Department of Transport and Main Roads

Specification (Measurement)

Transport and Main Roads Specifications
MRSO09 Plant-Mixed Pavement Foamed Bitumen
Stabilised Pavements

July 2022

Quensland
Government



Copyright
© The State of Queensland (Department of Transport and.MainiRoads) 2022.

Licence

This work is licensed by the State of Queefsland (Department of Transport and Main Roads) under
a Creative Commons Attribution (CC BY) 4:0 International licence.

CC BY licence summary statement

In essence, you are free to capy, communicate and adapt this work, as long as you attribute the
work to the State of Qéeensland(Pepartment of Transport and Main Roads). To view a copy of this
licence, visit: https://creativecommons.org/licenses/by/4.0/

Translating and interpreting assistance
The Queensland Government is committed to providing accessible services to
Queenslanders from all cultural and linguistic backgrounds. If you have difficulty
understanding this publication and need a translator, please call the Translating and
Interpreting Service (TIS National) on 13 14 50 and ask them to telephone the
Queensland Department of Transport and Main Roads on 13 74 68.

Disclaimer

While every care has been taken in preparing this publication, the State of Queensland accepts no
responsibility for decisions or actions taken as a result of any data, information, statement or
advice, expressed or implied, contained within. To the best of our knowledge, the content was
correct at the time of publishing.

Feedback
Please send your feedback regarding this document to: tmr.techdocs@tmr.qgld.gov.au

Transport and Main Roads Specifications, July 2022


https://creativecommons.org/licenses/by/4.0/
mailto:tmr.techdocs@tmr.qld.gov.au

Contents

1 L Yo 11T T o
2 Measurement Of WOIKS ........cccoiieiiiiiiir it ss e s e s s n e s mnn e nanan
2.1 Standard WOTK EEIMS ...ttt sttt e e sttt e e sne e e e e snaeeeesneeeas
A (o) ¢ (@] o1T =1 o] o 13 TS PTPPRPRR
2.3 Calculation Of QUANTILIES.........ueiiiiiii i e e e e e e e st ae e e e e e e sesannraneeaaeeeaan
2.3.1 Bituminous StabiliSiNG @ENT .............ccooiueeiiiiie e
2.3.2 Secondary stabiliSing @QENt ...............ueeeieeeeeeeeeeee ettt
2.3.3 Mill existing pavement material and diSPOSE Of it.............ccccvveeeeeeeeesiiiiieiaae e
2.3.4 Mill existing pavement material, transport to Principal nominated location and
STOCKPIIE @t TRIS IOCALION ...........eeeeeeee st ssssssssssssssssssssssssnsssssssnsnsnsnnnnnnns
2.3.5 Preparation of bound and concrete surfaces and bound pavements ..................c.........
2.3.6 WELEE CUKIINQ ... ssssssssssssssssssssssssnsnsssnsnnnnns
3 Utilisation of a rejected lot for a reduced level of service..........cccocoeerreriiricccseceree s,
3.1 Maximum reductions in standards for a reduced level of service........ g ceeeiieeeiiiiieeeee e,
3.2 Defects in blended / combined material to be stabilised ............ccc..... b e,
3.3 Determination of the reduced value.............ccoooiiieiiiiiie e bt e
3.3.1 (L= 0 =T TR S S SR
3.3.2 Blended / combined material to be StabiliSed. fi.......-0% ...eeeeeruieeeisiee e
3.3.3 Compaction StANAAId ..............cccccuuueeeieee s e s sdsseeeeaseessesisseeeaaeeessssstaaaaeeesassnnees
3.3.4 Road roughness (SUIfaCe @VENNESS) ....he...do.irueeeeeeeeesiiiirieiaeeeeeseiteeeaaaeeesesiseeaaaaeeasa
3.3.5 Stabilising @gent CONLENE .............ccc.oee e ettt aa e
3.3.6 Relative moisture ratio feed stockpile (RMR FSP) and foamed bitumen (RMR FB) .....
3.3.7 Thickness of stabilised layer ... 00 o e
3.4 Application of the reduced value PaymMENTIS . ......ccoiiiiiiiiiieee e
4  Additional payment for a higher standard of surface evenness ........cccccceeccvcierreriresccccnceeennn,
g B C 1Y =T = | o eSS
o =N 1= | R 8
4.3 Quantity of pavement to'which'the additional payment applies ..........ccccovveieiiii i, 9
5 Class 170 spray SealfiNterfayer ............cccoiiiiiiiicc i ssssrr s ssssr s e e s s s ssmne e e e eessnssnnmnnns

Transport and Main Roads Specifications, July 2022



Specification (Measurement), MRS09 Plant-Mixed Foamed Bitumen Stabilised Pavements

1 Introduction

This Specification applies to the construction of stabilised layers in road pavements using a plant-
mixed pavement material that comprises a mixture of unbound granular pavement material, foamed
bitumen, and a secondary stabilising agent.

This Specification shall be read in conjunction with MRS01 /ntroduction to Specifications,
MRS50 Specific Quality System Requirements and other Specifications as appropriate.

This Specification forms part of the Transport and Main Roads Specifications Manual.

2 Measurement of Works
2.1 Standard Work Items

In accordance with the provisions of Clause 2.1.3 of MRS01 Introduction to Specifications, the
Standard Work Items covered by this Specification are listed in Table 2.1.

Table 2.1 — Standard Work Items

Standard Item Description Unit of
No. P Measurement

Plant-Mixed Pavement Layers Stabilised using,Foamed Bitumen

40501 Mill existing pavement material and dispose of it [depth, m?
location)
40502 Mill existing pavement material [depth; location], transport m?

to Principal nominated location andistockpile at this location
[stockpiling location]

40503 Preparation of existingssurface before construction of m?
stabilised layer — concrete and bound pavements
[description, location]

40504P New materials 10 replace material not suitable for m3
stabilisation [type ofhew material] (Provisional Quantity, if
ordered)

40508 Plant-mixed foamed bitumen stabilised pavement m?3
[description UM1 / UM2 / UMS3, location)

40511 Water curing [location] m?

2.2 Work Operations
Item 40501 Mill existing pavement material and dispose of it [depth, location]
Work Operations incorporated in the above item include:

a) Work Operations listed in Clause 2.1.5 of MRSO01 /ntroduction to Specifications

b) milling of the pavement to the depth(s) and in the area(s) nominated in the contract
documents

¢) removing and disposing of all milled materials, and

d) maintenance of the subgrade and/or pavement courses.
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Item 40502 Mill existing pavement material [depth, location], transport to Principal
nominated location and stockpile at this location [stockpiling location]

Work Operations incorporated in the above item include:
a) Work Operations listed in Clause 2.1.5 of MRSO01 /ntroduction to Specifications

b) milling of the pavement to the depth(s) and in the area(s) nominated in the contract
documents

c) loading of all materials

d) transporting, delivering and stockpiling of all milled materials to the nominated stockpile
site(s), and

e) maintenance of the subgrade and/or pavement courses.

Item 40503 Preparation of existing surface before construction of stabilised layer —
concrete and bound pavements [description, location]

a) Work Operations listed in Clause 2.1.5 of MRS01 Introduction to Specifications
b) cleaning of pavement including brooming / sweeping on existing surface
c) maintenance of the pavement and/or subgrade coursesyand

d) Work Operations as per Clause 8.9.9.2 of MRTSO09, Plant-Mixed Pavement Layers Stabilised
using Foamed Bitumen.

Item 40504P New materials to replace material not;suitable for stabilisation [type of new
material] (Provisional Quantity, if ordered)

Work Operations incorporated in the above'item include:
a) Work Operations listed in Clause,2:1:5.,0f MRS01 Introduction to Specifications
b) supply and delivery of allgmaterials
c) spreading the materials

d) compacting and.trimming the materials to facilitate plant-mixed foam bitumen stabilised
materials

e) maintenance of the subgrade and/or pavement courses, and
f) associated material and construction compliance testing.

Item 40508 Plant-mixed foamed bitumen stabilised pavement [description UM1/ UM2 / UM3,
location]

Work Operations incorporated in the above item include:
a) Work Operations listed in Clause 2.1.5 of MRSO01 /ntroduction to Specifications

b) supplying, transporting, delivering and storing all materials including the bitumen, secondary
stabilising agent and materials to be stabilised

c) supply, delivery and incorporation of bitumen foaming agent(s)
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d) stockpiling, storing, metering, screening, processing (e.g. pulverising / breaking down
particles, sieving of materials as required), blending and mixing of all components of the
mixture to produce a uniform, complying material

e) removing and disposing of unsuitable (e.g. oversize) material

f) delivering, placing, compacting and, if necessary, trimming of the stabilised material

g) excavating, removing, disposing and replacing segregated material

h) removing and disposing of trimmed material(s)

i) preparing joints and surfaces including a hard-cut (if multiple stabilised layers are constructed)
j)  proof roll testing

k) maintenance of the stabilised pavement layers, and

I) associated material and construction compliance testing including laboratory foamed bitumen
mix design(s) and produced foamed bitumen material by the Contragtor’s mixing equipment as
per Clause 7.4 of MRTS09 Plant-Mixed Foamed Bitumen Stabilised Pavements.

Item 40511 Water curing [location]

Work Operations incorporated in the above item include:
a) Work Operations listed in Clause 2.1.5 of MRSO01 Introduction to Specifications
b) supply, transport, delivery and storage of water

c) applying the water such that the stabilised layerisymaintained in a damp condition at all time
during the curing period, and

d) associated material and construction.compliance testing.
2.3 Calculation of quantities
2.3.1 Bituminous stabilising agent

The volume of the bituminous stabilising agent in litres at 15°C, shall be calculated using the following
formula:

C 1
Vg =0Q XD X—-x1000 X —

100 1.04
where: Vs = volume of bitumen, in litres at 15°C
Q = quantity of material to be stabilised in the lot, in m?

maximum dry density of a representative sample of the unbound material to be
D = stabilised (Type UM1, UM2, or UM3), compacted to 100% of standard
compaction, in tonnes per m3, and

C = specified content of bitumen, in precent (%).
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2.3.2 Secondary stabilising agent

2.3.21 Hydrated lime

The mass of hydrated lime shall be calculated using the following formula:

C
M=QXDXx——X

where: M

C

AlLx

ALy

ALy

100 ALy
mass of secondary stabilising agent (hydrated lime), in tonnes
quantity of material to be stabilised in the feed stockpile lot, in m?

maximum dry density of a representative sample of the unbound material to be
stabilised (Type UM1, UM2, or UM3), compacted to 100% of standard
compaction, in tonnes per m?

specified content of secondary stabilising agent, in percent (%)

available lime index for hydrated lime used in the laboratery mix design testing
(%), and

available lime index for hydrated lime used, in consfruction (%).

The total mass of hydrated lime shall be the sum of the masses,of hydrated lime calculated for each

lot.

2.3.2.2 Hydrated lime / fly ash blend

The mass of hydrated lime / fly ash blend shalldbe caleulated using the following formula:

C
M=QXDX—X

where: M

C
Pra
PhL

ALx

ALy

100

(PFA) Pug ALy
— | + 5= X

100 100 4 AL,
mass of secondarysstabilising agent (hydrated lime / fly ash blend), in tonnes

quantity ofimaterial to be stabilised in the feed stockpile lot, in m3

maximum dry density of a representative sample of the unbound material to be
stabilised (Type UM1, UM2, or UM3), compacted to 100% of standard
compaction, in tonnes per m3, and

specified content of secondary stabilising agent, in percent (%)
the proportion of the secondary stabilising agent blend that is fly ash, (50%)
proportion of the secondary stabilising agent blend that is hydrated lime, (50%)

available lime index for hydrated lime used in the laboratory mix design testing
(%), and

available lime index for hydrated lime used in construction (%).

The total mass of hydrated lime / fly ash blend shall be the sum of the masses of hydrated lime / fly
ash blend calculated for each lot.
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2.3.3 Mill existing pavement material and dispose of it

The quantity of the material to be milled off and disposed of shall be taken as the area over which the
existing pavement is to be removed by milling and disposed of.

2.3.4 Mill existing pavement material, transport to Principal nominated location and stockpile
at this location

The quantity of the material to be milled off, transported and stockpiled shall be taken as the area over
which the existing pavement is to be removed by milling and so transported and stockpiled.

2.3.5 Preparation of bound and concrete surfaces and bound pavements

The quantity of the existing surface to be prepared before construction of stabilised layer shall be
taken as the area of bound surfaces over which the stabilised layer is to be laid.

2.3.6 Water curing

The area of water curing shall be calculated from the lengths and widths ofithe lots of stabilised
pavement constructed.

3 Utilisation of a rejected lot for a reduced level of service

3.1  Maximum reductions in standards for a reduced level.of service

A lot shall not be utilised for a reduced level of service if:

a) the actual value for any property or requirement'not listed in the first column of Table 3.1(a)
has failed to meet the specified limit or reqéirement for such property or requirement

b) the actual value for any property or requirementflisted in the first column of Table 3.1(a) has
deviated by more than the extended limit stated in the second column of Table 3.1(a)

c) the actual value for any propertyagiven n Table 3.1(a) or Table 3.1(b) has deviated from the
specified limit (not the extended limit) for the same property in the immediately preceding lot,
or

d) the actual value for any property given in Table 3.1(a) or Table 3.1(b) has deviated from the
specified limit{(not'the extended limit) for that property in more than three lots for any
preceding work.

Table 3.1(a) — Extended limits

Property Extended Limit
Blended / combined material to be Maximum of T
stabilised a) defects for any individual sample, or
b) a lot average of 3 defects (refer to
Clause 3.2).

Characteristic value of relative compaction Minimum characteristic value of relative compaction
no less than the specified relative compaction minus
2%.

Road roughness (surface evenness) Maximum road roughness value of Rm as stated in
Clause 1 of Annexure MRS09.1. Where Rn is not so
stated, it shall equal Rs + 0.76 m/km, where Rs is
defined in MRTSO09.
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Property

Extended Limit

Primary stabilising agent content
(bituminous)

Minimum content no less than the ordered content
(expressed as a percentage) minus 0.3%.

Secondary stabilising agent content

Minimum content no less than the ordered content
(expressed as a percentage) minus 0.5%.

Relative moisture ratio feed stockpile (RMR
FSP) and foamed bitumen (RMR FB)

Relative moisture ratio no less than the specified
minimum RMR minus 10%.

Relative moisture ratio no greater than the specified
maximum RMR plus 10%.

Characteristic value of the stabilised layer
thickness

Minimum characteristic value of the stabilised layer
thickness no less than the design layer thickness
minus 20 mm.

T A defect is as defined in Table 3.1(b).

Table 3.1(b) — Table of defects

Property

Magnitude of Incremental\Departure Outside
the SpecifiediLimits‘or Value which
Accumulates One Defect.

Percentage passing the AS 2.36 mm sieve and
greater.

For each sieve, size; each 2% absolute (or part
thereof).

Percentage passing the AS 0.425 mm sieve and
the AS 0.075 mm sieve.

For'each sieve size, each 1% absolute (or part
thereof).

Ratio of the percentage passing the
AS 0.075 mm sieve to the percentage passing
the AS 0.425 mm sieve.

Wpto 0.05 increase or decrease. Each 0.02 (or
part thereof) increase or decrease beyond the
aforementioned 0.05 increase or decrease.

Liquid Limit

Each 2% absolute (or part thereof) increase

Plasticity Index

Each 0.4% absolute (or part thereof) increase.

Linear Shrinkage.

Each 0.2% absolute (or part thereof) increase.

Weighted Plasticity Index

Each 5 units (or part thereof) increase.

Weighted Linear Shrinkage

Each 2.5 units (or part thereof) increase.

3.2

Defects in blended / combined material to be stabilised

The average number of defects for each lot shall be determined by calculating the defects, if any, for
each and every sample taken from the lot and dividing the total number of defects for the lot by the
number of samples. The number of defects for each sample shall be determined from Table 3.1(b).

3.3 Determination of the reduced value

3.3.1 General

The reduced value shall be determined from the formula given below for the relevant property. Where
there is more than one reduction, the percentage reductions for each property shall be added together
to provide a total percentage reduction which shall apply to the scheduled rate for all relevant Work

Iltems covered by Clause 2.1.
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3.3.2 Blended / combined material to be stabilised
The percentage reduction shall be determined from the following formula:

Percentage Reduction = Nav x 3

where: Nav = the average number of defects determined in accordance with Clause 3.2.

3.3.3 Compaction standard
The percentage reduction shall be determined from the following formula:
Percentage Reduction = (Cs — Ca) x 4

where: Cs = the specified value of compaction, and

Ca

the actual minimum characteristic value of compaction.

3.3.4 Road roughness (surface evenness)
The percentage reduction shall be determined from the following formula:
Percentage Reduction = (Ra — Rs) x 26.49

where: Ra = the measured road roughness value, and

Rs

the specified road roughness value defined in MRTSO09.

3.3.5 Stabilising agent content

The percentage reduction for both the bituminéus and secondary stabilising agents shall be
determined from the following formula:

Percentage Reduction = (8 — Sa) x 10

the ordered stabilising agent content (expressed as a percentage) as defined in
MRTS09,and

S, - thesactual stabilising agent content (expressed as a percentage) determined in
accordance with MRTSO09.

The calculation shall be made for each stabilising agent that is outside the specified limit.

where: S

Where the stabilising agent content of more than one stabilising agent is outside the specified limit, a
percentage reduction shall be calculated for each stabilising agent and summed to get the total
reduction related to stabilising agent content.
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3.3.6 Relative moisture ratio feed stockpile (RMR FSP) and foamed bitumen (RMR FB)
The percentage reduction for moisture contents shall be determined from the following formula:

Percentage Reduction = (Ma — Ms)

where: Ma = the actual average relative moisture ratio (%), and

Ms

the specified maximum or minimum relative moisture ratio value (%).

3.3.7 Thickness of stabilised layer

If indicated in Clause 2 of Annexure MRS09.1, the percentage reduction shall be determined from the
following formula:

Percentage Reduction = ((Dg— 5) — Da) x 2

where: D¢ = the design layer thickness of the stabilised layer (mm), and

D. = the actual minimum characteristic value of the stabilisedlayer thickness
measurements determined in accordance with MRTS09 (mm).
3.4 Application of the reduced value payments

The reduced values shall apply to the lot represented by the tests for the total quantity of the
(individual) stabilised layer.

The work items listed below are applied of the reduced value:
e Item 40508, 40510 and bitumen costs or Iltem,40509.
e Item 40510, if used for the affected lot:
e Item 40511.

4 Additional payment for athigher standard of surface evenness
4.1 General

If indicated in Clause 3'of Anngxure MRS09.1, an additional payment above the scheduled rate shall
be made for the additional'benefit of a higher standard of surface evenness on the surface on the final
pavement layer as represented by the road roughness count rate.

4.2 Payment
Any additional payment shall be determined from the formula:
Additional Payment=R x Q x P

scheduled rates for the Work Items covered by Clause 2.2 to construct the final

where: R = o
stabilised layer
Q = compacted quantity in the lot (as modified by Clause 4.3) (m?), and
Ry — Rp)
P = ( s a)
o1 0.02
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where: P — the additional payment factor due to achieving a higher standard of surface
' evenness
Rs = specified road roughness value defined in MRTS09, and
Ra = measured road roughness value.

Notwithstanding the above, the maximum value of P shall be 0.04.

4.3 Quantity of pavement to which the additional payment applies

The additional pavement shall apply to the lot represented by the higher standard of surface evenness
for the total quantity of the (individual) topmost stabilised layer.

5 Class 170 spray seal interlayer

Where nominated, the Class 170 spray seal interlayer shall comply with MRS11 Sprayed Bituminous
Treatments (Excluding Emulsions).

Class 170 spray seal interlayer shall be measured and specified under thefabovementioned
specification (for example, work items).

Notwithstanding the above this Specification takes precedence‘and the’Class 170 spray seal interlayer
shall also comply with this Specification.
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