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 Introduction 

 General 

This Civil Design Report has been prepared for the Shire of Manjimup. The report outlines the findings of the engineering 

review of the design for the upgrade from SLK 0.54 to SLK 2.011 Old Vasse Road. 

It is noted that due to the requirement to retain existing mature trees, some aspects of the design do not conform to 

Austroads design standards. To enable the retention of trees, and to mitigate the impact of the retained trees on the safety 

of road users, various cost-effective modifications to the design are suggested. However, it must be stated from the outset, 

that the best outcome for road user safety would be to remove trees to establish appropriate clear zones for design and 

operating speed. Where this is not possible, the installation of appropriate safety barriers may be an appropriate treatment 

to improve road user safety, but the installation of safety barriers has not been considered as part of this review. 

 Site Location 

The site is located at SLK 0.54 to SLK 2.011 Old Vasse Road, south-west of Pemberton in Western Australia.  

 Safety in Design 

The provision of Safety in Design services is part of the scope of deliverables for this engagement.  
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 Civil Services 

 Objectives 

• To design the upgrade of Old Vasse Road using Austroads Standards and standard restricted access vehicle RAV 

route assessment guidelines. Provide advice on areas of non-compliance as well as other suggestions for design 

adjustments for constructability and/or quality. 

 Design Standards, Site Conditions and Constraints 

 Applicable Standards 

The Design Review was undertaken with consideration of the following documents: 

• Austroads Guide to Road Design Part 3: Geometric Design 

• MRWA Guide to the Assessment of RAV Routes 

 Basis of Design Information 

• Feature Survey of Old Vasse Road provided by the Shire of Manjimup. 

• Geotechnical investigation conducted by the Shire of Manjimup.  

• Traffic counts as supplied by the Shire of Manjimup 

- VPD of approximately 100vpd (please note that the information supplied did not provide a full week, so an 

assumption was made for one day on the provided data) 

 Existing Service Infrastructure 

• No assessment of existing services has been undertaken 

 Design Criteria 

The design criteria used in assessment of the Design is outlined below.   

 Shire of Manjimup Design Requirements 

The Shire of Manjimup advised of the following design criteria: 

• Design vehicle: 

- RAV Vehicle Class 3  

• Design speed of 90km/hr 

• Proposed Road width 6.0m with 1m gravel shoulders 

 Austroads Design Requirements 

The general basis of road design is as follows: 

Typical Cross-Section 

As per Austroads Table 4.2, the typical crossfall of a sprayed seal road is 3%. 

As per Austroads clause 4.2.6 and Table 4.5 and based on the traffic volume supplied by the shire of Manjimup (Dated 

31/5/24 – 13/6/24), the AWDT is 102, assumption has been made that the AADT would be between 150-500 to consider 
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the peak season periods. The minimum width of lane for a rural road shall be 3.1m, with 0.5m sealed shoulder and 1.5m 

total shoulder width.  

 

MRWA’s RAV Guidelines specify a minimum sealed width of 5.9m, and Carriageway width of 7.9m as a minimum for a 

Rav 2-4 Route. 
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We understand that the Shire of Manjimup is applying a 3m lane width and 1.0m unsealed shoulder, being a 

sealed width of 6m and carriageway width of 8m, in line with the Shire of Manjimup road hierarchy.  

We advise that the typical road cross-section does not conform to Austroads requirements for the total 

carriageway of 9.2m for the estimated traffic volume. 

Batters to Existing 

As per Austroads Table 4.11, desirable cut batter grades are 1 in 3, with maximum of 1 in 2. Cut batters in the design 

are 1 in 3 and comply to Austroads guidelines.  We note that earthworks batters may be locally adjusted in some 

locations to mitigate impact of works on existing trees which must be protected.  As a result of these 

adjustments, batters may not comply with Austroads design guidelines. 

As per Austroads Table 4.11, desirable fill batter grades are 1 in 6, with maximum of 1 in 4. Fill batters in the design are 

1 in 4 which is the maximum fill batter and does comply with Austroads design guidelines.  We further note that 

additional steepening of batters may be required to mitigate impact on existing trees.  

We note that the ability for the design to conform to Austroads Design guidelines for earthworks batters is 

impacted by the need to protect existing trees.  The existing trees to be protected will impact the safety of the 

road design, by impacting the grade of batters and the hazard rating of the road side environment.  We note that 

this impact is typical for roads in the region.  We understand that the use of guard rails is not contemplated by the 
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It is not clear if the design will conform to this requirement given the proximity of trees to the roadside on bends. 

Available sight distances shall be confirmed onsite during construction and appropriate measures taken to 

mitigate any outstanding risk.  
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As per Austroads Table 7.7, the superelevation for the relationship between speed, radius and superelevation (V ≥ 

80km/h).  

 

As per Austroads Table 7.8, the superelevation for the relationship between speed, radius and superelevation (V<80km/h).  
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We advise that the following horizontal curves will require superelevation based on the requirements from figure 

7.7 and 7.8 for a design speed of 90km/h and advisory speed limit of 70 and 50km/h: 

• SLK 1.07 – 1.15 (which has a radius of 130m, advisory speed sign at 70km/h) requires a superelevation of 

6%. 

• SLK 1.37 – 1.45 (which has a radius of 437m) requires a superelevation of 5%. 

• SLK 1.59 – 1.72 (which has a radius of 190m and advisory speed sign at 70km/h) (Option 1) requires a 

superelevation of 5%.  

• SLK 1.62 – 1.68 (which has a radius of 85m and advisory sign at 50km/h) (Option 2) requires a 

superelevation of 5%. 

 

Superelevation Development  

As per Austroads Table 7.11, the minimum superelevation development length required for a 90km/h design speed, from -

3% to +6% shall be approximately 90m and from -3% to +5% shall be approximately is 80m.  For a 70km/h design speed, 

the minimum superelevation development length, from -3% to +6%, shall be approximately 60m. 
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Vertical Geometry 

As per Austroads Table 8.3, for a 100km/h design speed the general maximum grade for a flat terrain is considered within 

a range of 4-6% longitudinal grade.  

As per Austroads Table 8.4, the desirable maximum length for a greater than 4-5% grade is 600m. The length of 4.69% 

slope is approximately less than 100m. The design conforms to this criteria.  

As per Austroads Table 8.5, minimum longitudinal grades shall generally be 0.5%. The design conforms to this criteria. 

As per Austroads Table 8.6, for a 90km/h design speed the minimum length of crest curve required to satisfy appearance 

criterion is 80-100m with a corresponding K value of 160-200. The design does not conform to this criteria.  

As per Austroads Table 8.7, for a 90km/h design speed the absolute minimum K value of crest curve required to satisfy 

sight distance criterion is 31.8. The minimum size crest vertical for the proposed design is 39.12, which does comply 

with the absolute minimum requirement as per Table 8.7. It is noted that a larger K value vertical curve is not 

feasible given the site constraints.  
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As per Austroads Table 8.9, for a 90km/h design speed the minimum K value of crest curve required to satisfy truck 

stopping sight distance criterion is 32. The design does conforms to this criteria. 

As per Austroads Figure 8.9, for a 90km/h design speed the minimum K value of sag curve required for a rural road 

without street lighting is within 21 to 35. The minimum K value of sag curve for a Low Standard Road is 6 to 13. The 

minimum sag curve K value is 16.9 which conforms to the Low Standard Road.  

 Stormwater Drainage 

We have not assessed the compliance of the Stormwater Drainage system to design standards.  

We note that proposed new pipes should be no smaller than the existing pipes they replace, and a minimum size 

of either 375mm or 450mm diameter should be considered, subject to local best practice. Sufficient offset 

between headwalls and the edges of pavements and crossovers should be considered, and minimum cover 

requirements should be achieved. Measures to reduce scour shall be implemented as appropriate.  

Subsoil drainage may be used to manage groundwater and reduce impact on pavements, particularly where open 

drains are removed and replaced with kerbing. 
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4 Vertical Geometry As per Austroads Table 8.6, for a 90km/hr 

design speed the minimum length of crest 

curve required to satisfy appearance 

criterion is 80-100m with a corresponding K 

value of 160-200. The design does not 

conform to this criteria.  

Nil. Appearance criteria will not be met.  
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