effects on
traffic without serious cost implications?

O s suitable plant available to work in the limited space?

O if the ramps have to be closed can traffic be accommodated at
adjacent ramps?

TYPICAL INVENTORY

Sign No Size (mm) | Quantity
TR201-40 e
TR201-60 4
1R201-80 | 200 4
TR201-100 4
A201-120 1200 4
20m centres
N THAD1 800 X |on straight
’ TW402 200 10m centres
on loop
800 X
I TGA4-D 1280 |

ROADWORKS
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FREEWAY/DUAL CARRIAGEWAY ROADS 13.11.23
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or A201-120 o S5 | or F20i-120
if no other wark ! ;".3 b if na other work
= -
i bieing under taken YREnE-i00 N @ Th204-60 N, ! i5 being undartaken
m* - gﬁ . TR204-40 3 um!
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TR201-100 § or Ae01-120 - A i
or A201-120 if no ather vork I Thaoi 183
T —— ig being underteken A fe &8
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for Sign Sizes.
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] T
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THAD -
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Detail 13,761 Detail 13.76.2
Stage 1 Gtage 2
Fig 13.76

Resurfacing — Freeway Interchange
360° Loop Ramps
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DETAILS 13.12.1

13.12 ENLARGED STANDARD DETAILS —
ALL APPLICATIONS

13.12.1 General

1 The details in this section are individual elements from many of
the examples given in Sections 9.8 to 9.11. They are depicted
to a larger scale than has been possible in the more general
figures so that the specific details of their arrangement, or
setting out on the roadway, may be clearer.

2 Many of these enlarged standard details refer to elements
which comprise components of temporary traffic control zones
as described in Figure 13.20 including:

(@) TRANSITION AREA elements:
() tapers;
(i) crossovers;

(b) TERMINATION AREA taper.

MAY 2012 SARTSM - VOL 2 ROADWORKS




13.12.2

DETAILS

13.12.2 Lane Drop
Transition Area

Taper - Upstream

1 Figure 13.77 illustrates a typical lane drop taper in greater detail
than depicted in individual traffic control figures given in other
sections of this chapter.

2 The detail given here must be considered as additional to the
signing indicated in sign sequence examples unless noted
otherwise e.g. Figure 13.66.

3 The number of DELINEATOR PLATE signs TW401 or TW402,
or of TRAFFIC CONES TD4, which are required for a specific
taper is dependant on the shift absorbed by the taper and the
rate of shift. For further details see Section 13.5 - "Temporary
Delineation" and specifically Tables 13.4 and 13.5. As a
general rule, for a 3.5 m wide lane, an upstream lane drop
transition taper should consist of 12 to 15 delineators or cones
equally spaced along the taper.

4 It is recommended that when a shoulder exists, the taper be
extended across the shoulder, since this is also dropped. It
may increase the conspicuity at the start of the taper if the taper
rate across the shoulder is made half that used on the taper,
i.e. 1in 10 rather than 1 in 20.

5 In a similar way, it is recommended that the delineator or cone
spacing used on the taper be retained for the length of the
longitudinal BUFFER ZONE or STABILIZING AREA following
the taper, and that the spacing only be increased once the work
area is reached.

6 The use of shift and taper rates (i.e. 1 in 20) is appropriate for
design purposes, however, if traffic accommodation drawings
are being provided, it is better that the start and end points of
the required taper be identified on the road chainage, or that
the length in metres (and paces) be stated rather than the rate.

Checklist

O has the number of delineators or cones required for each taper
been included in the sign quantities derived from the
appropriate figure or figures being used to design the traffic
accommodation?

TAPER ONLY INVENTORY

Sign

No

Size (mm)

Quantity

TW401
TW402

150 X 600
200 X 800
250 X 1000

300 X 1200 shoulder

{2 to 15 fon
J,5m lane
plus 5 for

104

450
750

As sbave

TR103
TR104

800
(urban)
1200
(rural)

2toh

TWA{Y

300 X 1800
(urban)
400 X 2400

{to3

(rural)

ROADWORKS
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DETAILS

13.12.3
7 /%
i
L. .
Oelineators @ 10m centres
STAB:;'EI: 1 Le for 50m and 20m-50m
1500 preferred Maintain close centres on straight.
50m absolute delineator ke
minimum spacing for 50m
e =
!
|
For taper length :
T - see Table
13.4 on page 13.5.3
TRANSITION
AREA
%T
Normal range for T
150m - 200m
I (M) 1hi03
T f' ) TR103
N 1 N
ADVANCE Erase all lane ,
WARNING markings for NB. See Subsection 13.12.2
AREA T+ 50 V A ‘/‘ A for Sign Sizes.
!

Fig 13.77 Lane Drop Taper — Upstream Transition Area
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13.12.4 DETAILS
13.12.3 Taper - Downstream Termination Area
1 The TERMINATION AREA is one of the standard components TYPICAL SIGN REGUIREMENTS
of a roadworks S|t§ as set 9ut .|n Figure 13.20. In thIS respect, Sign No Size (IIIB] Buantity
the function of site termination must be considered and
understood, but, because this is the point where a restricted 150 X 600 5 for taper
road cross-section is returned to a normal cross-section, the ’ THA04 200 X 800
standards applied are relatively low. Since the taper operates in \ TNAOR 250 X 1000 plus 5 for
a “downstream” manner, drivers will adopt a flatter line for 300 X 1200 shoulder
comfort. Figure 13.78 shows a typical arrangement with a rapid
1lin5to 1in 10 taper beyond the end of the work area. For 800
details of delineator or cone spacings, and acceptable taper RP01-120 (urban) P
rates, refer to Tables 13.4 and 13.5 respectively. 1200
2 Figure 13.78 also illustrates signs normally provided beyond (rurall
the end of the TERMINATION AREA. If a temporarily reduced 900
speed limit has been posted within the roadworks site, it is (Ul‘bﬁﬂ]
strongly recommended that drivers be reminded of the TW336 1200 2
prevailing speed limit on their return to normal conditions. It is
also recommended to associate this message with a final (rural)
display of the “Roadworks” sign TW336 together with a brief 800
public relations message such as “End - Thank You” on a {urban)
TIN11.4 SUPPLEMENTARY PLATE sign. TIN 11.4 1200 2
3 Whilst less essential than on the approach side of a taper, it is (rural)
recommended that a section of lane line from the start of the
taper be erased to open up the full road cross-section.
Checklist
Q is the termination area at the end of the roadworks site or is it
simply at a change from one restricted state to a less restricted
state?
U has there been a reduction of speed limit within the site?
O is it advisable to remove 60 m to 100 m of lane line from the
start of the taper?
ROADWORKS SARTSM - VOL 2 MAY 2012




DETAILS

13.12.5

1 A
R201-120 l R201-120
TH336 [ TH336
TIN{Y, 4 [t ! ] TINIY. 4
= ] =
I
I
Preferred treatment {
TERMINATION  100R | _ orace 1ane markings
AREA for 100m | 4 —
/
0 !,=-
s 25-
: =/=/ 50m
é. ——
[
"én
. 50n
“
“_ N THAC2
| %
7
I / é NB. See Subsection 13.12.3
WORK ZONE I:/g for Sign Sizes.
Z
lI /%
) / 7
Il / %
%
. / /
! n %?
k.
;|
I, / .
%
/é
In/é
A %%
Fig 13.78 Taper —Downstream Termination Area
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13.12.6

DETAILS

13.12.4 Lane Shift Taper - Transition Area

1

The detail covered by Figure 13.79 is appropriate when policy
dictates that the “fast” lane be dropped approaching a restricted
roadway width at a roadworks site, but where the work area lies
in the path of the "slow" lane. The TRANSITION AREA shown
is therefore commonly likely to be the second transition before
reaching the BUFFER ZONE and WORK AREA. The first
transition will be the taper dropping the "fast" or median side
lane.

A shift from the left lane to right lane may be necessitated by
the need for work ahead in the left lane or the shift may
precede another transition created by a median crossover to
the far side carriageway. The rate of shift (taper rate) and
cone/delineator spacing shall be in accordance with Tables
13.4 and 13.5.

Since the shifting roadway is defined by the physical presence
of cones or delineators, it is recommended that the width of
roadway be not less than 4 metres. All standard road markings
shall be erased along the length of the lane shift. To enhance
the alignment edges, temporary LEFT and RIGHT EDGE LINE
markings are recommended. These lines should be
retroreflective and they may be further supplemented by yellow
(left) and white (right) roadstuds.

The signing inventory is additional to that derived for any
roadworks traffic management situation illustrated in other
sections.

Checklist

OO0 0O O

are traffic cones provided with retroreflective sleeves?
are delineators more appropriate than cones?

have road markings been erased within the shifted lane?
are temporary edge line markings and/or roadstuds warranted?

TYPICAL SIGN REGUIREMENTS

Sign

No

Size (mm)

Quantity

/
N

TW401
TW402

150 X 600
200 X 800
2o0 X 1000
300 X 1200

TR104

800
{urban)
1200
(rural)

TN411

300 X 1800
(urban)
400 X 2400
(rural)
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DETAILS 13.12.7

A
4
ti' i
|
[}
:'-!|
I
2
|i s
)
|
- 1L

Teaporery

Edge linmes

and roedstuds
on lings of
delireators in
transition erea.

402

¥ Erase all existing
roadearkings in
tranzition sres.

M. See Subsection 13.42.4 ‘._Jq I
for Sign Sizes. . I i
TH404 \ —-‘-.'I ]|
'y |
J il
& &

Fig 13.79 Lane Shift Taper — Transition Area
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13.12.8

DETAILS

13.12.5 Double Lane Drop Tapers - Upstream

Transition Area TYPICAL SIGN REDUIREMENTS
1 The purpose of Figure 13.80 is to illustrate the overall effect of Eiﬂﬂ Ko Lirp lil'll] Buentity
two tapers required by a double lane drop. Any roadway with
three lanes in one direction will likely carry significant volumes
of traffic. The dropping of two out of three lanes should
therefore be undertaken with care. “ Te5104 IEE X 4
2 In Figure 13.80, the various standard function traffic |
management areas are numbered to show the succeeding
components of the double lane drop. Due to the expected high
traffic volumes, DIAGRAMMATIC signs are recommended. ﬁ TE5] {200 ¥ ]
3 In order to assist the merging operation, it is recommended that 1600
road markings be omitted within the taper areas. The dictating
factors in determining the length of STABILIZING AREA (1)
are: TR201-60 | 1200 2
(a) sufficient longitudinal space to locate a sequence of a pair
of diagrammatic signs; 3 P
(b) sufficient length of roadway to allow traffic flow, affected by
the tapers, to merge safely and proceed in the remaining
lane(s)? TR103 1200 b
Checklist
O check to see that the sign inventory is not duplicated in the @ TR214 {200 i
main application inventory?
U can the single remaining lane adequately accommodate traffic? —
Q is the site a short term one or a medium to long-term one? 3‘? X 1800
{ lurban]
OO | TR o x 2400 2
(rural]
4 . 30 taper
\ TH402 plus B
200 per 100n
[&00m] | TN 4.3 | 4200 8
ROADWORKS SARTSM - VOL 2 MAY 2012




DETAILS 13.12.9

o ¢

NOTE: |
i, The detail shown ! s WORK ZONE
here is applicable & JR103
to freeway or ' - -
other high speed ' = : EI%MH STABILISING
dual carriagevay TW402 : 0 700mL [ ] AHE_A_ @
roadvays for wark @ 10m centres 2. 850  ~~\JR103
lasting more than on tapers and :.: [ O TRANSITION
24 hours. @ 20m centres 2 Nt AREA @
on straights | O
550m  § 1
~="TR103
TES102 T65102
NEE
l

TIN{4.3 L100m
NB See Subsection 13.12.5

100m | TIN{4.3  STABILIZING
AREA D

0
000 0 0 0 0 0 0 0 0 0 0 O 0 0 0 00000
0! 0: (3 [: I

. f
for Sign Sizes. I R214 ADYANCE WARNING
765102 0 I_< oSt @
\ 250m ﬁ
"\ | B
TIN14.3 [ 300m l """"‘TF}};‘;”
450m ' 4
H =
[i = | TRANSITION
S AREA
Erase markings = R103 ®
for T + 50m ! 3 T
on each s

taper approach.

"TR103

165104 ( I 0
165104
) .
TIN{1.3 L 200m | 1 ADVANCE WARNING
TIN{4.3 AREA @D
g
— e
Reoi-60 . R204-60
T65104 L 165104
NG
I 0 V
TIN{4.3 LA00m l/‘ TIN{4.3
Fig 13.80 Double Lane Drop Taper — Upstream Transition Area
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13.12.10

DETAILS

13.12.6 Crossover Reverse Curve — Single

1

Lane Transition Area

Figure 13.81 shows the signing detail for a single lane
crossover of a central median island of a dual carriageway
roadway. This type of TRANSITION AREA will commonly be
the second or even third in an approach sequence to the
WORK AREA which comprises one carriageway of the dual
carriageway roadway (see Figure 13.70 in Section 13.11). The
preceding traffic control sequence will most likely be a lane
drop TRANSITION AREA followed by a STABILIZING AREA
which will accommodate the advance signing
(DIAGRAMMATIC signs) for the crossover. In this case the
crossover leads into a three lane cross-section (see Figures
13.20 and 13.86).

The horizontal alignment of the crossover should be designed
to the highest standard consistent with space constraints. A
minimum lane width within the crossover of 4 metres is
recommended. This should be increased for designs which
incorporate minimum horizontal reverse curve design (see
Figure 13.81 for a two-lane crossover detail). For full details of
crossover alignment design options, refer to Section 13.4 and
Figures 13.24 to 13.26.

An installation of this size will warrant the use of DELINEATOR
PLATE signs TW401 and TW402. The use of TR104/TW411
barricade signing above and behind the delineators is
recommended. A formal “Road Closure” barricade should be
established at the beginning of the BUFFER ZONE. The
signing of the barricade should conform to one of the options
illustrated in Figures 13.18, 13.19 and 13.87.

The sign inventory listed for this type of crossover should be
added to the basic sign requirements listed under the
application with which it is to be used e.g. Figure 13.70, plus
any other inventory items for additional transition details to be
used within the site.

Checklist

Q

is the crossover wide enough and free-flowing enough for
heavy vehicles and the set speed limit?

are TR104/TW411 barricades in place?

is the alignment of the crossover demarcated by retroreflective
edge line markings and/or roadstuds?

is the length of STABILIZING AREA preceding the crossover
adequate to achieve stable traffic flow?

TYPICAL SI6M REOQUIREMENTS

MO

Bize [mm|

Guanti ty

TR103
TRiD4

and
[urban]

1700
(rural)

TH&D1
TH40E

150 X 600
200 X 800
2ol X 1000
300 ¥ 1200

20 Mim
30 Min

Fioad
closed
barricads

1200 X
2400

IIERC):

Th441

360 X 1800
{urban]
400 ¥ 2400
{rural)

v

| w07
Tw4id

400 X
1200

fua
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DETAILS 13.12.11
T \'ﬁ = For details see
(=31 Figure 13.85
. |eBs
WORK / : (i STABILIZING
20N % i AREA
_'NimE
1
| 200 I% J 0 : |
[ 1
180n) ' :
I 1
| | ) TR103
BUFFER ZONE .L
; 150, I P B |
[H]ITI 100m on *ROAD CLDSED. " ) TR103
high speed BARRICADE .
approaches) see Fig. 13.67 < !
TR104 140n} i
_ I
1
TN414 | 120m| . - ;
1l 4000} . ! TRANSITION
TR104 1 AREA
h |
THALY _8on| g o
|
0 TN402
60m) . - - 1
10m centres on ] / - :
outside curves and 7 I
20m centres on —40n| = }
inside curves  TW401 TW402 |
TR104 - ! TERMINATION
» I AREA
Tsos { : d
I
. eE— On =‘}' = ] =
TAPER < NB See Subsection
(To eliminate 77 1 13.12.6 for
shoulder) J i w V., Sign Sizes.
Fig 13.81 Crossover Reverse Curve — Single Lane - Transition Area
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13.12.12

DETAILS

13.12.7 Crossover Reverse Curve -

2 Lane
Transition Area

The detail covered by Figure 13.82 is similar to that given in
Figure 13.81 with the exception that two lanes are taken
through the crossover into a 4-lane, 2-way section of deviation
on the opposite carriageway of a dual carriageway (see Figure
13.71).

All the design and signing statements given in Subsection
13.12.6 are appropriate to the signing application illustrated in
Figure 13.82 and these should also be read.

In addition to the details covered in Subsection 13.12.6 it is
important that lane changing movements through the crossover
be inhibited to promote stable traffic flow through this
TRANSITION AREA. It is recommended that a
CHANNELIZING LINE marking RM3 (between traffic streams
travelling in the same direction - this has the same function as a
NO OVERTAKING LINE marking RM1). Because of the
specification of this marking, it is further recommended that the
edges of the crossover roadway be defined on the left by a
yellow LEFT EDGE LINE marking RM4.1 and on the right by a
white RIGHT EDGE LINE marking RM4.2. These edge lines
may be supplemented by roadstuds.

The sign inventory listed for this type of crossover should be
added to the basic sign requirements listed under the
application with which it is to be used e.g. Figure 13.71, plus
any other inventory items for additional transition details to be
used within the site.

Checklist

Q

are the lanes through the crossover wide enough for heavy
vehicles and the set speed limit?

should heavy vehicles be prohibited from the right side lane?

should roadstuds be provided for the edge lines (and the
central channelizing line)?

should INFORMATION ARROW GM4.1 be applied strategically
to both lanes within the crossover?

TYPICAL SIGN REGUIREMENTS

Sign

Mo

Size [(mm]

| Busntity

THiG3
THY 04

00
[urben]
1200
(rural]

TW401
THd(2

200 X 8O0
250 X 1000

2B Min
29 Min

®
;

Hoed
¢l osad
fFarricade

1200 X
2400

H

Twait

300 ¥ (%00
lurtian)
400 X 2400
[rural)

TH4Q7
TW408

400 X
1200

ROADWORKS
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Fig 13.82

CHANNELIZING LINE

DETAILS 13.12.13
T \'ﬁ - see Figure 13.85
NB See Subsection 7/ I 1. ¥ NOTE:
13.12.7 for I 1.7 |1, Crossover
WORK Sign Sizes. & I y length shown STABILIZING
+ H
ZONE I (. *, 1s typical. AREA
Refer to Teble 13.2
% % ! % and Figure 13.24
T |
|
180n| :
|
BUFFER ZONE |
(Nin 100m on 160m| N
high speed "ROAD CLOSED" N
approaches) BARRICADE /69
| ~=S=—videning for
- A 4 lane gperation
I
TH414 | 120m P a2 =
+ H

~ TR104

TRANSITION

AREA

TII402 TIMO!

RM3 100m
TR104
TW414 80m
¥ Optional
Edge lines and roadstuds
to supplement delinestors _gom|
TN404 TW402

210m centres on
outside curves and

20m centres on
inside curves

TR104

‘ol
ikl

20m|
trio4 (N ¥
-— —On}
TAPER
(To eliminate A
shoulders) I |
i

—-—
—
. o
-:.’_

€10m centres on
outside curves and
20m centres on
inside curves.

Min. size on curves
1000x250-maybe
reduced to 800x200
on straights.

Add extra

delinestors i

if required to TERMINATION
define road AREA
alignnent |

Crossover Reverse Curve — 2 Lane Transition Area
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13.12.14

DETAILS

13.12.8 Start of

Deviation Reverse
Curve - Upstream Transition Area

The detail in Figure 13.83 should be read in conjunction with
Figures 13.54 and 13.55 and Subsections 13.9.13 and 13.9.14.
The sign inventory for the reverse curve TRANSITION AREA
illustrated in Figure 13.83 should be added to that specified for
the appropriate deviation detail being applied.

The similarity between Figures 13.83 and 13.82, particularly
within the crossover, should be noted. The crossover in Figure
13.82 operates in a one-way mode, whereas, that in Figure
13.83 works in a two-way mode. If there is any risk of confusion
to drivers, additional NO OVERTAKING signs TR214 (see
Figure 13.55) and/or advance warning signs TW212 should be
considered.

A formal “Road Closure” barricade should be established at the
beginning of the BUFFER ZONE. The signing of the barricade
should conform to one of the options illustrated in Figures
13.18, 13.19 and 13.87.

The horizontal alignment of the reverse curve into and out of
the deviation should be designed to the highest standard
consistent with space and cost constraints. A minimum lane
width within the reverse curve section of 4 metres is
recommended. If there is a significant percentage of heavy
vehicles in either, or both, directions this width should be further
increased. For full details of reverse curve design options refer
to Section 13.4 and Figures 13.24 to 13.26.

Checklist

Q

Q

is there a vertical curve coincident with the reverse horizontal
curve?

are delineators mounted high enough, or are they large enough
to define both horizontal and vertical curvature if required?

are lane widths wide enough to accommodate heavy vehicles
simultaneously in both directions?

are TR104/TW411 barricades in place?

if the reverse curve geometry is to minimum standards have
approaching traffic speeds been satisfactorily reduced?

TYPICAL SIGN REGUIREMENTS

Sign

No

Size (mm)

Buantity

TR104

900
(urban)
1200
(rural)

TW404
TH402

150 X 600
200 X 800

27 Min
plus 8
for
shoulders

i |~ 0

Road
closed
barricade

1200 X
2400

E

TW411

300 X 1800
(urban)
400 X 2400
(rural)

;

TW407
TH408

400 X
1200
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DETAILS 13.12.15
T T
NB See Subsection
13.12.8 for % /% b7
WORK  Sign Sizes. %V 7 / N _
ZONE %% % |
[
| // //,é - STABILIZING
[ AREA
[
160n) !
BUFFER ZONE 1
(Min 100m on
high speed '
approaches) 140m) Tl Y
"ROAD CLOSED®
BARRICADE
% Optional
T
e Rl Edge lines and roadstuds
to supplement delinestars
TW444 100m|
THA14
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TRANSITION
TR104 Q TR104 pree
TH444 TNALA
TW4018
TW402 TR104
Back to back
TH4018
TW402
Back to back
B10m centres on outside
curves and 20m centres —
on inside curves
(To eliminate ' BACK-TO-BACK- TEHHAI:ET ION
shoulders) ' for 2-vay operation |
ADVANCE WARNING ; Min. size on curves
AREA 800 mm x 200 mm-may be
i i Y reduced to 600 mm x 150mm
A :
—y on straights
Fig 13.83 Start of Deviation Reverse Curve — Upstream Transition Area
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13.12.16

DETAILS

13.12.9 Deviation

1

Crossover Reverse

Curve - Transition Area

The terms “deviation” and “detour” are described in Subsection
13.9.14. A deviation tends to be fitted into available space
parallel to the road under construction. In a rural environment, it
may be necessary on occasions to move the deviation from
one side of the WORK AREA to the other, and vice versa.
Figure 13.84 shows a typical example of such a deviation
crossover of the WORK AREA. This form of crossover is a form
of TRANSITION AREA, and shall be preceded by appropriate
signs in ADVANCE WARNING AREAS (see Figure 13.55).

As with all reverse curves of this nature, they should be
designed to the highest standard possible in terms of available
space. The details given in Section 13.4 and Figures 13.24 to
13.26 are relevant to the design of such a reverse curve. It has
been fairly common practise in the past to make this type of
crossover to very low geometric standards because it is
preferred to keep the section of the main roadway affected by
the crossover to a minimum. Care should be exercised so that
if this is done, a hazardous and unreasonable situation is not
created for drivers.

Formal “Road Closed” barricades should be established at the
limits of the section of roadway being crossed. These
barricades should be positioned safely, with an effective buffer
zone between them and traffic. The signing of the barricade
should conform to one of the options illustrated in Figures
13.18, 13.19 and 13.87.

The sign inventory for this form of crossover TRANSITION
AREA should be added to that specified for the appropriate
deviation detail being applied e.g. Figure 13.54 and Figure
13.55.

Checklist

Q

Q

can drivers accurately determine the severity of the reverse
curve?

if there is a vertical curvature of significance associated with the
crossover (rising and falling over the established road
construction for example) and is it clearly discernible?

are effective “Road Closed” barricades in place?

will construction traffic have to enter the WORK AREA at the
“Road Closed” barricades - if so, will a flagman be required to
control traffic and construction vehicles?

TYPICAL SIGN REQGUIREMENTS

Sign

No

Size (mm)

Quantity

TR103

900
(Urban)
1200
(rural)

TH401
Th402

150 X 600
200 X 800

50 Min
plus b
per 100m

Road
closed
barricade

1200 X
2400

!

TWa14

300 X 1800
(urban)
400 X 2400
(rural)

TW407
TW408

400 X
1200
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DETAILS 13.12.17
Ly ' 7 NB See Subsection 13.12.9
! / for Sign Sizes
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| /
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B 3200 -
- = 4’/ /V///
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120n \ S\ curves 444
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1 7 Ay
Fig 13.84 Deviation Crossover Reverse Curve - Transition Area
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13.12.18

DETAILS

13.12.10 Contraflow Operation - Road Markings

1

Experience of major deviations for freeway, or dual carriageway
rehabilitation, has shown that special attention often needs to
be paid to the marking of the division between two-way streams
of traffic under such circumstances. The basic need for this
special effort generally arises from one or both of two factors:

(a) long sections of deviation without overtaking opportunities;
and/or

(b) a wide mix of traffic types, including large/slow-moving
vehicles.

The common operational feature of deviations requiring special
consideration is that one carriageway of a dual carriageway
roadway is temporarily used to carry two-way traffic. One of the
resultant risks, is that eventually drivers forget this, and assume
that they can use the “other” lane, with potentially disastrous
results. Two-way operation of one carriageway can occur in a
number of configurations. Figure 13.85 illustrates three options,
namely:

(a) 2-lane 2-way;
(b) 3-lane 2-way;
(c) 4-lane 2-way.

When a 2-lane carriageway, with shoulders, is converted to
2-way operation, it is recommended that a form of PAINTED
ISLAND marking RM5 be used as shown in Details 13.85.1 to
13.85.3. This marking comprises a central yellow continuous
line flanked by NO CROSSING LINE marking RM2. Red
bidirectional roadstuds may be specified and, in addition, it may
prove effective to provide one of the proprietary “Flap-Markers”
as illustrated in Detail 13.85.7. The use of flap-markers is
particularly appropriate if there is a history of overtaking related
accidents. The markers are, however, costly and have a high
rate of attrition. A carefully monitored field trial is recommended
before purchasing large numbers of such delineation devices.

Detail 13.85.1 shows a 3-lane, 2-way cross-section. This offers
overtaking opportunities in one direction which is an
improvement over that offered by the cross-section in Detail
13.85.2. However, it is necessary to reverse the configuration
of lanes at regular intervals in a long deviation (see Figures
13.70 and 13.86 for examples and more details).

Details 13.85.3 and 13.85.4 show two options for the
separation of 2-way traffic on a 4-lane cross-section. Details
13.85.3 and 13.85.8 are essentially the same as used for
Details 13.85.1 and 13.85.2. Detail 13.85.4 shows a portable
barrier between opposing traffic streams. This treatment is
warranted when the deviation is carrying very high traffic
volumes. The use of concrete “New Jersey” style barriers is
costly but may still be cost effective if head-on accidents are
prevented. This cost may be significantly offset if the barriers
are ultimately intended to form part of the final construction of
the road. Detail 13.85.6 shows ways in which concrete barriers
can be made more visible at night. When concrete barriers are
used it is important to treat the ends, where traffic is first
exposed to the barrier, with great care. Figure 13.28 details
various aspects of barrier specification.

Checklist

0O 00O

O

are there safe overtaking opportunities within the deviation?
how long is the deviation?
what is the distance between overtaking opportunities?

is the accident rate between entry and exit points significantly
above what experience shows would be likely?

can the dividing line be further enhanced using audio-tactile
devices such as “Flap-Markers”?
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DETAILS

13.12.19

Detail 13.86.1
3-Lane/2-Hay
High Speed Operation
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160 150
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13.12.20

DETAILS

13.12.11 Contraflow Operation - 3 Lane Change

1

Over Buffer Zone

The detail given in Figure 13.86 is of an intermediate nature.
Taper rates and numbers of delineation devices should be
consistent with the detail in Figures 13.77 to 13.80. In addition
the information given in Section 13.5 - "Temporary Delineation"
is relevant with particular reference to Figure 13.29 and Tables
13.4 and 135.

The provision of 3-lane/2-way operation of traffic on one
carriageway of a dual carriageway during construction or
reconstruction of the other carriageway has become a fairly
common practice. A disadvantage of such a configuration,
particularly over long distances, is that in one direction,
overtaking opportunities are denied by the provision of only one
lane. It is therefore good practice to change over the
configuration at regular intervals from 1-2 to 2-1 to give fair
overtaking opportunities in both directions. In hilly country, the
two lane sections should, if possible, be located on the uphill
sections.

Figure 13.86 shows examples of the BUFFER ZONE or
STABILIZING AREA consistent with a lane drop situation at the
change-over of lanes. It should be noted that the lane drop taper
is a Merge Taper, and must be significantly longer than the
Termination Taper beyond which traffic  will quickly
accommodate itself within the two lanes available. The function
of the BUFFER ZONE is to offer a run-off area within which
vehicles can be stopped if the merge action is aborted for some
reason. The worst case scenario, which should determine the
overall length of the parallel section of the BUFFER ZONE, is if
two vehicles travelling in opposite directions were to abort their
merging manoeuvres at the same time. Typical stopping
distance values are given below.

STOPPING DISTANCE ON LEVEL ROADS

Design Speed (km/h) Stopping Distance (m)

40 45
50 65
60 85
80 140
100 205
120 285

Checklist

a

is sufficient longitudinal space available to accommodate a
"worst case" BUFFER ZONE?

if not how can the maximum length feasible be achieved?
can the BUFFER ZONE be located so that the merge areas are
clearly visible?

is there adequate space in advance of the BUFFER ZONE from
the merge approach to accommodate a full advance warning
sign sequence?

TYPICAL SIGN REGUIREMENTS

Sign

No

Size (mm)

Quantity

TR103
TR104

900
(urban)
1700
(rural)

TH401
TH402

200 X 800
250 X 1000

28 Min
25 Min

O

Road
clased
barricade

1200 X
2400

]

TH411

300 X 1800
(urban)
400 X 2400
(rural)

TW407
TH408

400 X
1200
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DETAILS

13.12.21

NOTE: 1. Signs shown only for Buffer Zone. Advance

sign sequences are required.

300m
T ¢ Y N | . l
[ | Lyl Y 200m
2-1 LANE H 1-2 LANE N :ﬂ;:;‘ﬁg
CONFIGURATION I CONFIGURATION i . 100n \REA
L 1 Om ‘ J
/L g TR103 {
T T r
ERMINATION 1 TRANSITION
AREA T AREA
See FiT.H. 78 See Fig.13.77
¥ L _ T & TR103 W44
i STABILIZING 4
Il AREA
4 NOTE:
& 1.Island T
i outline
+ il should be
& painted g1
w402 1 i STABILIZING | in retro- + centres
210m T AREA ; :
+ ] reflective P Th402
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- 2.1sland T
qb
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Detail 43.86.1
Trailing Approach-Lanes Added

Fig 13.86

Detail 13.86.2

Merge Approach-Lanes Dropped

Contraflow Operation — 3 Lane Change Over Buffer Zone
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13.12.22 DETAILS
13.12.12 Road Closed Barrier / Barricades
1 For the purposes of categorising temporary road traffic signing Checklist

and related traffic control devices at roadworks, the following
descriptions of terms commonly used in this chapter are
relevant:

“barricade: is a temporary and portable device used to
demarcate a restricted area set aside for a special use, such as
roadworks or traffic surveys - a barricade is not capable of
withstanding vehicular impact”; and

“barrier: is a permanent or temporary device erected on, or
adjacent to, the roadway at hazardous locations which is
capable of physically preventing vehicles from leaving the
roadway, or from entering an area temporarily closed to traffic
for roadworks or other special operations.”

Detail 13.87.1 in Figure 13.87 shows a section of road
approaching a flooded river/washed-away bridge. As an initial
precaution, once detours have been established, the barricade
at Y-Y could be established closing the road to all traffic (see
Detail 13.87.5). In due course, once work has commenced to
repair flood damage a work site may be established. In order to
provide room for the contractor's equipment, the barricade may
be relocated further from the river, or a second barricade
(Detail 13.87.3) or a barrier (Detail 13.87.4) may be established
at X-X.

Figure 13.87 gives three representative examples of HIGH
VISIBILITY signs suitable for such barricades or barriers. The
sign examples all incorporate what amount to double
CHEVRON signs TW407 and Tw408. When mounted
side-by-side as “A”/"B”, “C"/”D” or “E""F” the combination
represents a variation of ROAD CLOSED CHEVRON hazard
marker TW410.

For a total road closure use of NO ENTRY sigh R3 is
recommended. It should be noted that as a CONTROL
regulatory sign, there is no temporary version of sign R3.

If limited access is to be permitted beyond the barricades, such
as to contractor's vehicles or even local residents, the use of
NO UNAUTHORISED TRAFFIC sign TR208 is appropriate.

Any fencing or guardrails forming part of the barricade or
barrier must be made visible both by day and night to avoid
drivers mistakenly thinking that they can drive round the signs.
The simplest way to achieve acceptable visibility is by using
DELINEATOR PLATE signs TW401 and TW402 on either side
of the larger signs. Barriers and barricades of the type
illustrated will of course be preceded by a full set of advance
warning signs within the ADVANCE WARNING AREA (see
Figure 13.50). The use of a STOP control immediately in front
of the barricade is recommended so that access may be
granted, under control, to authorised visitors.

Figure 13.88 gives details of the sort of barricades which can
form part of the detour treatment at the closest junctions to the
site. Figures 13.52 and 13.65 cover the more general aspects
of the establishment of detours in rural and urban environments
respectively.

has a detour been established?

should initial temporary signs be replaced by a semi-permanent
“Road Closed” barrier pending the start of repair work?

is it appropriate to create a contractors “yard” on the road itself,
either beyond the barrier, or between the barrier and a
secondary barricade?
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DETAILS

13.12.23
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13.12.24

DETAILS

13.12.13 No Through Road Barricades

1 Figure 13.88 should be read in conjunction with Figures 13.50,
13.52 and 13.87, which all relate to the signing of a temporary
road closure due to some major incident or event, and to the
detour which needs to be established to avoid the site. The
signing shown presumes an incident site a long way from the
junction e.g. 34 km and 47 km, but the treatments will be just as
appropriate for much shorter distances.

2 Detail 13.88.1 shows what amounts to a “chicane” barricade
using two horizontal HIGH VISIBILITY signs “A” and “B”. The
junction concerned, which may have had straight through priority
towards the site, has been converted into a 4-Way STOP
controlled junction. Signs “A” and “B” are temporary information
signs relying largely on text messages, but including variations
on the NO THROUGH ROAD symbol. If provision of a text
message is a problem due to multiple language requirements,
then it is recommended that the sign message be limited to a
larger NO THROUGH ROAD symbol with a distance indicated or
the “closed” leg of the junction.

3 Detail 13.88.2 also shows conversion of the junction to 4-Way
STOP control but with a triangular sandbag island to inhibit
straight-on movements into the closed road. This island carries
three horizontal style HIGH VISIBILITY signs in the pattern of “C”
and “D”. Once again these signs utilize text but the option to use
the NO THROUGH ROAD symbol is also available. This detail
also illustrates what is often a common need at such junctions,
namely the ability to turn vehicles around with, if possible, one
single point turn.

4 Appropriate advance signing should be placed on all three
approaches to indicate the direction of the detour (see Figure
13.52). Similar details are illustrated in an urban environment in
Figure 13.65.

Checklist

U have all STOP signs been converted to 4-WAY STOP signs
R1.4?

O are text signs acceptable?

O does space exist for vehicles, including large heavy vehicles to
turn round (is the junction large enough to be converted into a
temporary traffic circle)?
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DETAILS 131295
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13.12.26

DETAILS

13.12.14 Freeway Off-Ramp - Amended
Alighment - 1

1 The temporary treatment of freeway off ramps and on ramps
present roadworks traffic management difficulties. Figures
13.89 to 13.91 illustrate a number of techniques which may
assist designers to resolve such difficulties. The details in
Figure 13.89 are relevant to many of the applications covered
in Section 13.11 but are particularly relevant to Figures 13.74 to
13.76, and to long term conditions.

2 Detail 13.89.1 shows one carriageway of a freeway dual
carriageway carrying two-way traffic where work is required to
be undertaken in the area of the gore which necessitates the
closure of the lane approaching the gore. In these
circumstances, the simplest solution is likely to be to divert all
traffic to the off ramp, across the intersecting road and back
onto the freeway via the on ramp. The assistance of a
pointsman or flagman is likely to be required at the
rampl/intersecting street junction. In the event that the lane
adjacent to the gore has to be closed to traffic beyond the
subsequent on ramp, traffic will have to be redirected on the
lower hierarchy road network towards the freeway destination.
To reduce the risk of driver confusion it is recommended that a
temporary EXIT DIRECTION sign TSD2 be mounted with the
standard GA2 sign, or as close to the exit point as possible, if
the GA2 sign is some distance in advance of this point. This
signing treatment will also be appropriate for a 2-lane, 2-way
single carriageway freeway, when one lane has to be closed.

3 Detail 13.89.2 shows a more conventional situation on a 2-lane,
one-way carriageway where the median side lane is closed.
The main effort here is to provide reassurance to drivers
wishing to reach the straight-on destination that they should not
exit the freeway. A temporary straight-on TGD1 sign may be
strategically located within the WORK AREA if possible.

4 All TRANSITION AREA and WORK AREA delineation should
be provided by DELINEATOR PLATE signs TW401 and
TWA402, as appropriate. The use of KEEP LEFT signs TR103
and BARRICADE sign TW411 across the closed lane in Detail
13.89.1 is strongly recommended.

Checklist

O will lane be closed for some time?

O can traffic volumes be handled adequately by means of the off
ramp and on ramp?
O will pointsmen/flagmen be required on the cross road?

O will drivers need reassurance that they can still reach their
intended destination in a straight-on direction?

TYPICAL SIGN REGUIREMENTS

Sign No Size (mm) | Quantity
TR103 1200 4
200 100m
300 X
| TW411 1800 2
(3| T602 Varies |
@ TGD1 Varies i
MAY 2012
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DETAILS 13.12.27
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13.12.28 DETAILS
13.12.15 Freeway Off-Ramp - Amended
Alignment - 2

1 Figure 13.90 gives detailed information for the treatment of a
temporary off ramp alignment. The example shown in Detail
13.90.1 shows an off ramp extended to meet the single open lane
which is on the median side of the carriageway. Detail 13.90.2
shows an amended off ramp/freeway junction at which the angle
of departure is much sharper than normal (see also Figures 13.74,
13.75 and 13.76).

2 The principle illustrated in these details is intended to improve
drivers' perception of the alignment of the exit roadway. A
disadvantage of DELINEATOR PLATE signs in this type of
situation is that it becomes very difficult, particularly at night, to
identify the “gap” through which drivers are intended to exit the
freeway. This is because delineators on the near side and far side
of the off ramp are superimposed visually on each other, and
effectively, the visual gaps between them can become reduced. It
is possible that this effect could be reduced by placing delineators
so close together that the gaps are so small that the line appears
continuous. This concept is likely to be costly and should be
subjected to a field trial before being adopted.

3 On the basis that vehicle lights are brightest on the left and close
to ground level, it is recommended that the alignment of the ramp
exit be clearly defined at and/or close to ground level - even below
delineator level. To achieve this, a wider than normal LEFT EDGE
LINE marking RM4.1, should be provided, with yellow roadstuds at
close intervals of 6 metres. The roadstuds may even be doubled
up for additional visual impact.

4 Since such areas are prone to accidents due to driver
misjudgement, the line of the off ramp could be defined by white
sandbags which should have a retroreflective property. Behind the
sandbags the delineators can be more openly spaced, which
should reduce the problem of determining the appropriate “gap” to
drive through.

5 When the gore is shifted significantly from its normal position, a
temporary GORE EXIT DIRECTION sign TGA4 may be specified.
This can be relocated as the alignment of the off ramp is varied
during construction. (See Figure 13.74.)

Checklist

Q is there a risk that the exit path to the off ramp may be visually
confused?

U have extra wide edge lines been specified?

Q are closely spaced roadstuds warranted?

A could a continuous line of brightly marked white sandbags provide
the visual continuity required to identify the exit path?
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13.12.29
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Freeway Off-Ramp — Amended Alignment - 2

Detail 13.90.2
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13.12.30 DETAILS

13.12.16 Freeway On-Ramp - Amended
Alignment

1 Treatment of revised on ramp alignment is generally much
simpler than treatment of off ramps. Since drivers are tending
to accelerate into a merge situation, it is relatively easy to
reduce speed smoothly to avoid conflict situations. The detail in
Figure 13.91 comprises a lateral shift of all road markings to the
right to accommodate the closure of the near side lane (as in
Figure 13.90). In order to accommodate the design
acceleration length required, the road markings are extended in
the line of the carriageway for an appropriate distance.

2 An alternative treatment, bringing the on ramp in to meet the
through carriageway at a coarser angle, will almost certainly
require the imposition of a STOP or YIELD control at the point
of entry (see Figure 13.74). This type of treatment should be
used with care since it will reduce on ramp capacity
significantly, and the resultant slow moving entry of vehicles
into the only free flowing lane will cause significant friction in
this lane and reduced capacity.

Checklist

4 can a free flowing merging on ramp be accommodated?

Q are traffic volumes low enough that the friction caused by
STOP or YIELD control will not represent a problem?
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DETAILS
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