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1 Introduction 

1.1 General 

This Concept Design Report (CDR) relates to the concept design phase for the Roads 

around Tillegra Dam – New Salisbury Road Project.  This report details the standards and 

assumptions that will be used for, and will give direction to, the completion of the project 

through the detailed design. 

The CDR is not exhaustive but identifies the elements or assumptions that are critical to the 

success of the design and discusses the associated benefits and risks inherent in the 

recommended philosophy. 

1.2 Project Background 

Hunter Water Corporation (HWC) is planning to augment its current water supply system 

with the construction of on-creek storage (Tillegra Dam) on the upper Williams River.  The 

proposed Tillegra Dam Site is located approximately 3½ km upstream from the confluence 

with the Chichester River.  Dungog is the closest township, approximately 9½ km east of 

the site via Chichester Dam Road. 

The reservoir of Tillegra Dam will inundate approximately 15km of Salisbury Road, a local 

road with a traffic volume of around 300 movements per day. The proposed new road will 

need to travel around the reservoir and reconnect to Salisbury Road. The new road will 

extend from south of the proposed dam site to a location beyond the reach of influence of 

the reservoir.   

 

 

 

 

 

 

 

 

 

Figure 1.1: Locality Plan 
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1.3 Reports 

Several documents have been produced during the development of the project, which 

include: 

• Feasibility Stage Road Safety Audit Report, by Samsa Consulting, March 2008; 

• Value Management Workshop No. 1 January 2008, Report prepared by Constructive 

Solutions 

• Roads Around Tillegra Dam – Route Selection – Options Report, by Opus 

International Consultants,  April 2008; 

• Value Management Workshop No. 2, May 2008, Report prepared by ValueFirst Pty 

Ltd in association with Australasian Value Management – still in Draft 

• Erosion and Sediment Control Concepts Report prepared by Opus, June 2008 

• Road Pollution Risk Assessment and Control Measures prepared by Opus, June 2008 

• Bridge Options Report prepared by Opus – still in Draft 

• Moolee Creek Crossing Options Report prepared by Opus, June 2008 

 

1.4 Design Approach for Concept Design 

Generally the concept design was developed in accordance with the brief, Austroads and 

Dungog Shire Council’s design guidelines and incorporating, as appropriate, design 

parameters and the philosophy agreed to at the Value Management Workshop (VMW) 

No.1 and clear findings from the VMW No.2. 

1.4.1 Design Risk 

The new road will provide access for the relatively low volumes of traffic around the existing 

valley that is due to be inundated by the new Tillegra Dam storage.  The new road is being 

designed to a standard of amenity, comfort and speed environment similar to the existing 

road and allowing for the difficult topography that it has to traverse. 

Because of the low volume of traffic that will use it and therefore likely to be affected, in a 

risk based approach to the application of the appropriate levels of safety to vehicle and 

other users of the new road, the probability of occurrence (likelihood) has been ranked as 

low (Rare or Unlikely to AS/NZS4360: 2004).  Because consequences range from 

Insignificant to Major (not considered many events on such a road could be catastrophic), 

most events have a Moderate or Lower Risk rating attached to them.   

These risk ratings have influenced the choice of design parameters in many areas of the 

design – establishing a reason for the minimum or ‘low end’ requirements in many of the 

design standards that are always discretionary in design of such infrastructure.  Where the 

risk rating is higher the design standards are kept appropriately ‘high’. 

1.4.2 Road Geometrics 

The design speed environment through the length of the new road has been chosen as 

part of the road selection and concept design process.  Optimisation of the design speed, 
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the topography of the terrain to be traversed, and the risks involved and to be catered for is 

a key part of the geometric design process. 

Typically, because of the Moderate or Lower Risk rating, the lowest geometric design 

parameters have been used in the design process.  This has enabled the geometry of the 

road to better fit the topography thereby not creating excessive amounts of earthworks. 

1.4.3 Safety Measures 

Within the above geometric design optimisation, appropriate attention has been given to 

the safety of road users and catered for by the use of positive measures of protection 

rather than simply warning against any design safety limitations.  For example, appropriate 

sight distances for the speed environment are ensured by additional earthworks on bends 

etc, changes in horizontal and vertical alignments are coordinated and areas of high risk as 

a result of vehicles running off the road are protected by guard railing or barriers. 

1.4.4 Pavement Drainage 

While the approach is to shed stormwater from the pavement and to discharge it in a 

controlled manner away from the road, this is achieved in a number of different ways that 

are related to the road geometrics, the type of earthwork environment it is in and the 

natural topography. 

In cuttings, the run-off from the pavement and from the cutting surfaces is directed into the 

roadside table drain which carries it down the grade of the road until it reaches the end of 

the cutting.  At this point it is either directed down to the gully on the upstream side of the 

road embankment or is piped under the road to the downstream side of the embankment 

and directed to the gully. 

On fill embankments or at grade the run-off is shed directly off the pavement and down the 

faces of the embankment in an uncontrolled manner.  The run-off is not collected or 

concentrated before it runs off the edge of the embankment and does not pose an erosion 

risk to the embankment. 

Depending on whether the road has a crown or superelevation, the size of the catchment 

per metre run of road for pavement run-off is either half or the whole width of the paved 

road surface (4m and 8m) respectively.  The sizes of the cutting face catchments per metre 

run of road depends on the height and gradiant of the batter slopes above the road. 

1.4.5 Cross Drainage 

Cross drainage under the new road is required whenever the road passes over/under 

existing gullies to allow the normal stormwater flows occurring in these gullies during rain 

events to flow past the road and to continue downstream to its existing downstream 

collector drainage system (creek, river etc). 

Where the road passes over a gully, the run-off is passed through the embankment below 

the road level.  Where the road passes under a gully, run-off from the “hanging valley” is 
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collected at the top of the cutting and transferred down to the roadside table drain and 

becomes part of the pavement drainage run-off. 

1.4.6 Retaining Walls 

In some locations along the route there is a need for support of the road alignment where 

the proposed fill slope (2H:1V) is very close to the slope of the natural surface beneath it 

and the depth of fill over that surface is relatively small potentially creating a relatively thin 

layer of fill.  Rather than have the proposed thin fill spilling a long way down the natural 

slope, it is proposed to intercept the fill batter line with an appropriately designed retaining 

wall.  The situations where this concept design has been applied are limited by the 

feasibility and cost of a suitable type of retaining wall in this environment.  In general, such 

structures are likely to be rock filled gabion basket type structures which will be relatively 

easy and cheap to build. 

1.4.7 Bridges 

There will be three substantial bridges on the new road: at the Lower Crossing of the 

Williams River; at Moolee Creek; and at the Upper Crossing.  The total length of bridges 

will comprise less than 1% of the length of the new road, but the principles underlying their 

concept design are based on achieving the best in economy, serviceability, safety and 

amenity. 

The three bridges are located in quite differing locations, so their designs could not be 

completely uniform.  However, where appropriate, details will be repeated from bridge to 

bridge to simplify construction. 

The concept designs have been steered by some basic aims: 

� To use standardised, readily available, pre-fabricated components where 

practicable. 

� To employ foundations that are constructible, given the geotechnical information 

available. 

� To use fewer, larger spans rather than more, smaller spans. 

� To provide uniform span lengths on each bridge to maximise economy. 

� To position the bridges with due regard to their impact on the watercourse and the 

local environment. 

� To have the underside of the bridge deck free from irregularities that might entrap 

debris during high flow events. 

� To provide a waterway area beneath the bridge sufficient to pass the 100 year flood 

event without overtopping the structure. 

� To provide a carriageway width compatible with the approach lane widths and the 

required edge distances to the traffic barriers. 

� To provide traffic barriers along the sides of the bridge that meet the requirements 

of the Bridge Design Code as well as providing a degree of safety for cyclists using 

the bridge. 

� To provide pier shapes that will assist the flow of water beneath the bridge and 

minimise the risk of logs and debris being caught. 
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� To provide approach slabs at the ends of the bridges to mitigate road surface 

undulations caused by settlement at the abutments. 

� To cater for an SM1600 live loading, which conforms to the requirements of the 

Bridge Design Code. 

� To incorporate the necessary erosion protection measures into the riverbank areas 

beneath the bridges. 

� To minimise construction joints in the deck to improve riding comfort. 

� To provide holding-down devices to prevent the superstructure dislodging during 

extreme flow events. 

 

2 Project Description 

2.1 Project Objectives  

The objectives of the project are: 

• To provide a replacement for the portion of the existing Salisbury Road that will be 

inundated by the storage of the proposed Tillegra Dam in order to provide access 

to/from Salisbury and beyond (Barrington). 

• The design and construction of an alternative route to the existing road that will be 

acceptable to stakeholders and local residents and that accommodates the changed 

environment following completion of the dam and filling of the reservoir 

 

2.2 Design Description 

The road follows the following alignment: 

• Connecting from the existing Salisbury Road about 1.7 km from the Corlette Drive 

turnoff. 

• Northwards across farming land between Salisbury Road and the Williams River 

• Crossing of the Williams River 

• Northwards across farming land between the Williams River and the eastern flank of 

the Chichester Range 

• Climbing up the eastern side of the southern section of the Chichester Range 

• Travelling along the ridge on the Chichester Range 

• Dropping down to the western side of the northern section of a prominent ridge on the 

Chichester Range to the “lower route” that traverses around the eastern side of the 

reservoir 

• Crossing Moolee Creek in an area of some inundation  

• Through the area east of the Underbank  

• Crossing of the Williams River a second time 

• Through the Fisher’s property 

• Reconnecting to the existing Salisbury Road 
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The general geometry consists of: 

• A maximum vertical gradient of 8% is located on the eastern ascent to the ridge from 

about CH2300 to Ch3100 with gradients varying between 6.5% and 8% from CH3100 

to CH3600 where the road then flattens out onto the ridge. 

• There are about 46 cuttings and about 47 fill embankments along the alignment. 

• The alignment generates significant cuts with a maximum cut height of about 15m 

along the centreline.  Because these cuts are usually through cross sloping 

topography, they are frequently significantly higher on one side of the centreline (and 

lower on the other side). 

• The alignment generates significant fills with a maximum fill height of about 18m along 

the centreline.  Because these fills are usually through cross sloping topography, they 

are frequently significantly higher on one side of the centreline (and lower on the other 

side). 

• Earthwork volumes along the realignment are in the order of 900,000 m3 of cut and 

fill.  

 

3 Relevant Design Standards and References 

The concept design has been undertaken using the following design standards, guidelines 

and references 

• Austroads: Rural Road Design Guide 

• Austroads Part 5: Intersections at Grade  

• Roads and Traffic Authority NSW (RTA) - Road Design Guide 

• Dungog Shire Council – Road Design Policy 

• AS5100-Bridge Design Code 

• AS3600-Concrete Code 

• Australian Rainfall and Runoff (AR & R) 2001 

• Concrete Pipe Association of Australia (CPAA) “Hydraulics of Precast Concrete 

Conduits” 

• Austroads “Waterways Design” 

• Opus’ Culvert manual (CEP 706) 

• Culvert Design Guide (CIRIA)   

 

Any departures to these standards are outlined in Section 15. 

 

4 Survey 

4.1 General 

The concept design has been based on LIDAR survey of the area supplied by Hunter 

Water.  The LIDAR reference is 12548A02NOB 17-28 March 2007  
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Hunter Water has undertaken a QA check on the LIDAR survey compared to ground 

survey. About 200 sample points were compared. In general the points compared within 

specification.  On open ground the contours can be relied upon to be within half the contour 

interval i.e. 0.25 metres.  On hard surfaces, e.g. Salisbury Road near the Cemetery, 

agreement closer than 100mm was observed.  In heavily wooded areas, often near creeks 

and in gullies, the thick tree canopy does affect the LIDAR survey by artificially raising the 

recorded ground level, possibly by up to 0.7m, although not many of points in these areas 

have been compared. 

As most of the proposed alignment is through clear ground the survey was assessed by 

HWC as being be quite suitable for the concept design.  It may be required to undertake 

some ground survey in heavily wooded areas during the detailed design phase in order to 

refine the design. 

In order to aid the refinement of the bridge designs additional ground survey was 

undertaken at the Lower Bridge (CH1100), Moolee Bridge (CH 13800) and Upper Bridge 

(CH 16200) sites in May 2008. 

4.2 Project Co-ordinate System 

All project deliverables are to the following datums: 

• Horizontal: MGA Zone 56 

• Vertical: Australian Height Datum (AHD) 

 

 

5 Geotechnical 

5.1 General 

The concept design geotechnical investigation commenced in December 2007 and a draft 

factual report issued in May 2008. The Interpretive Report in Draft was issued by Douglas 

Partners on 16
th
 May 2008. 

The geotechnical design used at the time of writing this Concept Design Report is based 

on the Draft Interpretive Report (May 2008).  However, the design may be modified during 

detailed design based on the outcomes of the additional site investigations. 

5.2 Cut Slopes and Fill Embankments 

The general design criteria for the cut and fill profiles is summarised in Table 5.1.  The 

slope angles vary in certain locations where adverse rock or poor rock quality occurs.  In 

these areas, slope batters have been flattened. 
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Earthworks Element Specification 

Cut Batter (hard rock – drill & blast) 0.5H:1V 

Cut Batter (heavy to light rippable) 1H:1V  

Cut Batter (soft gravels, topsoil) 2H:1V C
U

T
 

Cut Batter (soft gravels, topsoil –relaxed) 1.5H:1V 

Engineered Fill Batters (general – with 

guardrail) 

2H:1V 

F
IL

L
 

Engineered Fill Batters (general – without 

guardrail) 

4H:1V 

Table 5.1: Proposed Cut and Fill Profiles  

The values in Table 5.1 may vary once the outcomes of the additional investigations are 

known. 

5.3 Embankment Footings 

Douglas Partners is currently in the process of inspecting a number of gullies along the 

route for the purpose of mapping the visible geology. 

Douglas Partners and Opus are also currently assessing the need for detailed 

investigations in those gullies that are due to support high embankments 

 

6 Road Design 

6.1 Design Standards  

The horizontal and vertical alignment is based on a various design speeds from 60km/hr to 

80km/hr along the length of the road to suit the topography and other constraints. 

The following Tables 6.1 and 6.2 set out the design criteria and standards that have been 

adopted for the current design: 

 

Criterion Value 

AADT 500-1500 

Lane width (sealed) 2x3.5m 

Shoulder (sealed) 0.5m 

Normal Cross fall -3% 

Superelevation (max) 7% 

Max Grade 8% 

Table 6.1 Design Criteria Values 
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Design Speed 
Criterion 

80kph 70kph 60kph 

SSD (stopping sight dist - Includes 
grade correction for max -8% grade) 

127m 99 77 

Horizontal Radius (for  max. 3% 
downgrades) 

220m 150 90 

Horizontal Radius (for max. 8% 
downgrades – Absolute minimums) 

230m 150 105 

Superelevation warp rate 2.5%/sec 2.5 - 3.5%/sec 

Spiral Length 65m 45m 40m 

Vertical K crest 31 20 12 

Vertical K sag  11 8 6 

Lane widths on curves 
3.8m on curves between 100m & 

200m rad 

3.8m on curves 
between 100 & 
200m rad and 

4.1m for curves 
under 100m 

Approx. lateral offset for SSD from 
lane C.L. on curves 

9m 8m 7m 

    

Note: Above values have been derived from Austroads Rural Road Design using the desirable 
minimum values based on a 2.5 sec reaction time unless noted otherwise 

Table 6.2 Design Standard Values 

6.2 The Environment 

The terrain in the area varies from rolling to hilly with an elevation change of around 150m. 

To accommodate the changing terrain, the alignment has been fitted to the terrain using 

curves of changing speed categories. 

Vertical geometry has been used with suitable grades and k values for different speed 

sections to help minimise cuts and fills and so reduce the environmental impact.  

The scheme proposes to implement various water quality proposals to help reduce the 

environmental impact of the finished project. 

6.3 Design Speeds 

The first 3km at the southern end and the last 3.5km at the northern end are designed with 

an 80kph design speed in mind. This gives way to a section in between with curves in the 

70kph design range culminating in the minimum radius corner of 60 kph design at chainage 

9500. 
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The design is such that the driver is progressively drawn down in speed as he approaches 

the 60Kph mid section corner and then lead back up to the 80kph section as he comes to 

the end of the section. 

In a number of places in the 70kph section curves of the same radius are grouped together 

to help stabilize speeds and give a smooth flow. 

6.4 Safety 

A number of safety initiatives have been put in place. Where practical, fill side slopes will 

be reduced to 1 in 4 or better so as to avoid the use of W-section guardrail. This will be 

evaluated as construction progresses as some areas may be in-filled with waste material 

and have adjoining batter slopes reduced or removed. 

Those locations that remain with slopes of 3H:1V or steeper will have W-section guardrail 

fitted with the appropriate “Length of Need” to protect vehicles from the clear zone hazard.  

Widening is applied to the pavement on corners of less than 200m radius to accommodate 

heavy vehicle tracking. 

The appropriate sight distance for the different speed categories is achieved with corners 

cut back as necessary.   

A number of property or service access points have been identified which satisfy the 

required sight distance for the particular speed environment in the vicinity. 

6.5 Road User Comfort 

The principal of coordination between horizontal and vertical alignment has been applied in 

designing the alignment.  By aligning the geometry a road that is pleasing to the eye and 

harmonises with the local terrain has been achieved.   

Horizontal curves have been kept to the largest practical radius compatible with the terrain 

and the vertical geometry has been designed to complement this.  For the most part, 

pavement warp has been set at 2.5% with an increase to 3.5% in the 60 to 70Kph design 

curves. 

6.6 Earthworks 

The alignment has been positioned in order to minimise the amount of cut and fill quantities 

whilst avoiding as much as possible significant areas of ecological interest as identified in 

the Environmental Assessment report prepared by Connell Wagner, 2008.   

The Concept Design geotechnical site investigation has been completed and a Draft 

Interpretive Report issued by Douglas Partners on 16
th
 May 2008.  The concept design cut 

batters have been based on this draft interpretive geotechnical report. 

The detailed design geotechnical investigation is currently underway in order to provide 

more refined and detailed information about the below ground geological conditions. 
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6.7 Road Cross Sections 

6.7.1 Typical Section 

The proposed typical cross section for both the cut and fill profile is represented below in 

Figure 6.1:  

 

Figure 6.1: Typical Cross Section (cut & fill case shown) 

NOTE: Refer to the other typical sections in the Concept Design drawings for other 

situations such as guardrail and curve widening. 

It is noted that the design standards for the carriageway have been relaxed from those 

specified in the brief (1.5m shoulders) to 0.5m shoulders in consultation with and approval 

of Dungog Shire Council in order to reduce the width of formation.  The narrower formation 

reduces earthworks, environmental impact and maintenance. 

6.8  Slow Vehicle Passing Opportunities 

6.8.1 General 

It should be noted that the following discussion assumes: 

• the normal traffic flows are similar to existing. 

• If this section of the road is being used for construction traffic there would be a much 

higher vehicle count and much higher percentage of heavy vehicles which would need 

more extensive work to provide a reasonable level of service. 

• The 19m semi used in Austroads is conservative with regard to power. 

• More modern trucks have far greater power and their deceleration/acceleration rates 

will be a lot better. 
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Various options for the location of slow vehicle passing opportunities have been considered 

as follows: 

 

6.8.2 Option A: Slow Vehicle Turnout Bay at Bottom of Chichester Range North 

Bound – CH2500 

It is doubtful that a slow vehicle bay is actually needed here as there have been plenty of 

opportunities for overtaking prior to this point so frustration level should not have built up 

for a following driver.  The Concept Design does not include such a feature at this location 

for this reason. 

6.8.3 Option B: Slow Vehicle Passing Opportunity at Top of Chichester Range, 

North Bound 

•  A 19m semi at the top of the 8% grade would have a speed of around 35kph and be 

accelerating as the grade reduces.   

• The logical place for a widened shoulder here is starting at CH3950 as the alignment 

exits the last deep cut to allow faster accelerating vehicles a passing opportunity 

before the heavy vehicles have a chance to get back up to speed.   

• Because the trucks will be accelerating, and a queue may have developed behind 

them, a longer bay would be required (say 500m). 

• However, a bay in the latter half would fall on a sweeping left hand curve which is not 

really desirable for visibility to the end of the bay - an overtaking vehicle may not 

correctly assess when the slow vehicle will pull back into the traffic lane. 

• The preference is to have a widened shoulder extending the full length of the ridge top 

(CH3950 to CH4900). This will allow slow vehicles the ability to move over or even 

stop clear of the traffic lane to assist passing. It also would help to improve any access 

to off-road rest/view areas by allowing vehicles to clear the traffic lane as they slow 

down to turn in 

 

6.8.4 Option C: Slow Vehicle Passing Opportunity at Top of Chichester Range, 

South Bound 

The best opportunity identified is at CH6050. This would need shoulder widening of 2.5m 

about 400m long (including the 125m tapers).  However, this is in a section of large cuts so 

would be very expensive. 

 

6.8.5 Option D: Slow Vehicle Passing Opportunity at Top of Chichester Range, 

South Bound 

Similar arguments in favour of a slow vehicle passing opportunity apply in the southbound 

direction as applied to the northbound direction in Option B above. 

Therefore, the preference here is similar to the north bound situation above in having the 

shoulder widening along the full length of the ridge top (CH 5000 to CH4000) 
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6.8.6 Recommended Locations 

A slow vehicle passing opportunity (widened shoulder) has been provided on the ridge for 

both directions of traffic (Options B and D).  

While the arguments above for the full length (about 1km length) of passing opportunity are 

valid, the Concept Design has adopted the minimum length of 500m in each direction. 

 However, this could be extended for the full length of the ridge for minimal additional cost, 

and additional widening may also assist with improving access to possible lookouts, rest 

areas and the like. 

The 500m long slow vehicle passing opportunity (widened shoulder) in each direction is 

shown on the concept design drawings. 

6.9 Clear Zones and Clearances 

Table 6.2 compares the clear zone requirements set out in Austroads to the proposed 

design.  Figures are based on 1000 vpd (Ref.Austroads Rural Road Design Manual).   

Profile 
Desirable Clearzone 

Width 
Design 

Cut 3.50m-4.50m 3.10-6.10 

Fill 4.50m-5.00m W Section Barrier*
1
 

Table 6.2: Clear zone Requirements  

*1 In accordance with Figure 17.4 in AUSTROADS, a barrier is warranted. 

The clear zone requirements as set out in Austroads have not been met due to the difficult 

and restricting topography.  The 3.10m of standard clear zone provided in the cut case will 

increase up to 6.10m in areas of carriageway widening to meet sight distance 

requirements. Sight distance widening varies from 0.00 to 3.00m generally with a maximum 

of 6.50m at CH9500.   

6.10 Side Protection Barriers 

A W-beam section barrier will be adopted and will be used on the outside edge of the 

carriageway when in fill (as shown on the concept design drawings in Appendix A).  The 

requirement to use guardrail of the nearside edge of the carriageway in a fill situation will 

be investigated further during detailed design.   

While guard rail protection is not specifically required in cuttings, there are some sufficiently 

short cuttings where terminating the guardrail and providing end treatments is not 

economical compared to continuing the guardrail through the length of the cutting. 

All guardrail barriers shall be installed in accordance with RTA standards 
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6.11 Traffic Signs and Road Markings 

All local road and highway signs shall be designed in accordance with the AS1742.2 Traffic 

control devices for general use 

Material and construction specifications shall be in accordance with the AS1742.2 and the 

reference standards contained within. All posts shall be of a frangible design and 

construction. 

Positioning of signs shall be such as to maintain clearances in accordance with the relevant 

standards and guidelines 

Road markings shall be designed in accordance with the AS1742.2 

6.12 Lighting 

There are no street lighting proposals for this development. 

6.13 Property Access Locations 

There are several existing property access locations along the new road alignment that 

have been assessed for Safe Intersection Sight Distance and incorporated into the concept 

design. 

A number of potential property access locations have been identified during the concept 

design phase. These locations may be for access to private property, future lookouts, 

recreation areas or access roads to the storage reservoir. 

The potential locations have been assessed in accordance with the Safe Intersection Sight 

Distances, for the particular speed environment, as specified in the Dungog Shire Council 

Road Policy.  The potential property access locations have been indicated on the concept 

design drawings. 

6.14 Provision for Pedestrians & Cyclists 

Given the remote location and mountainous nature of the surrounding terrain, there is no 

known demand for pedestrians along the length of the realignment.  However, there may 

be the potential for cyclists to use the road to get access to the future recreation areas. 

While it is desirable to provide adequate lane width for cyclists, because of the anticipated 

low number of cyclists and vehicles using the road and the associated cost of widening the 

carriageway, no specific provision has been made for cyclists on this road. 

The pavement width will be 8m with the outer 0.5m of shoulder on each side separated 

from the lane by line marking.  This will provide a place for cyclists to travel in when they 

are passed by the occasional vehicle.  
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6.15 Specific Site constraints 

Apart from aiming to minimise the earthworks volumes, cut and fill depths and similar 

issues, the concept design also aimed to minimise the impact on existing vegetation and 

properties where possible.  Some of these locations included: 

• Tea-trees at CH2200; to be avoided 

• Grove of trees on ridge near CH4400, used for shade by cattle, to be avoided 

• Keeping west of existing private property along ridge (CH4200 to CH5100) 

• Cedar tree on eastern bank at Upper Williams River Bridge crossing to be avoided if 

possible (Approximate CH16200). Alignment moved about 15m north to be clear of 

this tree. 

 

7 Pavement and Surfacing 

7.1 General 

The pavement for the concept design has been nominally assessed as approximately 

300mm deep. 

The pavement design for detailed design will be carried out based on ‘Pavement Design – 

A Guide to the Structural Design of Road Pavements’, Austroads, 2004 based on the 

following design parameters: 

The Annual Average Daily Traffic (AADT), - 300 (2007)  

Design Life – 30 years 

7.2 Subgrade Evaluation 

From the concept design Geotechnical Investigations, it is anticipated that cuttings will be 

in rock and engineered fills will utilise crushed compacted rock from cuts.   

On this basis, it is assumed at this stage that a relatively high CBR value will be used for 

pavement design. 

7.3 Sub-base and Base Course Material 

The use of suitable and competent materials in the construction of the pavement will be 

critical to ensuring it will have the required life and serviceability.  The testing of materials 

from the potential sources of these elements of the pavement will need to be undertaken 

during detailed design stage to establish the suitability of them for their use.  Testing will 

need to confirm the quantity of materials available, the crushing process that will need to be 

employed to achieve the required product (grading), as well as the durability of the 

material. 

A number of quarries are either existing or are due to be opened up in the vicinity of the 

dam and road.  Douglas Partners has undertaken some testing of some existing quarries.  
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The materials tested did not appear to be suitable for use as sub-base or base course 

material. 

Until other quarries are opened up and some testing is undertaken, there will be some 

uncertainty attached to the availability of around 100,000m3 of suitable base course 

materials.   

7.4 Pavement Surfacing 

At this concept design stage it is assumed that a 2 coat sprayed seal wearing surface will 

be utilised for the pavement.   

 

8 Retaining Walls 

8.1 General 

Locations along the route where the proposed fill slope (2H:1V) is very close to the slope of 

the natural surface beneath it and the depth of fill over that surface is relatively small 

creating a need for appropriately designed retaining walls are tabulated in Table 8.1 below. 

Gravity retaining walls made up with gabion baskets filled with rock won from excavations 

is proposed at this concept design stage.  The Table 8.1 contains the estimated maximum 

height of each of the walls as well as volume of rock needed.  

8.2 Locations and Sizes 

Table 8.1: Recommended Conceptual Retaining Wall Designs 

Location  Size of Structure 

From To Length 

Maximum 

height 

 Area of 

retained 

surface 

Volume of 

retaining 

structure 

(Chainages) (Chainages) m m sq metres cu metres 

2910 2940 30 2 60 75 

3320 3370 50 1 50 50 

3520 3640 150 2 300 375 

3750 3770 20 1 20 20 

3890 3990 100 2.5 250 350 

6210 6260 50 4 200 500 

6380 6430 40 3 120 280 

13690 13740 50 4 200 500 

14860 14990 130 3 390 910 

 TOTALS 620   1590 3060 
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9 Stormwater 

9.1 General 

This stormwater design philosophy describes the stormwater management concepts and 

design methodology to give effect to the concept design of the stormwater system. 

9.2 Stormwater Design Criteria 

The overall design philosophy and objective of the stormwater management system is to 

provide effective drainage of the road area and to maintain the existing stormwater regime 

in the existing landform as best is practicable while either avoiding, remedying or mitigating 

adverse environmental effects of the construction and operation of the road. 

The design criteria have been established by either  

• from standards and codes, 

• from accepted best practice guidelines  

• from Hunter Water Corporation,  

• Dungog Shire Council and  

• good engineering practice in relation to stormwater management  

 

and are summarised below: 

 

• Road longitudinal drainage, table drains and pipe systems, to convey the 5year ARI 

event flows without impeding the traffic lanes. 

• Most of the gullies crossing the new road alignment do not have permanent flowing 

water.  Cross drainage culverts have been designed to pass the 5year ARI storm flow, 

with no heading up of water at the inlet of the culvert. 

• Larger flows will be passed by allowing limited heading up at the inlet. 

• All the culverts were checked to determine the headwater depth required to pass the 

100 year ARI storm flow. 

• For those culverts where the water level required to pass the 100 year ARI flow was 

either above road level or within 500 mm of the formation level or the headwater depth 

exceeded 5m, larger diameter culverts have been sized. 

• Culvert structures have been designed or verified in accordance with requirements in 

NZS/AS 3725 – 1989: Australian Standard Loads on Buried Pipes 

• The slope of the gullies is generally steep and consequently flow velocities in some 

culverts are very high and the high velocities may cause erosion inside precast 

concrete culverts. For those culverts with velocities greater than 8.0 m/s the culverts 

will not be able to be laid on the floor of the gully and pipe drop structures will be 

incorporated to reduce the velocity to an acceptable value and to act as energy 

dissipaters. 

• The CIRIA (Construction Industries Research Information Association) recommends 

that for long culverts the minimum diameter of a culvert should be greater than 1.0 m. 
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Following discussion with Dungog Shire Council, 750 mm diameter has been agreed 

as the minimum diameter for all culverts with a length of 40 m and greater. 

• Erosion and sediment control during construction will be in accordance with the NSW 

Department of Housing ‘Blue Book’; 

• Protect and enhance ecological values; 

• To mitigate erosion (during life of road) at the interface between natural streams and 

culvert headwall/wingwalls, appropriate erosion control and energy dissipation 

measures shall be incorporated into the site-specific design; 

 

The main challenge on this project is the steep topography and the difficult construction 

conditions. In the long term the proposed works will have minimal additional impact on the 

receiving environment as the use of the site will not be significantly altered.  

 

10 Bridges on Williams River and Moolee Creek 

10.1 Lower Bridge 

The layout of the Lower Bridge was adopted later in the Concept Design Process than that 

for the Upper Bridge.  The decision to adopt two 19m spans at the Lower Bridge was a 

modification of an earlier concept that incorporated two 18m spans and a cattle underpass 

through the northern abutment.  The northern abutment cattle underpass was removed in 

favour of a cattle crossing a short distance to the north requested by the owner of the land 

that is separated into two portions by the new road alignment.  Confirmation survey of the 

banks in the area of the Lower Bridge also confirmed the width of river to be crossed by it.  

Removing the cattle underpass necessitated increasing the total span of the bridge by 

about 2m. 

The flow conditions in the Williams River have not been a major factor in the design of the 

bridge.  Information from Hunter Water Corporation about existing flooding conditions in 

the creek was interpreted to show the underside of the deck of the proposed bridge would 

be above the 100year flood level.  While this was only an estimate from flood levels 

recorded at a few locations in the river around this site, the fact that the dam when 

construction will attenuate the flood flows considerably means the long term bridge will 

have flood levels rather lower than the current estimated flows. 

Concept Design has been completed to a moderate level of confidence in structure sizing 

and layout. 

10.2 Upper Bridge 

Layout of the Upper Bridge was primarily based on the topography at the road crossing and 

the hydraulic behaviour of the waterway.  The Department of Commerce (DoC) provided 

HWC with predicted flows at the site up to the 100year flow.  Opus undertook hydraulic 

modelling of the watercourse in the vicinity of the bridge and analysed the impact different 

bridge waterway opening options would have on those flows.  The topography of the 

crossing suggested a four 15m spans option was the most suitable.  The impact of the 
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bridge on the flow depths through such an opening was analysed.  The resulting upstream 

water levels for the flows were also used to determine the level of the bridge deck. 

The DoC predicted flows had some uncertainty attached to them.  While RORB modelling 

provided a predicted 100year flow, flood frequency analysis predicted considerably higher 

values.  Taking this into account, Council accepted the bridge deck level could be based on 

the higher predicted flow without the need for additional clearance for debris.  The design 

of the bridge accommodates loading from debris build-up against the structure. 

Concept Design determining the structure sizing and layout has been completed. 

10.3 Moolee Creek Crossing 

Options for the crossing of Moolee Creek in a location where there will be inundation by the 

main storage have been considered and reported on in the Options Report that has 

recently been completed and is currently with HWC for consideration.  Opus’ 

recommendation was that a 3 x 18m span bridge be used at this location.   While the 

alternative of an embankment with high level culvert and low flow pipe has a small apparent 

capital cost advantage over the bridge option, it is proposed that the whole of life 

maintenance costs and the uncertainty in the design and, hence, cost of the embankment 

option makes the bridge the preferred option on the grounds of cost.  Additionally, the 

embankment option is also a much greater impediment to the movement of aquatic life 

than is the bridge option. 

For cost estimating purposes, the bridge option is taken as the option for the Moolee Creek 

Crossing.  Upon HWC giving their approval to this option, concept design of the crossing 

shall commence.  

10.4 Design Parameters 

The following Table 10.1 outlines the application of the design requirements and 

parameters to each of the three bridges that are currently subject to Concept Design. 
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Tillegra Bridges Design Parameters  

Parameter Upper Bridge Lower Bridge Moolee Creek 

Road cross section Two 3.5 metre lanes plus shoulders Two 3.5 metre lanes plus shoulders OPTIONS REPORT  

Waterway cross section 
Natural between retaining wall 
abutments 

Generally natural, with spill-through 
abutments 

  

Geotechnical information 
See Douglas Partners Interpretive 
Report 

See Douglas Partners Interpretive 
Report 

CURRENTLY BEING 

Footway requirements Not required Not required   

100 year ARI Flood Level Below deck soffit Below deck soffit CONSIDERED  

Design streamflow velocities To be confirmed To be confirmed   

Debris likelihood High High prior to dam, thereafter low BY CLIENT 

Settlement potential Minimal with piled footings on rock 
Minimal with piled or spread footings 
on rock   

Stock crossing requirements Beneath end spans is sufficient None required at bridge   

Traffic barrier category Regular performance level Regular performance level   

Traffic barrier height (bicycles) Desirable Desirable   

Adjoining road barrier type W-beam W-beam   

Environmental issues To be advised To be advised   

Precast vs insitu concrete Insitu concrete available if required Insitu concrete available if required   

Pile types Cast insitu reinforced concrete Cast insitu reinforced concrete   

Superstructure - concrete or steel? Concrete Concrete   

Superstructure type Standard RTA PSC planks Modified RailCorp PSC planks   
Abutments - spill-through or 
retaining? Retaining Spill-through   
Wingwall - angled, square or 
parallel? Parallel to bridge centreline Parallel to bridge centreline 

 

Minimum span requirements None, but small spans prone to trap None, but small spans prone to trap  
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Tillegra Bridges Design Parameters  

Parameter Upper Bridge Lower Bridge Moolee Creek 

debris debris 

Buoyancy issues 
Considered in design; hold-down 
bolts provided 

Considered in design; hold-down 
bolts provided 

 

Skewed or square? Skewed Square  

Deck joints Strip seal expansion joint Recess filled with sealer  

Requirement to carry utility services Ducts provided in kerbs Ducts provided in kerbs  

Abutments - jointed or integral? Jointed Jointed  

Live loading SM 1600 SM 1600  

Anti-grafitti measures None None OPTIONS REPORT  

Nameplates To be advised To be advised   

Superstructure soffit characteristics Hydraulically smooth Hydraulically smooth CURRENTLY BEING 

Kerb types 
Modified New Jersey with 2-rail 
barrier to suit bicycles 

Modified New Jersey with 2-rail 
barrier to suit bicycles   

Design speed 80 km/h 80 km/h CONSIDERED  

Piers - blade walls, columns, other? 
Single column with cantilevered 
headstock  Blade wall with headstock 

  

Designation - eg specific site names To be advised To be advised BY CLIENT 

Inspection and maintenance access No special provision No special provision   

Construction staging Not required Not required   
Construction access - from one end 
or both? Probably from both Probably from both   

Construction safety during flood 
Could be exacerbated if road 
embankment in place 

Vulnerable to flooding until dam 
completed   

Riverbank erosion protection Minimal Extensive protection advisable  

Projected traffic volume 600 AADT 600 AADT  

Vertical alignment Horizontal Slight sag vertical curve  
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Tillegra Bridges Design Parameters  

Parameter Upper Bridge Lower Bridge Moolee Creek 

Horizontal alignment Curved, 230m radius Straight  

Approach slabs Yes Yes  

Deck joint locations At abutments only At abutments only OPTIONS REPORT  

Designed for submergence Yes Yes   

Overall length of bridge deck 60 metres 38.0 metres CURRENTLY BEING 

Number of spans Four Two   

Span lengths 4 / 15 metres 2 / 19 metres CONSIDERED  

Max height deck level to streambed 7.6 metres approximately 7.6 metres approximately   

Carriageway wearing surface Broomed concrete Broomed concrete BY CLIENT 

Linemarking As per adjoining road As per adjoining road   

Table 10.1: Tillegra Bridges Design Parameters 
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11 Cattle and Machinery Crossings 

11.1 General 

At several locations along the route there are blocks of land that are due to be separated 

into two parcels by the proposed new road.  Consideration has been given to linking the 

parcels by cattle crossings. 

11.2 Crossing No.3 

The affected property is on the northern side of the Williams River adjacent to the Lower 

Bridge and is currently owned by the Dowling family.  They have asked HWC to provide an 

under road cattle crossing mid-way between the river and the boundary with the neighbour 

to the north.  This crossing is proposed to be an approximately 22m long 2.1m high by 3m 

wide box culvert with approach earthworks and drainage.  Drainage of the low area will 

probably need to be piped to the Williams River. 

11.3 Crossing No.1 and 2 

The affected property is on the north western (NW) side of the Williams River adjacent to 

the Upper Bridge and is currently owned by the Fisher family.  They have asked HWC to 

provide an under road cattle crossing about mid-way between the river and the eastern 

side of the higher dairy land to the NW.  This crossing is proposed to be an approximately 

30m long 3.6m high by 3.6m wide box culvert passing through the proposed embankment 

carrying the new Salisbury Road over and is designed to pass farm machinery (tractor in 

particular).  They have also a second crossing that is proposed to be at the lower flats 

drainage gully that crosses under the proposed new road.  This second crossing is to be an 

approximately 22m long x 2.1m high by 3.6m wide box culvert.  Drainage of the culvert 

area will continue to be along the natural channel that is on the same alignment as the 

culvert and discharges to the Williams River. 

11.4 Under the Upper Bridge 

The small portion of land currently owned by the Hobson family to the north of the Upper 

Bridge on the eastern bank of the Williams River will be accessible to the main portion of 

the land by the river bank area under the easternmost span of the proposed bridge.  A 

separate under road crossing is not required at this location. 

 

12 Services 

12.1 General 

There are both Telecommunications and Electricity supply infrastructure that will be 

affected by the inundation of the existing road the alignment of the proposed new road. 
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12.2 Telecommunications 

Telstra – Network Integrity Services (NIS) are responsible for the management of Telstra 

assets where it is identified that potential conflict may occur with any development 

proposals nationally.  NIS was requested to investigate the proposed impact on the Telstra 

network as a result of the Tillegra Dam project.  NIS produced a Telstra Impact 

Identification Report that defines the requirements of the relocation and/or protection via 

various concepts.  The requirements may yet be subject to further negotiation.   

Detailed design will need to accommodate the final agreed works.  More detailed 

information may be needed by both Telstra (NIS) and Opus to meet this requirement. 

Impact on the network will be as a result of: 

• Elements of the proposed new road route such as cuttings, embankments, drainage 

structures affecting the current optical fibre main route 

• The water storage inundation covering the area where the current optical fibre main 

route passes 

• Construction of the dam 

12.3 Electrical Services 

Country Energy is responsible for the electrical supply in the Tillegra area.  The existing 

power line infrastructure generally follows the alignment of the existing Salisbury Road on 

power poles.  Because of the construction of the dam and inundation of the area behind it, 

this existing infrastructure will have to be rerouted to suitable areas so that: 

• It is clear of the inundation 

• Provides power to a new layout of customers 

• Is readily serviceable 

Country Energy supplied a Design Information Package for Level 3 Designers to provide a 

concept and detail design of the alterations necessary. 

The following Companies have been requested to supply a cost for the concept and detail 

design of the electrical services:   

• Clarence Constructions 

• Power Serve 

• Power Connections 

At this stage it has not been defined whether the design is to progress to concept only, with 

a separate package issued for a detail design and construction phase or for one level 3 

designer to develop a full detail design and issue a separate contract for the construction 

phase. 

Quotations have been received from all three Level 3 Contractors.  There is a difference in 

fee and difference in the programs for undertaking the work between the offers.  Opus is to 



Roads Around Tillegra Dam - New Salisbury Road – Concept Design Report 

11563.22 

July 2008  25 

review the offers and make a recommendation to HWC on the methodology of delivery of 

the design and which contractor to be appointed. 

 

13 Concept Design Road Safety Audit 

13.1 General 

The concept design (Stage Two) audit conducted by Samsa Consulting followed a 

standard practice in identifying safety related issues of the preferred road network including 

the main route alignment. It involved a desktop assessment of relevant concept design 

documentation, design reports and other related project material. Standard issues such as 

intersection conditions, sight distance, speed zones, safety barriers, road alignment, 

linemarking and signage (amongst others) were assessed with respect to road safety. A 

feasibility stage audit was undertaken previously in March 2008. 

The concept design audit is structured around a standard checklist provided in the 

Austroads “Road Safety Audit Manual: 2nd Edition” and RTA’s “Accident Reduction Guide 

– Part 2: Road Safety Audits”. 

A site visit for this stage of the audit was deferred to the next audit stage because the 

proposed road alignment is currently largely inaccessible (on private lands) and connects to 

the existing road network at limited locations only. A formal entry meeting was held at Opus 

offices on Thursday 19th June 2008, with the project’s Road Design Manager, who 

provided background information on the concept design development for the project. 

13.2 Audit Results 

The safety audit process requires that the safety issues identified during an audit be 

acknowledged by the Audit Team and accordingly responded to by Opus International 

Consultants. The issues are characterised according to their risk. 

One of three possible priority levels (e.g. high, medium or low) has been assigned to each 

safety issue. The priority levels are defined as follows: 

• High Priority: A high road safety risk requiring urgent re-design or design 

amendment. 

• Medium Priority: A medium road safety risk that may require re-design or design 

amendment and needs to be resolved at a later design stage. 

• Low Priority: A lower road safety risk that should be considered in subsequent 

design development and/or incorporated into a later design stage. 

The audit of the project concept design identified a number of potential road safety issues.  

A large percentage of those issues related to the documented posted speed limit along the 

route being marked as 90kph.  All the Identified Safety Issues have a Risk Rating of 

Medium or Medium/Low or Low.  None of the Risk Ratings is above medium. 
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As advised earlier in this Concept Design Report, the design speeds to be applied to the 

design are from 80kph down to 60kph.  A review of the issues by the Road Design Team 

has identified that most of the Issues identified could be adequately dealt with by the 

adjustment of the posted speed on the Signage and Linemarking drawings to reflect the: 

• design speed zones of 80kph in the southern section of the road, 

• a reduction to a 70kph zone through the middle section of the route and 

• an advisory speed of 55kph at one location (bend) 

• a return to a 80kph speed zone in the northern section of the route 

Opus has advised the Auditor of the responses to the Issues raised by him and he has 

indicated that the responses should substantially reduce or eliminate the risks identified. 

These responses to the Identified Safety Issues have yet to be documented on the RSA 

Report for final review by the Auditor. 

13.3 Detailed Design 

Notwithstanding the satisfactory finalisation of the Concept Design Safety Issues by the 

Auditor, the matters raised will be taken into account in the Detailed Design. 

 

14 Landscape & Visual  

14.1 General 

In order to achieve the desired alignment, extensive earthworks both cut and fill are 

required.  The bare faces of both cut and fill batters will have a significant visual effect until 

new vegetation is established.  The extent of visual effects will depend on the type of batter 

construction and the relative ease of these new batters to re-vegetate and support growth.   

Cut batters will be more difficult to re-vegetate than fill batters due to the hard, rocky 

substrate, the general lack of moisture absorption of the substrate and the high level of 

exposure to sun and prevailing northerly winds.  Fill areas should regenerate relatively 

quickly in comparison to the cut faces due to the nature of the substrate which would 

include fine, relatively un-compacted and fertile material.   
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This section reflects on known current departures from the design standards that are yet to 

be dealt with in some way during the detailed design process 

With the current level bridge design and the horizontal radius curve that includes the 

bridge, there is a sight distance requirement that is not achieved at this location for Dungog 

bound traffic.  For the 80kph design speed on this section of the road, the railings on the 

inside of the curve prevent sight of the standard size object on the road at the appropriate 

distance before the object.. 

Opportunities for this to become an acceptable design criterion that does depart from the 

standard or for it to be corrected by design have yet to be fully explored and addressed in 

the design process.  This will be undertaken during the detailed design process 
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15 Departures from Standards 

15.1 General 

15.2 Sight Distance at Upper Bridge Crossing  
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Appendix A – Concept Design Drawings  


















