[image: cid:image001.jpg@01C89BE8.9C953040]



Document No.   D11#321098	Issue Date:  December 2011




Policy and Guidelines for Overtaking Lanes


This document is owned and authorised by the Executive Director Road Network Services.  Please submit all comments and requests to the Traffic Manager, Traffic Operations & Services Branch, Road Network Services Directorate.





Authorisation

As Executive Director Road Network Services, I authorise the issue and use of this Policy and Guidelines for Overtaking Lanes on behalf of the Commissioner of Main Roads.






EXECUTIVE DIRECTOR ROAD NETWORK SERVICES


Date:		/	/	




All printed copies are uncontrolled.


REVISION STATUS RECORD

	Version Number
	Section / Clause
Number
	Description of Revision
	Date 

	1
	All
	Guideline developed
	31 Dec 1998

	2
	All
	Flowchart and guideline notes added
	10 Mar 1999

	3
	All
	Reference to Austroads documents updated
	20 Dec 2011

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	









Authorised by 				/	/	
	Executive Director Road Network Services


	[image: cid:image001.jpg@01C89BE8.9C953040]
	Policy and Guidelines for Overtaking Lanes




CONTENTS	PAGE


1.	POLICY STATEMENT	4
2.	PRELIMINARY	4
2.1	Definitions	4
2.2	Background	4
2.3	Purpose	4
3.	APPLICATION	5
3.1	Applicable Routes	5
3.2	Process	5
3.3	Justification	6
3.3.1	STEP 1 – Identify uniform sections on the road under investigation	6
3.3.2	STEP 2 - Measure daily traffic volume / classification and convert to Passenger Car Equivalents	6
3.3.3	STEP 3 - Identify the percentage of road length offering overtaking sight distance greater than 900 metres	6
3.3.4	STEP 4 - Warrants for overtaking lanes	7
3.3.5	STEP 5 - Do delays occur as a result of unusually slow vehicles	7
3.3.6	STEP 6 - Assess number of delays per day per km longer than 5 minutes	7
3.3.7	STEP 7 - Decide whether the number of delays per kilometre per day justifies provision of an overtaking lane	9
3.3.8	STEP 8 – Consider Other Factors	9
3.3.9	STEP 9 – Justification of action as a result of special factors	10
3.3.10	STEP 10 – Develop detailed proposal	10
3.3.10.1	Length	10
3.3.10.2	Speed Zoning	11
3.3.10.3	Location	11
3.10.3.4	Spacing	12
4.	APPROVAL	12


MAIN ROADS Western Australia
Overtaking Lanes - Policy and Application Guidelines (Final Draft).DOCX
12

MAIN ROADS Western Australia 	Page 1 of 12
[bookmark: Page_Of]Overtaking Lanes - Policy and Application Guidelines (Final Draft).DOCX	File No.03/4294	
1. [bookmark: _Toc311725179][bookmark: _Toc295741125][bookmark: _Toc295743272]POLICY STATEMENT
Overtaking lanes will be provided on all single carriageway National Highways and State Roads.  The provision of overtaking lanes is subject to Guideline conditions, availability of funding and funding priorities.


[bookmark: _Toc311725180]PRELIMINARY
1.1 [bookmark: _Toc295741126][bookmark: _Toc295743273][bookmark: _Toc311725181]Definitions
Refer to Main Roads Glossary of Terms guidelines which provide the most commonly used terminology used by Main Roads.

AS means Australian Standard.

Main Roads means Main Roads Western Australia.

PCE means Passenger Car Equivalent.

State road means a highway and main road under the control of Main Roads Western Australia, including national highways.


[bookmark: _Toc295741127][bookmark: _Toc295743274][bookmark: _Toc311725182]Background
[bookmark: _Toc225936449][bookmark: _Toc225936554][bookmark: _Toc105406174]The guidelines have been prepared to meet Western Australian road user requirements in addition to those contained in Austroads - Guide to Road Design Part 3: Geometric Design (2009).

[bookmark: _Toc225936450][bookmark: _Toc225936555]The guidelines emphasise the need for overtaking lanes on low traffic volume rural roads where significant delays can result from drivers not being able to overtake large slow moving vehicles.  These frustrations increase the potential crash rate due to road users attempting to overtake vehicles in unsafe situations.

[bookmark: _Toc225936451][bookmark: _Toc225936556]The Austroads guidelines are adequate in high traffic volume situations, but fail to recognise the need for overtaking lanes on low traffic volume rural roads on which significant delays can result from vehicles not being able to overtake large freight and slow moving vehicles.  These delays increase the potential crash rate by encouraging road users to attempt to overtake vehicles in unsafe situations.


[bookmark: _Toc295741128][bookmark: _Toc295743275][bookmark: _Toc311725183]Purpose
The purpose of this document is to detail Main Roads requirements for road and traffic practitioners on applicable routes.  The guidelines do not take the place of a complete project analysis for individual projects but indicate where provision of overtaking lanes should be more fully investigated.

Main Roads primary objective of these guidelines is to provide overtaking opportunities that will reduce travel delays and driver frustration thus reducing the potential for road crashes.


[bookmark: _Toc105406175][bookmark: _Toc295741129][bookmark: _Toc295743276][bookmark: _Toc311725184]APPLICATION
[bookmark: _Toc105406176][bookmark: _Toc295741130][bookmark: _Toc295743277][bookmark: _Toc311725185]Applicable Routes
These guidelines apply to existing State Roads.  It may also be used as a guide for planning and designing overtaking lanes on future highways and roads.


[bookmark: _Toc105406177][bookmark: _Toc295741131][bookmark: _Toc295743278][bookmark: _Toc311725186]Process
The guidelines follow the process depicted in Figure 1 as follows:

[bookmark: _Toc225936456][bookmark: _Toc225936561][image: ]Figure 1: Overtaking Lane Identification Process

1.2 [bookmark: _Toc234731237][bookmark: _Toc295741132][bookmark: _Toc295743279][bookmark: _Toc311725187]Justification
Assessment for the need for overtaking lanes is described in the following steps:

1.2.1 [bookmark: _Toc234731238][bookmark: _Toc295741133][bookmark: _Toc295743280][bookmark: _Toc311725188][bookmark: _Toc97437333][bookmark: _Toc105406179]STEP 1 – Identify uniform sections on the road under investigation
[bookmark: _Toc225936460][bookmark: _Toc225936565]Road sections should have relatively uniform traffic volume / classification, terrain and traffic conditions.  Ideally sections for analysis should be about 20 kilometres in length.  This length may vary from region to region.
[bookmark: _Toc225936461][bookmark: _Toc225936566]
The speed used in selection of these overtaking distances will be either the mean design speed or the 85th percentile speed over the length of road in both directions.


1.2.2 [bookmark: _Toc225936462][bookmark: _Toc225936567][bookmark: _Toc229457371][bookmark: _Toc234731239][bookmark: _Toc295741134][bookmark: _Toc295743281][bookmark: _Toc311725189]STEP 2 - Measure daily traffic volume / classification and convert to Passenger Car Equivalents
[bookmark: _Toc225936463][bookmark: _Toc225936568]It is recommended that annual average figures are used but consideration needs to be given to seasonal variation in traffic volume / classification.  Vehicle volumes need to be converted to Passenger Car Equivalents* using the conversion factors provided in Table 1.  These factors have been derived from the Main Roads Road Evaluation System (WARES).  Consideration should also be given to predicted traffic volumes

[bookmark: _Toc225936464][bookmark: _Toc225936569]Note: * Passenger Car Equivalence (PCE) factors are a relative measure of the traffic flow impedance effects of different vehicle types.  The PCE factor for a particular vehicle type is the equivalent number of passenger cars (Austroads Vehicle Class 1) that would have the same impediment effect as a single vehicle of that type.

	AUSTROADS
	Dominant Vehicle
	Terrain Type

	Vehicle Class
	Type
	Flat
	Rolling
	Mountainous

	2
	Car towing
	1
	1.3
	2

	3
	2-axle rigid truck
	1.2
	1.7
	3

	4
	3-axle rigid truck
	1.7
	3.5
	6

	5
	4-axle rigid truck
	2
	5
	8

	6 to 8
	Semi-trailers
	2.5
	5
	10

	9
	B-double
	4
	10
	16

	10
	Double road train
	4
	10
	16

	11
	Triple road train
	9
	22
	35


Table 1: PCE Factors to Convert Mixed Traffic Volumes to PCEs


1.2.3 [bookmark: _Toc225936465][bookmark: _Toc225936570][bookmark: _Toc229457372][bookmark: _Toc234731240][bookmark: _Toc295741135][bookmark: _Toc295743282][bookmark: _Toc311725190]STEP 3 - Identify the percentage of road length offering overtaking sight distance greater than 900 metres
The percentage of road providing overtaking is described in Austroads - Guide to Road Design Part 3: Geometric Design (2009) – Section 5.6.4 along with a calculation to determine percentages.

Where information is not readily available for calculating the percentages, use the appropriate default values from Table 2.

	Alignment Descriptor
	Indicative Pc

	High standard alignment in level terrain
 (less than 10% barrier-lined)
	85

	High standard alignment in undulating terrain or moderately constrained alignment in level terrain
(about 20% barrier-lined)
	60

	Moderately constrained alignment in undulating terrain.
(about 40% barrier-lined)
	30

	Constrained alignment in hilly terrain
(greater than 60% barrier-lined)
	10


Table 2: Indicative Pc (Percentages of sections offering overtaking provision
-ie Sight Distance > 900 m)


1.2.4 [bookmark: _Toc225936468][bookmark: _Toc225936573][bookmark: _Toc229457373][bookmark: _Toc234731241][bookmark: _Toc295741136][bookmark: _Toc295743283][bookmark: _Toc311725191]STEP 4 - Warrants for overtaking lanes
Warrants from Austroads - Guide to Road Design Part 3: Geometric Design (2009) – Table 9.1 shall be used with traffic volumes indicated taken to be PCEs.  Where vehicle classification is not available assume B Double for conversion to PCEs.

Using Table 9.1 from the Austroads Guide and the percentage of section length providing overtaking sight distance derived from Step 3 in Figure 1, identify the minimum PCEs per day that warrant overtaking lanes for the section.  Compare this with the actual PCEs derived from Step 2 in Figure 1, to determine whether overtaking lanes are justified.


1.2.5 [bookmark: _Toc225936469][bookmark: _Toc225936574][bookmark: _Toc229457374][bookmark: _Toc234731242][bookmark: _Toc295741137][bookmark: _Toc295743284][bookmark: _Toc311725192]STEP 5 - Do delays occur as a result of unusually slow vehicles
If the section carries vehicles that are not adequately represented by the PCEs in Table 1 (eg. slow moving farm equipment or sight-seeing tourists) then further analysis of the potential number of vehicles that will be delayed may be conducted in Clause 3.3.6.


1.2.6 [bookmark: _Toc234731243][bookmark: _Toc295741138][bookmark: _Toc295743285][bookmark: _Toc311725193]STEP 6 - Assess number of delays per day per km longer than 5 minutes
Delays can be assessed from the following formula:



Where:
	No. Delays / km = number of occurrences per day per km of a delay greater than 5 minutes
	No. of cars per day = AADT x (%Austroads Class 1 vehicles)
	No. of slow vehicles per day = AADT x (sum of % Austroads Classes 2 to 12)
	P5 = Probability factor that vehicles will be delayed > 5 mins - from Table 3
	FV = Speed factor based on speed difference between fast and slow moving vehicles - from Table 4 (use values from Table 5 to determine FV from Table 4)
	Speed of cars - typical Austroads Class 1 vehicle speed in km/h
	Speed of slow vehicles - typical slower moving vehicle speed in km/h


	AADT
	% Sight Distance Greater than 900 m

	
	85%
	60%
	30%
	20%
	10%
	5%
	<1%

	50
	 
	 
	 
	 
	0.020
	0.103
	0.773

	75
	 
	 
	 
	 
	0.021
	0.105
	0.780

	100
	 
	 
	 
	 
	0.021
	0.108
	0.787

	150
	 
	 
	 
	 
	0.022
	0.115
	0.798

	200
	 
	 
	 
	0.001
	0.024
	0.123
	0.807

	250
	 
	 
	 
	0.001
	0.026
	0.133
	0.815

	300
	 
	 
	 
	0.001
	0.028
	0.143
	0.822

	400
	 
	 
	 
	0.003
	0.034
	0.164
	0.834

	600
	 
	 
	0.001
	0.008
	0.050
	0.211
	0.852

	800
	 
	 
	0.003
	0.015
	0.070
	0.259
	0.865

	1000
	 
	0.001
	0.006
	0.025
	0.093
	0.305
	0.876

	1250
	 
	0.002
	0.012
	0.041
	0.126
	0.360
	0.887

	1500
	0.001
	0.004
	0.020
	0.060
	0.160
	0.411
	0.895

	1750
	0.002
	0.008
	0.031
	0.083
	0.195
	0.457
	0.902

	2000
	0.003
	0.012
	0.044
	0.107
	0.231
	0.498
	0.908

	2500
	0.008
	0.026
	0.076
	0.162
	0.300
	0.569
	0.918

	3000
	0.018
	0.045
	0.115
	0.220
	0.365
	0.626
	0.926

	3500
	0.032
	0.070
	0.159
	0.278
	0.425
	0.673
	0.932

	4000
	0.051
	0.100
	0.206
	0.335
	0.479
	0.711
	0.937


Table 3: Probability Factor P5 that some vehicles will be delayed
 more than 5 minutes



	Speed
Difference
	FV

	5
	0.64

	10
	0.95

	15
	1.30

	20
	1.69

	25
	2.09

	30
	2.50

	40
	3.33

	50
	4.17

	60
	5.00


Table 4: Values of Speed Factor FV


	Alignment Standard
	Prevailing Grades
	Car
	Slow Vehicle

	> 90 km/h
	< 3 %
	105
	95

	
	3 to 5 %
	105
	70

	
	> 5 %
	95
	40

	75 to 90 km/h
	< 3 %
	90
	75

	
	3 to 5 %
	90
	55

	
	> 5 %
	85
	30

	< 75 km/h
	< 3 %
	75
	60

	
	3 to 5 %
	75
	45

	
	> 5 %
	70
	25


Table 5: Typical Car and Slow Vehicle Speeds


1.2.7 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Toc234731244][bookmark: _Toc295741139][bookmark: _Toc295743286][bookmark: _Toc311725194]STEP 7 - Decide whether the number of delays per kilometre per day justifies provision of an overtaking lane
When the section being examined has an average of more than 10 five minute delays per 20 kilometres per day, detailed consideration of overtaking lanes is justified.

Sections of lengths other than 20 kilometres should be considered if more than 0.5 delays per kilometre occur.


1.2.8 [bookmark: _Toc234731245][bookmark: _Toc295741140][bookmark: _Toc295743287][bookmark: _Toc311725195]STEP 8 – Consider Other Factors
In some cases road sections that do not meet the warrants will still be of concern.  In these cases other factors may influence the decision whether to further investigate the need for an overtaking lane.
Factors that may be considered are as follows:


1.2.8.1 Narrow Seal
Car drivers are reluctant to overtake large vehicles on roads with narrow seal width.  On sections of road where this is the primary factor contributing to excessive queuing behind large vehicles, the provision of occasional overtaking lanes may be a more cost effective solution than general seal widening.


1.2.8.2 Crash History
An investigation of crash history may help to decide on marginal cases for improvement.  For overtaking lanes, particular attention should be paid to crashes associated with overtaking manoeuvres or where crashes may be attributable to slow moving vehicles.


1.2.8.3 Percentage of Heavy Vehicles
Construction of passing lanes should be considered on roads with more than 15% heavy vehicles as defined by Austroads Class 3 and greater.


1.2.9 [bookmark: OLE_LINK5][bookmark: _Toc234731246][bookmark: _Toc295741141][bookmark: _Toc295743288][bookmark: _Toc311725196]STEP 9 – Justification of action as a result of special factors
Special factors that may justify future action include:
· Long grades of 6% and greater,
· Heavy vehicles joining through traffic on an upgrade,
· Climbing Lanes (refer to Austroads - Guide to Road Design Part 3: Geometric Design (2009) – Section 9.5 Climbing Lanes).


1.2.10 [bookmark: _Toc234731247][bookmark: _Toc295741142][bookmark: _Toc295743289][bookmark: _Toc311725197]STEP 10 – Develop detailed proposal
If the above process justifies an overtaking lane, the following guidelines for length, speed zoning, location and spacing are provided to assist in locating and designing the facility:


1.2.10.1 [bookmark: _Toc234731248][bookmark: _Toc295741143][bookmark: _Toc295743290][bookmark: _Toc311725198]Length
Overtaking lanes shall be in accordance with desirable lengths in Austroads - Guide to Road Design Part 3: Geometric Design – Section 9.4, Table 9.2.

Overtaking lanes between 1070 metres and 1500 metres excluding tapers would be expected to provide maximum benefits in Western Australian conditions for 110 km/h speed zones.  These lengths are a guide only, and the actual length should be chosen depending on the conditions at the desired site.

Shorter overtaking lane lengths can be considered on upgrades where large vehicles will be operating at reduced speeds (i.e. where the treatment is acting as a climbing lane for slow vehicles).  Typically length of climbing lanes is determined by the length of the upgrade plus the length required on the downgrade to provide a safe merge.


1.2.10.2 [bookmark: _Toc234731249][bookmark: _Toc295741144][bookmark: _Toc295743291][bookmark: _Toc311725199]Speed Zoning
Speed limits shall not be changed within overtaking lanes.  The preferred location for overtaking lanes is in road sections with speed limits of 100 km/h or greater.


[bookmark: _Toc234731250][bookmark: _Toc295741145][bookmark: _Toc295743292][bookmark: _Toc311725200]3.3.10.3	Location
Overtaking lanes are most effective in those locations that will allow the greatest amount of extra overtaking.  This will occur where speed differentials are greatest such as on upgrades, where sight distance is insufficient to allow overtaking without an overtaking lane, and where bunching is likely to occur as a result of the upstream road conditions which limit overtaking opportunities.  However construction cost, safety, environmental impact and road appearance are also major considerations when determining the location of an overtaking lane.

The main engineering factors to be considered when determining location of overtaking lanes are as follows:

a. The function of overtaking lanes is more obvious to the driver on a section of roadway with limited overtaking opportunities than on long straight sections which already have good overtaking opportunities.  Location on straight sections is also more likely to result in restrictions to overtaking in the opposing direction.  Road sections with a reduced design speed standard should be avoided since these are not suitable for overtaking.

b. Location may be on grades or level road sections.  While speed differences are often greater on upgrades, construction costs and constraints may be greater at these locations.  It should also be noted that not all slow vehicles travel more slowly on upgrades.  Overtaking lanes are also effective on roads in level terrain where the demand for overtaking opportunities exceeds supply.

c. The choice of location should take into account the requirements for high visibility to diverge and merge tapers to comply with safety and appearance criteria.

d. Intersections and driveways should be avoided whenever possible, to minimise problems associated with turning movements on a road section where overtaking is encouraged.  Right turning movements, particularly at intersections, are of greatest concern from a safety perspective and where these cannot be avoided; special provision for turning vehicles should be provided.  In reality it is difficult to find rural locations where driveways can be avoided.

e. No intersections shall be allowed within the merge sight distance and merge zone.

f. Where constraints preclude widening of the road on the left hand side to create an overtaking lane, consideration can be given to widening the road on the opposite side and altering the centreline of the road.  This is normally achieved by starting the lane on a horizontal curve and then transitioning the widening back from the right hand side to the left hand side on a downstream curve before merging on a straight.

g. Other physical constraints such as bridges or culverts should be avoided if they restrict the provision of a continuous shoulder.

The importance of assessing each road section individually must also be emphasised. The above discussion gives an indication of good practice but it will be necessary to investigate the particular road section to determine the best overtaking lane location.


[bookmark: _Toc234731251][bookmark: _Toc295741146][bookmark: _Toc295743293][bookmark: _Toc311725201]3.10.3.4	Spacing
A staged construction approach is recommended with the initial target for an overtaking lane about every 20 kilometres.  Conditions over each 20 kilometre section can then be reviewed and those locations where significant delays are still being experienced can be targeted.  Benefits of additional overtaking lanes diminish when the frequency reaches about every 5 kilometres.  At this point a four-lane facility should be investigated.  Refer to Austroads - Guide to Road Design Part 3 Geometric Design (2009) Section 9.4 – Improvement strategy for overtaking lanes.


[bookmark: _Toc234731252][bookmark: _Toc295741147][bookmark: _Toc295743294][bookmark: _Toc311725202]APPROVAL
Provision of all overtaking lanes shall be recommended by the Director Metropolitan Operations for Metropolitan Region, or the relevant Regional Manager in the Regional Office.

All proposed overtaking lanes shall be approved by the Executive Director Regional Services, Executive Director Road Network Services or Executive Director Infrastructure Delivery, prior to implementation.


END OF POLICY AND APPLICATION & APPROVAL GUIDELINES
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