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Use

This certificate covers the use of GB5 High Modulus Asphalt System
when used as a base or surfacing pavement layer for light and heavy
traffic loading situation on new and rehabilitation pavement in all
areas of South Africa.

This certificate and Agrément South Africa’s assessment apply only
to GB5 High Modulus Asphalt System manufactured by Much
Asphalt (SA) and applied in accordance with the certificate holder’s
application manual and as described and illustrated in this
certificate, and where the terms and conditions of certification are
complied with.
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COTO: Standard specifications for road
and bridge works for South African road
authorities.

SANS 4001-BT1, Civil engineering
specifications- Part BT1: Penetration
grade bitumen.

General Description

GB5 High Modulus Asphalt System is a high-performance asphalt mix
paved in a conventional manner. It consists of graded crushed
aggregate, Styrene-Butadiene-Styrene (SBS) modified bitumen, filler and
reclaimed asphalt (RA) up to 25%. It is applied as a base or surface
pavement layer {with due consideration given to expected functional
properties such as macro texture/skid resistance as well as fatigue
properties based on total pavement structure and expected traffic
loading).

The mix design, manufacturing and application of the product is to be
strictly controlled. The final mix and properties of the GB5 High Modulus
Asphalt System depend on the specifications of the mix designs as done
by Much Asphalt (SA} Pty Ltd for the plant and material to be used. All
materials are sourced from South Africa and the proportions vary slightly
from area to area, depending on the aggregate available in the area.
Aggregates must comply with the requirements of Committee of

Transport Officials, COTO standard specification.

The bitumen binder 35/50 penetration grade must conform to the
requirements of SANS 4001-BT1 which is then modified with SBS and
this is determined in the design process based on site-specific
conditions. GB5 High Modulus Asphalt System is manufactured in a hot-
mix asphalt plant, and applied by a conventional paver, over a tack coat
applied at a tolerance of approximately 0.2I/m?. GB5 High Modulus
Asphalt System must always be manufactured at an appropriate
temperature (approximately 170°C).
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PREAMBLE

This certificate is issued by Agrément South Africa in terms of the
Agrément South Africa Act No. 11 of 2015. This certificate:

¢ has been granted after a preliminary technical appraisal of the
performance of GB5 High Modulus Asphalt System for the uses
covered by the certificate

e is independent of any patent rights that may or may not subsist in
the subject of the certificate

edoes not relieve the certificate holder from the obligation to
obtain the prior approval of the roads authority concerned for the
use of the product and

eis subject to the successful conclusion of the two-year system
performance trial.

Agrément South Africa considers that the quality and performance of
GB5 High Modulus Asphalt System will be satisfactory, provided that the
requirements stipulated in this certificate are adhered to. However,
Agrément South Africa does not on behalf of itself, or the State, or any
of its employees or agents guarantee such quality or performance.

Responsibility for compliance with the requirements of this certificate
and the quality of the finished roads resides with the certificate holder.

No action for damages, or any other claim whatsoever, lies against
Agrément South Africa, its members, the State or any of its employees
should the said components and materials fail to comply with the
standard set out in this certificate.

Roads authorities or users, who are in any doubt about any detail or
variation, should contact Agrément South Africa.

The validity of this certificate is reviewed every three years. The
certificate shall remain valid as long as Agrément South Africa is satisfied
that:

sthe certificate holder complies with the general and specific
conditions of certification and the technical requirements
stipulated in the certificate

e the performance-in-use of the product is acceptable, and

eany changes in legislation, regulations, relevant standards or
Agrément performance criteria have not invalidated the technical
assessment which formed the basis of certification.

Agrément South Africa reserves the right to withdraw the certificate at
any time, should reasonable cause exist.

Notices affecting the validity of this certificate will be published in the
Government Gazette.
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SANS 17050-1, Conformity
assessment - Supplier’s
declaration of conformity Part 1:
General requirements.

SANS 17050-2, Conformity

assessment - Suppliet’s

declaration of conformity Part 2;
Supporting documentation. _l

GBS High Modulus Asphalt System, as described in this certificate must:
¢ be designed and manufactured by Much Asphalt (SA)
e comply with the Conditions of Certification.

A registered person appointed by the certificate holder must ensure that
the design is carried out in accordance with the design method as
stipulated by Much Asphalt (SA) and approve its application.

When used as a surfacing layer, the designer must also ensure:

e that the supporting pavement structure is appropriate to ensure
expected performance based on design traffic loading

e that any functional requirements such as macro-texture, skid
resistance, and rut depth will be achieved as may be required for
the specific road class and expected traffic loading.

The performance of the product has been assessed based on existing
road sections. In terms of the guideline for certification, a closely
monitored system performance trial over a two-year period was
conducted for the product. The trial was a prerequisite to validate the
findings of the technical assessment and to assess the product for final
certification.

GBS High Modulus Asphalt System is a combination of innovative and
conventional road construction methods. A change to any one aspect
could result in one or more of the other aspects /parameters no longer
complying with Agrément South Africa’s performance criteria. For these
reasons, no change(s) may be made to GB5 High Modulus Asphalt
System, other than those associated with normal mix design, as
described in this certificate unless such change(s) is approved in writing
by Agrément South Africa before it is implemented.

Much Asphalt (SA) shall be responsible for the accuracy of the
information contained within the Material Data Sheets, Technical Data
Sheets and Material Performance Specifications, and all other
information pertaining to the supply and application of the GBS High
Modulus Asphalt System. Much Asphalt (SA) shall submit a Certificate of
Analysis (COA) and Certificate of Compliance (COC) in terms of the
requirements stipulated in SANS 17050-1 and SANS 17050-2. Should
Much Asphalt (SA) change or substitute any aspect in the formulation of
GB5 High Modulus Asphalt System, then a notification shall be
addressed to Agrément South Africa immediately.
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GB5 High Modulus Asphalt System

Tested and approved fit-for-
purpose when constructed as
specified in
Certificate 2018/581

(Finalised 2021)

_ZGREMENT
"2 £ SOUTH AFRICA

innovative construction product assessments

Agrément South Africa’s Guidelines
document for the assessment and
certification of thin bituminous
surfacing systems - April 2008

General Conditions

Marking

Where possible and appropriate, marketing brochures etc. must be
marked with:

¢ Much Asphalt (SA) trade name and date, and

e Agrément South Africa’s identification logo and certificate
number, as illustrated in this certificate.

Validity

The continued validity of this certificate is subject to a satisfactory
review by Agrément South Africa every three years.

Quality Monitoring

The certificate holder is required to participate in Agrément South
Africa’s post-certification quality management scheme, which requires:

e that the certificate holder shall continue to implement and
manage the quality management system approved by Agrément
South Africa in the assessment of GB5 High Modulus Asphalt
System

¢ the certificate holder to notify Agrément South Africa within 30
days of any change of address of a factory and any new factories
brought into operation by the certificate holder, for the purpose
of manufacturing the subject of the certificate

e the certificate holder at any time of commencement of each
contract, to provide Agrément South Africa with construction sites
or structures on which the subject is to be used

e the co-operation of the certificate holder in facilitating post-
certification quality monitoring by Agrément South Africa or its
authorised agents.

Reappraisal

» must be requested by the certificate holder prior to implementing
changes to the product or the method of application

e will be required by Agrément South Africa if there are changes to
COTO standard specifications or to the Agrément guidelines.

This certificate may be withdrawn if the certificate holder or a registered
licensee fails to comply with these requirements.

On behalf of the Board of Agrément South Africa:
Skred

N

Chairperson
June 2021
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SABITA Manual 33 - Design
procedure for High Modulus Asphalt
(EME).

Scope of Assessment

The assessment is based on Southern African Bitumen Association
{SABITA) Manual 33 in terms of the performance specifications and
Agrément South Africa’s guidelines for assessment of thin bituminous
surfacing systems in terms of certification procedures. The high modulus
asphalt has been assessed as described and illustrated in this certificate.
The conventional and innovative aspects of the high modulus asphalt
affected by the application or performance of this high modulus asphalt,
where applicable, have been assessed.

The innovative aspects referred to are:
e utilizes reclaimed asphalt
o low permeability

* high stiffness with good fatigue and rutting resistance properties
enhances its use on highly trafficked surfaces.

The certification procedure for fit-for-purpose of thin bituminous
surfacing systems was followed, and it consists of the following
monitoring stages:

e Stage 1 - Assessment of Applicant’s Data

Stage 2 — Assessment of Production Control

Stage 3 - Laboratory Testing

Stage 4 — System Installation

Stage 5 — System Performance Trial
Stage 6 — Certification

Assessment

In the opinion of Agrément South Africa, when the manufacture and
application of the GB5 High Modulus Asphalt System comply with all the
requirements of this certificate, they are suitable for the uses specified.

Agrément South Africa’s comments on the properties of materials used
and the various aspects of performance of the GB5 High Modulus
Asphalt System are set out in Table 1 below. Each aspect of the
performance was assessed by experts in that field.
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SANS 9001/1SO 9001- Quality
management systems —
Requirements.

Stage 1 — Assessment of Applicant’s Data

The following product information was included in the application
document:

background

technical details

local and international track records

guality manual for installation and

historical performance data.

Stage 2 — Assessment of Production Control

The manufacturing will be exclusively performed by Much Asphalt (SA).

During the construction, control of the composition of the mix
(aggregate grading and binder content) must be in accordance with the
specified tolerances.

A mix design is performed for every project. A registered person will
ensure that the design is carried out in accordance with the design
method as specified in the Much Asphalt (SA) quality manual for design
and application. The final mix design will depend on the specifications of
the mix design done by Much Asphalt SA (Pty) Ltd.

Quality Management System

The certificate holder’s quality management system complies with
Agrément South Africa’s requirements, which are based on SANS/ISO
9001. This will ensure a good product in design, manufacture and
application.

Stage 3 — Laboratory Testing

The SABITA Manual 33 sets performance requirements with which GB5
High Modulus Asphalt System must comply. In addition, other
performance requirements were as recommended by the experts and
GB5 High Modulus Asphalt System internal specifications. The
performance of GB5 High Modulus Asphalt System is discussed in Table
1.
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Table 1: Performance Requirements

GB5 High Modulus SABITA Manual 2”:2:2::
Parameter Asphalt System 33 Specification/ gSouth Explanatory notes
Results Experts Africa
Polish stone 51-56 2 50 minimum Satisfactory | The minimum requirement was met
value (PSV) as specified in the Guideline
document as well as in the COTO
(2020) standard specification.
COTO - 2020: Standard specifications for road and
bridge works for South African road authorities.
Fines 209 kN 2160 kN Satisfactory | The minimum requirement was met
aggregate as specified in SABITA Manual 33.
crushing test:
10% FACT
Aggregate 16.9% £21% Satisfactory | The minimum requirement was met
crushing as specified in SABITA Manual 33.
value (ACV)
Flakiness 24% £25% Satisfactory | The minimum requirement was met
Index (FI) as specified in SABITA Manual 33.
Percentage of 100% 100% Satisfactory | The minimum requirement is met as
fully crushed specified in SABITA Manual 33.
coarse
aggregate
(>5mm)
Water Coarse aggregate: Coarse aggregate: | Satisfactory | The minimum requirement is met as
absorption 0.5% <1.0% specified in SABITA Manual 33.
Fine aggregate: Fine aggregate:
0.9% <1.5%
Sand 62-77 ° 250 Satisfactory | The minimum requirement is met as
equivalency specified in SABITA Manual 33.
Hydrated 1.0% £1.0% Satisfactory | The minimum requirement is met as
filler specified in SABITA Manual 33.
Workability at 4.8-5.8% < 6% air voids Satisfactory | The minimum requirement is met as
compaction after 45 gyrations specified in SABITA Manual 33.
temperature
Durability 0.90-0.93% Tensile Strength | Satisfactory | The minimum requirement is met as
Ratio (TSR) 2 0.8% specified in SABITA Manual 33,
Dynamic 18-20 GPa 2 16 GPa at 10 Hz, | Satisfactory | The minimum requirement is met as
Modulus 15°C specified in SABITA Manual 33.
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Table 1: Performance Requirements (continued)

GB5 High Modulus SABITA Manual 2":2:::::
Parameter Asphalt System 33 Specification/ gSou th Explanatory notes
Results Experts Africa
Resistance to < 1.8 mm MMLS at - Satisfactory | The minimum requirement is met as
permanent 50°C specified in GBS specification.
deformation - <£1.1% strain No Not complied, but not required for
RSST-CH at 55°C, GBS specification.
5000 reps
Fatigue 250-280 ue 2 1 million reps @ | Satisfactory | The minimum requirement is met as
260 pe specified in SABITA Manual 33.
Skid 0.64-0.69 > 0.55 p after two | Satisfactory | The minimum requirement was met
resistance (if years as specified in the Guideline
there is no document.
surfacing on | pgrément South Africa’s Guidelines document for the
topofthe  |assessment and certification of thin bituminous — 2008.
GBS)
Texture depth 0.65-1.03 mm > 0.6 mm after Satisfactory | The minimum requirement was met
(if there is no two years as specified in the Guideline
surfacing on document.
top of the
GBS5) Agrément South Africa’s Guidelines document for the
assessment and certification of thin bituminous — 2008.
Roughness 1.39-~3.83 < 4.0 after two Satisfactory | The roughness measurements were
(IRI) years performed by VNA Consulting/ARRB
Systems using a Digital Laser Profiler
(DLP) in December 2017 and July
2019. Based on the results, the IRI
values are satisfactory.
Deflection 138-213 um <300 um @ 40 Satisfactory | Deflectometer (FWD) measurements
kN after two years were performed in December 2017
and May 2019 by VNA
Consulting/ARRB Systems. Based on
the results, the deflection values are
satisfactory.
Permanent 3.60—-6.61 mm <25% of layer Satisfactory | The minimum requirement was met
surface layer thickness after as specified in the Guideline
deformation two years document.
Or
less than 10 mm
for a 40 mm thick
layer
Visual 0.45 -0.89 Condition index £ | Satisfactory | The minimum requirement was met
Condition 2 after two years as specified in the Guideline
Assessment document.

Agrément South Africa’s Guidelines document for the
assessment and certification of thin bituminous — 2008.

|
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Stage 4 — System Installation

The installation trial which demonstrated the installation procedures
and quality control of GBS High Modulus Asphalt System and quality
control was conducted successfully.

Stage 5 — System Performance Trial

Agrément South Africa’s Guideline document requires satisfactory
performance of the product on a trial section over a period of two years
on the following parameters:

e skid resistance
e roughness

deflection

e permanent surface layer deformation

texture depth and

visual condition of the pavement.

Stage 6 — Certification

Final certification will be granted, subject to the Agrément Board
approval and certification conditions.
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SANS 4001-BT3, Civil
engineering specifications-
Part BT3: Anionic bitumen
road emulsion.

TG1: The use of Modified
Bituminous Binders in Road
Construction.

PART 3: TECHNICAL DESCRIPTION

General Description

GBS High Modulus Asphalt System is a high-performance asphalt mix
paved in a conventional manner. It consists of graded crushed
aggregate, Styrene-Butadiene-Styrene (SBS) modified bitumen, filler and
reclaimed asphalt (RA) up to 25%. It is applied as a base or surface
pavement layer (with due consideration given to expected functional
properties such as macro texture/ skid resistance as well as fatigue
properties based on total pavement structure and expected traffic
loading).

The mix design, manufacturing and application of the product is to be
strictly controlled. The final mix and properties of the GB5 High Modulus.
Asphalt System depend on the specifications of the mix designs as done
by Much Asphalt (SA) for the plant and material to be used. All materials
are sourced from South Africa and the proportions vary slightly from
area to area, depending on the aggregate available in the area.
Aggregates must comply with the requirements of Committee of
Transport Officials, COTO standard specification.

The bitumen binder 35/50 penetration grade must conform to the
requirements of SANS 4001-BT1 which is then modified with SBS and
this is determined in the design process based on site-specific
conditions. GB5 High Modulus Asphalt System is manufactured in a hot-
mix asphalt plant, and applied by a conventional paver, over a tack coat
applied at a tolerance of approximately 0.2I/m?. GB5 High Modulus
Asphalt System must always be manufactured at an appropriate
temperature (approximately 170°C).

Typical Specification

1. Materials

All materials used shall be as specified by Much Asphalt (SA).

Tack Coat

Tack coat shall be 50% dilyted bitumen emulsion conforming to the
requirements of SANS 4001-BT3 specification, relevant to the grade of
the bitumen used.

Bituminous Binder

The bituminous binder 35/50 penetration grade used in the production
of GBS High Modulus Asphalt System must conform to the requirements
of SANS 4001-BT1 modified with SBS binder in accordance with TG1
specification.
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Aggregates

The aggregates are not source specific and must comply with the
requirements of COTO specification for hot-mix asphalt. It is important
to always calibrate the cold feed bins before pouring the aggregates into
the cold bin.

2. Composition of Mix

The mix design shall be done by Much Asphalt (SA). The composition of
the mix shall be made up of mix proportions such that the resulting
composite blend meets the required performance criteria, as indicated
in Table 2.

Table 2: Nominal Mix Proportions

Description Limits

< 14 mm coarse aggregate > 50%
Fine Aggregate 20-25%
Reclaimed asphalt <25%

Filler 2-4%
Binder 4.5-5%

The target grading and bitumen content from Much Asphalt (SA) will be
subject to the tolerances indicated in Table 3. All production and
application will be carried out in terms of the Quality Assurance
Document.

Table 3: Permissible Deviation from Aggregate Grading

Aggregate sieve size (mm) | Permissible & deviation from grading (%)
28.00 +2.0
20.00 2.0
14.00 +2.0
10.00 2.0

7.10 2.0
5.00 2.0
2.00 2.0
1.00 20
0.600 +20
0.300 £2.0
0.150 2.0
0.075 +1.0
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3. Construction Tolerances and Finish Requirements

Working Mix

The working mixture shall conform to the target working mix, while
falling within the deviations permitted from target values as per Table 3
above. The binder content in the working mix shall have a tolerance of
+0.2 %.

Tack-Coat
The application of the tack-coat shall have a tolerance of 0.2 8/m?.

Thickness

The mixture for surface fayer shall be laid to a nominal compacted
thickness ranging from 40 mm to 60 mm with the average tolerance of
+ 2 mm and + 8 mm (for thick surface layer).

The mixture for base layer shall be laid to a nominal compacted
thickness ranging from 60 mm to 130 mm with the average tolerance of
+ 5 mm and + 20 mm (for thick base layer).

4. Plant and Equipment

Mixing Plant

The mix will be manufactured by both Batch and Drum mixing plants
suitable for producing the mix as per COTO standard specifications
requirement.

Before manufacturing GB5 High Modulus Asphalt System, the mixing
plant should always be at the appropriate temperature (approximately
170°C).

Paving Equipment

GBS High Modulus Asphalt System installation can be performed by
using a conventional paver and compacted using appropriate rollers,
determined by the certificate holder.

5. Weather conditions and Construction

Weather conditions

Paving works can be undertaken when the air temperature is 6°C
minimum and the road surface temperature is 10°C minimum as
indicated in the COTO standard specifications. No paving shall be
undertaken during rain or immediately after a rainy spell.
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Surface Requirements

Immediately before paving, the surface shall be cleaned and free of
debris or deleterious material. Surface defects shall be repaired prior to
paving.

Mixture Requirements

The mixture, when delivered to the paver shall be of a temperature of
not less than 120°C and not more than 160°C. The mixture temperature
will be measured in the truck, just before being dumped into the paver
hopper.

Tack Coat Application Rate

The tack coat application rate will be determined by the design engineer
in accordance with the design specifications and the existing texture
surface.

7. Protection and maintenance

The paving contractor shall protect the base and surface layer from all
damage until the work is finally accepted by the engineer and they shall
maintain the surfacing work until the issuing of the maintenance
certificate.
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