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1. INTRODUCTION 

1.1 BACKGROUND 

Australian Mineral Investors Pty Ltd has commissioned Donald Veal Consultants to undertake the 
concept design for proposed accesses onto the Brand Highway from Lots 15 and 17 Brand Highway, 
Rudds Gully. This concept design is to be submitted to the relevant authorities for formal approval. 
 
The proposed development site is situated on the east side of Brand Highway, north of its intersection 
with Rudds Gully Road. The subject site is situated some 2 kms south of the Wandina town site as 
shown in Figure 1.1. 
 

 
Figure 1.1: Locality Plan 
Source: Google Earth 

 
The existing lots are undeveloped and have no formalised access from Brand Highway. We 
understand that the Structure Plan over these Lots is currently being progressed. The Structure Plan for 
the location is shown is Appendix A.  
 
Main Roads Western Australia (MRWA) have advised in their letter dated 19th November 2012 
(attached in Appendix B) of their concerns over sight line inadequacy at the proposed access locations 
onto Brand Highway. Alternative locations for the accesses which provide 300m sight lines to the 
north and south are required. 

Approximate 
Site Locations 

Lot 15 

Lot 17 

Rudds Gully 
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Furthermore, MRWA advised of the southbound overtaking provision for vehicles to overtake slower 
vehicles on the way out of the built up area of Wandina. It is observed that on approach from the north 
to Lot 15, there exists overtaking provision on Brand Highway southbound. On approach from the 
south to Lot 17, there exists overtaking provision on Brand Highway northbound. The designs of the 
new accesses are to ensure minimal impact to existing over taking provisions, at least until the 
proposed North-South Highway is realised. 
 

1.2 SCOPE OF WORKS 

The scope of works: 
 

 Forecast traffic at the site; 
 Ascertain intersection layout; 

- with reference to Austroads Guidelines Part 4A; 
- ensuring adequate sight lines of 300m are obtained; and 
- ensuring overtaking provisions are preserved. 

 Assess the adequacy of the layout using forecast traffic volumes and proposed intersection 
layout. 
 

This report provides details of the works undertaken to arrive at the concept layout of the new accesses 
onto Brand Highway, which are shown as Figure 3.1 and 3.2 in section 3.  
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2. TRAFFIC VOLUMES 

2.1 EXISTING TRAFFIC VOLUMES 

Short term traffic counts were conducted by MRWA (attached in Appendix C) at a location north of 
Rudds Gully Road for period between 27th of August 2011 and 2nd September 2011. The Monday to 
Friday average indicates around 4,100 vehicles per day (vpd).  
 
The Traffic Digest sourced from MRWA has provided annual average daily traffic counts (AADT) on 
Brand Highway south of Glendinning Road for years 2005/06 and 2008/09 and south of Greenough 
River Road for years 2006/07 and 2007/08. The volumes from MRWA Traffic Digest are used to 
establish compound annual growth and average percentage of heavy vehicles. These are summarised 
in Table 2.1. Details of MRWA’s Traffic Digest are also shown in Appendix C. 
 
The likelihood is that traffic volumes will continue to grow before alternative route options are 
available.  
 

 

Location Year AADT 1-7 Growth p.a. HV 

S of Glendinning Rd 
2005/06 8 020  6.5% 
2008/09 9 040 4.10% 7.4% 

S of Greenough River Rd 
2006/07 3 260  15.7% 
2007/08 3 300 1.22% 16.2% 

Average Annual Growth  2.66%  
Average HV   11.45% 

Table 2.1: Traffic volumes on Brand Highway  
Source: MRWA 

2.2 DEVELOPMENT TRAFFIC 

Traffic volumes generated by the proposed developments were obtained from Lot 15 & 17 Brand 

Highway, Rudds Gully City of Geraldton Proposed Structure Plan Traffic Assessment Report dated 14 
February 2012 and prepared by Transcore Pty Ltd. That report presented two scenarios: 

 Interim Scenario (full development of Lots 15 and 17 with their respective accesses onto 
Brand Highway with no direct internal road links between Lots 15 and 17 through Lot 16); 
and 

 Ultimate Scenario (full development of Lot 16 and its integration into Lot 15 and 17 road 
network). 
 

For the purpose of this report we have used modelled turning volumes for the Interim Scenario, as at 
this stage Lot 16 will not be developed. It is assumed that the AM or PM peak hours contain 
approximately 10% of the proposed daily traffic volumes. 
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Traffic distribution at both accesses was based on the assumption that the majority of traffic would be 
heading to/from the north - major work attractor and tidal traffic flow. This results in the following 
traffic distribution: 

 AM peak hour 
- Outbound traffic 80/20 split northbound/southbound; 
- Inbound traffic 20/80 split southbound/northbound; 
- Inbound/outbound split 10/90 

 Conversely in the PM peak hour 
- Inbound traffic 80/20 split southbound/northbound; 
- Outbound traffic 20/80 split northbound/southbound; 
- Inbound/outbound split 90/10 

 
Peak hour volumes on Brand Highway were based on the latest traffic counts conducted by MRWA 
outlined in section 2.1. The percentage of heavy vehicles is 11.45%. Monday peak volumes (which 
were the highest) were used in the analysis, that is: 

 AM peak volumes 202 vph northbound and 184 vph southbound; and 
 PM peak volumes 209 vph northbound and 204 vph southbound. 

 
To estimate forecast volumes, the above was then projected ten years ahead based on current growth 
rates of 2.66% per annum. Beyond this ten year period, the majority of traffic is assumed to be 
directed onto the new North-South Highway, east of the site. 
 
The resulting peak hour turning volumes for the proposed accesses to Lot 15 and 17 are shown in 
Figure 2.1 and Figure 2.2, respectively. 
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AM Peak PM Peak 
Figure 2.1: Turning volumes for Lot 15 

 

  
AM Peak PM Peak 
Figure 2.2: Turning volumes for Lot 17 
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3. CONCEPT DESIGN OF ACCESSES  

3.1 CONSULTATION WITH MRWA 

Brand Highway is managed by MRWA and is classified as a Primary Distributor under MRWA’s 
Road Hierarchy Classification. This classification is applied to roads that “Provide for major regional 

and inter-regional traffic movement and carry large volumes of generally fast moving traffic.  Some 

are strategic freight routes and all are State Roads.” (MRWA). 
 
Mr Mark Salt, Network Manager for the Mid West Region provided a copy of design drawings for the 
section of Brand Highway under consideration. These were used for a preliminary assessment of 
suitable locations for the two new accesses. The drawings are quite dated (1979) and therefore have 
not been attached to this report. 
 
On Wednesday 27 March 2013, a site inspection was undertaken by Donald Veal and Naomi Mynott 
of MRWA. This inspection was undertaken to verify the adequacy of the proposed locations of the 
accesses and any specifics required for the detailed survey (in addition to the typical requirements). 
 

3.2 SIGHT LINE ADEQUACY 

Sight line requirements were taken to be 300m as specified in MRWA’s letter dated 19 November 
2012. The locations of the accesses were refined subsequent to the detailed survey  which was 
undertaken by HTD Surveyors and Planners on 24 April 2013. With the versatility of the digital data, 
a number of further locations were investigated - in particular at locations which 'line up' with the 
access roads within the development site which run perpendicular to Brand Highway. 
 
The resulting proposed access locations to lot 15 and 17 were found to satisfy MRWA’s 300m 
requirements and could satisfactorily be reworked, with adjustments, into the internal road layout of 
the development. The sight line verifications are shown in Appendix D, namely Dwg DVC-Z303-

SK3.01 Rev2 and Dwg DVC-Z303-SK3.02 Rev1 for the horizontal sight line check for lots 15 and 17 
respectively, and Dwg DVC-Z303-SK4.01 Rev2 and Dwg DVC-Z303-SK4.02 Rev3 for the vertical 
sight line check for lots 15 and 17 respectively. 
 
Note that at lot 15, horizontal sight lines to the north are impaired. This will be rectified with 
modifications to the embankment at detailed design. 
 

3.3 INTERSECTION LAYOUT 

The concept intersection layouts were designed in accordance with Austroads Guidelines Guide to 

Road Design - Part 4A- Unsignalised and Signalised Intersections(2009). Reference was also made to 
MRWA Drawing No. 200131-0083 and 200131-0084. The posted speed limit of the route is 90km/h. 
In the absence of 85th percentile speed data the design speed was taken to be 100km/h. 
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For both lots 15 and 17 the Austroads Guidelines Part 4A recommends a rural channelised T-junction 
(CHR) for the right turn movement. This is based on the forecast volumes in Figures 2.1 and 2.2 
(particularly PM peak volumes) and Figure 4.9 (Warrants for turn treatments on major road at 
unsignalised intersections, page 46). For both sites, reference was made to Figure 7.7 (page 105) of the 
Guidelines for the CHR layout with the deceleration length 155m (refer Table 5.2, page 65). Storage 
requirements are minimal as shown by the SIDRA analysis in section 3.4. Hence, the length of the 
pocket is purely the deceleration length, which is based on a comfortable stopping rate of 2.5m/s2 - as 
opposed to the maximum stopping rate of 3.5m/s2. The median is to be painted. 
 
Figure 4.9 also recommends an auxiliary lane for the left turn movements at both accesses. The left 
turn lane length is governed by the deceleration distance as the queue length is minimal. Using Table 
5.2, the deceleration distance from 100km/h to 20km/h is 150m.  
 
For both left and right turn pockets a taper length of 33m has been used (as per Table 5.1 of the 
Guidelines, page 64). 
 
As per MRWA Drawing No. 200131-0084, a 70 degree high entry angled island is proposed on the 
access road approach. 
 
The design was further modified to satisfy the City of Greater Geraldton's (CoGG) List of 
Modifications (provided on 26 May 2014), and in particular the inclusion of pedestrian and cyclist 
provisions. Mr Mark Atkinson, Manager of Infrastructure and Planning CoGG, provided an indication 
of the cross section of the access roads, and this is shown below in Figure 3.1A. 

 
Figure 3.1A: CoGG Cross section requirements at the access roads 

 
Pedestrian and cyclist facilities provided in each of the concept layouts show: 

 2.5m shared path along the northern fence line of Brand Highway to extent of subject lots; 
 2.3m shared path along one side of the access road; 
 Pedestrian crossing facilities at the intersection; and 
 2 x 1.5m on road cycle lanes on the access road with cycle lane on/off ramps. 
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The resulting concept layouts are included as Figures 3.1 and 3.2. 
 
The intersection caters for the design vehicle of a 19m semi-trailer. The swept path of the semi is 
shown in Appendix D as Dwg DVC-Z303-1.2 Rev2 and Dwg DVC-Z303-2.2 Rev3. 

 
3.4 SIDRA ANALYSIS 

A capacity analysis of the proposed intersections of Brand Highway with the Access Roads for Lot 15 
and Lot 17 were carried out using the SIDRA computer package, to assess the traffic operations with 
the addition of the development traffic.   

SIDRA is an intersection-modelling tool commonly used by traffic engineers for all types of 
intersection analysis. SIDRA outputs are presented in the form of Degree of Saturation, Level of 
Service, Average Delay and 95% Queue. These characteristics are defined as follows: 

Degree of Saturation: is the ratio of the arrival traffic flow to the capacity of the approach during the 
same period. The Degree of Saturation ranges from close to zero for varied traffic flow up to one for 
saturated flow or capacity. 

Level of Service (LOS): is the qualitative measure describing operational conditions within a traffic 
stream and the perception by motorists and/or passengers. In general, there are 6 levels of service, 
designated from A to F, with Level of Service A representing the best operating condition (i.e. free 
flow) and Level of Service F the worst (i.e. forced or breakdown flow). 

Average Delay: is the average of all travel time delays for vehicles passing through the intersection.  

95% Queue: is the queue length below which 95% of all observed queue lengths fall. 

To assess the potential traffic impacts associated with the proposed development we have modelled 
the peak hours for both Access Roads.  

The proposed intersection layouts are shown in Figure 3.3. 
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Figure 3.3: Proposed Intersection Layouts, Brand Hwy/Access Roads for Lots 15&17 

 

The forecast traffic flows for the peak hour are shown in Figures 2.1 and Figure 2.2. 
 
Tables 3.1 and 3.2 summarise the results of the analysis of the proposed turning volumes at the 
intersection of Brand Highway with Access Road for Lot 15 and the intersection of Brand Highway 
with Access Road for Lot 17, respectively. As can be seen, with the interim scenario forecast traffic 
volumes for proposed development, the SIDRA analysis indicates that for both intersections all 
movements operate with acceptable LOS of B or better. 
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Table 3.1A: SIDRA results, AM Peak Hour, Forecast volumes at Lot 15 Access 

 

 
Table 3.1B: SIDRA results, PM Peak Hour, Forecast volumes at Lot 15 Access 
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Table 3.2A: SIDRA results, AM Peak Hour, Forecast volumes at Lot 17 Access 

 

 
Table 3.2B: SIDRA results, PM Peak Hour, Forecast volumes at Lot 17 Access 
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4. CONCLUSION 

The forecast traffic volume on Brand Highway in the vicinity of the development is expected to 
increase from its current 4,100 vpd by an average rate of 2.66% before relief is offered by possible 
network improvements. The likely volume of development traffic for the interim scenario from the 
sites will be of the order of 184 vph in the peak hours for Lot 15 and some 260 vpd in the peak hours 
for Lot 17. These levels of traffic on a 90 km/h (design speed 100km/h) road warrant auxiliary lanes 
for both left and right turn movements as per Austroads Guidelines Part 4A (2009). 
 
Figures 3.1 and 3.2 show the concept intersection layout designs for Lot 15 and Lot 17, respectively. 
The concept layouts have been undertaken with reference to Austroads Guidelines Part 4A and the 
requirements of MRWA’s letter dated 19 November 2012. These include sight line requirements and 
maintaining overtaking provisions on Brand Highway in the vicinity of the development lots. The 
layouts also address the CoGG's List of Modifications of 26 May 2014, and in particular provisions for 
pedestrian and cyclist facilities at the intersection. These provisions include shared pathways along 
Brand Highway and the access roads, pedestrian crossing facilities and on road cycle lanes. 
 
The concept layouts provide safe access to Lots 15 and 17, and acceptable levels of service in terms of 
operational performance. Accordingly, Figures 3.1 and 3.2 are therefore submitted to the relevant 
authorities for approval. 
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