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SECTION 204 
GROUND INVESTIGATIONS & PAVEMENT DESIGN

204.1
GENERAL

This section of the Brief sets out the Principal’s minimum requirements for geotechnical investigation and preliminary pavement design work. 

Geotechnical investigation of the existing pavement within the project area shall be undertaken along with an assessment of the structural adequacy of the existing pavement and, in the event that the existing pavement is considered inadequate, a recommendation for remedial treatment.
All investigation and design work shall be carried out in accordance with the requirements of this Section and where specified, work shall be based on the standard approaches and treatments detailed.

This Section does not apply to geotechnical work required for the investigation and design of foundations for bridges, overpasses, underpasses, major culverts and other structures, which is covered under Section 206.1 Foundation Investigation.
The commissioning and supervision of all investigation and design work and the integration of the results of this work into the project design to meet the requirements of this Brief are the Consultant’s responsibility.

All aspects of the Consultant’s investigation and design work shall be reviewed and design checks and audits conducted to ensure that design aims and objectives are met.

Compliance with this Brief alone will not necessarily guarantee a satisfactory product and does not relieve the Consultant of his responsibility to deliver competent and properly documented investigation and design work.  Where the Consultant believes any requirement of this Brief would compromise any aspect of his work, he shall immediately in writing, bring it to the attention of the Principal’s Representative.

204.1.1
Audit

The Consultant shall allow the Principal’s Representative and his nominated representatives access to his facilities, including the project site, during working hours and shall provide whatever reasonable assistance is required for the purpose of product audit.

204.2
Geotechnical Investigation and Design

204.2.1
General

The aim of the geotechnical investigation is to characterise the project site in the context of the existing or proposed works and land uses.

The objectives of the geotechnical investigation shall include:

· Ensuring the project adequately caters for prevailing site conditions including seasonal and periodic variations and trends.

· Ensuring modifications to site processes, as a result of the project construction, will not adversely impact the environment, the operation of the project or adjacent property.

· Ensuring the project design provides the best value for money while meeting all design objectives and standards.

· Balancing the Principal’s risk of contractual claim and unsatisfactory project performance against investigation costs.

· Ensuring a safe and reliable operating environment for road users.

204.2.2
Site Investigation

A comprehensive geotechnical investigation of the project site shall be carried out in accordance with Main Roads Materials Engineering Branch’s Report No. 
2011-01M “Guidelines for Geotechnical Investigation of Road Works”.
The Consultant must carry out his own enquiries through the Perth One Call System, and direct approaches to the relevant Local Authority and other service authorities for information on underground services in the target testing area.  The Consultant shall arrange for site visits by service authorities to mark underground service locations as required.  Responsibility for identification and avoidance of underground services lies with the Consultant.  The Consultant shall be liable for damage to any services caused as part of the works completed under this brief.
Site investigation work, which extends beyond the scope of work agreed at the time of tender, shall, subject to the authorisation of the Principal’s Representative, be undertaken as a Variation to the Brief.

The suitability of excavation materials for cut to fill shall be determined in accordance with Section 204.5.4.5 - Embankment Material Standards.
 MACROBUTTON Where the road is in sidling country, with cut on one side and fill on the other, each side shall be treated separately as per Section 3.3.1 Embankment Foundation, Section 3.3.2 Cuttings in Soil and Section 3.3.3 Cuttings in “Rock Excavation Materials” in Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works.
204.2.3 Field Logging and Sampling Standards and Laboratory Testing

Field Logging and Sampling Standards and Laboratory Testing shall be in accordance with Main Roads Materials Engineering Branch’s Report No. 
2011-01M “Guidelines for Geotechnical Investigation of Road Works”.
204.2.4
Design

Geotechnical design work shall be carried out in accordance with the Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works”.
Recommendations for safe design of cut and fill batter slopes shall be provided.

Subsurface drainage shall be designed in accordance with the Australian Road Research Board Research Report ARR 368, “The collection and discharge of stormwater from road infrastructure (Allan Alderson)” and AUSTROADS Guide to Pavement Technology Part 10 Subsurface Drainage. The Consultant shall give consideration to the maintenance requirements to ensure the effective long term operation of permanent subsoil drainage installations.

The use of geotextiles shall conform to the AUSTROADS “Guide to Pavement Technology Part 4G: Geotextiles and Geogrids.
204.2.5
Reporting

The report shall be in accordance with Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works”.
In the Consultant’s program a XXX week period shall be allowed for the review and changes by the Principal of the Draft Geotechnical Report.

204.2.5.1
Information for Tenderers
 MACROBUTTON The Information for Tenderers Document shall be prepared in accordance with Main Roads Materials Engineering Branch’s Report No. 2006-40M “Guidelines for the Preparation of Information for Tenderers”.
The Information for Tenderers Document shall be written at a level suitable for use by experienced road design and construction engineers.  Specialist data and interpretation, relevant to construction, shall be phrased and discussed in plain English.

A typical preamble or Disclaimer for the Information for Tenderers Document is available on-line under the Documents List of the Major Works section in the Tender Document Preparation area of the Main Roads website (Book 8).  This preamble shall be amended as required for the project.  Additional preambles may be required to preface each section of the Information for Tenderers.
204.3
PAVEMENTS

204.3.1
General

Pavements and rehabilitation treatments shall be investigated and designed in accordance with the requirements of this Section.

204.3.2
Subgrade Assessment

The subgrade strength shall be assessed in accordance with Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works” and Engineering Road Note No. 9 “Procedure for Thickness Design of Flexible Pavements”.

204.3.3
Traffic Assessment

The Consultant may have to undertake traffic counting to obtain adequate information about vehicle classifications, heavy vehicle turning movements and heavy vehicle lane distribution in accordance with Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works”. 
All necessary traffic data to calculate design traffic shall be obtained in accordance with the procedures outlined in Main Roads Materials Engineering Branch’s Report No. 2011-01M “Guidelines for Geotechnical Investigation of Road Works”.

Traffic data for metropolitan and rural roads is reported periodically by the Data and Systems Section of the Main Roads, Asset and Network Information Branch.  Additional traffic data may be obtained through the Data and Systems Section or Main Roads Regional Offices.  For new roads where no existing data is available predicted traffic flow may be obtained through the Transport Modelling Section of the Main Roads Asset and Network Information Branch.

Data on vehicle axle loads is available from Main Roads weigh in motion sites.
When determining the heavy vehicle growth rates over 15 years and 40 years the Consultant should assess if traffic reaches saturation within the design life.  Where saturation is likely to occur the Consultant shall ascertain what plans the Principal may have for the road and as appropriate incorporate intended changes in its design.
The Consultant must estimate the representative heavy vehicle speed for each ramp, each intersection and each connecting road affected by the scope of the project for use in the preliminary pavement designs.
204.3.4
Existing Pavement Assessment 

 MACROBUTTON Pavement defects shall be visually assessed and reported in accordance with the procedures outlined in the AUSTROADS publication “Guide to Pavement Technology Part 5: Pavement Evaluation and Treatment Design”.
The design of all Pavements must comply with Main Roads Western Australia Engineering Road Note No. 9 Procedure for the Design of Flexible Pavements available from the Materials Engineering Standards section of Main Roads’ website.

Dippings excavated in the pavement shall be adequately reinstated using new pavement materials compacted to the minimum requirements of the appropriate Main Roads Tender Document Preparation (TDP) Specification.
204.3.5
Preliminary Pavement Design

204.3.5.1
General
Only flexible pavements shall be designed unless otherwise authorised by the Principal.

The design of all Pavements must comply with Main Roads Western Australia Engineering Road Note No. 9 Procedure for the Design of Flexible Pavements available from the Materials Engineering Standards section of Main Roads’ website.
A separate pavement thickness shall be calculated for each subgrade design unit on each ramp, each intersection and each connecting road affected by the scope of the project, however, the number of designs may, where appropriate, be consolidated to simplify and standardise the construction process.
The design shall include pavement layer thicknesses and compositions for each carriageway, intersection, ramp and connecting road affected by the project scope.  Recommendations must be presented in the format of a coloured plan with an index detailing the profile of each pavement type.  The profile must clearly identify any bituminous treatments (e.g. primes, seals).  Layers containing polymer modified binders must be clearly designated within the profile, along with detail about the type of polymer modified binder.

The Consultant shall document any design assumptions that must be verified before proceeding to implement the preliminary pavement designs.
204.3.5.2
Shared Paths

For Shared Paths a minimum pavement thickness of 150mm is typically constructed over sand subgrade (CBR 12) in the metropolitan area.  This approach is likely to be applicable to most localities.  The exceptions are weak subgrades and locations where vehicles traverse the paths.  A more rigorous design process is required in those instances.

204.3.5.3
Flexible Pavement Thickness
The minimum constructed Pavement thickness, taking into account construction tolerances, must be xxx mm outside floodways and xxx mm within floodways and Floodway Approaches.

The minimum constructed basecourse thickness, taking into account construction tolerances, within floodways and Floodway Approaches must be xxx mm.

204.3.5.4
Floodway Pavement Design

Basecourse material constructed in floodways must be modified with either Type LH cement or Lime in accordance with the requirements outlined in the Guidance Notes of Main Roads (TDP) Specification 501 “Pavements (includes Stabilisation)”.
204.3.6
Resurfacing
The Consultant shall recommend locations that are suitable to be resurfaced instead of reconstructed and recommend the resurfacing type.  Recommendations must be presented in the format of a coloured plan with an index of each resurfacing type.
In making recommendations about resurfacing the Consultant shall visually assess the existing pavement and analyse data from Falling Weight Deflectometer (FWD) testing.  The Consultant should identify locations where polymer modified binders are required.
204.3.7
Pavement Materials

204.3.7.1
General
Pavement materials shall comply with the requirements of Main Roads (TDP) Specifications.
Where options exist for the sourcing of pavement materials, a whole of life cycle cost analysis shall be undertaken to determine which source is to be used, and make the appropriate recommendation to the Principal’s Representative.

204.3.7.2
Shared Paths

Shared Path pavement material shall conform to either the sub-base or basecourse material specifications in Main Roads (TDP) Specification 501 “Pavements (includes Stabilisation)”.

204.3.8
Moisture and Drainage 

Pavement design methods specified assume that the pavement materials will remain “dry” in service.

Consideration shall be given to internal and external drainage requirements of the pavement to ensure design assumptions are achieved in practice.    Where appropriate, sub-soil drainage (refer Section 204.2.4 Design), construction procedures or minimum external drainage requirements shall be specified.
Dryback of basecourse prior to sealing shall be specified to the limits shown in Main Roads (TDP) Specification 501 “Pavements (includes Stabilisation)”.  Dryback of other layers may be specified where appropriate.

Where the environment indicates that drainage measures will not be effective in keeping the pavement “dry”, the pavement shall be designed and the pavement materials and construction practices specified to ensure satisfactory performance over the design life.  These pavement sections shall be brought to the attention of the Principal’s Representative.

204.3.9
Density Standards

Material density shall comply with the limits set out in Main Roads (TDP) Specifications.

204.3.10
Reporting

The Consultant’s report shall provide detailed recommendations on the pavement thickness design in a form suitable for use in preparing contract specifications.  It shall include, but not be limited to, the following as applicable:

· Scope of the investigation

· Previous studies

· Site Conditions

· NATA endorsed test reports of all testing carried out.
· Design Traffic
· Representative heavy vehicle speed
· Subgrade assessment
· Construction Issues – Drainage, Density, Dry Back.

For New Pavements

· Pavement thickness and composition

· Wearing course thicknesses and composition

For Existing Pavements

· Visual assessment of pavement and surface condition

· Pavement dippings

· FWD deflection and curvature data

· IRIS pavement condition data review

· Overlay thickness and composition if applicable

· Recommended thickness and composition of rehabilitation treatments if applicable
· Wearing course thicknesses and composition

In the Consultant’s program a XXX week period shall be allowed for the review and changes by the Principal of the Draft Preliminary Pavement Design Report.

204.4
Surfacings

204.4.1
General

The investigation and design of surfacings shall be based on the standard surface treatments specified in this section unless otherwise directed by the Principal.  Reference to the Main Roads’ Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection” may assist the Consultant in identifying appropriate treatments.  Where required the Consultant shall produce specifications based on Main Roads Standard Contract Specifications, copies of which are available from the Main Roads website.

The standard surfacings requirements given in this Section do not address the design of Dense Graded Asphalt of greater than 50mm thickness.  Design of pavements with dense graded asphalt thicker than 50mm, must have a design fatigue life for the dense graded asphalt greater than or equal to the pavement design life.
204.4.2
Standard Surfacing Requirements for Flexible Pavements

204.4.2.1
Rural Pavements

Typical surfacings for new or unsurfaced rural pavements are specified in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection”.

Examples of surfacings for rehabilitation of existing bituminous surfaced rural pavements are given in Table 204.4/2.

	Pavement Type/Situation
	Option
	Initial or Preparatory Treatment (2)
	Second Treatment

	1. Bituminous surfaced
	A
	Enrichment seal
	Nil

	pavement excluding
	B
	7, 10, 14 or 16mm reseal
	Nil

	heavy duty sections (1)
	C
	Strain Alleviating Membrane (SAM)
	Nil

	2. Bituminous surfaced pavement heavy duty sections
	A
	Emulsion tack coat
	40mm of 14mm dense graded asphalt intersection mix

	
	B 
	Strain Alleviating Membrane Interlayer (SAMI) (4)
	40mm of 14mm dense graded asphalt intersection mix

	3. Bituminous surfaced rural town streets
	A
	Select from options 1B, 1C or 2A
	As relevant to 1B, 1C,  2A or 2B

	
	B
	Emulsion tack coat
	30mm of 10mm dense graded asphalt

	
	C
	Select from appropriate
	Metropolitan Pavements


Table 204.4/2 Examples of Surfacings for Existing Rural Pavements (3)

Notes to Table 204.4/2.


(1)
Heavy duty sections are those subject to extreme stresses, which may lead to rutting or other premature failure if not appropriately treated.  This may include sections subject to extreme traffic, steep inclines or heavily trafficked intersections


(2)
Preparatory treatments such as crack patching, shape correction etc. may also be required.


(3)
Table 204.4/2 is intended to apply to the surfacing of roads, which are to be rehabilitated or maintained without removing the existing bituminous surfacing and exposing basecourse.


(4)
Strain alleviating membrane interlayer (SAMI) need only be applied if cracking is present, otherwise a conventional seal interlayer (using 10mm sealing aggregate) may be adequate.

The selection from the options in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection” or Table 204.4/2 shall be done in accordance with Section 204.4.6 Selection of Surfacing Requirements unless otherwise directed by the Principal.  Alternative primerseal treatments using bitumen emulsion as the binder as specified in Table 204.4/3 may be selected where economic and practical.

204.4.2.2
Metropolitan Pavements

Typical surfacings for new or unsurfaced Metropolitan pavements are specified in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection”.

Examples of surfacings for existing bituminous surfaced Metropolitan pavements are given in Table 204.4/4.

	Type of Road/Pavement
	Option
	Initial or Preparatory Treatment (2)
	Second Treatment

	1. Bituminous surfaced Freeway
	A
	Plane (3) / (SAMI) (4)
	30mm of 10mm open graded asphalt (6)

	
	B
	Plane OGA & DGA apply SAMI
	40mm x 10mmDGA (PMB) 30mm OGA (PMB)

	2. Bituminous surfaced
	A
	14mm seal (SAM)
	Nil

	Controlled Access

Highway

excluding heavy duty sections (1)
	B
	40mm of 10mm dense graded granite asphalt

30mm of 10mm open graded granite asphalt
	Nil

	
	C
	Plane OGA & DGA apply SAMI
	40mm DGA (PMB) 30mm OGA (PMB)

	3. Bituminous surfaced other Highway
	A
	30mm dense graded granite asphalt (5)
	Nil

	excluding heavy duty sections
	B
	SAMI
	30mm of 10mm dense graded granite asphalt

	
	C
	Plane / SAMI
	30mm of 10mm dense graded granite asphalt

	4. Bituminous surfaced pavement heavy duty sections (1)
	A
	Tack coat 
	40mm of 14mm dense graded granite asphalt intersection mix (5) (7)

	
	B
	SAMI
	40mm of 14mm dense graded granite asphalt intersection mix (5) (7)

	
	C
	Plane / SAMI
	40mm of 14mm dense graded granite asphalt intersection mix (5) (7)

	5. Bitumen surfaced rural type road
	A or B
	Select from appropriate 
	Options 2A or 4A


Table 204.4/4 Examples of Surfacings for Existing Metropolitan Roads (8)

Notes to Table 204.4/4.


(1)
Heavy duty sections are those subject to extreme conditions, which may lead to rutting or other premature failure if not appropriately treated.  It may include sections subject to extreme traffic, steep inclines or traffic light controlled intersections


(2)
Preparatory treatments such as crack patching, shape correction etc. may also be required.


(3)
Existing open graded asphalt must be planed to the open graded/dense graded asphalt interface.


(4)
Strain alleviating membrane interlayer (SAMI) need only be applied if cracking present, otherwise a conventional seal interlayer may be adequate.


(5)
A tack coat is may be applied before the asphalt layer.


(6)
Although an asphalt overlay may be applied directly to a tack coat, it is preferable to apply a SAMI or a conventional seal coat as an interlayer to prevent debonding of the overlay.


(7)
Where 40mm or more asphalt is to be applied to an existing asphalt surfaced pavement, then assessment of the pavement structural capability must be carried out to determine the appropriate asphalt thickness.


(8)
Table 204.4/4 is intended to apply to the surfacing of roads, which are to be rehabilitated or maintained without removing the existing bituminous surfacing and exposing basecourse.

The selection from the options in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection” or Table 204.4/4 shall be done in accordance with Section 204.4.6 Selection of Surfacing Requirements unless otherwise directed by the Principal’s Representative.  Alternative initial seal (primerseal) treatments using cutback bitumen binder as specified in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection” for Rural Environments may be selected if required.

204.4.2.3
Shared Paths

Examples of surfacings for new shared paths are given in Table 204.4/5.

	Location of Path
	Initial or Preparatory Treatment
	Second Treatment

	1. Metropolitan locations
	Cutback bitumen prime (1)
	30mm of 7mm dense graded laterite asphalt (2)

	2. Locations where asphalt is not feasible
	Cutback bitumen or emulsion primerseal covered with 5 or 7mm aggregate
	Nil


Table 204.4/5 Examples of Surfacings for Shared Paths

Notes to Table 204.4/5

(1) A cutback prime is used on a limestone base, however where an alternative granular base material is used that results in a textured surface finish the prime may be omitted.

(2) Where laterite asphalt is not available a 5 or 7 mm dense graded mix produced with local aggregates may be used.

204.4.3
Surfacing Design Standards

Surfacings shall be designed in accordance with the following standards.

204.4.3.1
Prime

Primes shall be designed in accordance with the practices and procedures described in the Austroads Guide to Pavement Technology – Part 4K: Seals.
204.4.3.2
Initial Seal (formerly Primerseal) With Single Size Aggregate
The binder composition and application rates and aggregate application rates shall be designed in accordance with the Austroads’ Guide to Pavement Technology Part 4K : Seals.

204.4.3.3
Initial Seal (formerly Primerseal) With Fine Aggregate

The binder composition and application rates and aggregate application rates shall be designed in accordance with the Main Roads Guide to Primersealing with Cutback Bitumen 1985.

204.4.3.4
Seal

All  binder and aggregate application rates shall be designed in accordance with Main Roads Materials Engineering Branch’s Document Engineering Road Note 15 “Sprayed Seal Design”.  This includes bitumen, polymer modified binder, rubber and geotextile reinforced seals..  

204.4.3.5
Asphalt

Asphalt mixes must comply with the minimum design standards in Main Roads’ (TDP) Specifications 502 “Stone Mastic Asphalt”, 504 “Asphalt Wearing Course”and 510 “Asphalt Intermediate Course”.

204.4.3.6 Enrichment Seal

Enrichment seals shall be designed in accordance with the Main Roads Materials Engineering Branch’s Draft Enrichment Design Manual, Report No 88-45 M.

204.4.4
Standard Material Specifications

The materials shall be specified in accordance with Main Roads (TDP) Specification 511.

204.4.5
Assessment of Existing Pavements for Selection of Surfacing Requirements

The selection of surfacing requirements shall be based on the standard surfacing requirements in Tables 204.4/2 and 204.4/4, the structural pavement needs plus the condition of the existing surface.

The condition of the existing pavement shall be assessed in accordance with Section 204.3.4 Existing Pavement Assessment.

The condition of the existing surface shall be assessed in accordance with Appendix A of the Austroads “Guide to Pavement Technology Part 5 : Pavement Evaluation and Treatment Design”.  The visual assessment shall be supported by quantitative measurement of surfacing properties when required.

204.4.6
Selection of Surfacing Requirements

204.4.6.1
New or Unsurfaced Pavements

The selection of an appropriate surface treatment shall be made from the Tables in Main Roads Materials Engineering Branch’s Document No. 6706/04/154 “Guidelines for Surfacing Type Selection”, unless otherwise directed.  In addition to the factors in these Tables, selection shall include consideration of the following:

· Traffic conditions, volume, class and speed
· Traffic noise

· Surfacing on adjacent road

· Climatic conditions

· Material availability

· Cost of treatment

· Life of treatment

· The overall strategy for the road

· Fatigue life of the asphalt.
204.4.6.2
Existing Surfaced Pavements

The selection of an appropriate surface treatment shall be made from Tables 204.4/2 and 204.4/4 unless the assessment of the existing pavement indicates otherwise or unless otherwise directed.  In addition to the factors in these Tables, selection shall also include consideration of the following:

· Structural pavement needs

· Surface defect types and causes

· Pavement and surface age

· Surfacing on adjacent road

· Climatic conditions

· Material availability

· Cost of treatment

· Life of treatment

· The overall strategy for the road

· Fatigue life of the asphalt

204.4.7
Traffic Assessment

For access to Main Roads traffic data, refer to Section 204.3.3 Traffic Assessment.  If no data is available the Consultant shall seek the approval of the Principal to collect the necessary traffic data as a variation to the Contract.

204.4.8
Design and Testing Requirements

The designs for any surfacing proposed shall be carried out in accordance with the design methods specified in Section 204.4.3 Surfacing Design Standards.  All the required assessments and testing shall be done for such designs.  Where the binder application rate is designed in accordance with the Main Roads Engineering Road Note 15 “Design of Sprayed Seals” the ALD shall be determined using test method AS 1141.20.1 or Main Roads Test Method WA 215.1.

Design for sprayed surfacings shall be carried out on a lot by lot basis where a lot is a homogeneous section of pavement to be surfaced using homogeneous cover aggregate for which the same binder blend and application rate and aggregate application rate are applicable.  Maximum lot sizes are given in Table 204.4/8.

The proposed asphalt mixes shall be specified in accordance with the Design Standards in Section 204.4.3 Surfacing Design Standards.  It is the responsibility of the asphalt contractor engaged to carry out the works to design asphalt to comply with the specified standard.

204.4.8.1
New or Unsurfaced Pavements


(a)
Preliminary Design

Unless supplied by the Principal, preliminary design for sprayed surfacings for new pavements shall be based on assumed values for aggregate and pavement properties so that nominal binder blends and application rates and aggregate application rates can be specified for inclusion in contract specifications.


(b)
Final Design

Unless otherwise directed, all relevant testing on sealing and primersealing aggregate and pavement properties shall be carried out as soon as these items become available and provide a final design.

204.4.8.2
Existing Surfaced Pavements


(a)
Preliminary Design

Unless supplied by the Principal, preliminary design for sprayed surfacings for existing pavements shall be based on assumed values for aggregate properties so that nominal binder blends and application rates and aggregate application rates can be specified for inclusion in contract specifications.  Relevant pavement properties shall be measured and used in the preliminary design.


(b)
Final Design

Unless otherwise directed, all relevant testing on sealing and primersealing aggregate shall be carried out as soon as these items become available and provide a final design.

204.4.8.3
Test Methods and Frequency of Testing

The test methods and minimum testing frequencies given in Table 204.4/8 shall apply for the acquisition of design data for sprayed surfacings.
The testing shall be carried out on a lot basis where a lot is a homogeneous stockpile of aggregate or section of pavement as defined in the relevant test or design methods.  A homogeneous section of pavement shall have similar texture depths and ball penetrations throughout, and in the case of existing surfacings may be limited to the same length as previous spray runs.

	Component
	Test Method
	Maximum Lot Size
	Minimum Number of Samples or Tests / Lot

	Aggregate
	Sampling WA 200.1
	2000m3
	4 samples each made up by combination of 5 increments

	
	Average Least Dimension AS 1141.20.1 or WA 215.1
	2000m3
	4

	
	Particle Size Distribution 

WA 210.1
	2000m3
	4

	Pavement
	Ball Embedment 

WA 312.1
	1km
	10 sites, 10 tests per site

	
	Texture Depth

 WA 311.1
	1km
	10 sites, 1 test per site


Table 204.4/8 Testing Frequency

204.4.9
Reporting

The Consultant’s report shall provide detailed recommendations on the surfacing types proposed in a form suitable for use preparing contract specifications.  It shall include the following:

· The scope of the investigation.

· A summary of the surfacing types selected and their proposed general location details and use.

· A tabulation showing road name, location (SLK and Chainage), carriageway, lane, width and design details for each lot of each surfacing type such as binder blend, binder application rate, aggregate size, aggregate application rate or asphalt type, size and thickness.

· NATA endorsed test reports of all testing carried out.

· Site assessment details.

· Comments on special conditions or other aspects relevant to contracting or executing the works.

The report may be presented in two parts if sprayed surfacings are involved.  The first part may be a preliminary report providing all the information described in the preceding paragraph based on assumed property values where the aggregate or pavement concerned was not available for testing.  The second part may be a final design report, which details the application rates based on measured aggregate and pavement values.

204.4.10
Contract Specifications

Where required, project specific specifications for surfacings shall be produced in accordance with Main Roads’ Document No. 04/12592 “Specification Development Guidelines for Custodians” and based on Main Roads (TDP) Specifications, copies of which are available on the Main Roads’ website.

The specifications shall include the following:

· Standard surface treatments as described herein unless otherwise directed by the Principal.

· Designs for appropriate bituminous blends and binder and aggregate application rates for sprayed surface treatments in accordance with the design standards herein.

· Asphalt specifications in accordance with the design standards herein.

· Material, process and performance specifications in accordance with Main Roads (TDP) Specifications.

The Consultant shall prepare an appropriate surfacings Information for Tenderers Document for inclusion in the Project Information for Tenderers Document.

204.5
Materials Location

204.5.1
General

The purpose of materials location investigation is to locate road construction materials for the Project with the general aim of minimising total Project costs.

Investigations for the location of road building materials shall be undertaken in accordance with the requirements of this Section.  All material sources located shall comply with the material properties specified in this Brief unless otherwise directed by the Principal.

All road construction materials shall comply with Main Roads (TDP) Specifications.

 MACROBUTTON Where required the Consultant shall produce specifications based on Main Roads (TDP) Specifications which are available on the Main Roads’ website.

204.5.2
Materials Location Proposals

The materials location proposal, which discusses the project site characteristics and their intended approach to the work, shall be submitted with the tender.  A lump sum price for the completion of the first phase of the investigation to locate the required quantities of project construction materials shall also be included.

Subsequent phases of the investigations shall be carried out at rates agreed between the Consultant and the Principal.  The rates shall be negotiated on the basis of a Schedule of Rates submitted at time of tender.

The Principal retains the right to cancel any materials location exercise at any time.  The Consultant will be reimbursed his costs, including costs of demobilisation, up until the date of cancellation.

204.5.3
Protection of Prospective Materials Sources

If prospective materials sources are not located within an active or pending mining tenement, the Consultant shall obtain in the name of the Principal, a Section 19 of the Mining Act (1978) over the full area of each prospective material source.  Applications shall be made as part of Phase 1 of each part of the materials investigation immediately after location of each prospective site.  The area nominated within the application shall be centred about the prospective materials source.

 MACROBUTTON A Section 19 of the Mining Act provides protection, from mining tenements being granted over the area, for a period of 12 months, after which the Section 19 lapses.

Once material sources, including water bores, have been proved, arrangements must be made for the area to be covered by a materials reserve vested in the Commissioner of Main Roads.  Failure to reserve the sites could result in loss of the material sources.

204.5.4
Pavement Materials Location

204.5.4.1
General

Road building materials investigations shall be conducted in accordance with the requirements of this Section.  Specifications for non-standard naturally occurring materials must be approved by the Principal.

 MACROBUTTON 204.5.4.2
Location Procedures for Naturally Occurring Materials

Procedures for the location of naturally occurring materials must be in general accordance with the procedures described in Main Roads Materials Engineering Branch’s Report No. 2001-6M “Gravel Search Manual”.

A detailed proposal for the location and testing of material of sufficient quantity and quality for the Project shall be produced.  The proposal must be approved by the Principal’s Representative and shall consist of three distinct parts as follows:

· Phase 1 - A Desk-top study to identify possible sources of road building materials for the project.

· Phase 2 - The materials investigation and laboratory testing of the material for the project 

· Phase 3 - Stockpiling and laboratory testing of the material for the project.

Allowance shall be made in the proposal for hold points at the completion of Phases 1 and 2.  At these hold points the Consultant will be advised within a period of two weeks as to whether the commission is to proceed as programmed, be delayed or be cancelled.  The outcome will be dependent on the performance of the Consultant, availability of suitable material and the accessibility of these materials.

204.5.4.2.1
Phase 1 - Desk-top Study

Tasks, which need to be undertaken as part of this phase, include the following:

· Review all available relevant information (discussions with Local Government and Main Roads personnel).

· Interpretation as required
Geological Mapping;


Topographic Mapping;


Cadastral Mapping;


Aerial Mapping.

· Identification of any Crown Reserves, which may contain suitable prospects.

· Site visit.

· Liaison with Department of Conservation and Land Management and other land management authorities to obtain details of restrictions, which may apply.

· Identification of potential sites for sourcing materials.

· Estimation in broad terms of available quantities of basecourse and sub-base materials.

· Liaison with Local Government/Main Roads/Land holders as required.

· Prioritisation of sources.

· Section 19 of the Mining Act (1978) clearances on all prospective sites where applicable.

· Reporting.

204.5.4.2.2
Phase 2 - Investigation

Tasks, which need to be undertaken as part of this phase, include the following:

· Liaison with relevant authorities/landowners regarding access.

· Commission and supervision of materials investigation work and testing.

· Excavation and logging of test holes, which must be spaced as a minimum 25 metre grid pattern.

· Sampling to determine material quality.

· Laboratory testing.

· Analysis of test results.

· Recommendation of appropriate use of material.  Where options exist for the sourcing of pavement materials, the Consultant shall undertake a cost benefit analysis to determine which source is to be used, and make the appropriate recommendation made to the Principal’s Representative.

· Reporting.

Pit management plans shall be produced and approved by the Principal’s Representative.  The pit management plan must, as a minimum, address the following issues:

· Define the size, shape and layout of the pit area.

· Map the potential gravel areas and proposed haul routes with a GPS, recording grid co-ordinates in northings and eastings.
· Show the locations of proposed stockpiles of vegetation, overburden, access tracks and road building material.

· Describe how the pit area will be rehabilitated.

If oversize material is to be separated from the stockpiled material or blending of materials is required, then the method by which this is to be achieved shall be described in the pit management plan.

204.5.4.2.3
Phase 3 - Stockpiling
Tasks, which need to be undertaken as part of this phase, include the following:

· Supervision of stockpiling.

· Sampling to determine material quality.

· Laboratory testing (as detailed in Report No. 2001-6M “Gravel Search Manual”).

· Analysis of test results.

· Reporting.

204.5.4.3
Information for Tenderers

All information relating to pavement materials location shall be presented in a report, which is suitable for inclusion as an Information for Tenderers Document.  The ‘Information for Tenderers” shall be prepared in accordance with Main Roads Materials Engineering Branch’s Report No. 2006-40M “Guidelines for the Preparation of Information for Tenderers”.
204.5.4.4
Basecourse and Sub-base Standards

Unless otherwise instructed by the Principal, any general naturally occurring basecourse and sub-base shall be comply with the guidelines shown in Main Roads Materials Engineering Branch’s Report No. 2001-6M “Gravel Search Manual”.

For lateritic gravels the Consultant shall ensure that the material complies with Main Roads’ (TDP) Specification 501 “Pavements (includes Stabilisation)” and the NAASRA (Austroads) Document “Pavement Materials Part 2 – Natural Gravel, Sand Clay and Soft and Fissile Rock (1980)”.
The minimum testing frequency for assessing naturally occurring basecourse and sub-base shall be in accordance with Main Roads Materials Engineering Branch’s Report No. 2001-6M “Gravel Search Manual”.

204.5.4.5
Embankment Material Standards

Unless otherwise instructed by the Principal, embankment material, which includes borrow and cut to fill shall be free of significant quantities of organic and other deleterious material.

Borrow Material
Borrow is embankment material, which is sourced from pits away from the road alignment, and shall be selected to minimise pavement thickness.  Unless otherwise agreed by the Principal, borrow material shall be selected to conform to the requirements of Main Roads (TDP) Specification 302 “Earthworks”.

	Investigation
	Test
	Frequency

	Embankment
	PSD, PI, LS & MDD
CBR at the expected in service density condition and 100% of OMC (4 day soaked if required for the expected in service drainage condition).
	1 per 5,000m3

	PSD  -  Particle Size Distribution        

PI  -  Plasticity Index            

LS  -  Linear Shrinkage            

CBR  -  California Bearing Ratio          

MDD  -  Maximum Dry Density        


Table 204.5/4  Minimum Testing Frequency for Borrow Material

The above are minimum testing requirements, and may need to be increased depending on material variability.  Care must be taken to ensure that all samples are representative.

Cut to Fill
Cut to fill may contain material, which includes boulders.

The Consultant shall ensure that unless otherwise agreed by the Principal, cut to fill shall comply with the Oversize Material Limitations in Main Roads (TDP) Specification 302 “Earthworks”.
204.5.5
Quarry Establishment

204.5.5.1
General

Investigations for the establishment of a new quarry or the extension of an existing quarry shall be carried out in accordance with Main Roads Materials Engineering Branch’s Report 90/1M “Materials Investigation Guide for Quarry Site Location and Assessment”.

The investigations shall be performed in two stages.

204.5.5.2
Stage 1 - Desk-top Study

Tasks undertaken under this stage shall include the following:

· review and interpretation of all available relevant information including regional topographical and geological maps and aerial photographs.

· identification of current land tenure including freehold property, pastoral leases, mining leases, prospecting licences, exploration licences, Crown Reserves and other forms of land tenure in the search area.

· identification of potential quarry sites and water bore sites for investigation and quarrying purposes.

· site visit.

· liaison with land owners, lease holders, authorities in which the land is vested etc.

· Section 19 of the Mining Act (1978) clearances on all prospective sites where applicable.

· prioritisation of sources.

· reporting.

204.5.5.3
Stage 2 - Investigation

Tasks undertaken under this stage shall include the following:

· obtaining all environmental clearances;

· establishing a water bore at the quarry site in accordance with Section 204.5.6 Water Bore Establishment;
· commissioning and supervision of investigation and testing work;

· drilling and logging of boreholes;

· sampling and testing to determine material quality;

· analysis and interpretation of investigation results;

· reporting;

· preparation of an Information for Tenderers Document.

204.5.5.4
Quarry Product Standards

Source rock shall be suitable for the production of:

· concrete aggregates complying with the requirements of Australian Standard 2758, Part 1- Aggregates and Rock for Engineering Purposes - Concrete Aggregate.

· sealing and asphalt aggregates complying with the requirements of Main Roads Materials Engineering Branch’s Document 71-06-135 “Materials for Bituminous Surfacing Treatments”.

· crushed rock base complying with the requirements of the Main Roads (TDP) Specification 501 “Pavements (includes Stabilisation)”.

204.5.6
Water Bore Establishment

Investigations for the establishment of water bores shall be carried out by an experienced hydrogeologist in accordance with this Brief.

The investigations shall be performed in two stages:

204.5.6.1
Standards

The minimum bore yield shall be 10 kilolitres per hour unless otherwise authorised by the Principal.  Bore yield shall be determined by pump testing in accordance with AS 2368 “Test Pumping of Water Wells”.

Water for basecourse construction purposes shall be potable unless otherwise approved by the Principal.

Where it is proposed to use non-potable water for basecourse construction purposes issues raised in Main Roads Materials Engineering Branch’s Document 6706-02-133 “Water to be Used in Pavement Construction” shall be considered in the design and specification of the works.

204.5.6.2
Stage 1 - Desktop Study

Tasks undertaken under this stage shall include the following:

· review and interpretation of all available relevant information including regional topographical and geological maps and aerial photographs.

· identification of current land tenure including freehold property, pastoral leases, mining leases, prospecting licenses, exploration licences, Crown Reserves and other forms of land tenure in the search area.

· identification of potential water bore sites.

· site visit.

· liaison with land owners, lease holders, authorities in which the land is vested etc.

· prioritisation of sources.

· reporting.

204.5.6.3
Stage 2 - Investigation

Tasks undertaken under this stage shall include the following:

· obtaining all environmental clearances;

· commissioning and supervision of investigation and testing work;

· drilling and logging of boreholes holes;

· sampling and testing of water;

· pump testing;

· reporting;

· preparation of an Information for Tenderers Document.

GUIDANCE NOTES

DELETE GUIDANCE NOTES FROM FINAL DOCUMENT AFTER USING FOR REFERENCE

All edits to downloaded Briefs shall be tracked (most word processing software allows this to be done automatically).  Deletions shall be struck through e.g. example.  Insertions shall be in italics e.g. example.  If all information relating to a clause is deleted then the clause number should be retained and the words "NOT USED" should be inserted. 

The proposed documents with tracked changes shall be submitted to Main Roads for review, prior to printing the final batch of documents.  When this final printing is carried out, changes are saved and the tracked changes option is to be turned off.

The Custodian of this section of the Brief is Mr Ross Keeley (Pavements Surfacing Manager) ph: 9323 4724.

1. Clause 204.3.5.3
Flexible Pavement Thickness

Even though the calculations may indicate that a lesser pavement thickness is appropriate, some Regions use a minimum pavement thickness for their roads.  If the Region does not wish to specify a minimum pavement thickness or a minimum basecourse thickness then the text and heading of Clause 204.3.5.3 can be deleted, but insert the words “Not Used” in place of the deleted text to retain the Clause numbering sequence.
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