
 



 



 



 



 

 

 

 
 
 

eveloping communities within urban environments commonly experience unique challenges 
regarding provision and maintenance of infrastructure. One such example is the damage caused 
by grey water discharge onto road surfacings leading to premature failure of the asphalt, 

especially informal settlement areas. Grey water can be defined as a combination of water, washing 
powder and detergents and the road failures is usually concentrated in the vicinity of standpipe and car 
wash areas.  

Asphalt News July 2014 reported on the overall strategy, ranging from: 
 Short Term Strategy – improving asphalt resistance to grey water damage; 

 Medium Term Strategy – geometric, drainage, sewerage reticulation improvements; 

 Long Term Strategy – social awareness, education and training. 

 
The investigation of the cause and mechanisms of grey water damage in terms of a visual assessment 
of Mew Way and an overall desktop study, i.e. Phase 1 of the Short Term Strategy, was reported on in 
the previous edition of Asphalt News. This issue covers the Phase 2 investigation of improvements to 
the asphalt mix composition and binder selection with the objective of resisting grey water damage 
more effectively. 
 

Experimental Design 
 
The objective of the laboratory experiment undertaken at Stellenbosch University was to evaluate the 
asphalt variables with the greatest potential to resist grey water damage, namely: 
 
 Different mix compositions, based on grading; 

 Incorporation of compaction aids i.e. synthetic wax (Sasobit) additives for the binder; 

 Inclusion of anti-stripping or wetting agents in the binder (polyamine or lime); and 

 Addition of polymers to the binder, including elastomer (SBS) and plastomer (EVA). 

 
The impact of compaction could be analysed through the application of two levels of compaction in the 
laboratory i.e. Ndes = 100 gyrations to simulate field construction and Nmax = 288 gyrations, which 
simulate ultimate traffic compaction at end-of-life. The two asphalt mix types were then conditioned in 
three ways: no moisture exposure, clean water conditioning and grey water conditioning. After 
conditioning, the Indirect Tensile Strength (ITS) of the mixtures was determined and used in a 
comparative “performance analysis”. 
 

                                           Asphalt Durability Experiment 

Compact

Ndes

Compact

Nmax

No water

Compact

Ndes

Compact

Nmax

Clean Water

Compact

Ndes

Compact

Nmax

Grey Water

Binders
9 Types

Continuous Grade

Compact

Ndes

Compact

Nmax

No water

Compact

Ndes

Compact

Nmax

Clean Water

Compact

Ndes

Compact

Nmax

Grey Water

Binders
4 Types

Semi-Gap Grade

 
 
 
 
 

5 

D 

 

 

 

 

 



Nine different binder compositions were selected for evaluation in the continuously graded mix, as 
listed below. The semi-gap graded mix was only evaluated with binders numbers 1,3,6, and 9. 
 
1. 50/70 pen Binder  and 1% Lime as active filler; 
2. 50/70 pen Binder  and 2% Lime as active filler; 
3. SBS Modified Binder  and 1% Lime as active filler;  
4. SBS Modified Binder and 2% Lime as active filler; 
5. SBS Modified Binder, 1% SASOBIT as compaction agent and 2% Lime as active filler; 
6. EVA Modified Binder  and 1% Lime as active filler; 
7. EVA Modified Binder and 2% Lime as active filler; 
8. EVA Modified Binder, 1% SASOBIT as compaction agent and 2% Lime as active filler; 
9. SBS Modified Binder, 1% SASOBIT as compaction agent, 2% Lime as active filler and a 
       Polyamine adhesion promoter. 
 
The laboratory testing was run in parallel with field trial sections on Mew Way Road as part of a TCT 
rehabilitation contract.  

Conditioning 

Aggressive but realistic conditioning of compacted asphalt specimens was achieved using heated, 
pulsating clean or grey water.  The 150mm diameter briquettes were subjected to conditioning for 6 
hours, at 60°C, 150 kPa pulses, at 0.5 Hz in the Moisture Inducing Simulator (MIST) developed at 
Stellenbosch University.  Pulse waves are used to simulate the pore pressures that occur in surfacing 
layers during wet trafficking at equivalent summer temperatures. 

Conditioning MIST Apparatus and Testing Process 
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Findings 
 
The ITS results invariably show a reduction in tensile strength from unconditioned specimens (Dry) 
to grey water conditioned (Soap) in Figure 3. An insight into the comparative contribution of the 
binder additives can also be obtained from the ITS results i.e. the higher the ITS values with binder 
additives and grey water exposure (denoted “Soap”) relative to the reference binder “50/70” with 
“soap”, the greater the resistance to grey water damage. 

 
Continuously Graded Mix at Nmax Gyrations, with and without Conditioning 
 

The benefits of higher compaction energy (Nmax) which leads to lower voids in the mix, is more apparent for 
the binders without grey water resistance, as seen in Figure 4. The correct use of additives to reduce grey 
water damage reduces the need for low voids. It should be noted, however, that improved compaction could 
be a more cost-effective solution than binder modification, especially for moderate to low levels of traffic.  
 

Continuously Graded Mix with Grey Water Conditioning at Ndes and Nmax Compaction 
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The semi-gap graded mix incorporated natural sand in order to encourage improved compact-tion. 
The volumetric properties yielded between 1 and 4% voids which proved to be significantly lower 
than the equivalent continuously graded mix, which contained 4 to 10% voids at the same 
compaction energy.  
 
 

Semi-Gap Graded Mix with EVA + 1% Lime

 
 
The reduction in voids of the semi-gap graded mix improves resistance to grey water damage.  
However, it increases the risk of permanent deformation.  These mixes should be restricted to 
moderate levels of traffic unless rut-resistance is evaluated. 
 

Summary and Way Forward 

 
The evaluation of numerous combinations of asphalt mix types and binders has enabled the City of 
Cape Town to select surfacings that are less likely to fail prematurely in the presence of grey water. 
The asphalt mix composition tested in the laboratory, most resistant to grey water damage is the 
combination of most additives i.e. AE-2, Sasobit, Polyamine and extra lime.  The Study further 
highlighted the importance of low voids.  
 
The way forward includes the monitoring of trial sections already placed in Mew Way Road, 
Khayelitsha in order to get real in situ performance insights. In addition, the need exists to evaluate 
sensitivity to permanent deformation (e.g. MMLS) to obtain a balance of properties and an optimum 
performing mix. 
 
Sabita would like to acknowledge the following study team members:   Mr Gerrie van Zyl (Mycube 
Asset Management Systems (Pty) Ltd) who was appointed as the Project Leader with Prof Kim 
Jenkins and Riaan Briedenhann (University of Stellenbosch), Mr André Greyling (BVi Consulting 
Engineers) and Mr Jonathan Pearce (Zebra Surfacing) as sub-contractors. 
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Matthew Townshend, a PhD student under the 
supervision of Professor Don Ross, Dean of 
Commerce at the University of Cape Town, is 
developing a prioritisation model that ranks 
roads in South Africa according to their 
expected contribution to economic growth. This 
article, the second in a series on the different 
road classes and prioritisation models, 
introduces basic access roads. The extent of the 
basic access road network and the policy 
recommendation to pave all unsealed basic 
access roads will be presented in subsequent 
publications of the Asphalt News. 

 
 

 
 
 
 
 

asic access roads provide all citizens with at least a minimum 
level of access to constitutionally guaranteed health care 
and basic education services. The Bill of Rights 

sets out the basic rights that the state must protect and fulfil. 
Sections 27 and 29 specifically state that everyone has the right to 
have access to health care services and basic education, 
respectively.  Given that these constitutional commitments are 
non-negotiable and cannot be traded off for growth, roads that 
facilitate access to these facilities are top-sliced and placed first in 
a semantic order of priorities. 
 
It is the reality in South Africa that many learners and health care 
patients are isolated from services. To reduce the travel burden and make these services more accessible the 
road network must bridge this distance. The state is therefore required to provide at least a minimum level of 
access to basic education and health care based on department guidelines and access norms and standards. 

It is important, however, to ensure that basic access roads do not consume the available budget before the 
demands of growth are effectively addressed. While the protection of basic rights is paramount, economic 
growth is also required to maximise the welfare of the least well-off. 

Characteristics of basic access roads 
Firstly, basic access roads must provide households with the only means for effective access to basic education 
and health care facilities.  Also, without the option of alternative access routes, households are reliant on 
authorities to ensure these roads are maintained and remain open.  

The schools and clinics that serve urban areas are in relatively close proximity to the intended beneficiaries. 
This allows the majority of people, or at least those using the nearest facility to their location, to enjoy 
effective access to these basic services by foot. In cases where learners or health care patients choose to travel 
by vehicle, relatively well-developed road networks often present a variety of alternative routes. Combi-taxis 
transport approximately 15 per cent of learners, and are currently an adequate solution to distance barriers in 
urban areas given that the roads and public transport routes exist. Problems confronting urban households are 
typically related to other factors such as congestion rather than lack of a road.  

Basic access roads are therefore a rural phenomenon.  The lower population density in rural areas means that 
it is impossible to include all beneficiaries within the catchment area of service facilities.  Households that fall 
outside this catchment boundary require basic access roads in order to reach schools and clinics. 

Analysis of the National Income Dynamics Study (NIDS) Wave 3 data confirms that in Euclidian terms rural 
households are significantly further from clinics.  Figure 1 compares the distance to the closest clinic for black 
African households by per capita income quintile and location. (Quintile 1 is the poorest; quintile 5 is the 
wealthiest).  Black Africans, making up 95 per cent of the rural population are historically the most 
disadvantaged population group. The findings indicate that with the exception of a small number of quintile 4 
and 5 households, all of the urban black African households included in the NIDS were within 5 kilometres (km) 
of the nearest clinic.  By comparison, regardless of the per capita income quintile a significant number of the 
rural Black African households were located either between 5 km to 10 km or further than 10 km from the 
nearest clinic.  Around 10 per cent of rural households are more than 10km from the nearest public clinic.  

It is important to note that not all of the roads required by rural households to reach schools and clinics are 
classified as basic access roads. 

The final characteristic of basic access roads is that they serve only one function – to provide communities with 
their constitutionally protected access to health care and basic education facilities. The movement of learners 
and health care patients (rather than additional purposes such as the movement of agricultural produce) must 
be the primary function of the road in order for it to qualify as a basic access road.  
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Therefore traffic volumes must be low, typically less than 50 vehicles per day, to classify as a basic access road. 
Traffic volumes in excess of 50 vehicles per day indicate that the road serves additional purposes. Over the 
road’s lifetime, the total economic value of freight specific to that route must also be less than the incurred 
construction and maintenance costs.   

 

 

Figure 1  Distance to closest clinic by household per capita income quintile and urban/rural location 
for black African households 

Identification of basic access roads 
TRH 26 – South African Road Classification and Access Management Manual – is currently the official 
guide for the functional classification of national, provincial and municipal roads in South Africa. In 
addition to their administrative location amongst the stock of municipal and unproclaimed roads, TRH 26 
provides an extra reference point to help identify basic access roads. In terms of the functional 
classification, certain class 4 and class 5 roads perform the task of basic access roads. Class 4 roads carry 
less traffic than classes 1 through 3 and provide high levels of access and lower mobility. These roads are 
located between villages, farming areas, and scattered rural settlements and primarily serve local social 
services such as schools and clinics. Class 4 roads also facilitate access to markets and the movement of 
manufactured goods, agricultural produce, raw materials and are sometimes located within commercial, 
residential, or industrial areas. It is easy to differentiate between the two sub-sets of class 4 roads. The 
class 4 roads used by industry have upstream or downstream connections to busier class 3 roads, while 
those that act as basic access roads have lower traffic volumes and either a school or a clinic as the final 
destination.  

Class 5 roads are primarily for the movement of people within urban and rural areas. These roads are 
either within a residential community, run from class 3 or class 4 roads to a residential community, or 
provide direct access to specific destinations such as industries, national parks, or service centres. The set 
of class 5 roads relevant for basic access are those that that provide direct access to schools or clinics.  

Those within a residential community would classify as urban, and it is unlikely that the majority of users 
on roads that run from class 3 or class 4 roads to a residential community would be learners or health 
care patients given that the entire community is reliant on these roads. Exceptions do exist when the 
connected class 4 roads only provide access to a school or clinics, or when the demographics of a 
community are so distorted by work related migration that children and pensioners become the core 
road users. To qualify as basic access roads, these class 5 roads must be sufficiently long that, were 
learners or health care patients forced to walk, it would violate the access norms and standards – as 
described further on in this article. 
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Basic access roads can therefore be narrowed down to municipal roads within rural areas. With a few 
exceptions, the roads must be class 4 and have a school or a clinic as the final destination or a sufficiently 
long class 5 road that provides direct access to a school or health care facility. Unfortunately only 
proclaimed national, provincial and municipal roads are included in the functional classification. 
Unproclaimed roads are more difficult to identify, but the line of argument remains the same. 
Unproclaimed roads that warrant inclusion in the formal network as basic access roads must be long 
enough to bridge gaps that cannot be travelled by foot without violating access norms and standards. 
These unproclaimed roads must also either connect households directly to a school or clinic, or to 
another set of roads that perform this task. 

In 2011, according to Statistics South Africa, approximately 38 per cent of the national population lived in 
rural areas. As a result of persistent rural-urban migration this number is constantly falling. Because the 
demand for basic access roads stems from this segment of the population, areas with more rural people 
will likely contain greater demand. Demand for basic access roads also depends on the number and 
distribution of schools and clinics within the specific regions. Figure 2 illustrates that more than 70 per 
cent of the total rural population are located in the former homeland provinces of the Eastern Cape, 
KwaZulu-Natal, and Limpopo. Significant portions of the rural population also live in the North West and 
Mpumalanga.  

In addition to the number of rural people, the population density indicates demand for basic access 
roads. Lower population densities, in the absence of more facilities, result in longer travel distances to 
access government services. Longer travel distances increase the demand for access roads. Figure 2 
highlights the Northern Cape as a potential high demand region given the extremely low population 
density of 3 people per km2 in 2014. The population densities in the Free State, North West, Eastern 
Cape, Limpopo and the Western Cape all hover around the national average of 44 people per km2. 

It is important to mention that even provinces and municipalities with high population densities and 
classified as urban can have areas that are functionally rural. But the highest incidences of physical 
isolation from government services and therefore the majority of demand for basic access roads will be 
in the Eastern Cape, KwaZulu-Natal, and Limpopo which have larger rural populations, and the Northern 
Cape where the population density is extremely low. 

 

Figure 2  Share of the total rural population and population density by province 

Access to rural schools 
While schooling is compulsory until the end of grade 9 or the age of 15, whichever comes first, government is 
also constitutionally obliged to make the next three years of secondary education (grade 10-12) progressively 
available.  
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Access norms and standards are legal documents drawn up by the relevant departments to stipulate accepted 
travel times or distances to reach government services. The Access Norms for the Department of Basic 
Education (Government Gazette 33283, 2010) is uniform across urban and rural public ordinary schools. Every 
public primary and secondary school is required to have a feeder zone with a radius of 5km. Children should 
not be expected to walk further than this to and then again from school each day. Road access must be 
provided in situations where learners fall outside of the 5km feeder zone. Of these roads, some will meet the 
stated criteria to classify as basic access roads. 
The Department of Public Service and Administration (DPSA) (2009) studied the accessibility of government 
services in the 15 Integrated Sustainable Rural Development (ISRD) nodes in South Africa. These areas house 
approximately 40 per cent the total rural population and, due to their high levels of poverty and 
underdevelopment have been given urgent development assistance by government.  The identified nodes 
represent all of the provinces with the exception of Gauteng and Mpumalanga, with the majority situated in 
the former homeland regions of the Eastern Cape, KwaZulu-Natal, and Limpopo. This geographic spread of 
ISRD nodes reflects the distribution of South Africa’s rural population and population densities. 

95 per cent of primary school learners in the ISRD nodes are within 5,4km of the nearest primary school. To 
reach 99 per cent of learners, the distance must be extended to 9,4km. If present, the majority of basic access 
roads will fall within this 9,4km average feeder zone. Basic access roads may also be required to accommodate 
the most isolated learners, on average 32,6km away from a primary school but even as far as 77,1km in the 
most extreme cases.  

There are far fewer secondary school facilities in the ISRD nodes. This is a countrywide phenomenon and 
serves to push up the average demand and extend catchment areas. In terms of the feeder zones, 95 per cent 
of all secondary school learners in the ISRD nodes are within 12,1km of the nearest facility. To capture 99 per 
cent of learners the catchment area must be widened to 17,5km. Roads within this 17,5km radius must be 
assessed to determine if any classify as basic access roads. In the more isolated rural municipalities demand for 
basic access exists 57,8km from secondary schools, but this figure can be as high as 143km and possibly further 
in some of the municipalities not included in the ISRD nodes. Given the low number of learners beyond 17,5km 
from the nearest secondary school, the incidence of basic access roads so far from a service centre should be 
small and specific to only the most isolated regions. These primary and secondary school statistics are only 
averages, and the range and requirements for basic access roads will differ based on the prevailing access 
conditions in each region. 

Access to rural health clinics 
The Department of Health has set an unofficial target that 90 per cent of the population served must be within 
a 5km radius. The 10 per cent of households that fall outside this boundary must be provided with effective 
road access. Of these roads, a certain portion will classify as basic access roads. 

The DPSA accessibility study referred to above included all hospitals, community health centres, clinics, and 
mobile clinics in the ISRD nodes. In most of the local municipalities only clinics and mobile clinics were present. 
95 per cent of the total population are within 15km of the nearest health facility, while 99 per cent of the total 
population are within 23km of the nearest health facility. To ensure 99 per cent of rural beneficiaries enjoy 
effective road access to health care facilities all rural clinics must have on average a 23km feeder zone. 
Authorities must identify and supply all basic access roads within this zone. The feeder zone must be expanded 
to 47,1km, the average furthest distance for all of the ISRD nodes, to include all beneficiaries. 

The estimated extent of these roads in terms of kilometres is required to determine what proportion of the 
network and budget must be top-sliced to meet constitutional requirements.  To achieve this task, the study 
will make use of the 2011 Census results to map the population for each rural municipality at the enumera-
tion level – the smallest spatial unit at which data is collected.  This information will be combined with the GPS 
location of basic education and health care facilities, sourced from the Education Management Information 
System and National Income Dynamics Study databases, respectively.  The final step is to include detailed road 
network data.  Network connectivity analysis can then be done using the Flowmap software and used to 
identify which roads appear to match the stated criteria for basic access roads.  The combined length of these 
roads will provide an estimate for the extent of this network. 
 
Findings from this exercise will be presented in the next edition of the Asphalt News. 
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Mr Pragasen Moodley, a close friend of Kirubalingam Shunmugam better known as Rennie said that 
Rennie lived life to the fullest, loved his profession and was passionate of his achievements.  Showing 
no signs of ill health Rennie was call to rest tragically on the 20 October 2014.  

 
Rennie Shunmugam is survived by his wife Lorraine, sons Thiven and Kaven and daughter Sash. A 
dedicated husband and father to his family, Rennie through all his international travel with work he 
always ensured the comforts of his family. 
 
A brilliant Engineer with sheer passion for his work and mentorship to all that came knocking on his 
door for assistance. 
 
Rennie matriculated in 1976 from Centenary High, Asherville Durban thereafter pursued employment 
in Soils Design Laboratory Natal in 1977. It was there his dedication to his work was noticed by 
management and he was given a bursary to pursue a National Diploma in Materials at ML Sultan 
Technikon which was complete in 1985.  In 1991 Rennie was promoted to the parent company, AA 
Louden & Partners Consulting Engineers as Materials Technician.  Rennie further pursued his study 
and went on to complete a National Higher Diploma in Civil Engineering: Materials in 1994 at the 
Pretoria Technikon.  After completing a B-Tech in Civil Engineering with specialisation in Geotechnical 
Engineering,  Rennie was registered as a Professional Engineering Technologist in 20 April 2002 and 
was a Managing Member at the Pavement Rehabilitation Services cc since 2010. 

 
Professor Kim Jenkins writes “back in the days when I was still consulting in geotechnical engineering, 
I interacted with Rennie on numerous site investigations.  At that time we were both based in Soils 
Design Laboratory Offices.  From the beginning it was obvious that Rennie was really knowledgeable 
in testing and also in mechanistic design, which he practised internationally.  Besides his technical 
skills, he’ll be remembered for his humour.  To keep things simple, in the rehab team we were all 
referred to as ‘Bobby’ … you need to come from KZN to understand why”. 

 
Memoirs from industry was received from Mr Tony Lewis who recalled that his friendship with Rennie 
began in the late ‘80’s and that he got to know him better when he joined AA Loudon & Partners in 
1991.  Lewis said that Rennie showed a great interest in the foamed bitumen process, the 
introduction of which was pioneered here in South Africa in the nineties which led Rennie to become 
an international expert in this technology.  “I have fond memories of Rennie as a true friend and miss 
his keen sense of humour, he will surely be missed here and abroad by the road building fraternity”. 

 
Krishna Naidoo from eThekwini Muncipality remarked that to have a South African pavement 
engineer working in and influencing the pavement engineering industry in so many countries (USA, 
Canada, Alaska, Hawaii, Venezuela, Spain, Barbados, Saudi Arabia, Germany, Malaysia and Libya – 
though not exhaustive) is inconceivable to say the least.  Naidoo remarked “The cultural and technical 
differences that Rennie overcame in plying his trade internationally is testament to the South African 
pavement industry and the man himself.  On top of this, he practiced in perhaps the fastest evolving, 
most innovative and complex area of pavements:  pavement recycling.  We were indeed privileged to 
rub shoulders with such a humble pavement engineering great like Rennie.” 

 
“He leaves an enormous gap both in our local and international industry.” 
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ver 150 students from poor communities across Cape Town, who are part of the Go for 
Gold Education to Employment programme, took a step closer to achieving their dream 
of studying engineering, quantity surveying or another technical qualification, when they 

took centre stage at the 2014 Go for Gold Awards Ceremony. 
 
The organisation was formed in 1999 in response to worrying levels of youth unemployment 
and an increasing skills shortage in the Built Environment and related industries.  The Go for 
Gold’s Education to Employment programme is centred on the premise that in order to create 
future skilled graduate professionals - who are self-confident, have sound morals and possess a 
strong work ethic - requires long-term investment where the whole child is developed 
academically, socially and emotionally. 
 
In 2005 the organisation’s four-phase model was awarded an Impumelelo Gold Award for 
innovation in education and in 2012 it was the only African organisation to be included in the 
McKinsey Global Report: Education to Employment: Designing a system that works.  
 
In Phase 1 of the programme, Go for Gold selects Grade 11 and 12 high school learners from 
under-resourced schools who show an aptitude for Maths and Science and then provides after-
school and Saturday morning academic tuition while simultaneously developing the learner’s 
social and emotional education, during regular Life-Skills sessions. 
 
“Our annual awards ceremony is a wonderful celebration of the incredible commitment and 
determination shown by the majority of our Go for Gold learners who, despite their generally 
poor socio-economic circumstances, grab hold of the opportunity to get a tertiary education by 
diligently attending extra classes and working hard to improve their marks,” says Go for Gold 
Programme Director, Patti Bruyns. 
 
Speaking at the awards ceremony, Western Cape Minister of Education, Debbie Schäfer added 
her endorsement of the Go for Gold programme and praised the participants for their dedicated 
efforts. “This is a fantastic initiative that ties in with the Western Cape Government’s strategy of 
retaining as many learners in the system as possible, providing excellence in education and 
aligning our education with the needs of the economy,” she said. 
 
Yamkela Puza, a student at Manzomthombo Senior Secondary School, Mfuleni, who received an 
award for maintaining an 81% aggregate in Mathematics and Physical Science for the past two 
years, described what Go for Gold has done for him.  “I for one will make that history as an 
ordinary guy from the ordinary township of Mfuleni.  I will pave the path and become a good 
example to other hopeless young people out there,” he said. 
 
On average 80% of Go for Gold Phase 1 learners matriculate with a Bachelor pass rate, enabling 
them to study at University.  But before they enter an under-graduate programme, Go for Gold 
moves the students into Phase 2 of the programme: an internship year where they are paid by a 
sponsoring company to experience the industry and help make informed career choices. 
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“The internship year is hugely valuable as it allows students to gain first-hand experience of the 
various professions involved in the Built Industry and other related sectors,” says Patti.  “It is 
also strongly supported by our industry partners, who get a chance to assess the students’ 
future employability,” says Patti. 

 
Once the students complete their internship year they start their Phase 3 tertiary academic 
studies, with most fully sponsored by the same company who employed them during their 
internship year. 
 
Students have the freedom to choose their course of studies, although civil engineering and 
quantity surveying are among the most popular choices.   

 
 
 

 
 

Go For Gold Students at their Awards Ceremony 
 
Boasting a very low under-graduate dropout rate, 80% of Go for Gold students graduate in the 
minimum period and move immediately from University to guaranteed employment with their 
sponsoring company (Phase 4).   
 
“A win for both parties - companies secure qualified graduates from disadvantaged communities 
and students have the security of employment and they repay this by being incredibly loyal to their 
sponsoring company,” says Patti. 
 
Go for Gold beneficiary Waleeda Clayton, who is now an Engineer with construction firm WBHO 
confirms the impact the programme has had on her life: “Go for Gold has opened a world of 
endless possibilities for me. Despite growing up without much in the way of material possessions, 
Go for Gold has shown me that I have a wealth of talents and that I am the leader of my life and 
only I determine where I’m going. My wish is that every South African youth could be blessed with 
a Go for Gold of their own to help them make their dreams a reality.” 
 
“It was Malcolm Gladwell who said: ‘extraordinary achievement is less about talent than it is about 
opportunity,’ and that’s precisely what Go for Gold and our partner companies are giving these 
determined young people,” says Patti.   
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hat will the roads of the future look like? This is a question explored and presented by 
Stephanie Britz (former Colas Managing Director) at two recent SAT seminars with the 
theme “Are you moving with flexible pavements?” The seminar theme implied that there 

are significant technological changes underway which we should familiarise ourselves with to make 
sure we’re not left behind. 
 
If one looks at the history of roads development, however, it’s clear that roads today are not all that 
dissimilar to the earliest Roman roads.  Does that mean we’ve already reached the pinnacle of 
technological achievement where roads are concerned and is the only scope for innovation in the 
future in electronics? The work and thinking we do today will determine what the future looks like 
thus, stressed Britz if we continue to think and work in the same way we did over the last few years it 
is easy to predict what the road of future will look like: exactly as it does today.  
 
In mentioning that the roads we use today are not all that different to ancient ones, Britz said that 
the one important difference is that our roads today (ideally!) are smooth and continuous.  For this, 
we can, rather surprisingly, thank cyclists.  Cyclists in the UK and USA in the late 19th century were 
some of the first groups to lobby and pay for road improvements, a good 30 or so years before 
motoring groups became involved.  By the 1950’s however, it became clear that mass car-ownership 
was a fait accompli, and from then onward, planners and designers focused almost entirely on this 
user-group, and the needs of other users such as pedestrians and cyclists were increasingly 
considered secondary or disregarded completely. 
 
If mass car-ownership was the primary motive for the way our current road system developed, it is 
natural to assume that the roads of the future will only look different if there are new or different 
drivers to consider.   Britz suggested that there are several impelling factors present now that should 
influence how roads are thought of for the future: 
 

Technological advances 
 
A road is essentially no more than a defined pathway for vehicles to use - paved with asphalt or 
concrete, or unpaved.  For 24 hours a day it just sits there, collecting heat and light during the day, 
and doing nothing with it.  It is the potential for energy-harvesting that is at the forefront of some of 
the research being conducted in the field of future roads. 
  
In addition, roads are immovable, time consuming to construct or repair, all of which necessitate 
road closures and lead to traffic congestion.  Several independent researchers, mainly in Europe and 
the USA, have been working on ideas around energy harvesting and energy saving, notably the Smart 
Road project in the Netherlands, which looked at “glow-in-the-dark” road-marking using photo-
luminescent paint, interactive lighting, dynamic paint, and induction lanes for charging of electric 
vehicles - all initiatives at saving energy. 

In order to come up with a comprehensive research strategy and redefining the next generation of 
roads, the FEHRL (Forum of European National Highway Research Laboratories) launched the Forever 
Open Road project in 2011, aimed at bringing together innovative technologies and concepts from 
across Europe.  The result is a concept that is designed to bring together the best of what we have 
today with the best of what’s to come, and produce a road that can be adaptable, automated and 
resilient to climate change. Consequently, in 2013, “roadmaps” for the design elements of 
adaptability, automation and climate resilience were published, each identifying the priorities for 
future research work to be conducted. 
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Since the conception of the Forever Open Road initiative, a number of innovative research 
concepts have been conceived and tested, all with the aim of coming up with ideas that could 
provide the adaptability, automation and resilience elements required for the next generation of 
roads. Examples of these technologies include: 

 

The Modieslab:  A prefabricated slab manufactured from concrete elements, designed to be 

anchored to piled foundations, thus eliminating the need for conventional layerworks. The slabs 
can contain utility ducts, water run-off channels and are designed for optimal noise reduction. The 
main advantage of this type of modular system is its flexibility and potential for off-site 
manufacture, minimising traffic disruption.  

 

 
 

Solar Roadways:  The basic premise here is that the driving surface is made up of solar panels 

rather than asphalt or concrete. These panels can incorporate LED roadmarking and heating 
elements for de-icing. In theory, electricity generation would over time offset the construction 
cost, and could provide a decentralised electricity grid system.  

 
 

 

Piezoelectric generation: This concept is premised on harvesting parasitic mechanical 

energy from roadways by converting mechanical strain into electrical current or voltage, using a 
pressure plate embedded in the road surface. As with the solar road, the energy generating 
capacity is significant: current estimates suggest that a kilometre of electric road could generate 
enough power for 40 houses, (obviously given adequate traffic volumes). 
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Roll-pave:  Essentially, a 

“road on a roll”, which can 
be rolled out like a carpet. 
The Roll-pave product is a 
prefabricated asphalt mat, 
approximately 30mm 
thick, which can be laid on 
top of an existing 
pavement. Again, the 
main advantage lies in the 
fact that road repairs can 
be done at least 50% 
faster than conventional 
methods.  

 

The capacity of these solar 
panels to generate electricity is 
enormous: it is estimated that if 
the US road network is replaced 
entirely by solar roads operating 
at only 15% efficiency, it would 
produce more than 3 times the 
electricity needed in the entire 
country.  
 



 
 
 

 
 

The intangibles:  In addition to the current drivers influencing the direction in which road design 

may develop, there are a number of other drivers to consider by designers of roads which were 
either not present or ignored, 50 years ago. 
 
These include consideration for the needs of other users of roads, in particular pedestrians and 
cyclists.  Also to be considered here is the fact that roads are increasingly seen as symbolic politically 
and socio-economically.  The protests in the Northern Cape in 2012 and 2014 come to mind, where a 
group calling themselves the Kuruman Road Forum had been demanding that a 130km stretch of 
road in the John Taolo Gaetsewe district municipality be surfaced; the protest took the form of 
barring  at least 16 000 pupils from 54 schools to attend school and write exams. 
 
In contrast, protests against the building of new roads, in particular urban motorways, have been a 
constant feature in the UK since the late 1960’s, on grounds including large land take requirements, 
visual considerations, urban blight, consumerism, dividing of communities, loss of wildlife and noise 
pollution.  Like the Northern Cape protests, protest tactics have become increasingly publicity-
orientated.  Similar protests against thoughtless construction of more roads as opposed to 
investment in low-carbon mass-transportation have been experienced as far and wide as Australia 
and Kenya.  A further intangible to consider is the visual impact or aesthetics of roads, an issue that is 
conspicuous in its silence in the teaching of roads and pavement design.  
 

Conclusion 
 The rate of increase in per-capita private car ownership in the US and Europe has 

slowed down considerably in recent years. In South Africa, however, the per-capita 
increase is still on the rise. This is therefore a key driver that is unchanged for us into 
the near future. 

 It is estimated that approximately 50% of the world’s oil is used on transport; 
thereby rendering the transport sector strategically vulnerable. 

 In order to significantly make a strategic change as to which of the drivers mentioned 
above are to be given priority when considering the development of a country’s road 
infrastructure, significant political will is required. For example, electric cars were invented a 
century ago, but the availability of affordable fossil-fuels have made it easier for the 
development of the internal combustion engine to be given priority. Change is hard and rarely 
popular; it would take a brave politician to stake his or her career on a strategy that will only 
bear fruit decades down the line. 

 Finally, while we in SA cannot yet afford to ignore mass car-ownership as a key driver 
in our thinking about the roads we will use tomorrow, we can at least ensure that we learn 
from the mistakes of the past, both here and abroad. In particular, the need to consider the 
intangibles, the quality of life impacts and the needs of pedestrians and cyclists.  A bit of 
thoughtfulness can go a long way towards creating something that makes the commuting 
experience more pleasurable instead of something to fear and loathe. 
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Inductive charging: This is a 

system whereby electric vehicles 
can “pick up” power from 
underground cables via a non-
contact magnetic charging 
method, thereby removing the 
current obstacle of limited 
battery range and making range 
almost unlimited. 
 



 



 
 

n the 10th September 2014, a Sabita team, consisting of Dave Rose (Aurecon), Lorraine 
Wagner (Sabita) and John Onraet (IAPP) visited Riversdale to view the maintenance work 
which had been carried out after the training session in May 2014.  Two Eden District 

Municipal teams were observed actually executing edge break and patching work from 
commencement to completion. A team from Hessequa Local Municipality, Riversdale and from 
Hessequa, Heidelberg also showed the judges various patch work jobs which they had carried out. A 
pre-determined scoring system was used to assess the quality of workmanship. The criteria used was 
compaction, sealing, water-proofing, joint preparation, smoothness, neatness, quality of material, 
deformation and cracking. 
 

Awards for excellence 

On 10th November 2014, the CEO of Sabita, Saied Solomons visited Riversdale accompanied by the 
team of judges, to present the awards to the winners of the challenge. 
 
Saied opened the proceedings with some introductory remarks, thanking the various teams for their 
enthusiasm and commitment to the project initiated by Sabita. Thereafter John Onraët briefly 
revisited some of the more important lessons learnt during the training session and it was obvious 
from the audience’s comments, that the training sessions were beneficial and highly valued.  
 
 
 
 

  

 
 
 
 
 
 

 
 
 
 

 

             
            Smiles all round – Eden Riversdale Team 
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      Hessequa Local Municipality proudly displaying their award 

 

 

 

 

 

The highlight of the 
ceremony was the handing 
over of the trophies to the 
“Best Team in the Local 
Council” category to the 
Hessequa Riversdale team 
supervised by Romeo 
Daries, and followed by 
the award for “Best 
Quality Workmanship in 
the District Council” 
category to the Eden 
Riversdale team under the 
supervision of Johannes 
Amsterdam. 
 
 

 

 

 

 

 

 

 
The two supervisors were 

afforded the opportunity to 
express their appreciation 

for the skills training offered 
by Sabita and they shared 
how it has benefitted their 

teams as well as their 
understanding of the bigger 
industry they are a part of. 

 



 
 
 
Dave Rose shared details regarding the future of the project and, based on the success of this pilot 
project, was positive that the Sabita Maintenance Challenge could be carried forward to other local 
and district municipalities, the all-embracing purpose being to improve productivity, and quality of 
service. 
 
In closing, Reggie Wesso, the Manager Technical Services for Hessequa Local Council urged all staff to 
recognize the value they add and the important role in delivering a quality service to the communities 
they serve.  Japie Strydom, Senior Manager, Roads and Services, Eden District Council expressed his 
gratitude to Sabita for electing their District for the pilot project and assured his unwavering support 
of future initiatives.   
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5 

Bitumen Testing 
 

Cost: 
 R5 480 for Sabita members 

R6 020 for Non-members 
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March 9 – 13 
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Module 
6 

Asphalt Testing 
 

Cost: 
R7 090 for Sabita members 
R7 900 for Non-Members 

June 9 – 12 
 
 

Durban 

August 4 – 7 
 
 

Gauteng 

 
Sept 8 – 11 

 
 

Cape Town 
 

                  
 For more details or to register for this and other asphalt related courses 

go to www.asphaltacademy.co.za 
 
 
 
 

 

Local Events 2015  International Events 2015 
Sabita BitSafe Train-the-Trainer 
10-12 February, venue TBA 

 1st Africa Bitumen/Asphalt Forum 
28-29 January, Nairobi, Kenya 

Sabita AGM and Awards Ceremony 
12 March, Durban 

 Argus Africa Bitumen 2015 
4-5 February, Dar es Salaam, Tanzania 

Road Pavement Forum 
12-13 May, Western Cape 

 Pavement Preservation and Recycling Summit 
22-25 February, Paris, France 

11th Conference on Asphalt Pavements 
16-19 August, Sun City, South Africa 

 Sabita Study Tour ‘Long Life Pavements’ 
26 Feb – 7 March, Paris, Strasbourg, Lyon, 
Netherlands 

3rd APE ISAP Symposium 
16 August, Sun City, South Africa 

 6th International Conference on Bituminous 
Mixtures and Pavements 
10-12 June, Thesaloniki, Greece 
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http://www.asphaltacademy.co.za/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Martyn divides his time between South Africa and international travel.  He is an avid reader and is an 
active sports fan and participant.  He has been awarded Protea Colours for cycling for South African 
Universities and placed 5th in the Argus Cycle race in 2014.   
 
 
 

 

 

 

 

 

       Early Bird Registrations close on 2 February 2015 
 

Go to www.capsa2015.co.za for more information 
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A Keynote speaker 
 
Dr Martyn Davies is the Chief Executive Officer of Frontier 
Advisory – a leading research, strategy and advisory firm that 
specialises in emerging markets.  He is a Senior Fellow at the 
MasterCard Centre for Inclusive Growth, a group comprising 
leading international economists.  He is also a member of 
MasterCard’s Africa Knowledge Panel providing advice to the 
Board of MasterCard.   
 
Martyn was selected in 2010 as a Young Global Leader, an 
honour bestowed by the World Economic Forum each year to 
recognise the most distinguished young leaders nominated 
below the age of 40 from around the world. 
 

Focus Areas 

 
The conference programme will be structured 
around the following themes and topics which 
will form the basis of paper content and 
conference sessions: 
 
1.  Optimising structural design in new 
     construction and rehabilitation 
2.  Up-to-date procurement practice for 
     products and services to promote efficient, 
     sustainable and innovation delivery 
3.  The design of asphalt layers and spray seals 
      to ensure efficient application and 
      adequate performance 
4.  Construction, practice and materials 
      assessment for a high level of efficiency 
5.  Low volume surfaced roads to promote 
     access and mobility in southern Africa 

Satellite Events 

 
3rd ISAP APE Symposium – 16 August 2015 
This programme has been developed to enable 
highly relevant papers with substantial findings 
to be presented in plenary sessions, 
accompanied by a broad cross section of 
pertinent subjects covered in parallel sessions. 
 
SANRAL SARDM Workshop – 20 August 2015 
The workshop will focus on the following latest 
developments: 

 Unbound Granular Materials 

 Stabilized Materials 

 Asphalt Pavements 

 Surfacing Seals 

 New Traffic Models 

 New Structural Analysis Models 

 Field Validation of Models 

 Software Portal 

http://www.capsa2015.co.za/


 



 
 

 

 
  
 

u Toit's Kloof Pass, 50 kilometres east of Cape Town on the N1 to Worcester, Johannesburg 
and Zimbabwe, is strangely a johnny-come-lately among the Cape passes. This can be largely 
ascribed to the fact that for many years the Great North Road ran via Ceres and Sutherland, so 

that efforts were understandably concentrated on Bain's Kloof and Michell's Pass. 
 
This article, extracted from the writings of author, Mr Graham Ross from his published book The 
Romance of Cape Mountain Passes features the history of Du Toit’s Kloof Pass, one of the many 
mountain passes written about with such detail and passion. 
 
It was only in 1936, with the promulgation of the first National Road five-year plan that people came 
to accept that the emphasis should switch from the Ceres route to one via  Worcester. And it was not 
until 1940 that agreement was reached that the route should go through Du Toit's Kloof rather than 
via Wellington and Bain's Kloof. Undoubtedly difficulty of improving the road through Bain's Kloof to 
the standards needed for modern traffic was a weighty contributory factor. 
 
Du Toit's Kloof had been used to get from one side of the Hawequas to another, skirting the toe of the 
Klein Drakenstein Mountains, from early times. Undoubtedly wild animals made the first transit. Later 
the nomadic Khoi stock farmers used what was known as the Hawequa cattle track when the grass 
was greener on the other side, as was recorded by Francois du Toit, who commenced farming on the 
Paarl side in 1692. 
 
Simon van der Stel wanted to ease the lot of the transport riders who fetched timber from the 
Riviersonderend valley. In his advice to his son' Willem, when the latter succeeded him in the post of 
Governor in 1699, he mooted a road in Du Toit's Kloof, over what he called 'Het Olifants Pad'. He 
estimated that the construction time would be three months.  Unfortunately Willem did not follow up 
on this suggestion. 
 
Joshua Joubert built a road through the kloof in 1738. He got very cross when others and their cattle 
used his private road, and in 1785 petitioned the government for permission to levy a toll, also asking 
for financial assistance to help him finish the job. The government was not sympathetic to either 
request. 
 
That indefatigable traveller Carl Thunberg mentions that a track practicable for horsemen existed over 
the mountains at 'Jan de Toi's Kloof in 1772. William Burchell, in writing up his travels and including 
helpful hints for future travellers' says: “Since my departure from the Cape a convenient wagon road 
has been made over the mountains near the Paarl, at a place called Du Toits Kloof, which till then was 
merely a footpath”. He was well intentioned but misinformed: at that time the wagon road had not 
got past the talking-about-it stage. 
 
But every now and then there seemed to be someone trying to improve the tracks through the kloof. 
Lieutenant Detlef Siegfried Schonfeldt, who had bought a farm in the kloof, drummed up some 
financial contributions from private citizens, and tools and explosives from the government. He 
managed to build a road of sorts up to and over the neck, and down the kloof on the eastern side. 
After two years he was finally beaten and ran out of money when trying to make a safe road over the 
Kleygat (through which the first National Road tunnelled), which was the most dangerous part of the 
track. In 1883 Dr GHird “recollected the terrible dangers of Du Toit's Kloof, where the path lay over 
the steep face of the mountain at the Kley Gat, where one false step would plunge the traveller into 
eternity”. 
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In 1826 Schonfeldt petitioned the government for assistance: he wanted £1 600 with which he 
reckoned he could pay 60 labourers who would finish the road in three or four months.  The project 
was reviewed by Lieutenant Charles Alexander, Royal Engineers, who reported on 6 May 1826 that 
“although the pass was not practicable for waggons, Mr Schonfeldt had with considerable labour and 
expense made a safe and tolerably convenient thoroughfare for cattle. The improvement is 
particularly marked at the Kleigat. Although some of the most  difficult spots have been rendered 
passable by waggons, it would require an expense of two or or three thousand pounds sterling to 
make the pass equal to the general mountain roads of the colony, inferior to Fransche Hoek but 
superior to Hex River Kloof." 
 
This same Alexander had reviewed the costs of the Franschhoek pass the previous year, when the 
Governor, Lord Charles Somerset, had been reprimanded by the Colonial Office for approving works 
with costs exceeding his delegated powers-to-approve. It was not the best time to request financial 
assistance: poor Schonfeldt's application was turned down. Although the council approved (10 May 
1826) and the Local ordinance of 31 August 1826 promulgated  “the right for the said Detlef  Siegfried 
Schonfeldt, his Heirs and Assigns” to levy a toll to cover the cost of repairs, for a period of five years, 
as a measure of recompense for his previous expenditure, the unfortunate man, having spent his own 
money on a project in which he had faith, was ruined. 
Without adequate maintenance the road deteriorated to such an extent that only six years later, in 
1832, the Cape of Good Hope Almanac and Directory warned: “Du Toits Kloof, which has been made 
practicable for wagons for a certain distance, by the private exertions of Lt. Schonfeldt, is now only 
passable for cattle, foot passengers and horsemen, which latter are, however, obliged to use much 
caution, and to alight at several places; some fatal accidents have of late occurred on this pass.” 
 
Major Charles Mitchell, in his comprehensive paper read before the Royal Geographical Society in 
1836, had this to say of Du Toit’s Kloof:  “…the great length – about ten miles of very difficult rocky 
road – and the expense … induced me to regard is more as a work to be achieved by our posterity 
than within the probably available means of our own time.”  And so it was. 
 
As a result of petitions received, perhaps in opposition to the proposal which was made at that time 
to build Bains Kloof – Charles Michell and Andrew Geddes Bain in 1846 carried out a considerable 
investigation and survey of the Du Toit's Kloof route. They estimated that the cost would be £340,000, 
which would have to have been paid by the inhabitants of Paarl and Worcester. This was manifestly 
impossible, so the proposal was dropped. In 1858 Captain George Pilkington, who succeeded Michell 
as Colonial Civil Engineer in 1848' chose another line, for which he gave an estimate of £45,000, but 
even this cost was too high for the ratepayers.  Nothing much happened for quite some time after 
this. 
 
The next noteworthy action was in 1929, when the Town Engineers of Paarl and Worcester teamed up 
to survey a route through the kloof. This reduced the distance between their towns by 15 kilometres. 
Their estimate of the cost was £30,000 to £40,000. No action resulted, but the pressure was 
mounting! 
 
P.A. de Villiers was involved with Du Tolt's Kloof at intervals throughout his career. It was he who 
promoted the idea of a road through the kloof while working for the Cape Provincial Roads 
Department, and in 1932 actually persuaded the Chief Inspector of Roads, Mr F.Beck, to accompany 
him on a walk through the kloof. Although the first National Road five-year scheme in 1936 adopted 
the route through Worcester and the Hex River Pass, the road still ran via Bain’s Kloof.  De Villiers was 
appointed National Roads lnspecting Engineer in the Western Cape in 1937, and was apparently a 
moving spirit in getting Du Toit's Kloof accepted in preference to Bain’s Kloof. Even at that early stage 
he was suggesting a tunnel to reduce distance and the length of rise and fall along the road. P.A. de 
Villiers liked tunnels! 
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When he retired, consulting engineers van Niekerk, Klein & Edwards (VKE), the local engineers who, 
together with Electrowatt, carried out the design and supervision of the Huguenot Tunnel, appointed 
him as a consultant, so he was able to retain his contact until the end. 
During 1940 P.A. ran a survey through Du Toit's Kloof and prepared a report with an estimate of 
£360,000. This was the location on which the alignment and design were based when the road was 
constructed. But South Africa was at war then and most of the padmakers, engineers and support 
staff alike, had volunteered for service and were active at points north. So nothing could be done – 
until the Roads Department was approached in 1941 to provide occupation for some of the 
thousands of Italian prisoners of war who were interned for the duration. 
 
Four or five hundred PoWs were sent to Du Toit's Kloof. No Provincial engineer was available as 
Resident Engineer, so an experienced foreman, D. Coetzee, was put in charge, with occasional visits 
by P.A. de Villiers. When the war ended in 1945 and the Italians were repatriated, local labour took 
over and in fact constructed most of the pass' The job was 46 kilometres long from the Berg River 
bridge to the Goudini junction' with a 7,3 metre carriageway and cost of  £750,000. A tunnel through 
the Kleygat nose finally sorted out this troublesome feature. It is recorded that the 222-metre road 
tunnel built under the direction of Resident Engineer M.C. Vos was excavated in approximately three 
months by a crew that had never tunnelled before, but Vos did buy and study a book on tunnelling 
before starting the operation. 
 
J.M. Hoffman, who took over from P.A. de Villiers as National Roads Inspecting engineer in the 
Western Cape and was later the Cape Provincial Roads Engineer, has a story about the tunnel. “I 
remember walking into the tunnel, while it was under construction, in the company of the 
Construction Engineer, Eric Fergus, and Works Foreman Dick Coetzee. Fergus was stressing the 
importance of checking the ceiling for loose rocks, and Coetzee was assuring him that he did that 
personally after every blast. Just then a sizeable dislodged rock fell behind Fergus, but what with the 
roar of the jack-hammers at the face he did not notice a thing and I did not think it necessary or 
desirable to mention the matter.” 

 
The majority of the work on the pass was done by a provincial construction unit based near 
Worcester, but the last ten kilometres on the Paarl side were constructed by people at a sub-camp 
there. On site there was also a Landscape officer, trained horticulturist Bill Sheat, to oversee the 
restoration of the natural flora. 

 
The pass was opened by the Prime Minister, Dr D.F. Malan, on Saturday 26 May 1949.  We were told 
to keep off the road and out of sight of the dignitaries attending the opening ceremony.  We 
congregated at the sub-camp, which was alongside the road at the Berg River Bridge. There I learnt 
something to put in my book on staff relations: if for reasons of space, or for any other reason it is 
necessary to exclude from the opening ceremony those who have worked on a project, it is a good 
idea to arrange a braai or some similar happening instead of just herding them away to growl. 
However, all went well once I had persuaded one of the staff' who was leaning over the sub-camp 
fence saluting each passing black limousine with a raised right hand and a muttered “Up your pass”, 
to return to the sub-camp buildings with the rest of us. 

 
Although the pass was finished in 1949, it was not until 1951 that the new National Road link 
between Paarl and Cape Town was completed. 

 
Traffic built up, and the 50 k.p.h. design speed on the upper sections of the pass and the resulting no-
passing zones began causing traffic back-ups. Such palliatives as were possible, mainly the 
construction of additional up-and-down crawl lanes wherever space was available, ameliorated the 
problem but in the long term were inadequate. 
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Finally, the road authorities bit on the bullet, and appointed the VKE consortium to carry out the 
essential geological and other investigations, to design and to supervise the construction of the four-
kilometre-long Huguenot Tunnel and the dual-carriageway approaches on the western or Paarl side. 
This project was opened in 1988 and, as is appropriate for such a monumental work, has been well 
documented in the technical and lay press. So I am not going to write up any more about the tunnel 
except to say that I went through it, suitability clad in sea boots, oilskins and sou’wester, when it was 
under construction and my comment is that I would rather work in the open air. 
 
The tunnel is doing its job very well. When last I heard, the accident rate was 179 per 100 million 
vehicle kilometres, compared with the national average of 460. 
 
The approaches on the Worcester side needed attention in due course, and on 19 June 1997 the 
Minister of Transport, Mac Maharaj, opened the 13.6-kilometre dual-carriageway road from the 
tunnel to Florence. Construction took four years, and the cost was Rl25-million. 
 
Du Toit's Kloof pass is a very fine piece of engineering, and we may well be proud of it. But the view 
from inside the tunnel is limited, and I still take my caravan over the top on the old road - and I have 
yet to be able to do the trip without pulling off in a couple of places to look at the scenery. 
 
 

 

                              Du Toit’s Kloof pass under construction in 1948 
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Introduction 
Knowledge of the viscosity of asphalt binders and bitumen at manufacturing and construction 
temperatures is very important as this will give information about: 
 
•     Pumpability 

The  ability  of  the  asphalt  binder  to  be  pumped between for example storage containers or 
tanks and the manufacturing plant 

 
•    Mixability 

The ability of the asphalt binder to be properly mixed with additives, fillers and other components 
during the manufacturing process. 

 
•    Workability 

The ability of the resultant Hot Mix Asphalt (HMA) to be placed and compacted with reasonable 
effort. 

 
The underlying ASTM D4402 and AASHTO T316-11 specifications describe the procedures for 
measuring the apparent viscosity of asphalt binders, bitumen and asphalt at elevated temperatures 
using a rotational remoter equipped with a temperature device for  main-taining the test temperature.   
Both norms are very closely related (for more information see e.g.  ASTM D6373 ‘Standard Specifiation 
for Performance Graded Asphalt Binder) and use the same type of measurement on the Rheolab QC. 
 

Instrument 
All measurements were performed with an RheolabQC rheometer equipped with the Peltier 
temperature device C-PTD 180/AIR/QC, and a disposable concentric cylinder measuring system CC27 
(according to ISO 3219). ISO 3219 describes the construction of the cylinder geometry and defines the 
ratio of measuring cup diameter to measuring bob diameter as 1.0847. This guarantees an industrial 
standard for shearing the sample homogeneously in the measuring gap, independent of the measuring 
system size and manufacturer. 
 
The Peltier temperature device C-PTD 180/AIR/QC ensures a homogenous temperature distribution in 
the sample and can be used in a temperature range from 0 - 180 ºC for quick and accurate temperature 
control. It is air-counter cooled and does not require any thermal transfer liquids. The temperature of 
the measuring system can be controlled manually by using the display of the rheometer or by using the 
appropriate software. 
 
 

 

 

 

To keep cleaning at a minimum, 
disposable aluminum measuring cups can 
be used. This means, the measuring cup 
no longer requires any cleaning, and high 
sample throughput with a minimum of 
required cleaning time is guaranteed. 
 
To avoid any evaporation during 
the measurements the measuring 
cup was protected by a suitable 
cover. 
 
 
 



 

 

Results and Discussion 
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The samples used are two variations of asphalt binder (named “Based Asphalt” and ‘Based 
Asphalt B70/100”) being tested according to AASHTO T316-11 at a temperature of T= +135°C. 
 
For the analysis of the apparent viscosity, the samples were tested according to the AASHTO 
specification by a constant speed/constant shear rate test.  The tests were carried out at a speed 

of n=20 rpm (this corresponds to a shear rate of  = 25.9 s-1 with the use of a concentric cycliner 
system according to ISO 3219) and at a temperature of T = +135°C. 
 
Before the measuring system was filled, the samples were prepared according to the require-
ments of AASHTO T316-11. 
 
Note:  The requirements according to ASTM D4402 are very similar and the same type of 
measurement has to be performed. 
 
The measuring profile consists of 4 intervals: 
 
Interval 1:  Temperature control and pre-shearing for t = 10 min at a speed of n = 20 rpm;  no data 
generation.  This interval is used to homogenize the sample and allow temperature equilibrate for 
an additional 10 min. 
Interval 2 to 4:  Three equal intervals, each for t = 1 min at a speed of n = 20 rpm.  These intervals 
are used for the measurement.  They are displayed in the diagram automatically. 
 
The following table shows the mean value of the apparent viscosity of the two measured base 
asphalt samples. 
 

Sample] Viscosity 

Base Asphalt 0.425 Pa.s 

Base Asphalt B70/100 0.349 Pa.s 

 
As can be seen, the “Base Asphalt” shows a higher apparent viscosity compared to the “Base 
Asphalt B70/100”. 
 

                           
 
 

Summary 

Continuous quality control is essential in order to achieve consistently high quality in conditions of 
high production volumes.  The viscosity of asphalt samples is a particularly important parameter, 
especially to optimize the manufacturing process. 
 
Additional information on definitions and viscosity measurement is available at: 
www.worldofrheology.com;    www.viscopedia.com;    or     www.anton-paar.com  

http://www.worldofrheology.com/
http://www.viscopedia.com/
http://www.anton-paar.com/


 



 



 



 


