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1. INTRODUCTION 

1.1 Objective 

RD Gossip (RDG) was commissioned by Infrastructure Delivery Partners Group (IDP) on behalf of 
Transport Canberra and City Services (TCCS) to undertake the Delivering ANRAM – Reducing Risk of 
Fatal and Serious Injury Crashes on Arterial Roads project. 

ARRB completed the ACT Arterial Roads AusRAP and ANRAM Assessment in May 2019. The study 
was based on an inspection of the arterial roads in June 2018 and the review of collision data from 2013 
to 2017. The study separated the rural roads into sections to evaluate, and allocated the International 
Road Assessment Program (iRAP) star ratings (ranging between 1 (low) and 5 (high) stars). A target of 3 
stars or greater is the goal for providing a safe rural arterial road network. The study identified that 77% 
of the rural arterial roads surveyed achieved a score of 1 or 2 stars. 

The Objectives of the project are: 

• “To undertake further detailed investigation, prioritisation and documentation of road safety 
improvement works for implementation in stages on the basis of AusRAP and ANRAM 
assessments undertaken in 2019. 

• To improve and facilitate road safety by developing practical measures to reduce the risk of 
fatalities and serious injuries; 

• To review the prioritisation order proposed by Roads ACT for the Urban roads to achieve the long-
term goal of having all arterial roads in the ACT 3-star rated or higher; 

• To study the feasibility of implementing the proposed safety improvements in the Rural roads; and 
• To prepare detailed designs and document readiness documents for the prioritised Urban road 

sites and selected rural road sites in packages as will be agreed with Roads ACT during the 
course of the study.” 

These objectives are to improve the arterial road network safety throughout the ACT. The project 
comprises two key components, an assessment of urban arterial roads and an assessment of rural 
arterial roads.  

This report covers the additional rural arterial roads selected for review, post review of the initial 13 
sections.  
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2. SELECTED SITES 
The following roads were identified for this study for the rural component of this project: 

2.1 Paddys River Road 

Paddys River Road is a rural arterial road providing a connection between Cotter Road and Tidbinbilla 
Road and is used as a prominent on-road cycling route. 

The road can be separated into two segments. The northern segment is a two way two lane undivided 
road that passes through a forestry area for circa 8.4 km. It is mostly mountainous terrain with a priority 
controlled T-intersection to Cotter Dam and several T-intersections to gravel fire trails. The speed limit on 
this segment changes between 100 km/h, 60 km/h and 40 km/h (at the northern end where it changes to 
Cotter Road). 

The southern segment is a two way two lane undivided road that passes through agricultural areas for 
circa 7.7 km. It is mostly undulating terrain with a priority controlled T-intersection with Discovery Drive 
(access to Canberra Space Centre) and several property driveways. The speed limit on this segment is 
100 km/h. 

The ARRB ANRAM study separated Paddys River Road into six sections. 

Paddys River Road will be referred to as Rural Site 14. 

The ARRB report proposed the following treatments: 

• Reduced speed limit; 
• Roadside barriers, and 
• Audio Tactile Line Marking (ATLM). 

2.2 Tidbinbilla Road 

Tidbinbilla Road is a rural arterial road providing a connection between Paddys River Road and Tharwa 
and is used as a prominent on-road cycling route. 

The road is a two way two lane undivided road that passes through agricultural areas for circa 17.1 km. It 
is mostly undulating terrain with priority controlled T-intersections with Tidbinbilla Reserve Road, Point 
Hut Road, Corin Road and Booroomba Road and several property driveways The speed limit on 
Tidbinbilla Road is 100 km/h (excluding the section within Tharwa referred to as North Road). 

The ARRB ANRAM study separated Tidbinbilla Road into six sections. 

Tidbinbilla Road will be referred to as Rural Site 15. 

The ARRB report proposed the following treatments: 

• Reduced speed limit; 
• Roadside barriers, and 
• Audio Tactile Line Marking (ATLM). 
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2.3 Naas Road 

Naas Road is a rural arterial road providing a connection between Tharwa and Boboyan Road. 

The road is a two way two lane undivided road that passes through agricultural areas for circa 11.4 km. It 
is mostly undulating terrain with priority controlled T-intersections with Smiths Road, Sunshine Road and 
Apollo Road and several property driveways, including the Namadgi Visitor Centre. The speed limit 
varies between 50 km/h, 60 km/h, 80 km/h and 100 km/h. 

The ARRB ANRAM study separated Naas Road into three sections. 

Naas Road will be referred to as Rural Site 16. 

The ARRB report proposed the following treatments: 

• Reduced speed limit; 
• Roadside barriers, and 
• Audio Tactile Line Marking (ATLM). 
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3. REVIEW OF AVAILABLE INFORMATION 

3.1 ARRB Study 

ARRB completed the ACT Arterial Roads AusRAP and ANRAM Assessment in May 2019. The study 
was based on a video inspection of the arterial roads in June 2018 and the review of collision data from 
2013 to 2017. The study separated the rural roads into sections to evaluate and allocated International 
Road Assessment Program (iRAP) star ratings (ranging between 1 (low) and 5 (high) stars). A target of 3 
stars or greater is the goal for providing a safe rural arterial road network. The study identified that 77% 
of the rural arterial roads surveyed achieved a score of 1 or 2 stars. 

The study identified the following road attributes that contributed to the allocated 1 and 2 star ratings: 

• Speed limit – 80 km/h or higher; 
• Roadside objects –non frangible objects and unrecoverable verges; 
• Distance to the roadside object – roadside objects in the clear zone (5 m was used in the study), 

and 
• Carriageway – undivided carriageway, increasing the risk of crashes such as head-on collisions. 
To counter and improve the star rating, the following treatment options were assessed: 

• Reduced speed limit – 42.9% reduction in total Fatal and Serious Injury (FSI) crashes expected 
over the next five years. 

• ATLM – 36.7% reduction in total FSI crashes expected over the next five years. 
• ATLM plus roadside barriers – 72.9% reduction in total FSI crashes expected over the next five 

years. 
• ATLM plus roadside and median barriers – 73.1% reduction in total FSI crashes expected for the 

next five years. 
Improvements to intersections (signalise selected seagull intersections) were also assessed, however, 
these improvements are proposed to be assessed in a separate project and are not associated with this 
study. 

3.2 Traffic and Speed data 

Traffic data that was collected from mid-March 2020 would have been influenced by changes in travel 
patterns associated with COVID-19. The ACT shutdown period started 23 March 2020, with other states 
and territories undertaking similar precautionary measures. Although the shutdown has ended and there 
are no more restrictions in the ACT and NSW travel patterns have changed. 

An assessment of volumes of historical traffic data indicated that traffic volumes reduced during the initial 
stages of the COVID shutdown period by circa 10% to 30% (depending on location and shutdown 
period). It is not expected that the reduction in traffic would have significantly impacted the mean and 
85th percentile speed of road users during the shutdown period. 
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Key points identified from the collision data are provided below: 

• The majority of the collisions classified as “other” involved single vehicle collisions with animals. 
Note there is potential that loss of control collisions (RUM Code 70 and 80 series) could have 
initiated from the road users avoiding animals on the road (both vehicles and motorcycles). 

• Circa a third of collisions on Paddys River Road involved motorcyclists. The majority of the 
collisions involving motorcyclist were loss of control single vehicle collisions. Barriers installed on 
this road should consider including motorcycle protection. 

• Circa half the motorcycle collisions resulted in injuries. 
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4. SAFETY IMPROVEMENT TREATMENTS 
The ARRB report recommended and assessed the following treatments: 

• Speed limit reduction; 
• Audio Tactile Line Marking (ATLM), and 
• Safety barrier (Roadside). 
In addition to the above treatments, the following alternative treatments can also be considered for 
several of the locations: 

• Provide additional clearing within the clear zone; 
• Bicycle activated warning signs, and 
• Widening pavement and provision of a shoulder. 

4.1 Speed Limit Reduction 

The reduction of speed has the potential to: 

• Reduce the number of loss of control crashes; 
• Decrease the stopping distance of a vehicle after the driver reacts to a situation, reducing the 

chance for a collision to occur; 
• The ability to convert a merge of an overtaking lane to a “FORM ONE LANE” arrangement where 

the new speed limit is less than or equal to 80 km/h;  
• Decrease gap acceptance at intersections and driveways; 
• Decrease the clear zone distance; and 
• Reduce crash severity. 
Austroads Guide to Traffic Management Part 5: Link Management (2020) provides some consideration 
to the selection of speed limits. Table 7.5 of this guide provides the applicable considerations for the 
selection of speed for rural roads with undeveloped roadside environments. There are no considerations 
applicable for a 100 km/h speed limit.  

However, in road sections where the road alignment does not provide enough factors to encourage 
conformance to the speed limit, there would be a high rate of non-compliance. Regular enforcement 
would be required. 

4.1.1 Advantages 

• Decrease clear zone distance. 
• Reduces the severity of collisions. 
• Decreases stopping distance and sight distance requirements. 
• Low cost to implement. 

4.1.2 Disadvantages 

• Driver non-conformance to the reduced speed limit. 
• Public complaints to reduced speed limits. 
• Increased travel times. 
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4.1.3 Potential Constraints and Opportunities 

• Opportunities to implement different speed limits for various lengths of roads. 
• Opportunities to implement speed limits comparable with speed limits on similar road 

environments. 

4.2 Audio Tactile Line Marking 

ATLM assists with advising road users through an audio and vibration prompt that the vehicle wheels 
have crossed the edge or centre line. The purpose of ATLM is to reduce the likelihood of a run-off-road 
or a head on collision either through the result of distraction, fatigue or poor visibility (rain/ fog). 

ATLM can be installed along the existing linemarking alignment (continuous) or offset to the line 
(discontinuous) (refer Transport for NSW Technical Direction TTD 2020/04 Installation of Audio Tactile 
Linemarking). A key consideration with the installation of ATLM is the potential impact it could have to 
on-road cyclists and nearby residential areas (needs to 150 m to 200 m from residences). The design of 
the ATLM treatment on edge lines will need to consider road sections with on-road cycling presence to 
decide the best location of the ATLM to minimise the impact on cyclists. The installation of the ATLM 
treatment on edge lines also need to consider the available shoulder width. 

4.2.1 Advantages 

• Provides an audio and vibration warning to road users. 
• Cost effective solution that can be installed without civil works. 
• Can include perceptual countermeasures (refer to section Error! Reference source not found.). 

4.2.2 Disadvantages 

• Could impact on on-road cyclists. 

4.2.3 Potential Constraints and Opportunities 

• The design will need to consider the available shoulder width for on-road cyclists. 
• ATLM edge line requires a minimum 300 mm clearances between the ATLM and edge of 

pavement for vehicle recovery. 
• ATLM should not be installed 200 m from residential areas due to the noise generated by vehicles 

traversing the ATLM. 
• ATLM should not be installed on the inside of curves of radii less than 450 m, including centrelines 

and 50 m from intersections. 
• Curvature of the road (not to be installed on the inside of curves of radii less than 450 m. The 

likelihood of vehicles traversing the ATLM) 
• Various options are available for installation (refer to NSW RMS Technical Direction TTD 2020/04). 
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4.3 Safety Barriers 

Safety barriers can be considered for locations where there are roadside hazards in the clear zone. Note 
that the installation of a barrier for an individual hazard may not be beneficial as a safety barrier is a 
potential hazard itself.  

The selection of the safety barrier type will need to consider the applicable MASH compliant system 
based on the location, length of protection and barrier deflection. 

Motorcycle protection rub rails can be installed with safety barriers. Motorcycle protection rub rails are 
installed underneath w-beam/ thrie-beam on the same posts with the base of the motorcycle protection 
rub rail between 300 mm to 800 mm above the ground depending on the manufacturer. The gap 
between the ground and the base of the rub rail could impede the ability of animals (wombats, monitor 
lizards, etc.) to safely cross the road. This could result in a road user colliding with an animal or losing 
control when avoiding an animal trapped on the road. 

The design of the safety barrier will need to consider the approach and departure ‘point of need’ and the 
deflection zone behind the safety barrier. In some instances, clearing behind the barrier would be 
required to allow for barrier deflection. 

4.3.1 Advantages 

• Protection from hazards in the clear zone, including verges. 
• Provides long term protection. 

4.3.2 Disadvantages 

• Introduction of new hazards. 
• Potential that a verge side barrier could redirect an errant vehicle back onto the roadway into 

another vehicle. 

4.3.3 Potential Constraints and Opportunities 

• May require the removal of trees or other hazards behind the barrier to account for the installation 
and safety barrier deflection. 

• Different barrier types are available to treat different situations. 
• Motorcycle protection rub rail can be installed with safety barriers to provide added protection to 

motorcyclists, however, can result in trapping debris and impact on animals crossing the road. 

4.4 Provide additional clearing within the clear zone 

The installation of safety barriers and the reduction of the speed limit is a “reduction” approach to 
improving the safety of the road. The removal of the hazard from the road environment is the 
“elimination” approach. 

The clearing of hazards in the clear zone should include trees (including low branches overhanging the 
road where the tree is located outside the clear zone) and shrubs. Removal of shrubs is desirable for 
potential fire reduction and to improve the visibility of wildlife. 
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4.4.1 Advantages 

• Reduces the extent/ number of safety barriers required. 
• Improves road user awareness of roadside/ verge activity, enabling road users to observe and 

identify animals on the side of the road easier and increases the likelihood of the vehicle stopping 
before colliding with an animal. This option has the potential to reduce the number of collisions 
involving animals.  

• Provide a bushfire containment line and maximise the ability for the public to escape from an 
approaching bushfire (The Royal Commission into National Natural Disaster Arrangements Report, 
October 2020, Recommendation 12.1 Roadside vegetation management). 

• Improve visibility of cyclists on curved sections of the road. 
• Reduce the likelihood of trees/ branches falling on the road (becoming hazards or blocking traffic). 

4.4.2 Disadvantages 

• Requires ongoing maintenance and management of the clear zone after the initial clearing has 
been undertaken. 

• Perceived or actual environmental impacts associated with the removal of vegetation from the 
clear zone. 

4.4.3 Potential Constraints and Opportunities 

• It is acknowledged that some hazards may not be able to be removed due to their significance to 
the area. This will require consultation with key stakeholders to identify which hazards are to 
remain and how each section should be treated. 

• The removal of trees and disturbance due to construction activities may require an Environmental 
Significant Option (ESO) which can take circa three months or an Environmental Impact Statement 
(EIS) which can take circa 1 year for approvals. 
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4.5 Bicycle Activated Warning Signs 

The use of dynamic warning systems to warn other 
road users of a cyclists’ presence on the road has 
been implemented on roads in Victoria on Deans 
Marsh-Lorne Road (2016) and in Queensland, 
predominately at roundabouts and narrow bridges. 
Similar treatments to the Victorian sign have been 
implemented in America and parts of Europe as an 
advanced warning system to warn approaching 
road users of the presence of cyclists on rural 
roads. 

The system used in Victoria was installed at the 
start of the climb of a hill and circa at the halfway 
mark. The ‘Cyclists Ahead’ warning signs are 
triggered by passing cyclists and go into ‘standby 
mode’ for the time it takes for a cyclist to reach the 
next sign. The signs are then activated by motorists 
road users, warning them that there are cyclists on 
the climb. Deans Marsh-Lorne Road has similar 
characteristics to the climbing sections of the 
Brindabella/ Uriarra and Cotter Road loop. Recent 
reports on these signs indicate that there are some 
technical issues with the signs, however, the cause of these issues are unknown and may come down to 
maintenance. 

The Victorian and European signs operated with nonintrusive detector systems while the American 
system used detector loops. Further investigation of the preferred system would be required. 

4.5.1 Advantages 

• Advises road users of cyclists within a section of road. 
• The detection system can be implemented with minimal disruption to the existing road surface 

(similar to the temporary speed monitoring detection systems). 
• Low cost when compared to providing additional pavement width/ cycling shoulder. 

4.5.2 Disadvantages 

• Potential for road users to become complacent towards the sign. 
• Potential for road users to become reliant on the signs with safety issues if the sign stops working. 

4.5.3 Potential Constraints and Opportunities 

• There is potential that a trial could be undertaken to evaluate the effectiveness of this treatment, 
particularly for locations where sight distances are limited by the geometry of the road. 

https://www.epcgroup.com/wp-
content/uploads/hea_0916_03_cyclists-signs.jpg 
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4.6 Warning and Advisory Speed Signs 

Curve warning and advisory speed signs provide a warning for road users that they are approaching a 
substandard horizontal curve or series of curves and provides a suitable speed for the road user to travel 
through the intersection.  

The installation of winding road signs can be installed where there is a series of closely spaced curves. 
Curve warning and advisory speed signs are to be installed after the winding road sign. Supplementary 
next X km can be installed with the winding road signs if the length of the winding road is greater than 
1 km, with repeater with appropriate changes to the supplementary distance plates.  

4.6.1 Advantages 

• Alerts road users that they are approaching a change in road alignment. 
• Advisory speed sign provides road users with additional guidance. 
• Low cost treatment to assist in reducing loss of control collisions on curves. 

4.6.2 Disadvantages 

• Incorrect advisory speed signs can result in road users disregarding the advisory speed and travel 
through the curve at an unsafe speed. 

4.6.3 Potential Constraints and Opportunities 

• The installation of advisory speed signs on existing roads requires an assessment using the ball 
bank indicator method, requiring multiple trips and measurements on the length of the road in both 
directions. 

• Sections of the road with closely spaced curves could be difficult to sign correctly. 

4.7 Widening pavement and provision of shoulder 

The widening of the pavement and provision of a sealed shoulder can provide road users with additional 
space within the road to recover should they lose control. It also provides additional separation for on-
road cyclists. This treatment requires long sections of the road to be widened to be effective.  

4.7.1 Advantages 

• Upgrades the width of the road, including shoulders, to align with current standard and guidelines 
and provides an area for vehicles to recover if they inadvertently leave the traffic lane. 

• Removes edge drop on the edge of the traffic lane. 
• Has the ability to reduce the number of collisions associated with motorcycles. 
• Provides a sealed shoulder for cyclists, removing them from the trafficable lane.  

4.7.2 Disadvantages 

• High cost. 
• Potential to increase the speed of vehicles. 
• Impact on vegetation. 
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4.7.3 Potential Constraints and Opportunities 

• The verge of the road in some locations will prohibit the widening of the road without significant 
design and construction costs (e.g. rock cuttings/ fill stabilisation). 

• Potential to obtain funding based on the improvement of rural roads to accommodate large 
commercial vehicles (e.g. B-doubles). 

• Potential block boundary and environmental constraints in the design, including the extension of 
culverts and headwalls. 

• The removal of trees and disturbance due to construction activities may require an ESO or an EIS. 
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5.2 Audio Tactile Line Marking 

The implementation of ATLM for the edge and centre lines are supported for all the rural roads away 
from residential areas (150 m to 200 m). This treatment could be implemented as part of resealing 
projects or existing pavement markings. 

Although the ARRB report recommended ATLM for the road with speed limits 80 km/h or greater, 
sections of the rural road where the speed limit is below 80 km/h should be considered for ATLM to 
provide consistency for the full length of the rural road. 

Consultation with other stakeholders, including cyclists, should be undertaken to discuss whether there 
are any concerns with this treatment. 

5.3 Safety Barriers 

There are several locations identified where safety barriers, including the extension of existing safety 
barriers, should be considered. Note there are some locations where vegetation would need to be 
removed for the construction and to account for the deflection zone behind the safety barrier (regardless 
of the type of safety barrier). The removal of trees from the deflection zone of the safety barriers and 
disturbance due to construction activities will need to be assessed to determine whether their removal 
would require an ESO or an EIS. 

It was identified during the site inspections that the maintenance replacement of safety barriers appeared 
to replace damaged safety barriers based on the former location rather than assessing the extent of the 
safety barrier based on the point of need. In some instances, the extension of the safety barrier by 10 m 
to 15 m would have covered the point of need  

It was also identified in some locations that gaps between barriers were provided, with new end terminals 
provided at some locations. Due to the cost of an end terminal ( ), the length of the safety 
barrier to connect the two barrier systems would have resulted in a cost saving and provide a safer 
outcome.  

It is recommended that for future safety barrier repairs, where the end terminal requires replacement, an 
assessment of the point of need is undertaken. 

5.4 Provide additional clearing within the clear zone 

The clearing of vegetation and other hazards from the clear zone would provide a safe alternative to 
installing safety barriers. Due to the benefits associated with this option, it should be highly considered 
where possible to remove or reduce all roadside hazards. 

This option will require an assessment of which trees are significant and cannot be removed. These 
locations will need to be assessed to determine whether the remaining hazards require safety barrier 
protection.  

The removal of trees from the clear zone and disturbance due to construction activities will need to be 
assessed to determine whether the tree removal would require an ESO or an EIS. The assessment of 
the ESO or EIS will need to consider the safety advantages of this option (refer Section 4.4).  

The clearing of hazards is the preferred option due to the elimination of the hazard. The clearing of 
vegetation in the verge requires an ongoing programme, similar to the mowing programme. 
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5.5 Bicycle activated warning signs 

The installation of bicycle activated warning signs is considered a suitable treatment for locations where 
there is a high cycling presence. The installation of these systems would provide benefit at locations 
where the approach sight distance is limited. 

It is recommended that this treatment be installed as a trial to evaluate the effectiveness on roads in the 
ACT. The installation on Paddys River Road and Tidbinbilla Road should be considered as part of the 
recommended trial on the Brindabella – Uriarra – Cotter loop. 

The selection of a suitable warning system would require further investigation. 

5.6 Warning and Advisory Speed Signs 

It is recommended that an assessment to install additional curve warning and advisory speed signs is 
undertaken. The Australian Standard method to determine the advisory speed on substandard curves is 
to use the ball bank indicator method (AS 1742.2-2009 Manual of uniform traffic control devices, Part 2: 
Traffic control devices for general use, Appendix F). Alternatively, Austroads Guide to Traffic 
Management Part 3 Transport Study and Analysis Methods Geometric permit the calculation of the 
advisory speed based on the speed limit and design parameters (superelevation, friction coefficient and 
radius).  

It is recommended to review the appropriateness of the existing signage and replace missing damaged 
or incorrect curve warning and advisory speed signs. 

5.7 Pavement widening 

Pavement widening, including the provision of a sealed and unsealed shoulder, should be provided with 
all road upgrades. An assessment of whether ATLM can be installed as part of pavement widening 
should be undertaken as part of the design. Pavement widening of these roads should align with the 
requirements of Austroads Guide to Road Design Part 3 Geometric Design, Table 4.5, provided below. 

The full width of the shoulders should be sealed on roads with high cyclist volume (e.g. Tidbinbilla Road/ 
Paddys River Road that forms part of the Cotter Road/ Brindabella Road/ Uriarra Road cycle loop). 

Although the lane widths for the majority of the roads are close to compliant on the straight sections, the 
following have limited compliance: 

• Pavement width on curves does not account for commercial vehicles. 
• Width of the sealed and unsealed shoulders due to the roadside environment (drainage, 

embankment, etc.). 



DELIVERING ANRAM – REDUCING RISK OF FATAL AND SERIOUS INJURY CRASHES ON ARTERIAL ROADS 

ADDITIONAL RURAL ROADS DESIGN OPTION STUDY 

FINAL 

 

 RG 20110-7/2 01 September 2021 21 

• Verge/ batter provisions  
Due to the rural environment, pavement widening would likely require an ESO or an EIS. The 
assessment of the ESO or EIS will need to consider the road safety advantages associated with 
widening to comply with current guidelines. 

It should be acknowledged that the cost to upgrade this section of road can greatly differ depending on 
how the road is widened (e.g. widen on both sides or one side) and with other factors (e.g. geotechnical, 
environmental, etc.) influencing the extent of work and associated costs. An indicative estimation of the 
cost of widening on one side of the road is   

Note that sections of Paddys River Road have been widened, with construction on widening on several 
other curves due to commence shortly.  
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6. ESTIMATED INDICATIVE PRELIMINARY CONSTRUCTION COST 
Table 6-1 Rural Site 14 – Paddys River Road Indicative Construction Costs 

No NCA Works Approval/ Development Application Submission required. Potential for ESO/ EIS required 
for safety barriers. 

Table 6-2 Rural Site 15 – Tidbinbilla Road Indicative Construction Costs 

No NCA Works Approval/ Development Application Submission required. Potential for ESO/ EIS required 
for safety barriers. 

Table 6-3 Rural Site 16 – Naas Road Indicative Construction Costs 

No NCA Works Approval/ Development Application Submission required. Potential for ESO/ EIS required 
for safety barriers.  
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1. EXECUTIVE SUMMARY 
RD Gossip Pty Ltd (RDG) were engaged to provide design services as part of the Delivering ANRAM – 
Reducing Risk of Fatal and Serious Injury Crashes on Arterial Roads for Infrastructure Delivery Partners 
Group (IDP) on behalf of Transport Canberra & City Services (TCCS). 

The Final Design (DR) submission is for the installation of road safety barriers and Audio Tactile Line 
Marking (ATLM) on the selected rural roads as part of this project. The designs have been developed from 
the preliminary designs and incorporate stakeholder comments.  

1.1 Key Project Goals 

The key objectives as specified in the brief are: 

• “To undertake further detailed investigation, prioritisation and documentation of road safety 
improvement works for implementation in stages on the basis of AusRAP and ANRAM assessments 
undertaken in 2019. 

• To improve and facilitate road safety by developing practical measures to reduce the risk of fatalities 
and serious injuries; 

• To review the prioritisation order proposed by Roads ACT for the Urban roads to achieve the long-
term goal of having all arterial roads in the ACT 3-star rated or higher; 

• To study the feasibility of implementing the proposed safety improvements on the Rural roads; and 
• To prepare detailed designs and document readiness documents for the prioritised Urban road sites 

and selected rural road sites in packages as will be agreed with Roads ACT during the course of the 
study.” 

These objectives are to improve the arterial road network safety throughout the ACT. The project 
comprises two key components, an assessment of urban arterial roads and an assessment of rural arterial 
roads. Each have their own elements and require the understanding of the risks involved with the road 
environment. 

1.2 Site locations 

There are 20 Urban and 13 Rural sites associated with this project. These sites are listed below: 

• Urban Sites 
o Site 1 - Clarrie Hermes Dr 
o Site 2 – Streeton Drive 
o Site 3 – Horse Park Drive 
o Site 4 – Sulwood Drive 
o Site 5 – Kuringa Drive 
o Site 6 – Kingsford Smith Drive 
o Site 7 – Taverner Street 
o Site 8 – Isabella Drive 
o Site 9 – Sulwood Drive 
o Site 10 – Taverner Street 
o Site 11 – Well Station Drive 
o Site 12 – Baldwin Drive 
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o Site 13 – Woodcock Drive 
o Site 14 – Mulligans Flat Road 
o Site 15 – Horse Park Drive 
o Site 16 – Owen Dixon Drive 
o Site 17 – Long Gully Road 
o Site 18a – Gundaroo Drive 
o Site 18b – Gundaroo Drive 
o Site 19 – Mirrabei Drive 
o Site 20 – Gungahlin Drive 

• Rural Sites 
o Site 1 – Kings Highway 
o Site 2 – Kings Highway  
o Site 3 – Kings Highway  
o Site 4 – Monaro Highway  
o Site 5 – Boboyan Road 
o Site 6 – Tharwa Drive 
o Site 7 – Brindabella Road 
o Site 8 – Apollo Road 
o Site 9 – Corin Road 
o Site 10 – Orroral Road 
o Site 11 – Uriarra Road 
o Site 12 – Tharwa Drive 
o Site 13 – Cotter Road 

Each site comprises a set section of the road. Refer to the Rural Roads Feasibility Study and Urban Roads 
Design Option Study for further details. 

This report is only for Rural Sites 4, 6 and 7, which comprise safety barriers, ATLM and TCD improvements. 
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2. PROJECT BRIEF STATEMENT 
The project has been designed in accordance with the Project Brief. There are no departures in the design 
from the brief. 

The design has adhered to the following standards and guidelines: 

• Australian Standard AS1742.2-2009 Manual of uniform traffic control devices – Part 2: Traffic control 
devices for general use; 

• Australian Standard AS1742.4-2020 Manual of uniform traffic control devices – Part 4: Speed 
Controls; 

• Austroads Guide to Road Design Part 6 Roadside Design, Safety and Barriers, and 
• Design Standards for Urban Infrastructure – Standard Drawings.  

3. UNRESOLVED ISSUES 
The Site 4 – Monaro Highway design will require National Capital Authority Works Approval prior to the 
award of tender. 

4. ESTIMATE OF COSTS 
The indicative construction cost estimates excluding GST is provide below for each site. 

A summary breakdown estimate is provided in Appendix 1. 

5. SAFE AND EFFECTIVE FUNCTIONING OF THE DESIGN 
The design has accounted for safety during the construction, maintenance, user and demolition. 

Any matters that could have been identified as critical have been designed out of the provided designs. 

The following design parameters have been used for the design of the safety barriers: 

• The location of the barriers are based on the identified hazards at the time of the inspection of the 
sites. Note that there are locations on these roads where there are hazards still present where 
barriers have not been designed. However, the risk assessment of the hazards indicated that the 
benefit in providing a length of barrier close to the traffic lane was less than retaining the individual 
hazard. 

• Barriers were designed to provide an offset from the edge line based on achieving the minimum shy-
line offset value for the road speed limit where practicable (60 km/h = 1.4 m, 80 km/h = 2 m, 
100 km/h = 2.4 m). 

• Hazards within the deflection zone of the safety barrier resulted in the positioning of the safety 
barriers within the shy-line offset. Note this does not change the parameters of the safety barrier. 
However, changes the flare rate requirement of the terminal where the start of the terminal is within 
the shy-line offset requirement. 
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• The location of the terminals is based on the calculation of the point of need using the run-out length 
method for straight sections of road and the tangential run-out path method for curved sections of 
road. 

• Post spacings are reduced to 1 m centres to increase the strength of the safety barrier and reduce 
deflection in locations where the safety barrier is positioned close to a hazard or batter hinge. 

• This is based on advice from the manufacturer, Safe Direction, who crash tested 1 m post spacing 
and uses a Transport for NSW approved simulation package to evaluate barrier deflection under 
various conditions. 

Additional design parameters are provided in Section 7 for each Site where there is a specific treatment. 

6. ACT PLANNING AND LAND AUTHORITY SUBMISSION REQUIREMENTS FOR 
THE PROJECT. 

The works are within the existing road reserve and are considered public works (street furniture). 

The works on the Monaro Highway is located in the National Capital Authority Designated Land and will 
require a Works Approval application. A Works Approval application was submitted on at the time the initial 
Final Design report was submitted on Thursday 2 September 2021. 

7. DESIGN SUMMARY 
The following treatments have been selected for the identified sites. 

7.1 Site 4 – Monaro Highway 

Monaro Highway comprises five road safety barrier locations. Three of the locations are new barrier 
locations and two require the extension of an existing safety barrier. The barrier extensions require are 
due to the current insufficient protection of hazards at the approach to the existing safety barrier. Each 
barrier location has been designed to provide sufficient offset from the edge of the road and deflection 
clearance from any obstruction behind. 

Centreline and edge line ATLM is proposed for the full length of the rural section of the Monaro Highway, 
with the exception where ATLM is currently installed, 50 m from an intersection (unless specified), or where 
there are residential dwellings within 200 m of the road. 

Note, a section of Monaro Highway was widened in 2020, however, no Work Executed Drawings for the 
works area was available at the time of the design. ATLM were installed on this section of road as part of 
the initial works. However, the pavement markings for this section are very faded and require remarking. 
It is unknown if the remarking has been identified in the 12 month defect period and will be addressed 
under the original project, however, the construction estimate includes an allowance to remark the lines. 

7.2 Site 6 – Tharwa Drive 

Tharwa Drive comprises eight road safety barrier locations. Five of the locations are new barrier locations 
and three require the extension of an existing safety barrier. The barrier extensions require are due to the 
current insufficient protection of hazards at the approach to the existing safety barrier. Each barrier location 
has been designed to provide sufficient offset from the edge of the road and deflection clearance from any 
obstruction behind 
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Centreline ATLM is proposed for the full length of the sealed section of Tharwa Drive, with the exception 
where there are residential dwellings within 200 m of the road, 50 m from an intersection (unless specified), 
or where the radius of the curve is less than 450 m. 

There was insufficient sealed shoulder (minimum 0.5 m required between edge line and edge of seal) to 
install an ATLM edge line. 

The speed limit on the approach to the Tharwa Bridge will be adjusted to provide a compliant transition 
between the 100 km/h to the 50 km/h speed limit. 

Additional Design Parameters 

There are four safety barrier locations where Thrie beam and associated transitions to W-beam are 
specified. These locations are at culvert locations where the barrier positions are in close proximity to the 
hinge/ edge of the culvert and the deflection of a Thrie beam is required to prevent a vehicle from entering 
the culvert. Post spaces on the approach to the Thrie beam are adjusted to account for the stiffening of 
the barrier and spanning of the barrier.  

Note, there are locations on Tharwa Drive where there are hazards still present where barriers have not 
been designed. However, the risk assessment of the hazards indicated that the benefit in providing a 
length of barrier close to the traffic lane was less than retaining the individual hazard. Generally, a 2.5 m 
clearance between the edge line and the hinge/ edge of the culvert for a short wall culvert was considered 
less risk than providing a safety barrier. 

7.3 Site 7 – Brindabella Road 

Brindabella Road comprises 23 road safety barrier locations. 16 locations are new barrier locations and 
seven require the extension of an existing safety barrier. The barrier extensions are due to the current 
insufficient protection of hazards at the approach to the existing safety barrier. Each barrier location has 
been designed to provide sufficient offset from the edge of the road and deflection clearance from any 
obstruction behind. 

Centreline ATLM is proposed for the full length of the sealed section of Brindabella Road, with the 
exception where there are residential dwellings within 200 m of the road, 50 m from an intersection (unless 
specified), or where the radius of the curve is less than 450 m. 

There was insufficient sealed shoulder (minimum 0.5 m required between edge line and edge of seal) to 
install an ATLM edge line. 

The speed limit on Brindabella Road will also be reduced to 60 km/h and 80 km/h between Cotter Road 
and Uriarra Road. Note that 60 km/h speed limit signs have recently been installed since the feasibility 
study site inspection. 

Additional Design Parameters 

All end terminals except one are identified to be MASH TL3 compliant (compliant to 100 km/h). One end 
terminal located in the 60km/h zone is marked to be MASH TL2 compliant (compliant to 70 km/h) due to 
the need for a reduced length of the terminal due to site constraints. The location of the TL2 end terminal 
is on an inside of a curve that has curve warning signs with 35 km/h advisory speed signs. It is considered 
unlikely that a vehicle would be able to collide with the end terminal at a speed greater than 70km/h at this 
location, therefore a TL2 end terminal was considered appropriate. 
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Motorcycle protection rails are detailed to be installed on curved sections of the road where new safety 
barriers are proposed to account for the main locations where motorcyclist loss of control collisions occur. 
The motorcycle protection rails are installed under the safety barrier rails to protect fallen riders from 
hazards behind the barrier, including barrier posts. Straight sections of the road do not include motorcycle 
protection rails as riders are less likely to lose control on these sections of road and it provides an 
opportunity for animals to cross the road. The trapping of animals by the motorcycle protection rails and 
subsequently likely collision of the animal and motorcyclist is considered a greater risk than providing the 
motorcycle protection rail on straight sections of road. The road safety barrier manufacturer advised that 
Queensland Main Roads are removing some recently installed motorcycle rails because of this issue. 

Post spacings are reduced to 1 m centres to increase the strength of the safety barrier and reduce 
deflection in locations where the safety barrier is positioned close to a hazard or batter hinge. This is based 
on advice from the manufacturer, Safe Direction, who have crash tested 1 m post spacing and use a 
Transport for NSW approved simulation software package to evaluate barrier deflection under various 
speeds and impact angles. 1 m post spacings at hazards have been used at other barrier sites in the ACT 
to reduce barrier deflection near hazards.  

8. FINAL DESIGN PLANS 
The following drawings are provided with the DR submission: 

8.1 Site 4 – Monaro Highway 
Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RCO401 0 Cover Sheet, Locality Plan and Drawing Index 

RG 20110 RNO401 0 Notes 

RG 20110 RTC401 0 Traffic Control Device Plan - Sheet 1 of 23 

RG 20110 RTC402 0 Traffic Control Device Plan - Sheet 2 of 23 

RG 20110 RTC403 0 Traffic Control Device Plan - Sheet 3 of 23 

RG 20110 RTC404 0 Traffic Control Device Plan - Sheet 4 of 23 

RG 20110 RTC405 0 Traffic Control Device Plan - Sheet 5 of 23 

RG 20110 RTC406 0 Traffic Control Device Plan - Sheet 6 of 23 

RG 20110 RTC407 0 Traffic Control Device Plan - Sheet 7 of 23 

RG 20110 RTC408 0 Traffic Control Device Plan - Sheet 8 of 23 

RG 20110 RTC409 0 Traffic Control Device Plan - Sheet 9 of 23 

RG 20110 RTC410 0 Traffic Control Device Plan - Sheet 10 of 23 

RG 20110 RTC411 0 Traffic Control Device Plan - Sheet 11 of 23 

RG 20110 RTC412 0 Traffic Control Device Plan - Sheet 12 of 23 

RG 20110 RTC413 0 Traffic Control Device Plan - Sheet 13 of 23 

RG 20110 RTC414 0 Traffic Control Device Plan - Sheet 14 of 23 

RG 20110 RTC415 0 Traffic Control Device Plan - Sheet 15 of 23 

RG 20110 RTC416 0 Traffic Control Device Plan - Sheet 16 of 23 

RG 20110 RTC417 0 Traffic Control Device Plan - Sheet 17 of 23 

RG 20110 RTC418 0 Traffic Control Device Plan - Sheet 18 of 23 



DELIVERING ANRAM – REDUCING RISK OF FATAL AND SERIOUS INJURY CRASHES ON ARTERIAL ROADS  

RURAL ROADS FINAL DESIGN SUBMISSION 

  

 

 RG 20110 - 10/ 2 08 September 2021 7 

Drawing No. Sheet No. Revision No. Drawing Title 
RG 20110 RTC419 0 Traffic Control Device Plan - Sheet 19 of 23 

RG 20110 RTC420 0 Traffic Control Device Plan - Sheet 20 of 23 

RG 20110 RTC421 0 Traffic Control Device Plan - Sheet 21 of 23 

RG 20110 RTC422 0 Traffic Control Device Plan - Sheet 22 of 23 

RG 20110 RTC423 0 Traffic Control Device Plan - Sheet 23 of 23 

RG 20110 RCN401 0 Construction Plan - Sheet 1 of 3 

RG 20110 RCN402 0 Construction Plan - Sheet 2 of 3 

RG 20110 RCN403 0 Construction Plan - Sheet 3 of 3 

 

8.2 Site 6 – Tharwa Drive 

Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RCO601 0 Cover Sheet, Locality Plan and Drawing Index 

RG 20110 RNO601 0 Notes 

RG 20110 RTC601 0 Traffic Control Device Plan - Sheet 1 of 7 

RG 20110 RTC602 0 Traffic Control Device Plan - Sheet 2 of 7 

RG 20110 RTC603 0 Traffic Control Device Plan - Sheet 3 of 7 

RG 20110 RTC604 0 Traffic Control Device Plan - Sheet 4 of 7 

RG 20110 RTC605 0 Traffic Control Device Plan - Sheet 5 of 7 

RG 20110 RTC606 0 Traffic Control Device Plan - Sheet 6 of 7 

RG 20110 RTC607 0 Traffic Control Device Plan - Sheet 7 of 7 

RG 20110 RCN601 0 Construction Plan - Sheet 1 of 5 

RG 20110 RCN602 0 Construction Plan - Sheet 2 of 5 

RG 20110 RCN603 0 Construction Plan - Sheet 3 of 5 

RG 20110 RCN604 0 Construction Plan - Sheet 4 of 5 

RG 20110 RCN605 0 Construction Plan - Sheet 5 of 5 

 

8.3 Site 7 – Brindabella Road 

Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RCO701 0 Cover Sheet and Locality Plan 

RG 20110 RDI701 0 Drawing Index 

RG 20110 RNO701 0 Notes 

RG 20110 RTC701 0 Traffic Control Device Plan - Sheet 1 of 30 

RG 20110 RTC702 0 Traffic Control Device Plan - Sheet 2 of 30 

RG 20110 RTC703 0 Traffic Control Device Plan - Sheet 3 of 30 

RG 20110 RTC704 0 Traffic Control Device Plan - Sheet 4 of 30 

RG 20110 RTC705 0 Traffic Control Device Plan - Sheet 5 of 30 
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Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RTC706 0 Traffic Control Device Plan - Sheet 6 of 30 

RG 20110 RTC707 0 Traffic Control Device Plan - Sheet 7 of 30 

RG 20110 RTC708 0 Traffic Control Device Plan - Sheet 8 of 30 

RG 20110 RTC709 0 Traffic Control Device Plan - Sheet 9 of 30 

RG 20110 RTC710 0 Traffic Control Device Plan - Sheet 10 of 30 

RG 20110 RTC711 0 Traffic Control Device Plan - Sheet 11 of 30 

RG 20110 RTC712 0 Traffic Control Device Plan - Sheet 12 of 30 

RG 20110 RTC713 0 Traffic Control Device Plan - Sheet 13 of 30 

RG 20110 RTC714 0 Traffic Control Device Plan - Sheet 14 of 30 

RG 20110 RTC715 0 Traffic Control Device Plan - Sheet 15 of 30 

RG 20110 RTC716 0 Traffic Control Device Plan - Sheet 16 of 30 

RG 20110 RTC717 0 Traffic Control Device Plan - Sheet 17 of 30 

RG 20110 RTC718 0 Traffic Control Device Plan - Sheet 18 of 30 

RG 20110 RTC719 0 Traffic Control Device Plan - Sheet 19 of 30 

RG 20110 RTC720 0 Traffic Control Device Plan - Sheet 20 of 30 

RG 20110 RTC721 0 Traffic Control Device Plan - Sheet 21 of 30 

RG 20110 RTC722 0 Traffic Control Device Plan - Sheet 22 of 30 

RG 20110 RTC723 0 Traffic Control Device Plan - Sheet 23 of 30 

RG 20110 RTC724 0 Traffic Control Device Plan - Sheet 24 of 30 

RG 20110 RTC725 0 Traffic Control Device Plan - Sheet 25 of 30 

RG 20110 RTC726 0 Traffic Control Device Plan - Sheet 26 of 30 

RG 20110 RTC727 0 Traffic Control Device Plan - Sheet 27 of 30 

RG 20110 RTC728 0 Traffic Control Device Plan - Sheet 28 of 30 

RG 20110 RTC729 0 Traffic Control Device Plan - Sheet 29 of 30 

RG 20110 RTC730 0 Traffic Control Device Plan - Sheet 30 of 30 

RG 20110 RCN701 0 Construction Plan - Sheet 1 of 14 

RG 20110 RCN702 0 Construction Plan - Sheet 2 of 14 

RG 20110 RCN703 0 Construction Plan - Sheet 2 of 14 

RG 20110 RCN704 0 Construction Plan - Sheet 4 of 14 

RG 20110 RCN705 0 Construction Plan - Sheet 5 of 14 

RG 20110 RCN706 0 Construction Plan - Sheet 6 of 14 

RG 20110 RCN707 0 Construction Plan - Sheet 7 of 14 

RG 20110 RCN708 0 Construction Plan - Sheet 8 of 14 

RG 20110 RCN709 0 Construction Plan - Sheet 9 of 14 

RG 20110 RCN710 0 Construction Plan - Sheet 10 of 14 

RG 20110 RCN711 0 Construction Plan - Sheet 11 of 14 

RG 20110 RCN712 0 Construction Plan - Sheet 12 of 14 
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Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RCN713 0 Construction Plan - Sheet 13 of 14 

RG 20110 RCN714 0 Construction Plan - Sheet 14 of 14 

The drawings are provided in Appendix 2. 

9. DRAINAGE MASTER PLAN 
No changes to the existing drainage. A drainage masterplan is not required. 

10. OUTLINES FOR MAJOR STRUCTURES 
Not applicable. 

11. GEO-TECHNICAL REPORT 
Not applicable. 

12. PAVEMENT OPTIONS STUDY 
Not applicable.  

13. PRELIMINARY GRADING AND TYPICAL CROSS SECTIONS 
Not applicable.  

14. PREDICTED 63 DB(A) LINE FOR MAJOR ROADS 
Not applicable. 

15. SITES OF SIGNIFICANCE (SECTION C9) AND GAZETTED AREAS 
Not applicable. 

16. LANDSCAPE DESIGN 
Verge areas disturbed during construction will be top dressed and seeded. 

17. ENVIRONMENTAL CONSIDERATIONS 
Some exotic plants will need to be removed on Tharwa Drive for the installation of the road safety barrier 
and associated barrier deflection at Guardrail 6A.  

Refer to drawings: 

Drawing No. Sheet No. Drawing Title 

RG 20110 RCN601 Construction Plan – 1 of 5 

18. IMPACT ON EXISTING AND FUTURE SERVICES, ROAD RESERVATIONS AND 
LEASES, ACCESS TO EXISTING AND PLANNED FACILITIES, PEDESTRIAN 
DESIRE LINES ETC. 

A Dial Before You Dig (DBYD) assessment was carried for the sites that involved civil design on 24 June 
2021. Services have not been located or potholed as the design did not impact services.  



DELIVERING ANRAM – REDUCING RISK OF FATAL AND SERIOUS INJURY CRASHES ON ARTERIAL ROADS  

RURAL ROADS FINAL DESIGN SUBMISSION 

  

 

 RG 20110 - 10/ 2 08 September 2021 10 

The assessment identified the following utilities on site: 

• Monaro Highway 
o Evoenergy/Icon Water 
o Telstra 

• Tharwa Highway 
o Evoenergy/Icon Water 
o Telstra 

• Brindabella Road 
o Evoenergy/Icon Water 
o Telstra 
o Transport Canberra and City Services 

Overhead powerlines are in the vicinity of sites on Monaro Highway and Brindabella Road. 

The Contractor is to locate all the services as part of the construction of the safety barriers. The location 
of posts can be adjusted on site for any unforeseen conflict with services.  

19. TRAFFIC MANAGEMENT DURING CONSTRUCTION 
Temporary Traffic Management (TTM) Plans will be prepared by the contractor. There are no significant 
TTM issues identified at this stage. 

20. PROPOSALS FOR MATERIALS, COLOURS AND FINISHES 
Not applicable. 

21. A PROPOSAL FOR PROVIDING CONDUITS, PRE-BLASTING ETC. TO ALLOW 
FOR THE FUTURE INSTALLATION OF SERVICES SUCH AS TRAFFIC LIGHTS, 
WATER MAINS ETC. 

Not applicable. 

22. PLANTING CONCEPTS INCLUDING SPECIES; 
Not applicable. 

23. TRAFFIC CONTROL DEVICES PLAN 
Installation of the ATLM are detailed on the TCD plans. 

We have detailed the replacement of missing, badly damaged and faded signs and lines where 
appropriate. This was not a requirement of the brief and it is noted that we have not assessed the 
requirement for, or suitability of the existing TCD’s. 

Refer to the following drawings: 

23.1 Site 4 – Monaro Highway 
Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RTC401 0 Traffic Control Device Plan - Sheet 1 of 23 

RG 20110 RTC402 0 Traffic Control Device Plan - Sheet 2 of 23 
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Drawing No. Sheet No. Revision No. Drawing Title 
RG 20110 RTC403 0 Traffic Control Device Plan - Sheet 3 of 23 

RG 20110 RTC404 0 Traffic Control Device Plan - Sheet 4 of 23 

RG 20110 RTC405 0 Traffic Control Device Plan - Sheet 5 of 23 

RG 20110 RTC406 0 Traffic Control Device Plan - Sheet 6 of 23 

RG 20110 RTC407 0 Traffic Control Device Plan - Sheet 7 of 23 

RG 20110 RTC408 0 Traffic Control Device Plan - Sheet 8 of 23 

RG 20110 RTC409 0 Traffic Control Device Plan - Sheet 9 of 23 

RG 20110 RTC410 0 Traffic Control Device Plan - Sheet 10 of 23 

RG 20110 RTC411 0 Traffic Control Device Plan - Sheet 11 of 23 

RG 20110 RTC412 0 Traffic Control Device Plan - Sheet 12 of 23 

RG 20110 RTC413 0 Traffic Control Device Plan - Sheet 13 of 23 

RG 20110 RTC414 0 Traffic Control Device Plan - Sheet 14 of 23 

RG 20110 RTC415 0 Traffic Control Device Plan - Sheet 15 of 23 

RG 20110 RTC416 0 Traffic Control Device Plan - Sheet 16 of 23 

RG 20110 RTC417 0 Traffic Control Device Plan - Sheet 17 of 23 

RG 20110 RTC418 0 Traffic Control Device Plan - Sheet 18 of 23 

RG 20110 RTC419 0 Traffic Control Device Plan - Sheet 19 of 23 

RG 20110 RTC420 0 Traffic Control Device Plan - Sheet 20 of 23 

RG 20110 RTC421 0 Traffic Control Device Plan - Sheet 21 of 23 

RG 20110 RTC422 0 Traffic Control Device Plan - Sheet 22 of 23 

RG 20110 RTC423 0 Traffic Control Device Plan - Sheet 23 of 23 

 

23.2 Site 6 – Tharwa Drive 

Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RTC601 0 Traffic Control Device Plan - Sheet 1 of 7 

RG 20110 RTC602 0 Traffic Control Device Plan - Sheet 2 of 7 

RG 20110 RTC603 0 Traffic Control Device Plan - Sheet 3 of 7 

RG 20110 RTC604 0 Traffic Control Device Plan - Sheet 4 of 7 

RG 20110 RTC605 0 Traffic Control Device Plan - Sheet 5 of 7 

RG 20110 RTC606 0 Traffic Control Device Plan - Sheet 6 of 7 

RG 20110 RTC607 0 Traffic Control Device Plan - Sheet 7 of 7 

 

23.3 Site 7 – Brindabella Road 

Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RTC701 0 Traffic Control Device Plan - Sheet 1 of 30 

RG 20110 RTC702 0 Traffic Control Device Plan - Sheet 2 of 30 
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Drawing No. Sheet No. Revision No. Drawing Title 

RG 20110 RTC703 0 Traffic Control Device Plan - Sheet 3 of 30 

RG 20110 RTC704 0 Traffic Control Device Plan - Sheet 4 of 30 

RG 20110 RTC705 0 Traffic Control Device Plan - Sheet 5 of 30 

RG 20110 RTC706 0 Traffic Control Device Plan - Sheet 6 of 30 

RG 20110 RTC707 0 Traffic Control Device Plan - Sheet 7 of 30 

RG 20110 RTC708 0 Traffic Control Device Plan - Sheet 8 of 30 

RG 20110 RTC709 0 Traffic Control Device Plan - Sheet 9 of 30 

RG 20110 RTC710 0 Traffic Control Device Plan - Sheet 10 of 30 

RG 20110 RTC711 0 Traffic Control Device Plan - Sheet 11 of 30 

RG 20110 RTC712 0 Traffic Control Device Plan - Sheet 12 of 30 

RG 20110 RTC713 0 Traffic Control Device Plan - Sheet 13 of 30 

RG 20110 RTC714 0 Traffic Control Device Plan - Sheet 14 of 30 

RG 20110 RTC715 0 Traffic Control Device Plan - Sheet 15 of 30 

RG 20110 RTC716 0 Traffic Control Device Plan - Sheet 16 of 30 

RG 20110 RTC717 0 Traffic Control Device Plan - Sheet 17 of 30 

RG 20110 RTC718 0 Traffic Control Device Plan - Sheet 18 of 30 

RG 20110 RTC719 0 Traffic Control Device Plan - Sheet 19 of 30 

RG 20110 RTC720 0 Traffic Control Device Plan - Sheet 20 of 30 

RG 20110 RTC721 0 Traffic Control Device Plan - Sheet 21 of 30 

RG 20110 RTC722 0 Traffic Control Device Plan - Sheet 22 of 30 

RG 20110 RTC723 0 Traffic Control Device Plan - Sheet 23 of 30 

RG 20110 RTC724 0 Traffic Control Device Plan - Sheet 24 of 30 

RG 20110 RTC725 0 Traffic Control Device Plan - Sheet 25 of 30 

RG 20110 RTC726 0 Traffic Control Device Plan - Sheet 26 of 30 

RG 20110 RTC727 0 Traffic Control Device Plan - Sheet 27 of 30 

RG 20110 RTC728 0 Traffic Control Device Plan - Sheet 28 of 30 

RG 20110 RTC729 0 Traffic Control Device Plan - Sheet 29 of 30 

RG 20110 RTC730 0 Traffic Control Device Plan - Sheet 30 of 30 

 

24. RECOMMENDATIONS 
Subject to funding availability, we recommend that the safety barriers and Traffic Control Device 
improvements proceed as designed. 
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APPENDIX 1 – SUMMARY OF THE BILL OF QUANTITIES 

 
SUMMARY OF THE SCHEDULE OF RATES  

DELIVERING ANRAM - STAGE 2 
FINAL DESIGN ESTIMATE 
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APPENDIX 2 – DETAILED DESIGN DRAWINGS  
 












































































































































