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Introduction of a PG grading system

Introduction
urpose of this document s to establish a platform for the introduction of a performance grade

tem for bituminous binders in South Africa. from an industrial
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Findings of STAR for
Production & Construction,

Cup-and-bob suited to spraying simulation
Cone-and-plate suited to mixing simulation

Further research needed on
relationship for different binders

Need to investigate DSR test configurations
for non-homogeneous binders (seals and
asphalt)

Primary goal: decide on one high temperature test
procedure for PG Classification



The new tests : Creep and
Recovery (MSCR)
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Findings of STAR for MSCR,

Soenen 2006: binder behaviour is very
dependent on thermal history

Nota Bene: sample preparation!!! Fix procedure
D’Angelo 2007:
Stress-
dependency

Goal: DSR User Group
to investigate t = 3.2kPa
& 10kPa for 10 & 50
cycles



Findings STAR on Fatigue,
* Fatigue on DSR
BYET Versus LAS
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Findings of STAR for Fatigue,

 Hintz 2011: LAS - binder ageing Is beneficial
to fatigue life for low strain levels (less than
6%) and detrimental at high strain level
(above 10%) ie the slope of the fatigue line
Increases with ageing (RTFO, PAV, 4xPAV)

 Rilem STAR 2013: Need for fatigue
evaluation. Protocol developed by Rilem, but
requires 9 tests (3 x low, med, high strain)
too much testing required!

Many researchers agree: must test the mix for
final fatigue analysis!!!



Performance Graded Binders for South Africa
Stellenbosch - South Africa, June 13,2014
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Findings of STAR for LT Cracking:

 Three distress mechanisms to be considered
— Single event temperature cracking (SETC)
— Thermal fatigue (TF)
— Load associated thermal fatigue (LATF)

Findings: One can’t test every mechanism.
Selection of ONE test method is important



Previous: PG Spec Research;

 Low Temperature LT Cracking with DSR
— Tests Iin SA originally done at -16C to date

— Blanket suggestion on LT at -10C for SA
(although non-standard, it could be adopted)

— @ 5°C preferred (for s & m)
— More research in SA, as UWM used cyclic load

— CSIR method to investigate method of
Soleimani and Hesp

Most of these proposals are still
applicable. Test temps & load
signhals require further research




Previous Research: Binder Ageingg

* Long Term Ageing Simulation

— Standard PAV hopelessly underestimates
field ageing e.g. 3 years equivalent not 10 yrs

6 model @100 for 25°C ref temp. rad/s [2]

y =-0.0054x%+ 0.282x2- 4.645x + 58.825
R?=0.8036

(Mukandila& van Zyl, 2014)
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Findings of STAR for Ageing,

* Glover 2005: film = 0.86mm @ 90°C 20 atmph
extended to 36 hrs

* Glover 2014: Rate of ageing of binder is all
about diffusivity (not so much void structure).
Personal comm — kinetics of ageing are
compromised by thinner films, 2005 method
was empirically based. Stick to 1/8” (3.2mm)

New decision Nov 2014: Follow standard PAYV,
even though it has empirical links to field ageing



Findings of STAR on Binder

Recovery7
» Binder recovery from STAR

— Peterson 2000: recovery of RA binders. Al
method using n-Propyl-Bromide solvent

* Binder recovery previously reported

— Abson method (CSIR) and Rotor Vapour
Method (CSIR +other labs).
— Report by Georges Mturl
* Centrifuge — how many repeats?
 FTIR or another method to check if filler Is out

— Standardise Rotor Vapour for SA (Georges,
Hennie, Herman, Wynand)



Findings of STAR on Adhesiong

* Huurman 2010: DSR adhesion test on very
thin binder films between stone columns

* Jenkins 2013: Synthesis of BBS test research

* Twagirimana 2014
compressor
capacity is vital to
ensure consistent
loading rate
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BBS remains suited
for std evaluation of
engineering properties
but NOT spec test




Way Forward for 2015

* Original research initiatives identified
by WG to date, should be pursued

 New details from STAR need to be
taken cognisance of

* Proposal prepared for SANRAL

- Research needs identified from STAR
to address GAPS (in // with DSR Users)

- Budget for Northern and Southern
Research Groups to be motivated






