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   SECTION 180 RIDE QUALITY FOR PAVEMENTS
   GUIDE NOTES FOR THE USE OF THE STANDARD SPECIFICATION
   SUMMARY OF ACTION TO BE TAKEN IN THE PREPARATION OF SPECIFICATIONS
   1. Decide whether the nature and size or the job or parts justify a
   ride quality requirement. In doing so also consider the type of works
   (e.g. new construction, rehabilitation, widening etc.) combined with
   possible construction constraints (e.g. construction under traffic,
   staged works, level controls etc).
   2. Insert areas to be excluded from the ride quality requirements in
   Table 180.091.
   3. Insert ride quality limits (in IRI units) for Mean Lane Roughness
   and Individual Lane Roughness into Table 180.092 from the information
   contained in Table A.
   4. Where the specification identifies a maximum depth of overlay or
   nominal thickness, check the limits recommended in Table A are
   achievable. If necessary, revise the limit or alter the scope of the
   work as suggested in the notes to Clause 180.02.
   5. Insert unit rates for pavement construction/rehabilitation into
   Table 180.093 as determined from Table B.
   Specify or show on drawings:
   A typical cross-section showing the pavement composition, including
   layer thicknesses.
   The class or type and nominal size of material to be supplied for
   various pavement layers, together with alternative sizes where
   applicable.
   Pavement areas and/or lengths and widths to be surfaced or areas
   requiring rehabilitation treatments.
   Include:
   Section 166 Traffic Management (as appropriate)
   Section 173 Examination and Testing of Materials and Work (Roadworks)
   Section 175 Referenced Documents for Standard Specifications for
   Roadworks and Bridgeworks
   Section 199 Provision for Adjustment of Contract Sum (as appropriate)
   Include where necessary:
   Contract specific clause to specify any specific rideability
   requirements.
   Roughness data of existing pavement in the Information for Tenderers,
   particularly when a lump sum contract with an asphalt overlay is
   specified.
   Strikeout or Include:
   Any parts of clauses marked *** in this section of the specification
   Section 180.04(c)
   Insertions:
   Clause 180.09 - Schedule of Details
   Table 180.091 - Locations Exempted from Ride Quality Requirement.
   Refer to guide notes section 180.01.
   Table 180.092 - Standard of Ride Quality. Refer to guide notes Table
   A, Recommended Maximum Roughness Limits.
   Table 180.093 - Basis of Payment Deduction. Refer to guide notes Table
   B, Recommended Nominated Unit Rates for Pavement Construction.
   180.01 GENERAL
   This section is used for:
     * 
       pavement construction and rehabilitation for new pavement;
     * 
       in situ pavement base stabilisation;
     * 
       pavement reconstruction;
     * 
       granular resheets; and
     * 
       asphalt overlays.
   Where specified ride requirements are required for the finished
   surface of roads and bridges.
   A complying profiler must be used to measure roughness under this
   specification. All vehicle mounted laser profilers and the ARRB TR
   walking profiler generally meet this requirement. The unit of
   roughness is the International Roughness Index (IRI) measured in
   m/km/lane.
   The expected roughness values contained in Table A were based on
   greenfield site construction assessments. Given site restrictions such
   as level controls, matching into existing works, short lengths,
   restrictive ability of treatment to achieve high ride quality
   requirements, etc. it is appropriate to have a different requirement
   for rehabilitation sites when compared to greenfield sites. In
   addition, where construction of new pavement (e.g. realignment works
   are undertaken under traffic), greenfields ride requirements may not
   be appropriate given the possible constraints placed on the
   Contractor. Lesser ride requirements may need to be specified.
   Modern construction methods such as laser technology and GPS systems
   etc should complement the ability of a contractor to achieve high
   levels of rideability and the use of exemptions particularly for
   greenfield construction sites should not be warranted.
   If the Superintendent approves measurement and acceptance of ride
   quality on a prepared granular surface prior to application of a
   bituminous surfacing treatment, a vehicle with a front mounted laser
   should be used. The results from rear mounted laser profilers can be
   affected by dust and muddy water spray and are not reliable under
   these circumstances.
   180.02 PERFORMANCE REQUIREMENTS
   (a) General
   Generally no distinction is made in the specification between
   different pavement types (asphalt, granular with sprayed seal or
   concrete) as all forms of pavement construction need to meet the same
   ride quality the only exception being Category 1 Roads where different
   requirements are applied to roads with Asphalt and Sprayed Bituminous
   Surfacing’s. Superior paving systems used for asphalt work make it
   easier to achieve a high level of ride quality.
   A very high standard of ride quality is required on high speed rural
   and urban roads with a speed limit in excess of 80 km/h for reasons of
   driver comfort, safety and to reduce road user costs and accelerated
   pavement wear and deterioration. On other very heavily trafficked
   roads with a speed limit in excess 60 km/h there are also significant
   economic benefits derived from a high standard of ride quality.
   Research has shown that if the International Roughness Index IRI is
   lowered by 0.40 (10 NAASRA counts) the whole of life cost of the
   pavement reduces by about 12% for average traffic growth and discount
   rates.
   Table A below lists recommended IRI limits for various classes of road
   for insertion into Table 180.092 of the specification. IRI values have
   been rounded off to the nearest 0.10 m/km/lane.
   The software used in association with modern roughness measuring
   devices produce roughness information in IRI. If required, a formula
   can be used to convert between IRI and NAASRA counts/km.
   One NAASRA count in counts/km/lane is approximately equivalent to an
   IRI of 0.04 m/km/lane. The more precise conversion is given by the
   following formulae:
   NAASRA Counts/km/lane = (26.49 x IRIqc) -1.27
   or
   IRIqc = (NAASRA Counts/km/lane + 1.27) / 26.49
   Any proposal to specify different roughness limits than the limits
   shown in Table A should be first discussed with the Asset Management
   Branch.
   In cases where the Asset Management Branch approves a project on the
   basis of improving roughness down to a certain value and this value is
   different to that specified under Table A, the agreed value should be
   used.
   Table A - Recommended Maximum Roughness Limits
   Road Category
   Maximum Individual Lane Roughness for any 100 m Segment
   Maximum Mean Lane Roughness Value for Lot
   IRI qc
   m/km/lane
   (max)
   New Works
   IRI qc
   m/km/lane
   (max)
   Rehabilitation Works
   IRI qc
   m/km/lane
   (max)
   Scale A
   All Category 1 Roads with Asphalt Surfacing
   2.00
   1.40
   1.60
   Scale B
   All Category 1 Roads with Sprayed Bituminous Surfacing
   All Category 2 and 3 Roads
   All Category 4 and 5 Roads with traffic AADT ≥ 1,500 vpd
   2.30
   1.60
   1.90
   Scale C
   All Category 4 and 5 Roads with traffic AADT < 1,500 vpd
   2.70
   2.00
   2.00
   Notes on Table A
   1. The requirements for New Works shall apply to all works with newly
   constructed roads and where existing roads have been reconstructed
   with a new geometric design alignment.
   2. Where reconstruction or other road enhancement works have been
   undertaken without design changes to the vertical and horizontal
   alignment of the existing road such as road widening to existing roads
   then the requirements for Rehabilitation Works are to apply.
   3. The post rehabilitation roughness targets will apply to all
   rehabilitation types (including cement modification and granular
   resheet) except for thin asphalt overlays.
   4. These limits may not be achievable for thin asphalt overlays where
   there is a tight restriction on the depth of overlay. The use of the
   formula as explained in the following notes should be used to
   calculate a feasible limit for ride quality in such cases.
   5. Pavements Constructed Under Traffic- Clause 160.16 has been
   included in Section 160 to allow the Superintendent to add an
   additional allowance of 0.2 IRI where pavements are required to be
   constructed under traffic due to width constraints. No allowance is
   required to be provided in Table 180.092 for this purpose.
   (b) Asphalt Overlays
   For asphalt overlays where it is proposed to specify a nominal or
   maximum thickness of overlay, the limits for the Mean Lane Roughness
   given in Table A may not be achievable. This will depend on the
   thickness of the overlay specified and whether or not an asphalt
   regulation layer or extensive cold planing over the whole area is to
   be undertaken. The likely roughness achieved after overlay can be
   calculated from:
   IRI a = 0.3 + (0.667 x IRI b) - (0.0109 x T)
   Where: IRI a = Roughness after overlay (IRI m/km)
   IRI b = Roughness in IRI before overlay (IRI m/km)
   T = Thickness of asphalt layer (mm)
   Notes on use of the above:
   1. The formula is based on a single layer of asphalt with a nominal
   depth between 15 mm and 50 mm.
   2. The existing IRI does not exceed 5 m/km.
   3. Thickness of cold planing can be assumed to produce the same
   improvement as the same thickness as asphalt regulation.
   4. The ride quality improvement for a combined regulation (or cold
   planing) and overlay can be estimated by determining the IRI a after
   regulation using the regulation thickness as (T) then substituting
   this figure as IRI b in a second application of the formula using the
   overlay thickness as (T).
   Where the calculated value of IRI a using the above formula exceeds
   the limits given in Table A, (or the value agreed with the Asset
   Management Branch) the following options should be considered:
   - review the proposed treatment type; or
   - specify the limit as calculated by the formula unless the limit is
   considered too high or is well above the roughness value forming the
   basis for approval of the works; or
   - call for alternative tenders to either achieve the roughness limit
   as calculated by the formula, or the recommended limit given in Table
   A; or
   - undertake a detailed examination of the existing roughness profile
   and include a provisional item for additional works required at
   isolated very rough locations (such additional works may include major
   patching, cold planing, thicker overlays with possible reconstruction
   and raising of kerb and channel).
   Where the calculated value of IRI a using the above formula is less
   than the recommended limit(s) given in Table A, the value agreed by
   the Asset Management Branch should be specified.
   The Individual Lane Roughness value for a different Mean Lane
   roughness value other than shown in Table A can be determined by
   multiplying the Mean Lane Roughness value by a factor of 1.4.
   If it is proposed to use a Lump Sum contract for an asphalt overlay
   with a ride quality requirement, it will be necessary to include
   roughness measurements of the existing surface as Information for
   Tenderers. This information may be obtained from the Road Assets
   System or determined from a separate roughness survey prior to
   advertising the contract.
   (c) In situ Stabilisation
   For in situ stabilisation of base pavement it is important to allow
   the contractor flexibility in the choice of the cementitious binder
   within the requirements of Section 307. If a cementitious binder has
   insufficient working time to allow proper trimming and surface
   preparation it may be very difficult for the contractor to meet the
   specified minimum ride quality requirement.
   180.04 MEASUREMENT AND REPORTING OF RIDE QUALITY
   There are two ride quality measurements undertaken of the completed
   works to accept or have deductions made; after practical completion,
   and just prior to the completion of the defects liability period. If
   the rideability results after practical completion fall outside the
   specification then the deductions as per the specification Clause
   180.06 should be applied. Measurement of ride quality should be
   repeated no earlier than three months or later than one month before
   the end of the Defects Liability Period. At the end of the defects
   liability period the rideability is unlikely to improve however it may
   have deteriorated and a lower level of ride results. Only the
   additional value of the deduction (over and above the first measure at
   practical completion) should be applied.
   Strikeout Clause 180.04(c) for small jobs such as major patching where
   the main control is matching into existing pavement.
   180.06 PAYMENT DEDUCTION PROVISIONS
   Table 180.093 of the specification requires a nominated unit rate for
   pavement construction to be inserted for the purpose of calculating
   payment deductions in cases where the Superintendent agrees to accept
   the work at a reduced cost in lieu of rectification. Table B gives
   recommended nominated unit costs for new pavements and for pavement
   rehabilitation works for various types of pavements to standardise the
   deduction amount for Lump Sum Contracts.
   If rehabilitation is estimated to cost more than 50% of the residual
   value of the existing pavement, the unit cost for new pavement should
   be used.
   Table B - Recommended Nominated Unit Rates for Pavement Construction
   Roughness Scale
   (Refer Table A)
   Pavement Type
   Granular with Sprayed Seal Surface
   Granular with Asphalt Surfacing
   Deep Strength Asphalt and Concrete
   New
   $/m2
   Rehabilitation
   $/m2
   New
   $/m2
   Rehabilitation
   $/m2
   New
   $/m2
   Rehabilitation
   $/m2
   A
   40
   20
   50
   25
   70
   35
   B
   30
   15
   40
   20
   60
   30
   C
   20
   10
   30
   15
   50
   25
   Note: The rates shown in the table are indicative values and contract
   administrators should assess the current rates for each of the
   pavement types to be constructed.
   Another method for the deduction unit cost is to use Schedule 2 items
   as a base year value and apply an appropriate price index to provide
   cost figures for pavement construction of the project.
   180.09 SCHEDULE OF DETAILS
   Locations exempted from the ride quality provision are to be inserted
   in Table 180.091. Consideration should be given to the following:
   (a) Bridge Decks
   The ride quality that can be achieved for bridge decks depends on the
   type of construction and the number and type of expansion joints used,
   however it should not be to a lesser standard than the road approaches
   to the bridge. There are economic benefits in providing a high
   standard of ride quality on bridge decks due to the reduction in
   dynamic impact loads. Road users also do not discount their
   expectations when crossing a bridge and therefore VicRoads should not
   accept a lower standard for pavement transitions onto and exiting a
   bridge structure.
   (b) Small Jobs
   If the job is very small or contains limited access areas, a high
   level of ride quality under these circumstances may be difficult to
   achieve in practice.
   Ride quality is not as important for very low speed traffic locations
   such as roundabouts.
   Where the lengths of test lots are likely to be less than 300 m it may
   not be practical or economical to specify ride quality.
   If a short length of pavement construction is a continuation of a
   longer length of progressive construction or reconstruction it may be
   appropriate to include a ride quality requirement for the short
   length. If the short length to be treated as an isolated section it
   may not be appropriate to specify a ride quality requirement if the
   adjacent existing pavement has very poor ride quality.
   (c) Pavement Widening and Part Width Reconstruction
   The ride quality provisions should not be applied to pavement
   widening, and part width reconstruction or in situ base stabilisation
   of pavements less than the full pavement width including any sealed
   shoulders where the new pavement is required to match the profile of
   the existing pavement or sealed shoulders. If there is no provision
   for an asphalt overlay or granular resheet over the existing pavement
   or sealed shoulders as part of the work the new widening or part width
   reconstruction or stabilisation, the completed works will simply
   follow the profile of the adjacent existing pavement and match the
   ride quality of the existing pavement.
   (d) Left Lane in Urban Areas
   Where the left lane is used as a parking lane for all or part of the
   day or the crown of intersecting roads intrudes into the left lane the
   ride quality requirement for the left lane only may be excluded or
   alternatively, a lower standard of ride quality may be specified.
   (e) Short Term Design Treatment Life
   In some circumstances, VicRoads may nominate a pavement treatment
   which might not achieve ride requirements at the end of the Defects
   Liability Period due to the inadequacy of the treatment in addressing
   existing pavement deficiencies. In this case the specified treatment
   may have been designed to provide a very short term life. In such
   cases consideration should be given to excluding or reducing the ride
   quality requirements or only applying at practical completion.
   Alternatively, where the ride requirements are fully applied and not
   achieved at the end of the Defects Liability Period, an assessment of
   the cause(s) of the poor performance will need to be made.
   (f) Geometric Characteristics of the Road
   Where the road section consists of undulations, tight corners/curves
   over short lengths it may be difficult to construct and meet the ride
   quality outcomes of the specification. This situation is more likely
   to apply to some sections of Class C roads where the geometric design
   may provide a project difficult to construct to ride quality
   requirements. In this case the ride quality provisions may need to be
   omitted.
   Should this occur over a short length of the project it may still be
   appropriate to specify ride requirements. However when evaluating ride
   results due consideration should be given that the required ride
   criteria may not have been achievable. Alternatively the specific area
   of concern could be omitted from ride quality assessment.
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