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Contract Specifications

• 1987 – CSRA (Orange book)

•1998 – COLTO  (Green Book) 

•2020  – COTO (Green)
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Specifications!
Why change?

 Keep up with technology development

 Keep up with social/political/procurement developments

 Close any “loop-holes” and manipulation by contractors?
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Specifications

Before compiling a specification we must have a design (not product 
design)

• Deformation resistance
• Fatigue/Durability resistance
• Impermeability
• Cannot have best of all in a single layer!
A balance of performance/demand weighting or “multi-layers”

SPECIFICATIONS

What do we want? (Selection & Design)

How do we order it? (Specifications) 

How do we know that we have got what was 
ordered? (QA- Chapter 20)
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Types of specifications

 End-product specification

 Method specification

 Performance-based specification 

NEW COTO Chapter 9 refers extensively to SABITA and other Manuals/Guidelines
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Manual 1 Technical guidelines: Construction of bitumen rubber seals (TRH3 ?)

Manual 2 Bituminous binders for road construction and maintenance (CD)

Manual 3 (Withdrawn)

Manual 4 (Withdrawn)

Manual 5 Guidelines for the manufacture and construction of hot mix asphalt

Manual 6 (Withdrawn)

Manual 7 SuperSurf – Economic warrants for surfacing roads

Manual 8 Guidelines for the safe and responsible handling of bituminous products (CD)

Manual 9 (Withdrawn)

Manual 10 Bituminous surfacing for low volume roads and temporary deviations (CD)

Manual 11 Labour enhanced construction for bituminous surfacings (Chapter 10 Part B?)

Manual 12 Methods and procedures – Labour intensive construction for bituminous surfacings
(CD)

Manual 13 LAMBs – The design and use of large aggregate mixes for bases

Manual 14 (Superseded by TG2)

Manual 15 (Withdrawn)

Manual 16

Manual 17

Withdrawn

Porous asphalt mixes: Design and use

Manual 18 Appropriate standards for the use of sand asphalt (Manual 35?)

Manual 19 Guidelines for the design, manufacture and construction of bitumen rubber asphalt wearing

courses

Manual 20 Sealing of active cracks in road pavements (Chapter 8 ?)

Manual 21 (Superseded by TG2)

Manual 22 Hot mix paving in adverse weather

Manual 23 Code of practice: Loading bitumen at refineries (CD)

Manual 24 (Withdrawn)

Manual 25 Code of practice: Transportation, off-loading and storage of bitumen and bituminous products

Manual 26 Interim guidelines for primes and stone pre-coating fluids
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Manual 27 Guidelines for thin hot mix asphalt wearing courses on residential streets

Manual 28 Best practice for the design and construction of slurry seals (Chapter 8 ?)

Manual 29 Guide to the safe use of solvents in a bituminous products laboratory (Chapter 1 ?)

Manual 30 A guide to the selection of bituminous binders for road construction

Manual 31 Guidelines for calibrating a binder distributor to ensure satisfactory performance

Manual 32 Best practice guideline and specification for warm mix asphalt

Manual 33 Design procedure for high modulus asphalt (EME)

Manual 34 (A) Guidelines to the transportation of bitumen and
(B) Bitumen spill protocol (CD and Booklets)

Manual 35/ TRH8

Manual 36

Manual 37

Manual 38

Design and use of Asphalt in Road Pavements 

Use of reclaimed asphalt in asphalt mixes (TRH 21 !!)

Sampling of road construction materials (TMH 5)

Surfacing Seals (TRH3) ??????
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Technical Guidelines

TG1 The use of modified binders in road construction (NCRT ?)

TG2 Bitumen stabilised materials

TG3 Asphalt reinforcement for road condition

DVDs
DVD100 Test methods for bituminous products
DVD200 Training guide for the construction and repair of bituminous surfacings by hand
DVD300 Manufacture, paving and compaction of hot mix asphalt
DVD410 The safe handling of bitumen
DVD420 Treatment of bitumen burns
DVD430 Working safely with bitumen
DVD440 Firefighting in the bituminous products industry
DVD450 Safe loading and off-loading of bitumen

Selection and design = critical component

Permanent deformation 
(rutting)

- Dependant on degree of expected 
traffic loading

- Dependant on mix type
- Dependant on layer thickness
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Poor performance

WHO’S TO BLAME????

Selection and design = critical component

Fatigue
- Dependant on expected traffic loading
- Dependant on supporting layer stiffness
- Dependant on mix type
- Dependant on layer thickness
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Selection and design = critical component

Impermeability
- Dependant on supporting pavement layer 

(granular, bound – asphalt, concrete etc. )
- Dependant on mix type compactability (pre-

coated chippings and joints)

- Dependant on layer thickness (maximum particle 
size, ease of orientation) 
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Selection and design = critical component

Durability
- Dependant on binder content (richness of mix etc. )
- Dependant on climate (UV ageing)
- Dependant on layer thickness (top down cracking)
- Dependant on layer permeability (ingress of air/moisture) 

Poor performance!

WHOS TO BLAME????
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Selection and design = critical component

Texture
- Micro texture (low speed skid resistance)
- Macro texture (high speed skid resistance – reduce aquaplaning) 

characteristics 

Selection and design = critical component

Impermeability
- Dependant on supporting pavement layer 

(granular, bound – asphalt, concrete etc. )
- Dependant on mix type compactability (pre-

coated chippings and joints)

- Dependant on layer thickness (maximum particle 
size, ease of orientation) 
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CHAPTER 9 : ASPHALT LAYERS

PART A: SPECIFICATIONS

A 9.1  Asphalt layers 
A 9.1.1    SCOPE

A 9.1.2    DEFINITIONS
A 9.1.3    GENERAL
A 9.1.4    DESIGN BY CONTRACTOR 
A 9.1.5    MATERIALS
A 9.1.6    CONSTRUCTION EQUIPMENT
A 9.1.7    EXECUTION OF THE WORKS
A 9.1.8    QUALITY OF MATERIALS AND WORKMANSHIP
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Definitions
Asphalt mix types –

A mixture of aggregate, with or without active filler, 
and an appropriate bituminous binder proportioned 
in such a manner as to produce a final product 
conforming to all the relevant mix, and or, 
performance properties as specified. Asphalt mixes 
are classified into two fundamental mix types and 
may incorporate either standard, homogenous 
modified or non-homogenous (bitumen-rubber) 
bitumen.

Definitions

Sand skeletal mixes: 
Where the loads on the layer are carried by a continuous matrix of the finer 
aggregate fraction. There is no meaningful contact between the individual 
coarse aggregate particles and only provide bulk while not compromising the 
continuity of the finer fraction. Examples include:
- Semi-gap graded asphalt (AS), as further defined in Sabita Manual 35; Design 

and Use of Asphalt in Road Pavements
- Gap-graded asphalt (AG), as further defined in Sabita Manual 35; Design and 
Use of Asphalt in Road Pavements
- Fine/medium continuously graded asphalt mixes (AC), as further defined in 
Sabita Manual 35; Design and Use of Asphalt in Road Pavements
- Bitumen-rubber gap-graded (BRAGG), as further defined in Sabita Manual 19; 
Design and Use of Asphalt in Road Pavements 
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Definitions

Stone skeletal mixes: 
Where a continuous matrix (skeleton) of coarse aggregates carries the imposed loads. In dense mixes the spaces 
between the coarse aggregate fractions are filled by the finer aggregate fractions to an extent that assures that the 
skeleton is not dilated, and contact between the coarser aggregate particles is maintained. In porous mixes, the 
spaces between the coarse aggregates are void. Examples include:
- Coarse continuously graded (AC), as further defined in Sabita Manual 35; Design and Use of Asphalt in Road 
Pavements
- Stone mastic (SMA), as further defined in Sabita Manual 35; Design and Use of Asphalt in Road Pavements
- Ultra-thin friction course (UTFC) 
- High modulus base (EME), as further defined in Sabita Manual 33; Design Procedure for High Modulus Asphalt 
(EME)
- Porous (AP), as further defined in Sabita Manual 17; Design of Porous Asphalt Mixes
- Bitumen-rubber gap graded (BRAGG), as further defined in Sabita Manual 19; Guidelines for the Design, 
Manufacture and Construction of Bitumen-Rubber Asphalt Surfacings.
- Bitumen-rubber open graded (BRAOG). as further defined in Sabita Manual 19; Guidelines for the Design, 
Manufacture and Construction of Bitumen-Rubber Asphalt Surfacings
- Proprietary mixes, such as UTFC, which have been independently certified as fit-for-purpose.  
The particular mix type, and or, any additional requirements, shall be as specified in the Contract Documentation.

Definitions

Asphalt mixes: 

Hot mix asphalt (HMA) – asphalt produced in the 
traditional manner at mixing and placing 
temperatures appropriate to the inherent 
rheological properties of the binder incorporated. 
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Definitions

Asphalt mixes: 

Warm mix asphalt (WMA) – as per a standard hot mix 
asphalt type and requirements, with the exception that 
an appropriate agent is introduced to enable mixing 
and placement of the specific product at reduced 
temperatures.

Definitions

Asphalt mixes: 

Cold mix asphalt (CA) – asphalt, generally including a proprietary 
agent that has been pre-mixed in a mixing plant, packaged and stored 
for future applications at ambient temperatures. The specific mix, 
performance and application requirements of such mixes are not 
prescribed in this Chapter but shall be as specified in Chapter 8, or in 
the Contract Documentation. Cold mix products may also be 
prescribed as being fit for purpose for specific applications as certified 
by an approved independent certification agency.    
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Definitions

Asphalt mixes: 

Recycled asphalt – as per any standard asphalt mix type, 
with the exception that a proportion of the mix, as may be 
prescribed or otherwise, shall consist of asphalt reclaimed 
from existing layers and appropriately processed and 
included in the mixture together with an approved 
rejuvenating agent if required.

Definitions

Asphalt mixes: 
Certified asphalt mixes - asphalt mixes, such as UTFC or cold-mix 
products that have been certified as being fit for purpose for the 
required functional, and or, structural properties as required. Such 
Certification Agency may be Agrèment SA, or any other accredited 
facility, as approved by the Employer. Such products may be 
constructed with, or without, extended performance guarantees, and 
shall be constructed as prescribed in Part D, or any other Chapter of 
these specifications.  
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Definitions

Aggregate 

Course aggregate – all aggregate > 5,0 mm as further 
defined in the latest SANS 1083 specification for the 
specific class of aggregate and nominal maximum 
particle size as specified.

Definitions

Asphalt mixes: 

Nominal maximum particle size (NMPS) – designated 
as one sieve size larger than the largest sieve to retain a 
minimum of 15 percent of the aggregate particles as 
defined in SANS 1083.
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Definitions

Asphalt mixes: 

Fine aggregate – all aggregate fractions ≤ 5,0 mm > 
0,075 mm and which may consist of clean material 
derived from crushing competent parent rock, or 
naturally occurring sand conforming to good practice 
and any further specified requirements. 

Definitions

Asphalt mixes: 

Filler – material predominantly < 0,075 mm which may 
consist of natural rock flour, extracted bag-house fines, 
or a manufactured active filler such as hydrated lime or 
cement.   
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Definitions

Asphalt mixes: 

Reclaimed asphalt (RA) – asphalt that has been 
appropriately milled off existing pavement layers, as 
well as asphalt discarded at the mixing plant that is 
crushed, screened and tested in accordance with the 
requirements contained in the latest version of TRH 21: 
Use of Reclaimed Asphalt in the Production of Asphalt.

Definitions

Bond coat – an appropriate bituminous product
applied to an existing surface, (prime, spray seal,
asphalt, or concrete pavement surface), in order ensure
adequate bonding with the underlying substrate layer.
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Definitions
Prime coat – an appropriate low viscosity bituminous
product applied in a single application for the
purposes of sealing and protecting the surface of
granular or cemented base layers. The general
requirements relevant to these products are covered
in Chapter 8 of this document.
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Nominal Mix Proportions
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Trial sections

Where so provided for under Measurement and Payment, the 
Contractor shall construct a trial section for each layer, and relevant 
mix type, specified. The purpose of the trial is for the Contractor to 
demonstrate that the equipment and processes that he proposes 
to use will enable him to construct the particular asphalt layer in 
accordance with all the specified requirements. Evaluation and 
monitoring of the trial section shall include all items listed in the 
South African Pavement Engineering Manual (SAPEM) Chapter 12, 
Table 11 and Chapter 12: Appendix – Asphalt Trial Section Check 
List. 

The Contractor shall calibrate the equipment and refine the mix 
design and construction process at his own cost. 

Trial sections: cont
The Engineer may require that up to 3 different binder contents be 
incorporated in one such trial section to verify the laboratory, and 
or, plant design phase and its behaviour/properties at the specified 
layer thickness being constructed. 

The Contractor shall only commence with construction of the 
permanent work when such a trial section has been satisfactorily 
constructed and complies with all the specified requirements. 
If the Contractor should make any alterations in the methods, 
processes, equipment or materials used and approved, or if he is 
unable to comply consistently with the specifications, the Engineer 
may require that a new trial section be constructed, at the 
Contractor's cost, before allowing the Contractor to continue with 
any permanent work. The intention of this clause is to avoid any 
experimentation by the Contractor on the permanent work. 
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Trial sections: cont.
The trial sections shall be laid where indicated by the Engineer. The 
Contractor shall prepare the surface on which to lay the trial section 
and shall also, if required, remove the trial section after completion 
and restore the surface on which it was constructed, all at the 
Contractor's cost. 

Provision is made for payment of the first approved trial section of 
any particular mix type, but subsequent trial sections that may be 
required for the same mix type shall be at the Contractor's own 
cost. Payment will be made for the specified area of each approved 
first trial section for any particular mix type. 
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Mix designs 

9.1.4.1 Mix designs 
The fundamental mix type, stone or sand skeletal, as well as the associated sub-group and 
design level requirements, shall be as specified in the Contract Documentation.  The asphalt 
design shall be reported on the latest version of the D3 Design form (Asphalt Mix Design) as 
listed in Appendix A of the South African Pavement Engineering Manual (SAPEM) published 
by the South African National Roads Agency Ltd (Sanral).  No asphalt layers shall be 
constructed unless the specified, or other appropriate and accepted, mix design process has 
been carried out by the Contractor and submitted to the Engineer on the above form for 
assessment and approval.

A9.1.4.2 Mix design requirements

Unless otherwise specifically approved, the mix design
methodology to be followed, appropriate mix volumetric
properties, as well as all other relevant performance
property criteria, shall conform to the relevant listed
requirements as contained in the latest published
version, at the time of tender, of the appropriate Sabita
Manuals, for the following specific mix types as listed.
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 Stone skeletal mixes:

- Continuous graded mixes: The latest version of Sabita Manual 35; Design and Use of Asphalt in
Road Pavements. The design processes may consist of up to four levels as appropriate for the
mix type as specified and relevant to the expected performance demands/risks. The level of
design required shall be as stated in the Contract Documentation. The final mix proportions and
properties shall conform to the requirements as tabled in Sabita Manual/35 for the specific mix
type and design level prescribed.

- Stone mastic asphalt (SMA) mixes: The latest version of Sabita Manual 35, Appendix B
- High Modulus Asphalt (EME) mixes: The latest version of Sabita Manual 33: Design Procedure

for High Modulus Asphalt (EME) for the specific class prescribed.
- Gap/open graded asphalt mixes incorporating bitumen-rubber: The latest version of Sabita

Manual 19: Guidelines for the design, manufacture and construction of bitumen-rubber asphalt
surfacings.

- Porous asphalt mixes: The latest version of Sabita Manual 17: Design of Porous asphalt mixes.

 Sand skeletal mixes

• Continuous, semi-gap and gap graded mixes: The latest version of Sabita
Manual 35

 Any other specific mix types shall be designed in accordance with the
Contract Documentation requirements.

 Independently certified as being fit for the intended purpose, such as
Agrément SA, or any other independent certification authority as approved
by the Engineer.

In all instances the mix properties shall conform to the latest requirements as
listed in the relevant publications above for the specified mix type and design
level.
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The following shall, in all instances, be indicated in the Contract
Documentation:

- Mix type (stone or sand skeletal mix)
- Specific mix type within the above category
- Level of design required, as appropriate for the specific mix type
specified

- Nominal Maximum Particle Aggregate Size of the aggregate
- Binder type
- Nominal layer thickness

Where the incorporation of warm mix asphalt technology has been
prescribed in the Contract Documentation, provision has been made
in Part C: Pricing Schedule, for any extra over/under rate as may be
applicable.

A9.1.4.4 Mix design period

As different design methodologies or levels have
minimum time periods for completion, assessment and
approval, the contractor shall ensure that he commences
the specified design processes for the specific mix type
and design level timeously to ensure that there are no
delays to his construction program. The minimum time
that shall be allowed for in the construction program is:

Sabita Manual 35: Level 1: 6 weeks

Sabita Manual 35: Level 2: 10 weeks

Sabita Manual 35: Level 3: 16 weeks
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- Penetration grade: Normal bitumen of standard grades and properties as specified in SANS 4001-BT1
- Performance grade: As specified in SATS 3028 – which covers standard bitumen or modified bitumen
- Homogenous modified binders: Penetration grade bitumen modified with appropriate polymers to achieve

the specific class and relevant properties as listed in the latest version of Technical Guideline (TG1) -
(Modified Binders for Road Construction) as published by the SAAsphalt Academy.

- Non-homogeneous modified binders (bitumen-rubber): A blend of penetration grade bitumen, rubber crumbs
and any extender oils to achieve the specific class/grade and relevant properties as listed in the latest
version of TG1 (Modified Binders for Road Construction –as published by The Asphalt Academy)

- Bitumen emulsion: A mixture of normal penetration grade bitumen which has been suitably emulsified with
water to achieve the specific class/grade as specified. The relevant requirements and properties pertaining to
a specific class/grade shall be as listed in SANS BT4001-BT4 to BT6.

- Modified bitumen emulsion: A mixture of normal bitumen and appropriate polymer that has been suitably
emulsified with water to achieve the specific class/grade and properties as listed in the latest version of
Technical Guideline TG1 (Modified Binders for Road Construction) as published by the SAAsphalt Academy

A9.1.5.2 BITUMINOUS BINDERS
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NMPS [mm]

Minimum layer thickness (mm))

Absolute minimum Preferred minimum

7,0 20 25

10 30 35

14 45 50

20 80 90

28 110 120

•Coarse aggregate grading
•(i) The coarse aggregate component of any asphalt mix shall comprise of nominal single aggregate sizes conforming to the specific
aggregate grading class and appropriately blended in the mixing plant. The blend shall be relevant to the mix type and layer thickness
specified. The nominal maximum particle size (NMPS) utilised in any mix shall not exceed the maximum limits listed in Table A9.5.1-2
below.
Table A9.1.5-2 NMPS versus nominal layer thickness requirements

A9.1.5.4 Nominal Maximum Aggregate Size 

Course aggregate grading class.

Unless otherwise specifically permitted, the coarse aggregate components of
any asphalt mix shall comply with the grading limits tabled in Table A9.1.5.-3
below for the relevant grading class and NMPS as listed. The grading class
applicable to the relevant mix type shall be as follows:

i) Grading class 1:
- Continuously graded: stone skeletal
- High modulus asphalt (EME)
- Gap graded: stone skeletal mixes
- Ultra-thin friction courses (UTFC)
- Stone mastic asphalt (SMA)
- Porous asphalt
i) Grading class 2:
- Continuously graded: sand skeletal
- Semi-gap mixes
- Gap graded: sand skeletal mixes

Aggregate Grading Class 
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Once the target grading has been fixed for each individual coarse
aggregate fraction, the allowable tolerances shall not exceed 10% of
that agreed for the target grading for each specific nominal maximum
aggregate particle size. The contractor shall note that commercial
suppliers may not be able to consistently supply all the required
nominal single size aggregate to the specified tolerances. In such
instances additional on-site screening may be necessary, for which no
additional payment shall be made. The use of run of crusher type
materials shall not be permitted.
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Bitumen rejuvenators
Where the use the use of reclaimed asphalt is permitted or
prescribed, the percentage, and existing binder properties, of such
material incorporated into the final mix as well as the limits of binder
replacement shall dictate whether a bitumen rejuvenating agent is
required to be added, or not. No specific product, or quantity thereof,
is prescribed. The contractor shall however follow the generally
accepted good practice guidelines contained in TRH21: Asphalt
Recycling. The contractor shall provide the Engineer with sufficient
proof that the product intended for use has a proven capability of
producing a final bitumen product meeting all the requirement of the
binder type specified, and that the final asphalt mix meets all the
relevant properties as specified. No additional payment shall be
made for including these products, the cost of which shall be
deemed to be included in the relevant unit rates tendered for the
specified constructed asphalt layers.
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A9.1.6.6 Binder distributors

The bituminous binder bond coat shall be applied either by
means of a “self-tacking” paver or by an approved binder
distributor as follows:

Comply with SANS 3001-BT20 and shall be covered by a valid
certificate of compliance with SANS 3001-BT20, not older than
12 months, issued by an accredited testing organisation

Not have any fuel, oil or binder leaks: etc.etc
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Appropriate Standard
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A9.1.6.8 Material transfer vehicle

Where so specified, and provision thereof is included in the pricing
schedule, asphalt shall be transferred from the haul trucks into the paver
hopper by means of a materials storage and transfer vehicle and no
material shall be tipped directly from the truck into the paver with the
exception of paving in restricted areas.

The materials storage and transfer vehicle shall be capable of storing and
transferring the asphalt from truck to paver to ensure continuous paving. It
shall contain an anti-segregation auger that remixes the asphalt just prior
to delivery to the paver hopper in order to ensure a mix of uniform
temperature.
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Primes/bond coats: 
Are we getting what is being paid for?
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A9.1.7.5.Bond coat

NOTE:
The thinner the asphalt layer being placed, the more important the function/effectiveness
of the bond layer becomes. (Adhesion to the substrate!)

A9.1.7.5.Bond coat
In all instances, unless otherwise, specified, a bond coat shall be
applied to the surface to be paved. Concrete kerbing and channeling,
as well as any other adjacent structure or completed pavement shall
be protected against staining by bitumen being sprayed or asphalt
being placed. Where any bitumen is to be sprayed, all such work shall
be completely covered with polyethylene sheeting at least 0,25 mm
thick, specially reinforced paper, or other approved material
adequately secured to prevent the sheeting from lifting during windy
conditions. Any permanent work stained by bitumen shall be broken
down and replaced, unless all such bitumen is completely removed
so as not to show any stains. Painting over stained work is strictly
prohibited.
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A9.1.7.5.Bond coat- cont

Unless otherwise specified in the Contract Documentation, the bond coat shall consist of a
stable-grade bituminous emulsion, diluted to have a 30 % net bitumen content, and shall be
applied at a nominal rate of 0.55 (l/m²), or as directed by the Engineer. For bridge decks the
bond coat shall be applied to the surface at a nominal rate of 0.4 (l/m²). The bond coat shall not
be applied more than 24 hours before the paving is to commence, and shall be fully cured prior
to paving.

A9.1.7.5.Bond coat- cont

Before a new layer is placed adjacent to an existing layer, except in the case of open-graded or 
stone mastic mixes, the cut edge of the existing layer shall be hand painted with a bond coat of 
bituminous material of the same type used for the substrate bond coat. The bond coat shall fully 
coat the vertical face of the joint.

The use of hand-operated equipment for the application of bond coats, other than in restricted 
areas, shall be at the sole discretion of the Engineer, and his approval shall be timeously 
obtained.
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Construction Joints

• Weakest link in the “chain” !!!!!

• G1 Base

• Asphalt surfacing

A9.1.7.9 Cutting of joints
All joints between adjacent sections of the work shall be formed by cutting back the edges of the
paved layer in a straight line, either parallel or at right angles to the centerline, by a minimum of the
width of the layer thickness being paved. Joints shall be neat and shall have the same texture and
compaction level as the adjacent asphalt layer.

All joints shall be delineated by means of chalk lines prior to cutting. For sand skeleton mixes, such as
semi-gap and fine continuously graded mixes, a cutting wheel may be utilized only if the layer is less
than 50 mm in thickness and was paved within 24hours. For all other mix types, layers in excess of
50mm, or that have been left for longer than 24hours, the joints shall be formed either by means of
saw cutting, using carborandum blades, or by an appropriate milling machine. All material emanating
from preparing the joint shall be removed and transported to an approved site for possible recycling or
other appropriate use or disposal. No payment for any such removed asphalt shall be made.
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A9.1.7.9 Cutting of joints – cont

On completion of preparing the joint, the adjacent surface shall be inspected to ascertain 
that there has been no damage caused to the adjacent layer. Any identified damage shall be 
appropriately repaired prior to commencement of paving any adjacent asphalt layer. 

Whenever the paving operation ceases due to lack of supply of mix, and the temperature of 
the mat has reduced to below the appropriate compaction temperature, the contractor shall 
form a proper transverse construction joint as specified.
Unless otherwise provided for, joints in the final layer of the surfacing shall correspond with 
the intended lane markings.  Joints in lower layers shall be offset by not less than 150 mm 
from either side of the edges of any underlying substrate joint.

The allowable tolerances for joints shall be as specified in A9.1.8.3.

Air permeability test results
Stratified random positions

0,283 (x10-8cm2)
0,470
1,342
0,457
0,242
1,291
0,680

No Problem!

Selected positions adjacent to 
longitudinal joint

1,623 (x10-8cm2)
11,471
8,343
2.317
2,514
16,686
7,16

Problem!
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Asphalt Construction Joints
New COTO Chapter 9

• Using a 3 metre straight edge

• Measured every 1m interval on transverse joints and 
every 10 m on longitudinal joints 

• All joints shall be cut back by at least the minimum of the 
paved layer thickness 

When measured along the level plane, the edge of the paved mat shall not 
deviate by: 
• More than 3 mm over 80% of measurements
• More than 4 mm over 100% of measurements  

A9.1.7.12 Asphalt temperature before opening to traffic

Newly paved asphalt shall not be opened to traffic until its surface
temperature, as measured using a digital thermometer, has decreased
to 50oC or less.
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A.9.1.5.8 Sampling
a) Component and mix sampling:

Sampling of aggregates, bitumen and manufactured asphalt mix for
testing shall be in accordance with the relevant methods prescribed
in Sabita Manual 36: Sampling Methods for Road Construction
Materials.
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a) Routine inspection and tests

Routine inspection and tests will be carried out by the
Engineer to determine the quality of the materials and
workmanship for compliance with the requirements of this
Chapter.

Test results and measurements shall be assessed in
accordance with the provisions of this chapter as well as
the applicable statistical judgment principles specified in
Clause A20.1.7 of Chapter 20.

The contractor shall keep accurate records of:

- The position where every truckload of asphalt is paved
(stake value, lane, date and time).

- The temperatures of the asphalt in the trucks both at
the mixing plant and at the paving equipment
immediately prior to discharging the load into the
paver.

- The truck and load number from which test samples
are taken. All samples taken shall be appropriately
labelled and submitted to the Engineer for further
testing and assessment.
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A9.1.8.4 Surface regularity
a) Measured using inertial laser profilometers
For the lanes and surfaced shoulders wider than 2,0 m of the through road as
well as interchange ramps and cross roads, the roughness of the surfacing
will be determined by using an inertial laser profilometer as specified in
Chapter 20, and capable of producing a Class 1 vertical measurement
resolution, and a Class 3 longitudinal sampling distance as defined in ASTM
standard (E950-09).

Surface shoulders less than 2,0 m wide, will be assessed according to
measurements obtained from the adjacent trafficked lane.

The inertial laser profilometer shall be used to record the longitudinal profile in
both wheel tracks (which shall be 1,75 m apart) of each traffic lane or
shoulder wider than 2,0 m, as determent according to the final line markings
that will be applied after construction. Should the two tracks not be measured
simultaneously during the same pass, then procedures shall be implemented
to ensure that the longitudinal profile data recorded for the two wheel tracks
are at the same longitudinal profile data recorded for the two wheel tracks are
at the same longitudinal location on the road.

a) Using a rolling straight-edge.

When the number of surface irregularities measured in accordance with Chapter 20 shall not exceed those given below (applicable to base
and surfacing)

(i) Average number of irregularities per 100 m equal to or exceeding the specified value when taken over 300 m – 600 m lengths:

Freeways (3 mm irregularities)

Asphalt with rolled-in chippings 5

Stone-mastic asphalt 4

Other asphalt layers 3

Other roads (5 mm irregularities)

Asphalt with rolled-in chippings 4

Other asphalt layers 2

(i) Number of irregularities equal to or exceeding the specified value when taken over 100 m sections:

Freeways (3 mm irregularities)

Asphalt with rolled-in chippings 8

Stone-mastic asphalt 6

Other asphalt layers 5

Other roads (5 mm irregularities)

Asphalt with rolled-in chippings 6

Other asphalt layers 3
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a) Three metre straight edge

The maximum value of any individual irregularity when measured with a 3 m straight-edge
laid parallel to the road centre line and measured continuously in the individual wheel paths
shall be:

Freeways

Asphalt surfacing 4 mm

Asphalt base 5 mm

Other roads 8 mm
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A.9.1.5.8 Sampling
a) Component and mix sampling:

Sampling of aggregates, bitumen and manufactured asphalt mix for testing shall be in accordance
with the relevant methods prescribed in Sabita Manual 36: Sampling Methods for Road
Construction Materials.

B9.1 ASPHALT LAYERS

PART B: LABOUR ENHANCED

CONTENTS

B9.1.1 SCOPE

B9.1.2 DEFINITIONS

B9.1.3 GENERAL

B9.1.4 DESIGN BY CONTRACTOR / PERFORMANCE BASED SYSTEMS

B9.1.5 MATERIALS

B9.1.6 CONSTRUCTION EQUIPMENT

B9.1.7 EXECUTION OF THE WORKS

B9.1.8 WORKMANSHIP

1.SCOPE
This section covers the labour enhanced activities associated with the placing of asphalt layers as specified in Part A.
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PART C- MEASUREMENT AND PAYMENT
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Item Description Unit

C9.1.4 Asphalt base 

C9.1.4.1 New Construction square metre (m²)

(a) Stone skeletal mix – continuously graded as defined (state layer thickness, binder type and design class/ 
level and placing technique) 

(b) Stone skeletal mix – High Modulus (EME) as defined (state layer thickness, binder type, design class/ level 
and placing technique) 

(c) Sand skeletal mix – continuously graded as defined (state layer thickness, binder type, design class/ level 
and placing technique) 

(d) Any of the above mix types where the use of reclaimed asphalt has been specified (indicate maximum % 
reclaimed asphalt or binder replacement limits)  

(e) Any mix certified for specific applications by an approved agency as being fit for the purpose and as 
specified in the Contract Documentation. 

In all cases state placing technique (hand/paver))
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PART D- GUARANTEEES AND COMPLIENCE CERTIFICATES
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D9.1 ASPHALT LAYERS

PART D: GUARANTEES AND COMPLIANCE CERTIFICATES

CONTENTS

D9.1.1 SCOPE

D9.1.2 GENERAL

D9.1.3 PERFORMANCE GUARANTEE REQUIREMENTS

D9.1.4 FUNCTIONAL PERFORMANCE ASSESSMENTS

D9.1.5 VISUALLY ASSESSED PROPERTIES

D9.1.6 INSTRUMENTALLY ASSESSED PROPERTIES

D9.1.7 EVALUATION FOR ACCEPTANCE

D9.1.8 ADDITIONAL PROCEDURES TO BE ADOPTED IN THE EVENT OF FAILURE

D9.1.9 NOTIFICATION OF REMEDIAL WORK

D9.1.10 REMEDIAL WORKS
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Part D 5 - Materials

In most instances it would be expected that all materials would comply with the 
relevant requirements prescribed in PART A for that specific asphalt mix type 

proposed.

Any deviations require to be fully motivated as to reasons therefore – and included in 
the Quality Plan for the Project
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Part D 6 - Construction Equipment

In most instances it would be expected that all construction equipment required 
would comply with the relevant requirements prescribed in PART A for that 
specific asphalt mix type proposed.

Any deviations require to be fully motivated as to reasons therefore – and included in 
the Quality Plan for the Project

Part D 7 - Execution of the Works

In most instances it would be expected that all execution of the works materials 
would comply with the relevant requirements prescribed in PART A for that 

specific asphalt mix type proposed.

Any deviations require to be fully motivated as to reasons therefore – and included in 
the Quality Plan for the Project
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Part D 8 - Workmanship
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Assessment Criteria 

Assessment criteria cont.
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Remedial Work 
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QUESTIONS or any clarifications?
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THANK YOU!


