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INTRODUCTION

With an increasing aging population and the need to ensure that we cater for visually
and mobility impaired pedestrians, there is the need to provide measures that will
better serve their needs. The challenge is to ensure that such measures are
respected by all road users which in turn reduces the level of risk for the more
vulnerable road users.

It is recognised that left turn slip lanes can increase the operational efficiency of
intersections. However, they do not always adequately cater for pedestrians unless
a specific pedestrian facility such as a zebra crossing or signalised crossing is
provided. This has been noted in recent times with the number of Walking School
Buses that are operating and it can be difficult for groups of pedestrians to cross at
left turn slip lanes.

CURRENT PEDESTRIAN FACILITIES USED AT LEFT TURN
SLIP LANES IN NEW ZEALAND

The range of measures typically used to provide for pedestrians at left turn slip lanes
include :

A dedicated signalised pedestrian crossing
A marked zebra crossing
No specific pedestrian facility

Given that there are no clear warrants to define what pedestrian facility should be
provided at a left turn slip lane, the decision as to the type of facility that is provided is
generally based on pedestrian numbers, frequency of pedestrian activity, and the
provision of safe gaps in the left turn flow to allow crossing.

Signalised Pedestrian Crossings

Signalised pedestrian crossings can be installed on left turn slip lanes where there is
significant pedestrian activity occurring typically throughout the day, or there is the
need to provide for co-ordination with adjacent traffic signals. They provide an active
time separated control for pedestrians.

However, they can lead to increased delays for traffic using the left turn slip lane
given that the pedestrian signals are not independent of the traffic signals at the
intersection. In some cases, they can also lead to increased delay to pedestrians
which in turn results in “jay-walking”. This in turn has the potential to create
frustration for motorists when the pedestrian phase is called but there are no
pedestrians.

Marked Zebra Crossings

Marked zebra crossings can be installed on left turn slip lanes where there is a
recognised pedestrian demand but pedestrian numbers are not sufficient to justify a
signalised pedestrian crossing. They provide a passive control for pedestrians.

However, they can lead to increased delays for traffic using the left turn slip lane
although this will be dependent on the level of pedestrian activity.
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No Specific Pedestrian Facility

No specific pedestrian facility can be provided on left turn slip lanes where there is
little pedestrian activity. Such facilities do not give any priority to the pedestrian and
operate in the same manner as a pedestrian refuge island.

While they provide no loss of service for traffic using the left turn slip lane, they can
lead to increased delays for pedestrians although this level of delay will be
dependent on whether there are sufficient safe gaps in the left turning traffic.

THE PROBLEM

It is recognised that there is a need to adequately cater for all pedestrians. The
current approach to the type of pedestrian facility that should be provided is typically
based on pedestrian numbers and traffic volumes. In some cases, the road
controlling authority may take into account the land use environment and provide
such measures even though they would not meet any warrant or criteria e.g. in or
close to a shopping centre. However, a warrant or criteria based approach does not
always cater for the less able bodied pedestrians e.g. visually or mobility impaired,
elderly, etc, or where there are groups of pedestrians at short periods of the day e.g.
school peak periods.

Given these concerns, what can be done to maximise the safety and operation for all
road users at left turn slip lanes at signalised intersections?

AUSTROADS GUIDE TO TRAFFIC ENGINEERING PRACTICE
PART 7 : TRAFFIC SIGNALS (2003)

AUSTROADS Guide to Traffic Engineering Practice Part 7 : Traffic Signals (2003)
has a number of considerations in relation to pedestrian signals at left turn slip lanes.
These are identified below.

Warrants for Pedestrian Signals at Signalised Intersections

Section 1.5.3 “Warrants for Pedestrian Signals at Signalised Intersections” of the
AUSTROADS Guide to Traffic Engineering Practice Part 7 : Traffic Signals (2003)
identifies that pedestrian signals may be considered at a signalised intersection if one
of the following warrants is met :

@) Where the pedestrian movement crosses the major road, for each of two one-
hour periods of an average day, the pedestrian flow exceeds 30 ped/h. OR
(b) Where the pedestrian movement crosses the minor road, for each of two one-
hour periods of an average day, the pedestrian flow exceeds 60 ped/h. OR
(© A midblock signalised crossing is warranted within 130m. OR
(d) Where the pedestrian flow criterion is not met but one or more of the following
conditions apply :
0] A number of young children will use the crossing. OR
(i) Elderly or handicapped pedestrians will use the crossing. OR
(iii) There will be a hazard to pedestrians due to the width of the
carriageway (greater than six lanes or 25m). OR
(iv) There will be a hazard to pedestrians due to the high speed or number
of vehicles.
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Left Turn Lanes

Section 3.2.3 “Left Turn Lanes” of the AUSTROADS Guide to Traffic Engineering
Practice Part 7 : Traffic Signals (2003) identifies that the use of exclusive left turn
lanes should be considered where left turn traffic demand volumes are large. Slip
lanes may be provided for left turn movements and may be controlled by signals or a
“GIVE WAY”.

Safety of pedestrians crossing in front of slip lanes is an important issue that should
be addressed carefully in the design of signalised intersections. Where regulations
permit, two-aspect (red, yellow) signal arrangements can be used to stop traffic at a
signalised crossing on a left turn slip lane, particularly if the slip lane is more than one
lane wide.

Two-Aspect Signal Face Layouts

Section 5.3.4 “Two-Aspect Signal Face Layouts" of the AUSTROADS Guide to
Traffic Engineering Practice Part 7 : Traffic Signals (2003) identifies that where
regulations permit, two-aspect signal face layouts can be used (inter alia) :

(b) To stop traffic at a signalised crossing on a left turn slip lane where traffic may
continue to filter after the pedestrian phase has finished, comprising red and
yellow circular or arrow aspects. In this case, a green circle or green arrow is
not used to avoid conflict with the requirement to give way to other traffic at
the slip lane give way line.

TWO ASPECT PEDESTRIAN SIGNALS FOR LEFT TURN SLIP
LANES

One possible solution to improve pedestrian safety and accessibility at left turn slip
lanes is to provide two aspect part time pedestrian signals. Two aspect part time
pedestrian signals comprise a red and yellow arrow aspect and are used to stop
traffic on a left turn slip lane only when there is a pedestrian demand. Once the
pedestrian phase has finished, traffic can continue to turn after the pedestrian phase
can finished.

From observations in Melbourne and subsequent discussions with staff from the
VicRoads Metropolitan South East Office, there are a number of intersections in
Melbourne where two aspect part time pedestrian signals have been installed on left
turn slip lanes. The total number of part time two aspect pedestrian signal sites is not
known but the locations that have been observed are as follows :

Free Flow Slip Lane Give Way Controlled Double Left Turn Slip
Slip Lane Lane

Clarendon Street and | Maroondah Highway and | Hoddle Street and Victoria
Flinders Street Surrey Road (2 crossings) | Parade

Airport Road and Centre | Queensbridge Street and
Road Flinders Street

Springvale Road and
Maroondah Highway
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The photos below show some of the sites observed.

Free Flow Slip Lane - Clarendon Street and Flinders Street
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Give Way Controlled Slip Lane — Maroondah Highway and Surrey Road




Te Kauniherao
MANUKAU

City Councit

Double Left Turn Slip Lane - Queensbridge Street and Flinders Street

The VicRoads Traffic Engineering Manual (Volume 1) has identified that pedestrian
signals on single left turn lanes should only be considered where crossing would be
hazardous for elderly, visually impaired, or disabled pedestrians. Consideration
should be given to pedestrian signals if crossing conditions are likely to be difficult
due to high numbers of pedestrian/vehicle conflicts. Double left turn slip lanes should
normally have pedestrian signals.

The part time two aspect pedestrian signals at the Springvale Road / Maroondah
Highway intersection were installed in 1997 to accommodate three persons with
cerebral palsy living close to the intersection and who use electric wheelchairs for
mobility. In mid 2003, the part time pedestrian signals on the northern approach was
upgraded to a full signalised pedestrian crossing across the double left turn slip lane
in response to a number of pedestrian injuries. It was noted that the adjacent land
use around the intersection was predominantly light commercial and that there was
light pedestrian activity.

The part time two aspect pedestrian signals at the Maroondah Highway / Surrey
Road intersection were installed to assist children to and from the primary school on
northeastern corner of the intersection. Maroondah Highway is a major west — east
route while Surrey Road forms part of a north — south link to and from the Eastern
Freeway. In order to assist the school children, part time pedestrian signals were
installed on both left turn slip lanes. During the periods before and after school, the
pedestrian phasing is operated to enable school children to cross the full width of
Surrey Road i.e. across both left turn slip lanes and the remaining width of Surrey
Road which is a full signalised pedestrian crossing. Outside of these times, the part
time pedestrian signals can operate either independently or in SCATS during the
peak traffic periods.



Te Kauniherao
MANUKAU

City Council

OPERATION OF TWO ASPECT PEDESTRIAN SIGNALS FOR

LEFT TURN SLIP LANES

The sequence of operation for two aspect part time pedestrian signals is shown

below :
Vehicle Pedestrian
Arrow Display
Display
Off Off
followed by followed by
Yellow Red
followed by followed by
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Green
to

Flashing
Red

to
Red

Red

followed by

followed by

Off Off

SCATS Operation

Part time two aspect pedestrian signals can be operated in an isolated mode but
have the flexibility to be co-ordinated within a SCATS. At some locations, they
operate in an isolated mode and are only co-ordinated for certain periods such as the
peak periods. The advantage of the isolated mode is that it provides a responsive
active control for pedestrians only when demanded which serves to reduce
pedestrian waiting times and the potential for “jay-walking”, and reduces overall delay
for motorists using the left turn slip lane.

The most interesting site that highlighted the capability to operate within SCATS or in
an isolated mode was at the Maroondah Highway / Surrey Road intersection. This
intersection is one of two “T-intersections” on a route that forms part of the north —
south “dog-leg” link to and from the Eastern Freeway via Chapel Street, Maroondah
Highway, and Surrey Road. At this intersection, two aspect part time pedestrian
signals have been provided on each of the left turn slip lanes. There is also a
primary school located on the northeastern corner of the intersection.



During the peak periods, the part time pedestrian signals on the northwestern corner
are co-ordinated and pedestrian demands delayed when the northbound “dog-leg”
movement from Chapel Street via Maroondah Highway to Surrey Road operates.
This co-ordination is necessary to ensure that left turning traffic does not queue back
onto Maroondah Highway for the following Maroondah Highway eastbound phase.

In addition, the pedestrian phasing is operated to enable both the pedestrian signals
on the left turn slip lanes and the full pedestrian signals across the remaining width of
Surrey Road to operate together to enable school children to cross the full width of
Surrey Road. This pedestrian phasing arrangement operates only during the periods
before and after school.

It is clear that there is the flexibility for part time pedestrian signhals to be operated
within SCATS and in such a way that safety and operation is maximised for all road
users.

VicRoads Design Practice

The VicRoads Traffic Engineering Manual (Volume 1) has identified that where two
aspect part time pedestrian signals are installed on a Give Way Controlled Slip Lane,
the pedestrian walk line should be at least 6 metres from the Give Way limit line with
the crossing itself to be at least 2 metres wide. The limit line for the pedestrian
signals should be a further 6 metres back ensuring that the limit line for the
pedestrian crossing is at least 14 metres back from the Give Way limit line. With the
Free Flow Slip Lane, the crossing will be at least 2 metres wide with the limit line for
the pedestrian signals being a further 6 metres back. These dimensions are
consistent with the practice for signalised pedestrian crossings on left turn lane
recommended in AUSTROADS Guide to Traffic Engineering Practice Part 7 : Traffic
Signals (2003).

It is interesting to note that the Give Way Controlled Slip Lanes with part time
pedestrian signals have “STOP HERE ON RED SIGNAL” or “STOP HERE ON RED
ARROW?” signs placed on both primary poles while no signage was provided at Free
Flow Slip lanes. Such signs are not intended for routine use at signalised
intersections and are used as a reinforcement in the situation where signals are
unexpected such as on a Give Way Controlled Slip Lane.

Legislation

Victorian legislation caters for the provision of part time pedestrian signals and the
response required of the road user in the Road Rules Victoria. Part 6, Division 1,
rules 56 and 57 relate to stopping for a red traffic light or arrow (including stopping for
the “STOP HERE ON RED SIGNAL” and “STOP HERE ON RED ARROW") and
stopping for the yellow traffic light or arrow respectively.

Part 20, Division 2, rule 330 defines that a traffic control device applies to a slip lane
when it is above the slip lane; or it is near the slip lane and on the left side of the slip
lane; or it is near the slip lane, and the device, the position of the device, or
information on or with the device, indicates that it applies to the slip lane. A
roadmarking applies to the slip lane if is on the surface of the slip lane.

Part 20, Division 3, rule 345 identifies that a traffic control device applying to a slip
lane applies to a driver approaching, in or leaving the slip lane.



CRITERIA FOR ADOPTION IN NEW ZEALAND

It is recognised that left turn slip lanes can increase the operational efficiency of
intersections but do not always adequately cater for pedestrians unless a specific
pedestrian facility such as a zebra crossing or signalised crossing is provided. There
are no clear warrants to define what pedestrian facility should be provided but the
type of facility that is provided is generally based on pedestrian humbers, frequency
of pedestrian activity, and the provision of safe gaps in the left turn flow to allow
crossing. However, there is usually a significant difference in the numbers of
pedestrians required for a dedicated signalised pedestrian crossing, a marked zebra
crossing, and no specific pedestrian facility being provided. With this approach, there
is not the flexibility to adequately cater for our increasing aging population and
visually and mobility impaired pedestrians in terms of safety and accessibility.

The provision of two aspect part time pedestrian signals at left turn slip lanes would
be an appropriate traffic control to cater for those left turn slip lanes where a
dedicated signalised pedestrian crossing or a marked zebra crossing would not be
justified given the low numbers of pedestrians. Given that the two aspect part time
pedestrian signals only operate when there is a pedestrian demand, they can reduce
delay for motorists using the left turn slip lane. It is achieving this equity for all road
users which would see two aspect part time pedestrian signals as a positive measure
in terms of safety and accessibility for all road users.

Having looked at VicRoads Design Practice for the two aspect part time pedestrian
signals in terms of signs, traffic signals, and markings, there is little to suggest the
need for any change for New Zealand if adopted. Indicative design layouts have
been provided for both the Give Way Controlled Slip Lane and the Free Flow Slip
Lane as shown in the appendices. While there is merit in the use of two aspect part
time pedestrian signals of double left turn slip lanes, it is felt that such turns have a
dedicated signalised pedestrian crossing.

IMPACTS OF ADOPTION IN NEW ZEALAND

There are a number of impacts if two aspect part time pedestrian signals are adopted
in New Zealand. As discussed previously, they provide improved safety and
accessibility for all pedestrians at those left turn slip lanes where the numbers of
pedestrians do not justify a dedicated signalised pedestrian crossing or a marked
zebra crossing. Given that they only operate when there is a pedestrian demand,
they can reduce delay for motorists using the left turn slip lane. This provides a fair
go for all road users.

From an environmental perspective, the part time operation means that less power is
used when compared to a dedicated signalised pedestrian crossing. With low
numbers of pedestrians, these power savings could equate to some 20 or so hours
per day.

If the two aspect part time pedestrian signals were adopted in New Zealand, there
would need to be an amendment to Land Transport Rule : Traffic Control Devices
2004. However, it is expected that these changes would not be significant in terms of
the pedestrian signal use and operation, and any amendment would also include the
use and design of the “STOP HERE ON RED ARROW” sign.



RECOMMENDATION

From a review of a number of sites in Melbourne and from discussions with VicRoads
staff, two aspect part time pedestrian signals would be beneficial in terms of
providing for safety and accessibility for all pedestrians at left turn slip lanes. They
also provide the added benefits of reducing delays for motorists using the left turn
slip lanes given that they operate on pedestrian demand, can operate in SCATS, and
reduce power usage when compared with a dedicated signalised pedestrian
crossing.

With this in mind, it is recommended that two aspect part time pedestrian sighals be
adopted in New Zealand for use on single lane left turn slip lanes. With a Give Way
Controlled Slip Lane, the pedestrian walk line should be at least 6 metres from the
Give Way limit line with the crossing itself to be at least 2 metres wide. The limit line
for the pedestrian signals should be a further 6 metres back ensuring that the limit
line for the pedestrian crossing is at least 14 metres back from the Give Way limit
line. With the Free Flow Slip Lane, the crossing will be at least 2 metres wide with
the limit line for the pedestrian signals being a further 6 metres back.
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Appendices

A. Two Aspect Pedestrian Signals on Give Way Contro  lled Slip Lane

B. Two Aspect Pedestrian Signals on Free Flow Slip Lane
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B. Two Aspect Pedestrian Signals on Free Flow Slip Lane



