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1. The formula p=m•v is used to calculate.

2. The SI Unit for Pascals (the derived unit 

 to quantify internal pressure).

3. The letter S in S=d/t is used to notate 

 which scalar quantity?

4. Formula for the volume of a cube.

ACROSS

5. The equation stated by Émile Clapeyron in 

 1834 as a combination of the empirical 

 Boyle’s law, Charles’ law and Avogadro’s 

 Law commonly known as the ideal gas law.

You’re an engineering professional. You’ve spent years studying your chosen field. 
So you don’t need us to help you with the answers to this crossword. Completing it, 

however, will be revealing. Your rarity should be rewarding - and with PPS, it is. 
Bespoke financial solutions and rewards tailored for graduate professionals only.
To find out more, contact your PPS-accredited financial adviser or visit pps.co.za
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PPS offers unique financial solutions to select graduate professionals. PPS is an authorised Financial Services Provider. 



F R O M  T H E  C E O ’ S  D E S K

SAICE Infrastructure Report Card 2017

Andrei Sakharov, the famous nuclear 
physicist who gave the world the atomic 
bomb, once said: “I've always thought the 
most powerful weapon in the world was 
the bomb and that's why I gave it to my 
people, but I've come to the conclusion 
that the most powerful weapon in the 
world is not the bomb, but unarmed 
truth.” Sakharov became an activist for 
disarmament, peace and human rights, 
winning the Nobel peace prize in 1975. 

The good citizens of South Africa are 
suffering fatigue of crime, corruption and 
consumer abuse. I sense that many of our 
civil engineering practitioners are also 
suffering fatigue, and are starting to lose 
faith in our truth. I think we still respect 
our institutions – even the public and 
political ones – parliament for example. 
We have, however, temporarily lost faith 
in institutions, because of our disenchant-
ment with unethical leaders. 

The sheer insolence! Despite being 
caught with hands in the cookie jar, and 
crumbs around the mouth, some of our 
public leaders feel justified to continue 
their mediocrity through exploitation and 
bad behaviour. Some have been caught 
on video with witnesses, or have been 
formally tried and found wanting, and still 
they pursue exoneration in the autono-
mous melee. Their comrades, despite full 
acquaintance with their truths – about 
self-aggrandisement, woman abuse, excess, 
theft and so on – defiantly defend them. 
They feel facts don’t matter anymore. 

The awesome truth remains that facts 
don’t care about feelings. If we cannot 
measure, how do we improve? How do we 
direct limited resources so that priorities 
are pursued with minimal wastage? Often 
in South Africa we expend on populist 
ideas – spending first on silencing those 
who burn buildings and shout the loudest 
without intelligently interrogating the 
ideas. Objective evidence is missing. Civil 

engineers ought to play in this space of 
data conversion into information and 
knowledge through research and con-
sideration, with a view to inform policy. 
Without this kind of intervention, we 
surrender decision-making to political 
expediency.   

Here are some realities:
Of the approximately 278 munici-

palities in the country, about 202 have 
no civil engineers – this number was 126 
in 2005. The number of professionally 
registered staff employed in municipali-
ties has decreased from 455 to 294, while 
the number of non-registered staff has 
increased from 1 420 to 2 094 in the same 
time. The good news, however, is that 
only 28 municipalities have no civil engi-
neering staff compared to 82 in 2005.    

Out of 826 wastewater treatment 
works, only 40 have achieved green 
drop status. Data for this is based on a 
2011 survey – which was the last it was 
measured. The results show that 165 are 
running over design capacity, 743 are 
non-compliant on more than three effluent 
determinants, 143 facilities have a high 
risk of failure and 248 are in a critical state, 
implying that millions of litres of untreated 
or inadequately treated sewage are illegally 
discharged into rivers and streams each 
day, resulting in a range of environmental, 
economic and social consequences. 

In 2014, 4.77 million households 
received free basic water, and 3.14 million 
households received free basic sanita-
tion. The challenge with free stuff is that 
it leaves little to cover operation and 
maintenance costs, and virtually nothing 
for amortisation, profit or upgrading. 
Currently about 3.63 million people have 
no access to water infrastructure, or 
have water infrastructure that is below 
minimum standards. 

Some further realities: There are 
23 577 schools in South Africa. More than 

10% of schools have unreliable electricity 
infrastructure, 20% have unreliable 
water supply, and 30% have neglected 
the maintenance of toilets and toilet 
systems. Furthermore – 86.2% of schools 
are without laboratories, 77% have no 
libraries, 42% have no sports facilities, 
67.5% have no computer facilities and only 
19.7% have access to the internet.

This is why we need engineers in the 
public service – so that we can grapple 
with the evidence to find and disseminate 
unarmed truth. Our government does not 
understand the urgency for professional-
ising the public sector – it is beyond race, 
gender, religion and politics. It relates to 
the demise or salvation of a nation – a 
boat sinking because the captain who is 
a blue person refuses to engage another 
person to plug the revealed holes on 
the boat, because that other person is a 
green person.

With great optimism, because we get 
to do this, I encourage civil engineering 
professionals to persevere in the world of 
ideas generated from sound knowledge 
and wisdom. And if the data is not there, 
let’s make a noise.  

The SAICE 2017 Infrastructure Report 
Card is out – check out the objective 
evidence (http://www.saice.org.za). 
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The world is a comedy to those that think, a tragedy to those that feel.

– Horace Walpole, English politician in a letter written in 1776
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O N  T H E  C O V E R

Growing its base in the KwaZulu-Natal 
roads market since 1998, Shisalanga 
Construction has weathered the cyclical 
market by progressively diversifying and 
being innovative with new technologies, 
and by focusing on the company’s turnkey 
approach in the broader black-top and 
layer-works establishment industry.

This is supported by innovations 
in asphalt delivery, a prime example 
being the development of its proprietary 
Steel Flow product that redefines how 
highway pavements can be laid in 
terms of time and cost savings, without 
compromising on quality, which is 

always a priority in today’s competitive 
tendering environment.

“Essentially, Steel Flow is a steel 
slag manufactured asphalt – a first in 
South Africa – and a product that was in 
the research and development phase for 
around five years, prior to being patented,” 
explains Shisalanga General Manager, 
Deane Koekemoer. “We experienced a 
few challenges during the trial stages, but 
we’ve now perfected the approach and are 
well placed to lead the market in the ‘thin 
layer’ segment.”

Steel Flow offers a competitive advan-
tage, since it allows for 12–15 mm asphalt 

overlays that compare with the best al-
ternatives on the market. The technology 
translates into a wider surface area at half 
the cost, compared to traditional UTFC 
(ultra-thin friction course) applications, 
and only a single roller is required to place 
the material. So far Shisalanga has sup-
plied around 25 000 t, the largest portion 
comprising 8 000 t for a project currently 
being paved in Dundee. “Decibel readings 
have been recorded at around 60, which 
really reinforces Steel Flow’s sound reduc-
tion benefits, in addition to ride quality. 
The application of steel slag has environ-
mental benefits, too, in that it utilises a 
byproduct from the steel industry and 
limits the use of natural aggregates whilst 
recycling a good alternative.”

AIMING FOR HIGHEST RATING
Shisalanga, a 7CE SB-graded contractor 
in terms of the Construction Industry 
Development Board (CIDB) scale, has 
applied for an 8CE rating, which is in-
dicative of its goal of becoming a leading 
player, ultimately planning to transition 
to the final 9 CE SB level in time. As 
Koekemoer points out, the journey so far 
has seen a progressive recruitment drive 
and talent retention strategy, supported 
by in-house training and development to 
prepare the way.

The company started out with a small 
25 t per hour asphalt plant situated in 
the northern KwaZulu-Natal region of 
Dundee. That capability has now expanded 
to include five modern-day asphalt plants 
(Dundee, Newcastle, Estcourt, Ulundi and 
Shakaskraal) and a wide-ranging service 
offering, which includes the manufacture 
and paving of hot-mix asphalt, alongside 
the production of high-quality cold-mix 
asphalt. Contracting capabilities include 
lay surface and slurry seals, crack sealing, 
deep and shallow milling, in-situ sta-
bilisation and hydro surface treatment. 
Shisalanga currently deploys four complete 
paving train fleets.

An emerging black-top leader
Hydro-cutting, hot and cold-mix asphalt supply, maintenance and new 
construction are key skill sets provided by Shisalanga Construction.

The road across the Pongolapoort Dam wall was milled and replaced some 
ten years ago and still continues to offer an excellent riding surface
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Recent projects include the Ulundi-
to-Melmoth Road P52 section, where 
Shisalanga served as the main contractor, 
working for Raubex Construction and 
Milling Teckniks, both of whom form part 
of the Raubex Limited group of companies.

“In the past 12 months Shisalanga sup-
plied approximately 160 000 t of asphalt, 
without a single delivery having to be 
replaced,” Koekemoer points out. Allied 
works completed by Shisalanga included 
deep in-situ recycling, slurry work, seals, 
and bridge joint work refurbishment, the 
latter in conjunction with a specialist 
subcontractor. Asphalt supply and con-
struction works were also completed by 
Shisalanga in May 2017 on the nearby P47, 
which forms part of the interconnecting 
road upgrade in the area.

THE LEADER IN HYDRO-CUTTING
Past projects that include Durban’s King 
Shaka International Airport in 2012, and 
more recently the Maputo International 
Airport in 2017 (approximately 200 000 m2 

treated), underscore the value of the hydro 
surfacing approach as milestone examples. 
However, the technology is not restricted 
to airports – the track for the Top Gear 
festival at the Moses Mabhida Stadium 
was prepared using hydro-cutting, and 
highway surfaces have also been rejuve-
nated by Shisalanga using this method.

King Shaka International Airport 
remains the flagship project, where 
Shisalanga improved the texture depth 
from 0.3 mm to 1 mm, achieving the ex-
acting 0.8 mm tolerance specified by the 
engineers in preparation for the opening 
of the airport to traffic.

“These truck-mounted hydro-cutters 
fill a huge void in many facets of the road 
industry with regard to surface texturing, 
rubber and spillage removal, and the 
technology is supported by international 
best practices,” Koekemoer explains.

From 3 000 to 6 000 m2 can be covered 
per shift with minimum traffic disruption. 
The machines can vacuum, wash or hydro-
texture a variety of surfaces, including 
bitumen seals, all asphalts and concrete.

According to Koekemoer, hydro-cutting 
solutions restore the texture and friction 
to pavement surfaces via high-pressure 
water-blasting. Skid resistance is thereby 
increased by the removal of excess bitumen 
and rubber. The machines combine variable 
water pressure with a high-velocity vacuum 
system to leave surfaces safe and stable.

The use of high-pressure hydro-tex-
turing to remediate flushed bituminous 
pavements has been pioneered in both 
Australia and New Zealand, and has also 
been used across Europe and the United 
States, with no reduction in the struc-
tural life of the road surface. Every year 
approximately 2.2 million m2 of hydro-
texturing is conducted by road authorities 
in Australia and New Zealand combined.

“These road authorities have moved 
away from traditional forms of remedia-
tion, since hydro-texturing has been shown 
to be a more effective and longer-lasting 
treatment. In adddtion the process is 
environmentally sound, since only water is 
used,” says Koekemoer.

Approximately 95% of the waste mate-
rial is immediately removed from the road 
surface. The ability to target only specific 
segments of the road for re-texturing also 
leads to a highly adaptable and flexible 
operation. Water pressure can be adjusted 
within a range of 1 200 psi to 12 000 psi and 
can be operated in most weather conditions.

“What makes us get up every morning 
is our passion for this business. We have the 
proven capability and we’ve always trained 
ourselves to think laterally. Of course it’s 
not as easy as it sounds, but that is why we 
keep applying proven technologies, like 
hydro-cutting, to get the job done the first 
time around,” Koekemoer concludes.

 INFO

Deane Koekemoer 

General Manager 

Shisalanga Construction 

deane@shisalanga�com

The hydro-cutter comprises a truck-mounted 
high-pressure water pump and vacuum 
recovery system

Removing excess binder by hydro-cutting and re-texturing the pavement surface





The firm expanded around the country as the need 
arose, resulting at different times in the establishment  
of offices in Mbabane, Port Elizabeth, Durban, 
Windhoek, Botswana, Pretoria, Bisho, Mogwase, East 
London, and Mthatha. Now focussed from offices in 
Cape Town, Johannesburg and East London, HHO 
continues their commitment to quality engineering 
planning, design and implementation. 

For 90 years HHO has been innovating infrastructure 
for life with a dedicated, experienced and innovative 
staff who have contributed to the numerous awards 
won. Iconic projects include the Sir Lowry’s Pass 
widening; the Rondebosch bicycle demonstration 
project; the Storms River bridge rehabilitation; the Ugie 
Langeni mountain pass; the V&A Waterfront; the Table 
Mountain Cableway upgrade; Gautrain; Century City 
development; the Koeberg Interchange upgrade;  
and numerous MyCITI Busway projects. 

As HHO looks to the future, there is a deep 
understanding that South Africa and the African 
continent face significant infrastructure challenges,  
not least of these being the need for basic housing, 
water supply, sanitation, sanitation and surfaced roads. 
“We as HHO possess the skills needed to address these 
challenges”, says Andre Frieslaar, CEO of HHO.

He reflects that there has always been a special 
atmosphere in the firm, with loyal staff, who either 
remain for extended durations, or return after spells 
elsewhere. “Almost 20% of our staff have been with the 
company for more than 20 years, while more than 40% 
have served HHO for 10 years or more,” he says. “Such 
loyalty is testament to an inclusive company culture 
that embraces diversity and equality, whilst caring  
for its people.”

“HHO established an employee ownership scheme 
for black staff in 2003, and our black ownership has 
grown steadily. In March 2017 we reached 51% black 
ownership, successfully transforming HHO into a 
majority black owned firm, all of this achieved through 
internal empowerment of our own South African 
staff. We are also 10% black female owned. We are 
committed to BBBEE and succeeded in reaching  
Level 2 this year – Level 1 being our goal.”

Mr Frieslaar points out that HHO is extremely proud 
of its South African heritage and ownership. “We 
believe that we need to make a positive impact to 
address the injustices of the past, inefficiencies in our 
existing infrastructure systems and the total lack of 
infrastructure in communities. In doing so, we believe 

we can contribute towards economic growth, access to 
opportunities and a greater quality of life, especially for 
the poor. We believe we have a significant role to play  
in nation building and making a positive difference  
in society.”

He elaborates further on the new HHO brand in 
the context of this successful transformation of the 
company: “We are rebranding to give ourselves a 
fresh outlook and a new start. We are rebranding as 
we want a legible, strong, clear and determined logo 
that will give us prominence, position and presence 
in the marketplace. We intend for our new logo to 
declare our brand strength, our market presence and 
our sustainability as a vibrant company with a solid 
heritage” he says.

“We believe that the HHO brand considers the 
needs of you, our clients, the challenges you face 
and the projects you wish to deliver. Our expertise is 
based equally on our rich heritage and our innovative 
approach to engineering challenges. We deliver world-
class engineering projects that benefit the communities 
of South Africa.”

“Every aspect of our work is meticulously 
contemplated, developed, and refined to achieve 
the best possible solution for our clients and the 
communities whom they serve. When we partner  
with our clients, everything is considered.”

HHO Rebrands 
and Celebrates 90 Years
It all began in 1927, when JC Hawkins founded his private practice on the 5th floor of the 
National Building on the corner of Market and Simmons Streets in central Johannesburg 
and called it “JC Hawkins Civil Engineering Practitioner”. He became one of the first 
consulting engineers in South Africa and his pioneering spirit has laid a foundation  
for 90 years of engineering excellence. 

HHO Shareholders
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INTRODUCTION
The minibus taxi industry is fast be-
coming the backbone of public transport 
in South Africa. This is despite govern-
ment’s wishes to have higher-capacity 

public transport modes fulfilling this 
role. The increased number of taxis in the 
public transport network, however, poses 
a number of questions, such as:

 N For rational network planning pur-
poses, is there a relationship between 
the supply of minibus taxis and travel 
demand in the network?

 N Are there any other pertinent quantifi-
able relationships of strategic interest 
among operational variables in the 
operated minibus taxi network?

The main objective of this article is to re-
view some of the embedded relationships 
between supply and demand in minibus 
taxi networks, and their implications on 

strategic transport planning. Modelling 
taxi network behaviour could also allow 
for the estimation of missing network 
data where there are gaps in the planning 
datasets. The data used in the analysis, 
however, is limited to the Gauteng 
Province in South Africa.

BACKGROUND
The ‘love-hate’ relationship between the 
minibus taxi drivers and the general 
public is well known. The popularity of 
this mode of travel in South Africa is, 
however, undisputed. This popularity is 
largely due to the relatively high levels 
of accessibility of minibus taxis, which 

T R A N S P O R T A T I O N  E N G I N E E R I N G

Sbusisiwe Linda
Candidate Civil Engineer
Gauteng Department of Roads and 
Transport based at the CSIR 
slinda@csir.co.za

Dr Mathetha Mokonyama Pr Eng
Competence Area Manager
Transport Systems and Operations
CSIR Built Environment
mmokonyama@csir.co.za

The need for improved decision-support 
tools for the minibus taxi industry

Figure 1: Relationship between the number of minibus taxi passenger trips and the number of routes supplied
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results from their extensive network 
cover age. It also appears that minibus taxi 
users are prepared to pay the relatively 
high fares for this level of service.

Although the minibus taxi operations 
originally started as informal businesses, 
they have over time become an industry. 
Also, because the minibus taxi operators 
are running businesses, they need to 
develop and adopt strategies informed by 
credible information. In fact, the sustain-
ability of this industry will hinge on the 
quality of decisions made in the next few 
years, and therefore on the careful analysis 
of the operations. This article demonstrates 
the use of some of the analyses that can be 
derived from such operational datasets.

METHODOLOGY
Existing demand and supply-side datasets 
from municipalities in the Gauteng 
Province were collated. The datasets in-
cluded household travel surveys, historical 
current public transport records (CPTRs), 
minibus taxi rank passenger surveys, and 
existing sets of geo-coded minibus taxi 
routes. The unit of spatial analysis was 

transport analysis zones (TAZes) that are 
also used in the Gauteng strategic trans-
port model. Therefore, population and trip 
demand computations were made at a TAZ 
level. The variables that were investigated 
included the number of minibus taxi 
routes, the number of passengers on the 
routes, and population size per TAZ.

RESULTS
The relationship between the number of 
minibus taxi routes and the number of 
passengers using minibus taxis on a typical 
weekday, per TAZ, is shown in Figure 1. 
In this context, the number of routes is 
defined as the unique minibus taxi origin-
destination pairs reported in the household 

travel surveys (HHTS) for a specific TAZ. 
As expected, the number of routes is posi-
tively correlated with the number of pas-
sengers using minibus taxis. A regression 
analysis was undertaken to determine the 
relationship between these two variables. 
At an aggregate level, a power relationship 
of the form y = aXn produced the best fit 
between modelled and observed data, with 
a correlation coefficient (R2 value) of 0.80. 
Of interest is the wide variation of the 
observed data, showing that, for any given 
number of routes, there is a wide range 
of passenger demand. This observation 
implies that, while supply is responsive to 
demand, there are areas where there may 
be an over- and under-supply of routes. 
Nonetheless, it can be concluded that the 
minibus taxi routes indeed tend to be 
demand-responsive.

A ± 20% band (not confidence interval) 
is drawn around the regression curve to 
merely show data points above or below 
the regression curve. Three groups of 
TAZes emerge from this, namely:

 N TAZes within 20% of the regression 
line (green)

The ‘love-hate’ relationship 

between the minibus taxi drivers 

and the general public is well 

known. The popularity of this 

mode of travel in South Africa is, 

however, undisputed.
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 N Areas more that 20% of the regression 
lines (red), and

 N Areas less than 20% of the curve 
(yellow).

The TAZes corresponding with the three 
categories are further depicted spatially 
in Figure 2 for the City of Johannesburg, 
where more complete datasets are available.

It is fair to assume that, organically, 
yellow areas later become green and then 
red. If the red areas are truly representa-
tive of oversupply, then Figure 2 shows 
that there is a significant number of such 
areas in the City of Johannesburg, and 
that these areas seem to be emerging 
from many parts of the city. Of concern, 
in particular, would be red areas that 
are beginning to cluster and expand. 
More worrying would be the increased 
issuing of operating licences in such areas 
without intensive scrutiny.

The yellow areas may be indicative of 
areas that are generally underserviced by 
minibus taxis relative to travel demand. 

Further investigation would be necessary 
to understand reasons for this, and why 
red areas exist while the yellow ones are 
still in existence.

The blank areas, showing unavailable 
data, are an indication of the need to 
continue improving the availability and 
quality of data. This is especially relevant 
if these datasets are to be of value for 
dispute resolution.

CONCLUSIONS AND THE 
WAY FORWARD
The rational and positively correlated 
relationship between minibus taxi supply 
and demand is confirmed. However, there 
is cause for concern about the existence 
of areas that may be oversupplied or 
undersupplied with minibus taxi services. 
It would be of interest to gauge how 
regulatory authorities currently approach 
the issuing of operating licences in areas 
shown through this preliminary assess-
ment to have an oversupply of services.

Analyses such as the ones described 
in this article, should nonetheless be 
some of the basic analyses that planning 
authorities carry out and report on. The 
minibus taxi industry would also benefit 
from such basic analyses. Apart from 
improved transport planning, having 
such information would help facilitate 
strategic discussions between the 
minibus taxi operators and planning or 
regulatory authorities.

The approach of clustering data at a 
TAZ level poses some methodological 
limitations, though. Therefore further 
research would be required to identify 
more appropriate methods. It should fur-
thermore be noted that, while the number 
of routes is used as a proxy indicator for 
the supply, there could be other more 
appropriate indicators. This in turn makes 
a case for continued research work on the 
appropriate set of indicators to assess the 
sustainability of minibus taxi industry or 
public transport networks in general. 

Figure 2: Spatial distribution of minibus route supply in the City of Johannesburg
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We have all seen driverless cars in sci-
ence fiction and James Bond movies. But 
it is not fiction anymore; it is science now. 
In the last decades, and especially over the 
last few years, developments have been 
rapid, and driverless cars – autonomous 
vehicles (AVs) – are now a reality!

In this introductory article on AVs, the 
authors highlight how AVs will impact our 
future thinking regarding transportation 
planning. In order to fully understand 
the strengths and weaknesses of AVs, 
we should not only look at the technical 
science, but also at the associated financial 
and economic aspects, legal and ethical 
issues, and social and cultural implications.

AV INNOVATION IS REALITY
The concept of autonomous transport 
has in fact been a reality for some time 
already. For example, you get into a cap-
sule, press a button, the doors close, and it 
brings you to a next floor – the elevator is 
an invention of the mid-19th century.

From the mid-20th century onwards, 
some airports and leisure parks have 
introduced monorails – driverless and 
fully automated. Some 25 years ago the 
first automated public transport (PT) 
rail corridors were opened, including 
VAL in Lille, Docklands Rail in London, 
Vancouver Sky Train, and the Singapore 
MRT. However, these are still transporta-
tion systems on dedicated infrastructure, 
with little interference from outside.

The next step was road-based autono-
mous PT systems. The first AV bus has 
been running since 1999 (Park Shuttle, 
Rotterdam), although on semi-dedicated 
infrastructure, but with little interfer-
ence from the outside world (there have, 

however, been incidences of a bus coming 
to a standstill because it responded to a 
rabbit on the track). Now AV PT buses 
are actually being tested on public roads 
in the Netherlands, and also in Australia 
(Intellibus).

Over the last few decades, AV sys-
tems for private cars were tested under 
controlled conditions on closed sections 
of freeways, but AV cars are now tested 
in ‘uncontrolled’ environments in North 
America, Europe and Australia, not only 
by the traditional automotive industry, 
but mainly by ‘disruptive innovators’ like 
Tesla, Google (now Waymo) and Uber.

WHAT IS AV TECHNOLOGY?
There are different levels of (partly) AVs 
classified, as shown in Table 1 on page 14.

On levels 0 to 2 (Table 1) many applica-
tions are already commercially available:

 N Route-finding apps, like GPS, TomTom, 
Garmin and apps on mobile phones, 
guide drivers to their destinations.

 N Warning systems, like forward- 
collision warning, reverse-sensor 
warning and blind-spot monitoring 
alert drivers to potential vehicle 
damage.

 N Driver assistance systems, like cruise 
control, lane guidance and parking as-
sistance relieve drivers of some driving 
tasks, for example by allowing them to 
take their hands off the steering wheel, 
and/or foot off the pedal, for some 
time. However, the driver is still fully 
engaged and responsible.

From Level 3 onwards, the vehicle can 
drive itself most of the time, combining 
the enhanced applications as mentioned 
above. The driver can do other tasks, but 

should be on stand-by to take over con-
trol. The Tesla Autopilot is an example of 
Level 3 automation, and is mainly suited 
for freeways.

At Level 4, if the driver does not 
respond appropriately to the request for 
assistance, the system will take adequate 
measures, such as coming to a standstill 
in a safe spot.

With artificial intelligence, these 
systems can be self-learning – and can 
also learn from the experience of other 
AVs – and hence will continually improve 
their decision-making capabilities. In no 
time such systems will be able to function 
at Level 5, where the vehicle can perform 
all the critical driving functions safely for 
an entire trip, and where there is no need 
for a driver (or even an occupant). Level 5 
vehicles can be designed without a steering 
wheel and without pedals. The Intellibus is 
an example of Level 5 automation, as is the 
Google/Waymo self-driving car.
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TRAFFIC SAFETY
One of the most important arguments 
for introducing AVs is traffic safety. 
Worldwide there are about 1.2 million 
traffic casualties per annum (OECD 2016), 
with South Africa scoring as one of the 
worst countries – some 13 000 casualties 
annually (drivers, passengers and pedes-
trians) caused by vehicles.

It is said that the vast majority of 
traffic accidents (over 90%) are caused by 
human failure. Driving tasks being taken 
over by technical systems could therefore 
dramatically improve traffic safety. Some 
specialists believe a reduction of at least 
90% in casualties is possible.

So far the current AV test vehicles 
have experienced very few minor ac-
cidents (mostly caused by other car 
drivers), and one casualty. The latter was 
an unfortunate accident where neither the 
Tesla Autopliot mode (Level 3), nor the 
stand-by test driver, noticed a white truck 
in bright sunlight. It was the first casualty 
after more than 200 million test kilome-
tres. That is a far better score than with 
the traditional human-driven car, but the 
finger of blame was quickly pointed to the 
technical system.

TRUST – A PSYCHOLOGICAL ISSUE
Fully autonomous systems, however small 
the fault risk, raise the question: How 
small a risk can we accept? Safety is a very 
subjective aspect, and is highly influenced 
by the media. If something goes wrong 
with an AV, it hits the headlines, whereas 
the dozens of traffic casualties per day are 
like footnotes in the news.

We do not like the idea of putting 
our lives in the hands of a machine. But 
we do trust humans, and therefore we 
accept human failure? We do put our 
lives in the hands of others – we are pas-
sengers when our partners or friends are 
driving, and we are passengers in buses, 
trains and planes. We trust ourselves 
even more, possibly unrightfully so – 
psychologically this points to the need 
to ‘be in control’. However, while we 
would possibly have been able to avoid 
the once-in-a-million fault made by an 

AV system, that AV system has in the 
meantime avoided all the other mistakes 
we could have made.

Trust is a process which we have to 
grow through. Did we trust the first train 
or car? Even the first elevators had a lift-
boy. After a while, however, we got used 
to them, and now we almost blindly trust 
these technologies.

LIABILITY – A LEGAL ETHICAL ISSUE
As stated above, AV systems will be much 
safer than human judgement. But what 
if – in the rare occasion – an accident 
happens; who will be liable: the driver, 
the car manufacturer or the developer of 
the software?

Even with improved systems and 
software, an AV can still make a 
misjudgement, or an accident can happen 
because of an unpredicted impact from 
outside. When a collision is unavoidable, 

Copyright © 2014 SAE International and J3016

SAE 
level Name Narrative Definition

Execution of 
Steering and 
Acceleration/ 
Deceleration

Monitoring 
of Driving 

Environment

Fallback 
Performance 
of Dynamic 

Driving Task

System 
Capability 

(Driving 
Modes)

Human driver monitors the driving environment

0 no 
Automation

the full-time performance by the human driver of all 
aspects of the dynamic driving task, even when enhanced 
by warning or intervention systems

Human driver Human driver Human driver n/a

1 Driver 
Assistance

the driving mode-specific execution by a driver assistance 
system of either steering or acceleration/deceleration using 
information about the driving environment and with the 
expectation that the human driver perform all remaining 
aspects of the dynamic driving task

Human driver 
and system

Human driver Human driver
Some driving 

modes

2 Partial 
Automation

the driving mode-specific execution by one or more driver 
assistance systems of both steering and acceleration/
deceleration using information about the driving 
environment and with the expectation that the human 
driver perform all remaining aspects of the dynamic driving 
task

System Human driver Human driver
Some driving 

modes

Automated driving system (“system”) monitors the driving environment

3 conditional 
Automation

the driving mode-specific performance by an automated 
driving system of all aspects of the dynamic driving task 
with the expectation that the human driver will respond 
appropriately to a request to intervene

System System Human driver
Some driving 

modes

4 high 
Automation

the driving mode-specific performance by an automated 
driving system of all aspects of the dynamic driving task, 
even if a human driver does not respond appropriately to a 
request to intervene

System System System Some driving 
modes

5 full 
Automation

the full-time performance by an automated driving system 
of all aspects of the dynamic driving task under all roadway 
and environmental conditions that can be managed by a 
human driver

System System System
All driving 

modes

Contact: 	 	 	 	 	 	 	 	

Table 1: The different levels of autonomous vehicles (SAE 2014)

One of the most important arguments for introducing AVs is traffic 

safety. Worldwide there are about 1.2 million traffic casualties per 

annum, with South Africa scoring as one of the worst countries – 

some 13 000 casualties annually caused by vehicles.
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what will the system’s software choose: 
protect the driver (steer left towards the 
pavement, and kill three pedestrians), 
or minimise the total impact (steer 
right towards a tree, and kill the driver)? 
Some car manufacturers and software 
developers have already declared 
unequivocally that it is the driver who 
should be protected. But then, who will 
be liable for casualties caused by this 
AV – the manufacturer, or the owner 
for choosing this specific brand with 
‘potentially lethal’ software? These are 
interesting thoughts for lawyers and 
philosophers.

MAINTAINING THE 
CONVENIENT CAR SYSTEM
The current car system is a very con-
venient transportation system, but due to 
its success, it has created its own disad-
vantages by, for example, causing conges-
tion and therefore becoming less reliable. 
Driving yourself can also be stressful. AVs 
will reduce these disadvantages, as their 
use will result in more road capacity, and 
less driver stress.

DRAMATICALLY DIMINISHING 
CONGESTION
In heavy traffic, congestion mostly results 
from slow human reflexes. By substituting 
humans with technology, much of this 
congestion may go away (O’Toole 2014). 
If AVs could then drive in platoons with 
close following distances, congestion 
would diminish, or disappear altogether. 
The practical capacity of a traditional 
freeway lane is some 2 000 vehicles per 
hour per lane. Even with only a small 
percentage of AVs on the road, and the 

rest being traditional cars, road capacity 
can increase to 2 500–3 000, and up to 
4 000 with half the vehicles being AVs. 
Once all the cars on the freeways are AVs, 
theoretical road capacity is estimated to 
increase to 10 000 (SMEC Australia 2016 
citing Tientrakool 2011), and the road 
infrastructure can be re-built to optimally 
cater for AVs, requiring less space.

Parking facilities can also be designed 
differently, with drop-off / pick-up 
zones and parking depots at strategic 
locations. An AV can therefore be ready 

Figure 1: Increased road capacity with autonomous vehicles (Tientrakool 2011)
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for use within minutes. Such AV depots 
can be designed more economically, 
as parking an AV requires much less 
space than parking a person-driven car 
(with its imperfect manoeuvring and 
opening doors).

REPLACING OTHER 
TRANSPORTATION SYSTEMS
Disruptive technologies certainly change 
the position of current systems, and 
then partly ‘take over’. For example, the 
introduction of Uber has caused huge 
stress with the traditional metered-taxi 
industry, as they are experiencing a loss 
of customers due to their competitor’s 
better service and reduced trip costs. 
(In our opinion, the metered-taxi 
industry should adapt and improve their 
service, rather than protest, but that is 
another discussion.)

The next step would be driverless 
Ubers (in the USA, the first ones are on 
the road already), where the costs for a 
trip would reduce significantly. It has 
even been stated that AV Ubers could be a 
future alternative for car ownership. You 
would not need to own a car anymore, 
as you could order one when you need it 
(the term ‘Mobility-as-a-Service’ is used). 
Now, that will definitely change the way 
we plan our traffic and urban spaces! Such 
implementation, it is hypothesised, would 
make public transport obsolete.

TRANSPORT FOR ALL
AVs open up opportunities for everybody 
to be mobile, as one would not need a 
driver’s licence, and one would not need 
to be fit to drive. Elderly and disabled per-
sons could therefore travel independently. 
Parents could use an AV to send their 
children to child care or school. AVs could 
be sent out unmanned to collect groceries 
or to deliver parcels. All these possibili-
ties would not only be a plus for people’s 
social and economic development, but 
would also introduce many new transpor-
tation approaches with associated impacts 
on road capacity.

THERE WILL ALWAYS 
BE CONGESTION
It is a fairy tale that congestion will disap-
pear completely. First of all, with improved 
AV systems, mobility will increase. As 
transportation becomes cheaper and more 
convenient, and saves time, people will 
travel more and farther. Secondly, there 
will also be more empty mileage with AVs 

moving between pick-up points, or being 
parked at parking depots.

However, congestion is mainly inherent 
to our activity patterns. As long as peak ac-
tivities induce peak transportation, one has 
to decide to what extent the infrastructure 
should accommodate these peaks. Even 
when AVs require less capacity, we cannot 
provide unlimited infrastructure; we will 
always have to make considered decisions 
regarding optimum capacity.

NOT FOR THE DEVELOPING WORLD?
An argument often heard is that AVs 
seem applicable in developed countries 
only, where people behave ‘normally’ and 
road infrastructure is well maintained. 
Some of us cannot see this happening in 
developing countries, not even in South 
Africa, where most drivers (‘others’, not 
you!) behave completely unpredictably in 
traffic, and where there are stray animals 
on the road and potholes all over.

Obviously, a technical solution to 
facilitate AVs would be to fix all the 
potholes, and fence off roads to keep stray 
animals at bay, but this is not realistic.

For software system developers, 
however, unpredictable creatures are 
not a problem (merely a challenge), and 
additional ‘conflict avoidance’ decision 
rules can be developed. Here again, the 
software can be better than human judge-
ment. Once such systems are connected 
‘in the cloud’, the knowledge on potholes 
and hotspots for stray animals or pedes-
trians can be shared. An AV can easily 
calculate how to miss a pothole, even 
when it is discovered at the last minute.

In fact, with such huge levels of road 
unsafety in developing countries, AV 
systems would have great benefits – 90% 
less traffic casualties in South Africa, for 
example, would be almost 12 000 lives 
saved every year!

When introduced, AV cars will be more 
expensive than traditional cars, and not 
everybody would be able to afford them. 
But even with only 10% of such vehicles 
on our roads, society would start reaping 
some of the mentioned benefits. Once fully 
developed there would be hardly any price 
difference, and AVs would then be afford-
able in developing countries, too.

In the South African context, however, 
we would need to apply our minds seri-
ously to the impact AVs would have on 
employment. With the introduction of 
driverless public transport, metered taxis, 
trucks and delivery services, millions of 

jobs would be at stake, which is a social-
ethical issue with a cost to society.

CONCLUSION
If it is true what the developers of AVs say, 
that AVs will be introduced commercially 
in the next few years, and will be fully 
noticeable in the next few decades, then 
we should be prepared. Government 
should start developing a policy frame-
work where legal and socio-economic 
issues must be discussed and dealt with. 
The current gut-reaction on disruptive 
technologies is to ignore, forbid or over-
regulate these innovations (as in the 
current Uber discussion). It is, however, 
better to adapt and be prepared.

Transportation planners will have to 
start planning our transportation systems 
differently. We are not suggesting that 
traditional transportation planning, and 
building of railway lines, BRT corridors, 
freeways or parking facilities should be 
stopped as these would be obsolete within 
decades, but we have to be aware of new 
developments and plan accordingly.

We urge the National Department of 
Transport, and all road authorities, to 
start thinking about these innovations 
that are coming our way. 
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It was a champagne-popping event on Friday 4 August when, 
two-and-half years since they first began extending progressively 
towards each other, the north and south decks of the one-
kilometre ramp of the Mt Edgecombe Interchange were joined.

While motorists went about their way negotiating the 
labyrinth of deviations below the multidirectional bridges being 
constructed, history was unfolding more than 20 m above them 
when the longest incrementally launched bridge in South Africa 
neared completion.

The 1 km long bridge forms part of the improvements being 
undertaken by the South African National Roads Agency SOC 
Limited (SANRAL) at the N2/M41 Mt Edgecombe Interchange 
north of Durban, connecting Phoenix and uMhlanga with 
Durban and the north coast of KwaZulu-Natal.

Incremental launching is a relatively recent method of 
building a complete bridge. The method saves time, money and 
space, and prevents disruption, while easing access and deliv-
ering a high-quality finish.  

Incremental launching involves casting 12–30 m long sec-
tions of the bridge superstructure in a stationary formwork 
behind an abutment, and then pushing a completed section 
forward along the bridge axis. The sections are cast contiguously 
and then stressed together.  

Corné Roux, Project Manager for SANRAL Eastern Region, 
explains that, due to the expansion of the uMhlanga and La 
Lucia Ridge areas, the existing interchange had been operating at 
capacity, with vehicles backing up on the M41 and onto the N2 in 
peak hours. 

 According to Roux, an additional 40 000 vehicles enter or 
leave the N2 from the M41 daily, resulting in substantial queuing 
of vehicles during the day.   

“This, together with expected future expansions and the an-
ticipated development of the Cornubia area, required the existing 
interchange to be upgraded in order to improve the flow to and 
from the N2 and M41 to the supporting road network.” 

Roux says the Mt Edgecombe Interchange upgrade has 
changed the landscape forever, to the extent that it will probably 
become a well-known landmark in years to come.

“Constructing one of the longest structures ever built in South 
Africa over one of the busiest intersections in KwaZulu-Natal, 
without ever closing any of the roads permanently, proves the suc-
cess of the selected construction methods and materials.”

Gert van Schalkwyk, Resident Engineer (Structures) for 
the main consulting engineers, SMEC South Africa, explains 
further that Bridge B0215 has a deck length of 947 m, which not 
only makes it the longest incrementally launched bridge in the 

A giant stitch closes the Mt Edgecombe gap

The two halves of the longest incrementally launched bridge in South Africa being ‘stitched’ together
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southern hemisphere, but also one of the longest structures in 
South Africa.

It has 23 piers in total, of which the highest is 26 m, with 
typical spans of 42 m, the longest span being 50.5 m.

What sets B0215 apart from anything else previously or cur-
rently being done in South Africa is not only its sheer size and 
length, but also the fact that the bridge was constructed in two 
decks which are both incrementally launched from opposite sides 
with the intention to meet in the centre.

“Ensuring that the two decks would meet up after each indi-
vidual deck had been launched was a very challenging exercise, 
and required some innovative engineering and design.

“The deck was modelled on AutoCAD in 3D to accurately plot 
the launching path of the deck during construction. This model 
was used by the surveyors to set out and track the bridge within 
1 mm of its design trajectory, alignment and level.

“Three surveyors were present during each of the launching 
operations to ensure live tracking of the front and back of the 
deck, as well as to provide constant verification of their surveys.” 

Both decks were successfully launched into their final posi-
tions, 5 m from each other. This was completed in July 2016. The 
last 5 m of deck were cast in-situ, and this is referred to as the 
“stitch” which neatly and monolithically joins the decks together.

Like the last piece of a giant Lego model, it was this stitch that 
was placed in position on 4 August.

The final position of the decks, transversely, was 7 mm from 
the design position, with a 0 mm difference in design level.

“Given the size of the decks and the fact that these decks were 
launched from the two opposite ends of the site, this accurate 
final positioning bears testimony to the workmanship and world-
class engineering and design capabilities in South Africa,” Van 
Schalkwyk concludes.
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Preparations in progress to ‘stitch’ the gap on the Mt Edgecombe Interchange

Concrete being poured to close the gap between the two ramps

Finishing off the closing of the gap on the 1 km 
ramp at the Mt Edgecombe Interchange
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If you build it, they will come.
These were the illustrious words on the 
wind that inspired an Iowa farmer in the 
1989 blockbuster, Field of Dreams, to level 
corn and plant a baseball diamond for 
resurrected legends in its stead. But the 
words that brought a Chicago White Sox 
team back from the dead are not only good 
for a night of ‘Totally 80s: Trivial Pursuit’, 
they are just as handy in the boardrooms 
of world economic development.

If you build a road, they will also come.

That is essentially the big idea that built 
the Silk Road and shaped the geopolitical 
terrain of central Asia. It is the mo-
tive behind turnpike construction in 

19th-century industrial America. And 
it’s still one of the greatest catalysts for 
growth within the developing world today. 
As our technologies continue to evolve 
and re-craft our infrastructure solutions, 
the strategies to stimulate economies and 
untapped new markets can easily appear 
daunting and dizzying in complexity.

But history ‒ and basic economic 
theory ‒ could argue that the same steady 
logic which built the industrialised world 
still applies today. Build a corridor, and 
you by default help build a nation.

STUCK IN THE MUD
There is a kingpin theory of economics 
that says “movement is money”. The 
broader your market, the greater your 
chance to expand your business and 
pump more money back into the local 
economy – more access, more con-
nectivity; and more connectivity, more 
influence and profitability.

Geographical isolation, on the other 
hand, hinders economic growth and road-
blocks innovative momentum. According 
to a UN-Habitat study1 on poverty and 
sustainable transport, the majority of 
rural Africa does not live within five 
kilometres of an all-weather road. In Latin 
America, roads may be slightly more 
prolific, but their unpaved and unkempt 
conditions (representing 78% of the 
region’s total road network) often render 
them unusable. The result is a type of eco-
nomic paralysis that forces local markets 
to stay small, expensive and vulnerable to 
regional conditions.

CHANGING MINDSETS 
AROUND THE POOR
The late management scholar CK 
Prahalad2 argued that the degree to which 
we can unlock the market potential of 
these remote and under-invested commu-
nities will determine our future economic 
prosperity. He said our most potent entre-
preneurial talent and consumer opportuni-
ties are to be found among the two-thirds 
of the world’s population living at or near 
the poverty line. These four billion people 
living at the bottom of the (financial) 
pyramid are brimming with tremendous 
opportunity, skills and knowledge that in 
fact make them the engine for the next 
round of global trade and prosperity.

Prahalad said that, “If we stop thinking 
of the poor as victims or as a burden, and 
start recognising them as resilient and 
creative entrepreneurs, as well as value-
conscious consumers, a whole new world 
of opportunity will open up.”

This type of action requires a massive 
shift in mindset, in which the developed 
world no longer sees its role as donors 
or mentors, but as potential colleagues 
and consumers on equal footing. The 
assumption here is that “everybody, not 

Portia Derby
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Developing nations don’t need more handouts�  
They need roads!

Roads can unlock the market potential of 
remote and under-invested communities
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just the elite” will take part in the story 
of globalisation and reap its rewards. For 
this to happen, a change in posture is 
needed, one that offers a handshake over 
a handout.

The concept of fighting poverty with 
profitability is intriguing – it overrides 
the classic language of international 
development that teems with top-down 
terminology around teaching communi-
ties ‘how to fish’. Essentially Prahalad is 
saying, “They’ve been fishing all along. We 
need to connect them to bigger ports.”

THE VISIBLE AND INVISIBLE ROADS
So, when it comes to uncorking and 
connecting this latent potential of 
disconnected communities within the 
developing world, a good road network is 
a good place to begin. Suddenly agricul-
tural communities have new markets 
for buying and trading; the ease of travel 
ups production and lowers freight costs; 
human connectedness increases local 
employment; and profitability boosts 
standards of living. Shop owners can 
reduce prices, thanks to lower import 

costs, and ease the burden on local 
consumers. There is now new space for 
entrepreneurial innovation to run. And 
there is impetus for consumers to start 
buying better quality cars.

Roadways could also take on less 
visceral forms, linking isolated communi-
ties to markets that rely primarily on 
the digital movement of data. Countries 
only starting with industrialisation may 
be more poised to leapfrog expensive 
and traditional infrastructure and go 
straight into more efficient, digital forms. 
Information highways can potentially 
unlock profound market value, even if the 
asphalt is never laid. After all, corridors 
of the future are becoming all the more 
invisible as the future unfolds.

Roads facilitate growth and health, 
knowledge and equality ‒ all cornerstone 
elements of civil society on which hu-
manity aims to build. They are pipelines 
for empowerment and mobility ‒ catalytic 
forms of economic opportunity within 
rural and under-developed areas.

They are also increasingly invisible and 
potentially more profound as pathways 

out of poverty. Both forms are needed 
as hard-hitting solutions in the arena 
of international development. Asphalt, 
or from analogue to digital, the simple 
lessons of history remain – if all else fails, 
start by building a road. That will be the 
first ripple of many. 

END NOTES
1 Starkey, P & Hine, J 2014. Poverty and 

sustainable transport: How transport 
affects poor people, with policy implica-
tions for poverty reduction – a literature 
review. Available online: https://sus-
tainabledevelopment.un.org/content/
documents/1767Poverty%20and%20
sustainable%20transport.pdf

2 Prahalad, C K 2004. The Fortune at the 
Bottom of the Pyramid: Eradicating Poverty 
through Profits. Wharton School Publishing.

This article was first published on 
Aurecon’s Just Imagine blog, and is 
reproduced here with the company’s 
kind permission.
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The South African National Roads 
Agency SOC Ltd (SANRAL) announced 
on 24 August that the tender for the much 
anticipated Mtentu Bridge, which forms 
part of the N2 Wild Coast (N2WC) road 
project, has been awarded. Construction 
of the bridge is set to start in early 
November 2017, and is scheduled to last 
approximately 40 months. 

According to Vusi Mona, SANRAL’s 
Communications Manager, the tender, 

valued at R1.634 billion (including VAT), 
has been awarded to the Aveng Strabag 
Joint Venture. The JV partners comprise 
Aveng Grinaker-LTA, a South African-
based construction company, and Strabag, 
a leading construction company in Europe 
with extensive experience in major bal-
anced cantilever bridge construction.  

As the first bridge of this magnitude 
in South Africa, the Mtentu Bridge will 
have one of the longest main spans built 

using balanced cantilever methods in 
the world (260 m), and will reach heights 
of approximately 220 m. The bridge will 
be situated on the scenic new portion of 
the N2WC route between Port Edward 
and Lusikisiki.  

The construction of such a long bridge 
in such a remote location is a major 
undertaking that requires specialised en-
gineering skills and building techniques.  

The bridge forms the backbone of 
the greenfields portion of the N2WC 
road project – a national priority under 
coordination and direction of the 
Presidential Infrastructure Coordinating 
Commission (PICC), and one of govern-
ment’s 18 Strategic Integrated Projects 
(SIPs) to support economic development 
and address service delivery in the 
poorest provinces.

The construction of the Mtentu 
Bridge, and the overall greenfields portion 
of the N2WC road project, will play a vital 
role in improving travel time, connecting 
previously separated communities in the 
region, and opening up opportunities in 
business and community-based tourism 
for the Wild Coast.  

“By improving the travel time between 
Durban and East London by up to three 
hours for heavy freight, and by providing 
a high-mobility route through an area 
that is extremely isolated and underserved 

Mtentu Bridge –  
growth injection for the Eastern Cape

Scale model of the Mtentu Bridge, the construction of which will commence in November this year

Map indicating the approximate locations of the Mtentu and Msikaba 
bridges on the new section of the N2 Wild Coast road project
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by road infrastructure, the route will have 
significant social and economic benefits, 
and will act as a catalyst for local and 
regional development,” Mona says.

“The whole project will be a growth 
engine for the Eastern Cape, both during 
and post construction.”

The N2WC road project will be a major 
job creator in an area with a very high 
unemployment rate. SANRAL’s direct job 
creation forecast is 1.8 million man-days or 
8 000 full-time equivalent (FTE) jobs over 
the construction period of four to five years.  

More than R400 million will be allo-
cated to wages for unskilled, semi-skilled 
and skilled workers employed directly 
on the N2WC road project, and a further 

amount of R1.5 billion is destined for local 
SMMEs comprising local contractors and 
local suppliers of goods and services to 
the road and bridge construction projects. 

“SANRAL’s R120 million community 
development and SMME training 
programme project, which is currently 
under way, is providing local labour and 
local SMMEs with the necessary skills 
to optimally participate in this and other 
forthcoming N2WC road projects,” 
Mona concludes.

 INFO
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An artist’s impression of the Mtentu Bridge, which promises to be an economic injection for one of the most impoverished parts of South Africa 

SANRAL has also announced that the tender for a second bridge, the Msikaba Bridge (set for construction near Lusikisiki, south of the Mtentu 
Bridge), will be re-issued within the next two to three months, due to the fact that no fully responsive tenders were received. This decision was 

taken to comply with supply chain management regulations. The photo shows a scale model of the cable-stayed Msikaba Bridge.

The bridge forms the backbone of 

the greenfields portion of the N2WC 

road project – a national priority 

under coordination and direction 

of the Presidential Infrastructure 

Coordinating Commission (PICC), 

and one of government’s 18 

Strategic Integrated Projects (SIPs) 

to support economic development 

and address service delivery in the 

poorest provinces.

Also on the cards …



24 September 2017 Civil Engineering

OVERVIEW
The Minister of Health, Dr Aaron 
Motsoaledi, is quoted by the media to have 
said that it will become compulsory for 
every South African to belong to the envis-
aged National Health Insurance (NHI). 
Skeptical as some are, this development 
ushers in a new paradigm for healthcare 
provision in the country, with prospects 
of improving the quality of healthcare for 
all. Notwithstanding the importance of 
physical healthcare facilities and systems, 
transport is one of the critical factors for 
the successful implementation of the NHI. 
This article identifies opportunities for 
research and development towards eradi-
cating transport challenges that prevent 
access to healthcare.

INTRODUCTION
Globally, the awareness of the relationship 
between health and transport is increasing 
exponentially (Mindel 2017). Some of the 
relationships under increased scrutiny 
include the relationship between health 
and transport-induced pollution, obesity, 
injury, disease control, climate change, 
fitness, and access. It would appear that 
failure to explicitly consider population 
health requirements in transport planning 
is increasingly unjustifiable, and may 
actually be amounting to professional 
negligence. The NHI, however, presents an 

opportunity to identify transport-related 
requirements to support healthcare access.

The article makes preliminary 
recommendations on how transport and 
healthcare should interface, based on NHI 
literature observations around the world 
in selected BRICS and OECD countries, 
namely South Africa, India, the Russian 
Federation, Britain, United States of 
America, Turkey, Canada and Australia. 
For South Africa, in particular, the review 
is further justified by the findings of the 
Human Rights Commission of South 
Africa Inquiry Report (HRC 2007) on 
accessibility to healthcare services, which 
states that access to healthcare services 
in the country, especially for the poor, is 
severely constrained by expensive, inad-
equate or non-existent transport services. 
This is an even bigger problem where 
patients with chronic diseases require 
regular travel to healthcare facilities.

ABOUT THE NATIONAL 
HEALTH INSURANCE
The South African Cabinet approved the 
NHI White Paper in June 2017. The White 
Paper makes way for the establishment 
of legislation to implement the NHI in 
order to realise the ideals of universal 
health coverage. The NHI will finance 

comprehensive healthcare access, with 
the aim of eliminating financial risk for 
all South Africans, especially for the most 
vulnerable persons and households in 
the population.

According to the White Paper, the NHI 
aims to eliminate healthcare fragmentation, 
as well as ensure technical and allocative 
efficiencies in how funds are collected, 
pooled and used to purchase services, the 
goal being to “create a single, publicly owned 
and administered strategic purchaser that 
will actively purchase healthcare services on 
behalf of the entire population from suitably 
accredited public and private providers.”

Given that transport is acknowledged 
by the Human Rights Commission as 
one of the fundamental stumbling blocks 
for healthcare access, how should the 
NHI implementation be structured to 
address this impediment? Currently 
the White Paper makes the following 
provision: “NHI healthcare benefits will be 
portable throughout the country. Mobile 
health services will be organised within 
a Contracting Unit for Primary Health 
Care (CUP). The contracting of accredited 
private providers will be prioritised with 
the aim of ameliorating geographical access 
challenges. While assuring a continuum of 
care, communities, vulnerable groups and 
those domiciled in rural areas may still 
experience limited access as a result of to-
pography and unaffordable transport costs. 
NHI will provide coverage for planned 
transportation in times of need, and for the 
elderly and people with disabilities in rural 
and topographically inaccessible localities.”

However, how this will be achieved is 
not clear.

LITERATURE ON NON-
EMERGENCY TRANSPORT
Globally, there is some literature on 
accessibility to healthcare, including the 
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significant initiatives by the World Health 
Organisation (WHO) as reflected in its 
Health Systems Transformation Agenda of 
2003. However, most of the discussions are 
primarily focused on measuring health-
care systems’ performance to address 
the disparities and inequalities in health 
systems, as based on health outcomes, 
rather than reviewing contextual factors 
fundamental to accessibility to healthcare 
(WHO 2003), including the role that 
innovative initiatives to provision of 
non-emergency patient transport plays on 
accessibility to healthcare.

Through the review of literature we 
found that non-emergency transport ser-
vices are not directly covered within the 
national health insurances of South Africa, 
India, the Russian Federation and Turkey. 
Countries such as the United States, 
Canada, Australia and Britain have made 
provision within their broad national 
health insurances and social services 
programmes to cater for non-emergency 
patient transport.

The British national health insur-
ance makes a direct prescription of a 
framework for non-emergency patient 
transport in its national health insurance. 
For countries such as the United States, 
Canada and Australia, the discourse on 
non-emergency patient transport has 
been brought to the fore and efforts are 
under way to improve patient mobility, 
as reflected in the discussions on the 
Impact of the Affordable Care Act on non-
emergency Medical Transport (Garrity & 
McGehee 2014; Chisholm-Smith 2014). 
Non-emergency transport reportedly 
remains at the core of transport planning 
in New South Wales, Australia.

We nonetheless conclude from the 
review of literature that there appears to 
be a scarcity of literature on transport 
planning with specific consideration of 
non-emergency transport. The extreme 
consequence of these unmet transport 
needs, particularly for vulnerable people, 
is increased morbidity and mortality rates, 
among other things (Wallace et al 2005; 
Wilkem 2012; Atuyo 2014). Many of the 
approaches used by other countries are 
context-specific and may not be transfer-
able to South Africa. The onus is therefore 
on South Africa to develop appropriate 
solutions for this problem.

RESEARCH OPPORTUNITIES
The NHI presents opportunities for 
improved public transport service design. 

However, prior to the actual design of 
services, more research is needed to guide 
such designs. We therefore identify the 
following research opportunities as urgent:

 N How should the disciplines of transport 
planning and health practitioners work 
together for improved design of trans-
port networks and associated services?

 N What are the typology of needs for dif-
ferent patient treatment types, and how 
should transport services be designed 
to cater for these needs?

 N How much would it cost the NHI to 
explicitly cater for non-emergency 
transport?

 N Should non-emergency transport be 
incorporated in South Africa’s trans-
port subsidy policy or should different 
payment mechanisms be used?

 N How should service providers for 
non-emergency transport services be 
contracted?

 N NHI promotes the use of health 
facilities closest to where patients live. 
However, specialised healthcare ser-
vices are not always readily available in 
close proximity. How should the un-
even spatial distribution of specialised 
services be taken into account by NHI?

 N How should the sustainability of non-
emergency transport provision under 
NHI be measured?

In the longer term, methods of incorpo-
rating healthcare in the spatial transfor-
mation agenda should receive priority.

CONCLUSIONS AND THE 
WAY FORWARD
The NHI White Paper rightfully rec-
ognises that health is a basic service 
which should be provided universally 
and equitably, irrespective of patients’ 
socio-economic background. Transport 
still remains one of the critical stumbling 
blocks to healthcare access, especially for 
the majority of South Africans who cannot 
afford additional travel cost to health 
facilities. However, the NHI White Paper 
makes provision to improve this situation. 
How this should be done, however, is a 
subject for further research.

Prospectively, transport planning in mu-
nicipalities must become deliberate in how 
it incorporates healthcare access. Continued 
silence regarding transport plans on this 
matter can no longer be justified.

REFERENCES
The list of references is available from the 
authors. 
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INTRODUCTORY BACKGROUND
A much debated topic nowadays in the 
roads sector centres on “How much 
money needs to be allocated to roads?” 
and “How should the necessary funds 
be generated?” As a motivation for an 
increase in funds allocated to roads, many 
(perhaps misguided) people propagate 
that all funds raised from taxation of road 
users should in their entirety be devoted 
to the roads sector. The futility of this 
approach is illustrated by the fact that 
SANRAL (South African National Roads 
Agency Limited) data indicates that, for 
the 2016/17 financial year, funds allocated 
to roads in the MTEF (Medium-term 
Expenditure Framework) are expected to 
exceed the income generated by the fuel 
levy and licence fees by some R8.4 billion. 
Also, the argument ignores at least two 
factors in public sector infrastructure 
financing philosophy. These are:

 N Government fiscal authorities need 
to, and in fact do, embrace the ‘dis-
tributory’ function of government in 
determining sectoral allocations from 
Treasury.

 N The quantum of funding allocated to 
roads throughout the world, whilst 
determined by government Treasuries, 
is often the result of political pres-
sure. In the USA the term used is 
pork-barrelling. Road authorities are 
normally only involved in lobbying 
for appropriate levels of funding and 
proposing approaches for generating 

funds. However, once acquired, the 
management of these funds, including 
the allocation thereof, becomes the 
function of the road authorities.

HISTORY OF ROAD FINANCING 
IN SOUTH AFRICA
Prior to the 20th century, in earlier days 
during the period of the four separate 
colonies in southern Africa, funding for 
all roads was generally generated from 
a mixture of property rates and road 
tolling. Ross (2002), quoting the historian 
Theal, gives the following intriguing 
reference to tolls for the construction 
of the road through the Nieuwekloof 
Pass in the Cape: “On 28 February 
1807 a turnpike was established on the 
Roodezand Kloof to levy the following 
tolls: a chaise, 4 shillings; loaded waggon, 
4 shillings; unloaded waggon, 2 shillings; 
cart, 2 shillings; saddle horse, 1 shilling; 
every 20 oxens or cows, 4 shillings; every 
100 sheep, 4 shillings.” Ross suggests 
that this information corresponds with 
Burchell’s statement that in 1811 he 
paid a toll to “defray the expenses of 
keeping this pass in repair”. In a similar 
vein to today’s travellers, Burchell also 
mentioned that, to avoid paying the toll 

on the Nieuwekloof Pass, cattle drovers 
made use of Oudekloof. Mitchell and 
Botha (1986) state that an early reference 
to road funding in South Africa was in 
1843 when the Central Roads Board of the 
Cape Government received road funds 
from a property rate of one farthing in the 
pound, which was supplemented by tolls, 
collected at toll gates, bridges and ferries.

Among the political arrangements 
made in 1910, at the time of the union 
between the four colonies of southern 
Africa, was that of roads and road 
funding. The costs of main roads in the 
Province of Natal were met mainly from 
provincial revenue, though from 1919 
the tendency was for new roads to be 
built from loan funds, redeemed over 
ten years. In the Cape Province most of 
the roads were built and maintained by 
divisional councils, financed by rates on 
fixed property and from a subsidy from 
the Provincial Administration. By 1917 
this subsidy had increased to an annual 
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amount equal to that raised by the 
divisional councils. In both the Transvaal 
and Orange Free State, road funds were 
provided by the relevant Provincial 
Administration. Loan funds were also 
used, from the outset in the Orange Free 
State, and from 1919 in the Transvaal.

For municipal roads in all provinces, 
roads were financed from municipal 
funds, though Cape municipalities 
received a subsidy from the Provincial 
Administration equal to the municipali-
ty’s share. Also in the Transvaal Province, 
up to 1921, grants to assist in the building 
of main trunk roads were made by the 
Provincial Administration.

The use of loan funding was, however, 
viewed with considerable circumspection 
by central Treasury, since it considered 
that the cost of constructing roads, re-
garded as recurring expenditure, should be 
met from revenue. This viewpoint did not, 
however, apply to loan funds for bridges, 
which were regarded as fixed assets.

Unfortunately for the roads sector, 
expenditure on the development of rail 
infrastructure brought about by the new 
development, the steam engine, supplanted 
expenditure on the building of roads, and 
by 1925 there was no doubt that South 
Africa was lagging behind other countries 
in the provision of good roads. Whilst 
£125 million of the country’s national debt 
at the time had been spent on railways, 
virtually nothing had been contributed by 
central government towards roads. The 
expenditure on roads since 1910 up to that 
time was less than £20 million, which was 
less than 10% of the amount spent on rail, 
and most of it from revenue.

Between 1922 and 1935 the provinces 
struggled to meet the demands for 
spending on roads and were forced to 
make extensive use of loan funding 
– which, perhaps short-sightedly, was 
not at the time redeemed from road 
tolling, as had been done 100 years or 
so earlier, and 50 or so years later. The 
interest and capital redemption payment 
obligations became crippling to the 
provinces’ finances.

Following intensive investigation, 
the National Road Board, incorporating 
a National Road Fund, was established 
in 1935. This Board was given powers in 
respect of public roads, with an income 
generated by a levy on imported fuel 
of 3 pennies per gallon sold, which 
represented some 20% of the cost of fuel 
at the time. Out of this income the Fund 

was required to bear the interest and 
redemption costs on the outstanding 
loans raised by the road authorities before 
March 1935. The major part of the avail-
able funds was used to redeem interest 
and redemption costs. For many years 
this loan debt burden upon the Fund 
had a considerable effect on the ability of 
the road authority to carry out its road 
programme, and loan funding without a 
redemption mechanism such as tolling of 
road traffic was a scary spectre to roads 
engineers for decades thereafter.

From 1948 onwards, following the 
passing of an Act creating the National 
Transport Commission, there were four 
levels of government responsible for 
the provision, and in this context, the 
financing of roads. These were:

 N Central government using a dedicated 
levy on fuel for 53 years, up to 1988 
when the dedication of funds was 
abolished.

 N Provincial government using grants 
from the Exchequer, with a small 
amount from vehicle licence fees in 
the province.

 N Divisional councils in the Cape 
Province (disbanded in 1988) using 
income primarily from local taxes 
and levies.

 N Municipalities, using funds from 
municipal rates and taxes with contri-
butions from central government and 
provinces.

In 1950 the regular requests by road 
authorities for an increase in the levy on 
fuel accruing to the Fund were finally 
acceded to, but a restriction of £5 million 
per annum was placed on the amount 
accruing to the Fund. This amount was 
expected to cover only the annual interest 
costs of all loans taken out earlier by 
all provincial authorities, as well as the 
maintenance of existing rural roads and 
the construction costs of new roads since 
the Fund had been relieved, in 1948, of 
the burden of repaying the capital costs of 
loans taken out before 1935.

By 1958 it had become obvious that, 
because of the growing need for roads 
in the country, the Fund needed to be 
granted additional revenue. The same 
applied to provincial roads funded by the 
provinces from Exchequer grants. The tax 
on fuel which accrued to the Fund was ac-
cordingly raised to eight and a half pence 
per gallon. This enabled a roads pro-
gramme for national roads over a 12-year 
period to be set at R363 million, against 

On the whole, very little 

attention between 1910 and 

the late 1970s was given by 

road authorities to examining 

the theoretical aspects of road 

financing, other than lobbying 

at political levels for the 

funding required for the road 

programme. They appeared 

content to work within the 

financing ambit prescribed by 

Treasury, which sometimes 

made the accusation that the 

amount requested was just 

a ‘wish list’ which had not 

been rationally determined. 

Funding of roads was regarded 

as mainly a political process 

based on demands of the roads 

programme. Also, as noted 

above, no attention was given to 

the formal study of the rational 

approach to the acquisition and 

allocation of funds for roads, 

other than a complex Treasury 

formula based on a number 

of factors which Treasury 

considered affected road needs. 
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R193 million for the preceding 12 years. 
Regular increases took place over the next 
23 years, reaching eight cents per litre, 
until the dedicated levy accruing to the 
Fund was discontinued on 1 April 1988.

Whilst there were regular increases 
in the levy during this period, income to 
the Fund fluctuated, primarily because 
the income depended upon fluctuating 
fuel usage. A peak in income to the Fund 
(in real rand value) was reached in 1967. 
Thereafter funds available, in nominal 
rand value, for the provision of both 
national and provincial roads in South 
Africa declined, right up to the end of the 
20th century. In fact, at the end of the 
century the national roads budget, in real 
rand value, represented less than half the 
1976 budget, and for the expenditure on all 
roads this figure was about 60%.

Nevertheless, during the golden years 
of road construction in the country, i.e. 
the mid-sixties to nearly the end of the 
seventies, much progress was made in 
developing South Africa’s road system 
to accommodate the existing road traffic 
demand, and also to build for the future. 
National roads were able to maintain their 
world quality through a mixed-funding 
approach incorporating loan funding, 
but this time redeemed by road tolling. 
Unfortunately the provinces, for various 
reasons, were not able to follow suit and 
the quality of the provincial road network 
deteriorated considerably towards the end 
of the century.

The responsibility for expending funds 
on roads in South Africa was for many 
years, and still is, considerably fragmented. 
This has militated against efficient long-
term financial planning for roads. Also 
the magnitude of funds available for road 
provision in relation to demand varied 
during the period from 1910 to the early 
1980s. In the 1970s, during the golden 
years of the South African road network 
expansion, funds were in general adequate 
to meet the demand, and sometimes 
more than adequate – which led to some 
grandiose planning concepts for the time, 
such as a country-wide freeway network. 
However, as a result of the decreasing rate 
of real revenue growth during the latter 
part of the 1970s and early 1980s, caused 
by a rapid growth in inflation and the fuel 
crisis at the time, funds for roads were in 
short supply.

On the whole, very little attention 
between 1910 and the late 1970s was given 
by road authorities to examining the 

theoretical aspects of road financing, other 
than lobbying at political levels for the 
funding required for the road programme. 
They appeared content to work within the 
financing ambit prescribed by Treasury, 
which sometimes made the accusation that 
the amount requested was just a ‘wish list’ 
which had not been rationally determined. 
Funding of roads was regarded as mainly a 
political process based on demands of the 
roads programme. Also, as noted above, 
no attention was given to the formal study 
of the rational approach to the acquisition 
and allocation of funds for roads, other 
than a complex Treasury formula based on 
a number of factors which Treasury con-
sidered affected road needs. Unfortunately 
this formula did not bear any relation to 
concepts of road economics or road pricing. 
Greater knowledge of the principles of road 
financing was necessary. The Department 
of Transport therefore implemented a more 
rational approach, by carrying out studies 
into the principles and approaches to road 
funding, as opposed to merely lobbying the 
acquisition of road funds.

This endeavour firstly examined the 
role of transport and roads in society from 
an economic perspective, and the extent to 
which roads as a class of goods exhibit the 
contrasting elements of publicness and pri-
vateness. This distinction was held to have 
an influence on whether the “tax route” or 
the “pricing route” should be employed to 
finance roads. The crux of the difference 
between these routes was that the pricing 
route promoted efficiency in the allocation 
of resources, whilst the tax route, in the 
main, pursued other objectives. From a 
pragmatic viewpoint it was suggested that 
roads combine elements of both publicness 
and privateness, with the result that a 
“mixed financing” route was promoted. 
This approach has remained accepted 
policy for road financing since then.

Work within the Department of 
Transport in the 1980s, based on the prin-
ciples of mixed financing of roads, related 
to four main aspects:

 N The price and tax routes of road 
provision

 N Sources of road funds
 N Approaches to the allocation of road 

funds
 N Strategic planning for road funds and 

management.
It was considered essential that cogent 
arguments be advanced for improvements in 
the funding of roads, since they significantly 
assist in social and economic development. 
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This role was emphasised by Perkins et al 
(2015) whose work pointed out the very 
significant and close relationship between 
paved road development and GDP develop-
ment in South Africa over a period of seven 
decades. It showed that the development 
of paved roads in South Africa has had a 
‘forcing effect’ on GDP growth in that the 
direction of causality in the relationship is 
much stronger from roads investment to 
GDP growth, than vice versa.

Additionally, in the early 1980s the 
Department carried out a road needs study 
to determine justifiable financing for the 
provision and upkeep of an adequate rural 
and metropolitan road network for the 
country. The backlog in funding at that 
time, in 1980 rand values, was shown to 
be some R5.8 billion. In 2016 SANRAL 
suggested that, in 2016 rand values, the 
required capacity expansion backlog for na-
tional roads only was R118.9 billion, whilst 
for the entire South African road network 
the backlog for pavement rehabilitation of 
surfaced roads, plus the re-gravelling of 
gravel roads, amounted to R197 billion.

Studies by the Department of 
Transport showed that, in 1995 rand 
values, the required road budget for 
provincial and national roads, including 
the elimination of the then current 
backlog of more than 10 years, was some 
R7.9 billion per annum, compared with 
the then allocation of R3.2 billion per 
annum – a shortfall of R4.7 billion per 
annum. These figures excluded toll roads. 
In other words, roads in South Africa at 
the turn of the century were underfunded 
by more than 60%. Unfortunately, since 
then detailed road needs studies have not 
been repeated to update the situation.

Currently, in the early years of the 21st 
century, the status quo is that there is 
no dedicated road fund in South Africa. 
Treasury annually allocates road funds to 
the National Department of Transport, 
the Provinces and some Public Agencies, 
and roads are required to compete with 
other government functions for funding. 
In 2014 rand values, the estimated fuel 
levy income to the fiscus was R46 billion, 
and the vehicle licencing fees R7.2 bil-
lion, thus giving a total of R53.2 billion 
collected from the road user in the 
2013/14 financial year. Against this, road 
transport-related allocations by Treasury 
amounted to R55.6 billion; in other words 
for the 2013/14 financial year R2.5 billion 
more was allocated to road transport 
than the money generated from fuel levy 

and vehicle licence fees. SANRAL data 
suggests that, for the eight metropolitan 
municipalities, road expenditure for the 
2017 year was estimated at R21.9 billion, 
in nominal 2017 rand values. Whilst the 
increases in expenditure on roads for the 
period 2006 up to 2017 were welcomed, 
most road authorities considered the al-
locations insufficient to meet the needs.

LESSONS TO HEED
For the 2016/17 financial year this excess 
of allocation to roads is predicted in the 
MTEF to be some R8.4 billion.

Financial resources are required by 
government in order to manage the affairs 
of state in the best interests of its citizens. 
More than 100 years ago, Bastable (1895) 
stated that the supply and the utilisation 
of financial resources for state purposes is 
an integral part of the political process and 
public administration, and constitutes the 
subject matter of public finance. Based on 
many years of personal direct negotiation 
with Treasury officials regarding funds for 
roads, as well as the history of road funding 
in South Africa, the following lessons are 
relevant to road funding in this country:

 N It is unlikely that a dedicated road 
fund for roads in South Africa will be 
re-introduced.

 N Whilst the allocation of the quantum 
of funds for roads is a strongly political 
process, if the road sector is to main-
tain its credibility with the financial 
authorities, it is important that funding 
requests by the authorities be strongly 
underpinned by rational road needs 
studies which inter alia consider the ap-
propriate road network for the country, 
as well as its condition.

 N The arithmetic-like calculations by 
some economists attempting to quan-
tify total contributions to Treasury 
by road users, is a pointless exercise 
in light thereof that Treasury and its 
political head reserve the right to apply 
the distribution role of government in 
allocating resources from the fiscus.

 N The role played by the fuel tax in 
generating funds for the Exchequer 

is likely to reduce in importance into 
the future, and a mixed-financing ap-
proach embracing alternative sources, 
such as road tolling where economi-
cally justified, will be followed.

 N Funds allocated to road authorities 
need to be optimally utilised – this is 
presently not universally the case.

 N Physical and financial planning of 
roads need to be strongly correlated.

CONCLUSION
The objective of this short note on the his-
tory of road financing in South Africa was 
to put into perspective current discussions 
on the subject, and also to point out certain 
salient facts which the debate needs to keep 
in mind. In the end, as with all govern-
ment functions, political influence plays 
the strongest role in determining sectoral 
allocations from the Exchequer. However, 
funding requests, if they are to succeed, 
need to be supported by sound justification 
for the requisite funds and can therefore 
not just be ‘wish lists’ of the authorities. 
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SUMMARY
Transnet Capital Projects (TCP) was 
appointed by the Transnet National Ports 
Authority (TNPA) to undertake a re-
search and development study and struc-
tural assessment of Berth 208, Richards 
Bay harbour, to find out if the structure 
would be able to handle bigger vessels.

Berth 208 was designed by TCP 
(Protekon) and constructed by Stefanutti 
Stocks Marine in 2008. The structure was 
designed for a 50-year period based on a 
50 000 DWT tanker. The quay wall is an 
open, suspended deck on a piled concrete 
structure. The assessment was based on 
visual observations, historical data and 
finite modelling of the existing structure. 
Loads that would be imposed by bigger 
vessels (55 000 DWT to 75 000 DWT) 
were calculated and applied. Hollow steel 
sections with infill reinforced concrete 

were used to form composite piles. The 
used beams were pre-stressed, due to 
their longer spans, to reduce the number 
of piles. Figure 1 shows a cross-section 
of the structure. The research findings 
indicate that the structure is in sound 
condition, and will be able to handle 
bigger vessels up to 75 000 DWT.

INTRODUCTION
Richards Bay is South Africa’s premier 
bulk port, with its main hinterlands 
comprising northern KwaZulu-Natal, 
Gauteng and Mpumalanga. The port is 
the largest in South Africa by tonnage, 
handling about 89 million tonnes of 
cargo and more than 1 800 commercial 
vessel calls every year. The bulk opera-
tions in the port currently focus on four 
major activities – export coal, dry bulk, 
break bulk and liquid bulk. Chemical 

Berth 208 (original design vessel size 
50 000 DWT) has been identified as 
having the potential to accommodate 
larger vessels.

SITE INFORMATION
The Port of Richards Bay, South Africa’s 
most easterly port, is situated 160 km 
northeast of Durban and 465 km 
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Figure 1: Cross-section of Berth 208 quay wall structure
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southwest of Maputo, Mozambique. The 
port consists of the Transnet-operated 
Dry Bulk Terminal (DBT) and the 
Multipurpose Terminal (MPT), along 
with the privately operated Richards Bay 
Coal Terminal (RBCT). Figures 2 and 3 

show the position of Berths 208 and 209 
within the port.

TIDAL LEVELS
The tidal prediction for Richards Bay is 
an estimation based on years of observed 
data. Many factors affect the tidal levels at 
Richards Bay, including local winds and 
pressure systems. The tidal design levels 
for the calculations of the environmental 
loads are shown in Table 1.

ENVIRONMENTAL LOADS
This section gives guidance on the inves-
tigation and calculation of the environ-
mental loads, including wind, waves and 
current forces relevant to the design of 
Berth 208. The wind and current forces 
acting on the vessels were calculated 
using the British Standard 6349 Part 1, 
and the wave forces were calculated 
using the Spanish Standard ROM 0.2-90, 
with guidance from the Port Designers 
Handbook (Thoresen 2003). The 
following values were used as input 
to design:

 N wave height = 1.0 m
 N wave period  = 3.0 s
 N wind velocity = 35 m/s

DESIGN VESSEL
The specifications for the vessels were ac-
quired from the Port Designers Handbook 
(Thoresen 2003) using the 50 percent 
confidence level figures (see Table 2). 
The berthing facility was checked for 
50 000 – 75 000 DWT-sized vessels at 
5 000 DWT intervals.

BERTHING IMPACT LOADS
The British Standard 6349-4, the 
Preliminary Design Report from TNPA 
and the Trelleborg manual (Trelleborg 
2002) were used to assess the fender 
system design. The evaluation was based 
on the selected size of vessels expected 
to use the berth. The existing fender type 
on Berth 208 is the Super Cone Fender 
1400, E2.7. Figure 4 depicts the side view 
of the fender and the panel, while Figure 5 
shows the provision of reinforcement to 
the panel.

Site location

Berth 209

Berth 208

Figures 2 and 3: Site location of Berths 208 and 209, Port of Richards Bay (Source: Google Earth 2015)

Table 1: Tidal levels of the Port of 
Richards Bay (Source: South African 

Navy Hydrographic Office)

Tides level Cd 
(m)

Highest Astronomical Tides 
(HAT) 2.47

Mean High Water Spring 
(MHWS) 2.11

Mean High Water Neap 
(MHWN) 1.47

Mean Sea Level  
(MSL) 1.015

Mean Low Water Neap 
(MLWN) 0.97

Mean Low Water Spring 
(MLWS) 0.37

Table 2: Dimensions of the design vessels used to evaluate capacity of the berthing structure (Thoresen 2003)

gross 
tonnage

(t)

displacement
(t)

lOA
(m)

lbP
(m)

beam 
(m)

draught
(m)

Max 
draught

(m)

Wind lateral area 
(m²)

Wind front area  
(m²)

loaded ballast loaded ballast

50 000 69 700 227 216 35.5 21.3 12.5 3 850 4 630 1 050 1 180

55 000 75 775 233.25 222 36.45 21.975 12.5 4 070 4 890 1 105 1 240

60 000 81 850 240 228 37.4 22.7 12.5 4 290 5 150 1 160 1 300

65 000 87 925 246 234 38.4 23.3 12.5 4 510 5 410 1 215 1 360

70 000 94 000 252 240 39.3 24.0 13.5 4 730 5 670 1 270 1 420

75 000 99 667 257 245 40.0 24.6 13.5 4 922 5 897 1 317 1 472
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The following equation was used to 
calculate the impact energy:

E =  0.5 × Md × Vb 2 × Cm × Ce ×  
Cs × Cc (1)

Where:
 Md = mass displacement
 Vb = berthing velocity
 Cm = mass coefficient
 Ce = eccentricity coefficient
 Cs = softness factor
 Cc = berth configuration factor

MOORING LOADS
The mooring layout is dependent on the 
size and type of vessel using the berth, 
and the position, spacing and strength of 
the moorings.

Berth 208 is capable of berthing a 
50 000 DWT vessel with a mooring line 
configuration of four head lines, two 
stern lines, two spring lines and one 
breast line. An additional breast line 
would not be possible, due to the length 
of the vessel exceeding the length of 
the berth. The estimated angles for the 
mooring line on Berth 208 are shown 
in Table 3. It was observed during this 
analysis that a 50 000 DWT vessels does 
not berth symmetrically to the berth 
as recommended by Thoresen (2010). 
TCP hopes this would be something to 
consider going forward.

The forces in each mooring line were 
calculated in the x, y and z components. 
The horizontal and vertical angles were 
used to calculate the maximum forces.

Forces were calculated for the full 
range of vessels. The following formulae 
were used to determine the x, y and z 
components of the tension force in the 
mooring line. The calculated forces were 
required to be less than the design bollard 
force of 80 tons.

Forces in mooring line:
Fx = T cos α × sin θ
Fy = T cos α × sin θ
Fz = T cos α × sin θ

Where:
 Ø = angle on the horizontal plane
 α = angle on the vertical plane
 T = tension in the mooring line

TRAFFIC LOADING
10 kN/m2 uniformly distributed load was 
applied on the top surface of the deck. 
This load accounts for the NA (Normal) 
loading in accordance with TMH7, as well 
as the pipe rack loading and any other 
minor equipment used for routine main-
tenance of the berth. A 10 kN/m2 loading 
was previously used in the original design 
of Berth 208 and was assumed to be 
adequate for this study, as traffic loading 
is not expected to vary significantly due to 
the accommodation of larger vessels.

GEOTECHNICAL INFORMATION
The geotechnical information was 
derived from a geotechnical investigation 
conducted by Protekon in 2004/2005. 
The subsoil and rock conditions during 
this geotechnical investigation were 

summarised as harbour beds (interlayered 
sands to silty clays/clayey silts and gravels 
to an average depth of –62.0 m relative to 
chart datum).

SOIL REACTION FOR 
LATERALLY LOADED PILES
In certain structures, like wharfs and 
jetties, the primary function of piles is to 
transfer loads laterally into the ground. 
However, for the quay wall in question 
the primary source of lateral forces would 
be the berthing forces of the ships, as 
well as wave and wind forces (Bassu & 
Prezzi 2008).

The loading cases also took into con-
sideration the static and cyclic loading. To 
measure the soil resistance of the piles, 
p-y curves were constructed in order to 

Table 3: Mooring line angles for Berth 208

suggested 
line angles

MiN

Angle Ø  
(°)

Angle Ø 
(rad)

head lines

Line 1 x (2) 32 0.558

Line 2 x (2) 50 0.872

Spring line 10 0.174

Breast line 90 1.571

stern lines

Line 1 42 0.733

Line 2 62 1.082

Spring line 10 0.174

Figure 4: Super cone fender installed on Berth 208 Figure 5: Reinforced fender panel
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determine the maximum forces that the 
soil could resist for a specific deflection 
(American Petroleum Institute 2000).

The recommended practice guidelines 
for planning, designing and constructing 
fixed offshore platforms were used to 
generate the p-y curves. The spring forces 
for sandy soils were calculated using 
Equations 2 and 3:

Pus = (C1 × H × C2 × D) × γ × H (2)

Pud = C3 × D × γ × H (3)

Where:
 H = depth
 C1, C2, C3 =  coefficients from Figure 

6.8.6-1 of API as a function 
of Φ

 γ = effective soil weight
 D  =  average pile diameter
 Φ = angle of internal friction

CONDITION ASSESSMENT
Berth 208 was designed by Protekon 
and built in 2008 by Stefanutti Stocks 
Marine. All structural elements of the 
berth seem to be very new and intact. 
Chippings were, however, observed 
on one of the fenders and breakage 
was also seen on the seaward face 
of the slab. Figures 6 to 8 depict the 
condition of some of the elements of the 
structure currently.

STRUCTURAL ANALYSIS
Beams
In order to perform the structural 
analysis, the as-built drawings were 
checked to establish the tendon specifica-
tions, which specified Freyssinet “k” series 
tendons for the beams. The specific cata-
logue related to the specified “k” series 
tendon was acquired from the Freyssinet 
post-tensioning systems catalogue. 
A bonded strand system was used and 

Figure 10: The beam during construction

Figure 9: The mid-span section of the pre-stressed beam
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the beams were designed for three 15 k, 
15-“k series” tendons, each with a sheath 
diameter 85 mm, 0.5” tendon with a steel 
grade of 270.

The moment and shear resistance of 
the pre-stressed beams were calculated 
using SANS Code 10100. The moment 
and shear force were then evaluated 
against the maximum values found in the 
structural model (Figures 9 and 10).

The steel required for the precast 
cross beam was checked against the 
steel provided using the rebar drawing. 
Table 4 is a summary of the beam, with 
the highest moment and the rebar pro-
vided. The provided steel is adequate for 
larger moments.

FENDER PANEL DESIGN
The precast fender panels were checked to 
determine if they would be able to resist 
the increased impact loading resulting 
from larger vessels berthing. The calcu-
lated reaction forces were multiplied by 
a safety factor of 1.2 to get the ultimate 
load. SANS Code 10100 was used to 
calculate the moment of resistance and 
shear resistance. The results were then 
cross-checked using structural analysis 
software (Prokon).

The required area of steel needed for 
the fender panels to deal with the loads 
that would be imposed by the range of 
vessels expected to berth was checked 
against the steel provided in the fender 

panel. Figure 11 shows the berthing force 
being applied on the fender.

DESCRIPTION OF STRUCTURE
The berth is a deck-on-pile structure com-
prising four types of structural elements. 
The deck is made up of precast panels 
and cast-in-situ reinforced concrete 
slabs supported by precast pre-stressed 
concrete beams. The concrete beams are 
then supported by a piled foundation and 
connected to the piles via cast-in-situ 
reinforced concrete pile caps. There are 77 
piles supporting the structure, and all the 

Table 4: Summary of reinforcement provided and required

summary

span (m)
Maximum 
moment 
(kN.m)

Maximum 
shear
(kN)

Required 
steel (mm2)

Minimum 
steel (mm2)

Provided 
steel (mm2)

8.85 907 388 1 153 5 940 7 285

16.25 2 337 2 573 2 971 5 940 7 285

Figure 11: Berthing reaction force being 
applied onto the fender in Berth 209
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piles are reinforced concrete encased in 
tubular steel sections.

The structure was modelled using 
Prokon (Frame Analysis), and the dimen-
sions of the various structural elements 
were taken from the as-built drawings.

The model was made such that the 
connections between the beam, pile cap 
and pile were rigid. To account for sock-
eting of the piles, a fully-fixed support 
was placed at the end of every pile. All the 
piles were modelled with a conservative 
length of 35 m, which was the length 
of the shortest pile according the pile 
contractor’s data. The embedment depths 
of the piles were determined according to 
the bathymetry of the seabed, with a 1 m 
allowance for scouring. Table 5 shows the 
actual pile embedment depth provided for 
each pile on the model.

LOADING
The loads used in the model were 
calculated in accordance with the design 
premise. The following paragraph briefly 
describes how the loads were applied on 
the model.

The dead load considered for the struc-
ture was its self-weight, where the self-
weight of the precast fender panels was 
applied as a point load acting downward 
at the edge of the pile cap. A live load of 
10 kPa was also applied throughout the 
deck to account for the pipe network sup-
ported on the structure, as well as for ve-
hicular loads. The mooring and berthing 
loads were applied to the model as point 
loads acting in the appropriate directions 
determined in calculations. The wave and 

current loads were also applied as point 
loads acting along the length of the piles. 
An assumption was made that the current 
force acted uniformly along the whole 
length of the pile, and that its magnitude 
was equal on all piles. It was also assumed 
that there were no energy losses, therefore 
the same magnitude of wave forces was 
applied on every pile. An uplift force in-
duced by the waves acting on the pile caps 
was also considered in the case where the 
water level was at MHWS. Wind loading 
was also considered as one of the possible 
load cases.

RESULTS
The model was analysed using mooring 
and berthing forces determined for 
vessels sized between 50 000 DWT and 
75 000 DWT, in increments of 5 000 
DWT. The results obtained will be dis-
cussed in this section.

Considering that there will be no 
changes to loads applied directly on the 
deck, the resistance of deck structural ele-
ments, such as the slab, walkways, beams 
and pile caps should be adequate. The 
resistance of the pre-stressed concrete 
beams and the pile caps was checked, as 
failure of these elements may result in 
serious damage or injury. The beams and 
pile caps were found to have adequate 
capacity to resist the loads to be imposed 
on them, as shown in Tables 6 and 7.

Allowing larger vessels to berth 
alongside the structure will result in 
fenders having to absorb an increased 
amount of berthing energy. Depending 

Table 6: Summary of pre-stressed 
concrete beam capacity versus 

maximum ultimate moment

Maximum 
moment @ uls

Moment capacity 
of beam

6 507 kN.m 8 255 kN.m

Table 7: Summary of results 
for pile cap check

ultimate forces applied

Moment 
(kNm) shear (kN) Torsion 

(kNm)

2 228 280.5 2 473

Resistance required

As (mm2) As’ (mm2) Asv/sv 
(mm2/mm)

10 716 0 9.07

Resistance provided

As (mm2) As’ (mm2) Asv/sv 
(mm2/mm)

11 259 8 042 15.71
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Figure 12: Super cone fender performance graph (Trelleborg 2009)
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Table 5: Pile embedment depth (m) used on the model

Pile
gRid 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

A 29 29 29 29 29 29 29 29 29 29 29 30 30 33 –

b 25 25 25 25 25 25 25 25 25 25 27 30 30 33 33

C 25 25 25 25 25 25 25 25 25 25 27 30 30 33 33

d – – 25 25 25 25 25 25 25 25 27 30 30 33 33

e – – 23 23 23 23 23 23 23 23 27 30 30 33 33

F – – – – – 25 25 – – – – – – – –

g – – – – – 25 25 – – – – – – – –

h – – – – – 25 25 – – – – – – – –

i – – – – – 25 25 – – – – – – – –

J – – – – – – – – – – – 20 – – –

NB: The table relates to the gridlines used on the as-built drawings.
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on the efficiency of the fender, this may 
result in larger reaction forces being 
transferred onto the structure, Figure 12 
shows how reaction forces are determined 
from berthing energy. Versteegt (2013) in 
Figure 13, as part of his Master’s thesis, 
demonstrated that non-linear has a poly-
nomial function of the deflection with a 
higher order than one. It also shows that 
the normal berthing reaction force can 
be the same as the abnormal berthing 

reaction force. For this reason the precast 
concrete fender panels were checked 
to determine if they have adequate 

reinforcement to resist the new reaction 
forces. The analysis showed that the 
increased berthing energies were within 
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Figure 13: Relation between reaction force and kinetic energy (Versteegt 2013)
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The analysis showed that the 

increased berthing energies were 

within the capacity of the fenders 

currently in use. It also revealed 

that the reaction force transferred 

onto the concrete fender panel 

decreases as the vessel size 

increases because of the high 

energy absorption efficiency of 

the fender at those energy levels.
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Table 8: Summary of results for the fender panel check

Vessel size berthing 
energy

Reaction 
force

Area of re-bar 
required

Area of re-bar 
provided

50 000 DWT 659 kN.m 2 141 kN 5 499 mm2 5 552 mm2

55 000 DWT 738 kN.m 2 141 kN 5 499 mm2 5 552 mm2

60 000 DWT 826 kN.m 2 077 kN 5 334 mm2 5 552 mm2

65 000 DWT 912 kN.m 1 927 kN 4 949 mm2 5 552 mm2

70 000 DWT 991 kN.m 1 884 kN 4 839 mm2 5 552 mm2

75 000 DWT 1 091 kN.m 1 820 kN 4 674 mm2 5 552 mm2

the capacity of the fenders currently in 
use. It also revealed that the reaction force 
transferred onto the concrete fender panel 
decreases as the vessel size increases 
because of the high energy absorption 
efficiency of the fender at those energy 
levels. This means that the reinforcement 
currently provided is adequate to resist 
the new reaction forces, as can be seen in 
Table 8.

Other elements of the structure that 
are anticipated to have increased loads 
acting on them are the bollards. Currently, 
bollards which can handle mooring loads 
of up to 80 metric tonnes or 800 kN are 
provided on the structure. The expected 
mooring loads to be imposed by larger 
vessels were calculated as shown in Table 9 
and compared to the current bollard ca-
pacity. The calculated mooring loads were 
all found to be less than what are currently 
provided for. A summary of the results is 
shown in Table 9.

According to Thoresen (2010), if 
the berthing structure is exposed to 
wind speeds greater than 17 m/s and 
current speeds of more than 1 m/s, the 
mooring loads should be increased by 
25%. Therefore the mooring loads have 
been multiplied by 1.25 (see results in 
Table 8). The maximum force obtained is 
796 kN, which is still below the 800 kN 
bollard capa city currently provided on the 
structure. However, according to British 
Standard 6349-4 and Table 4.9 of Thoresen 
(2010), vessels between 50 000 DWT 
and 100 000 DWT should have a bollard 
size of 100 tonnes. The dynamics of 
ships within different, often non-linear, 
mooring systems need to be fully analysed 
to safeguard the vessels and their opera-
tions when berthed. Thus a moored-ship 
response simulation should be undertaken 
to validate the results obtained.

The analysis also showed that the piles, 
which are the most critical part of the 

structure, were subjected to stresses below 
their design capacity. The resulting forces 
and moments imposed on each pile are 
shown graphically in Figure 14. From these 
results it was found that the critical 700 mm 
diameter pile was on gridline B14 (from the 
70 000 DWT vessel results), and the critical 
800 mm diameter pile was on gridline C12 
(from the 50 000 DWT vessel results). This 
was determined by making a scatter plot 
of the axial force against the resulting mo-
ment. This plot was done with both the Mx 
moment (Figure 14) and the My moment 
(Figure 15). The piles (one 700 mm diameter 
and one 800 mm diameter), with a combi-
nation of both a high axial force and a large 
moment, were chosen as the design piles.

These piles were then designed using 
the Prokon circular column design option 
to determine the amount of reinforcing 
steel required. The results showed that 
the reinforcing steel provided alone is less 
than the required area of steel. When the 

Table 9: Summary of mooring load checks

Vessel size
Maximum 
mooring 

load

bollard 
capacity

50 000 DWT 541 kN 800 kN

55 000 DWT 673 kN 800 kN

60 000 DWT 705 kN 800 kN

65 000 DWT 737 kN 800 kN

70 000 DWT 769 kN 800 kN

75 000 DWT 796 kN 800 kN
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Figure 14: Graph of the x-axis moment versus the axial force
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resistance of the tubular steel section is 
factored in, however, the pile is able to 
resist all the forces and moments imposed 
on it. Tables 10 and 11 show summaries 

of the forces and moments imposed on 
the critical piles, the resulting area of steel 
required to resist them and the amount of 
steel currently provided on that pile.

Comparison of the previous results 
(Protekon) and new results (TCP)
In order to assess any relationship 
between the available Protekon design 

Figure 15: Graph of the y-axis moment versus the axial force
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results and the TCP design results, the 
two were plotted together (see Figure 16) 
using a 50 000 DWT vessel. The majority 
of the previous results seem to be on 
the lower part of the graph whilst the 
majority of the new results lie on the 
middle of the graph. However, this must 
have been caused by the fact that the old 
results were based on Serviceability Limit 
State (SLS), whilst the new results were on 
Ultimate Limit State (ULS).

CONCLUSIONS AND 
RECOMMENDATIONS

 N The moment resistance of all beams 
was found to be greater than all mo-
ments induced by increased vessel sizes.

 N The deck structure was deemed to not 
be affected by increased vessel sizes, as 
the loading on it will remain constant.

 N The piles at Berth 208 were designed 
as composite concrete piles encased 
with 16 mm steel. The design pile for 
each pile type was selected based on 

the maximum area of steel required. 
It was calculated that the area of steel 
provided is not sufficient in isolation, 
but the composite section is able to 
resist the applied loads.

 N Based on the analysis it can be 
concluded that Berth 208 is capable of 
handling the berthing of vessels up to 
75 000 DWT.

 N According to Table 4-9 of Thoresen 
(2010) for vessels bigger than 50 000 
DWT, the recommended bollard size 
is 100 tonnes, which is also supported 

by the British Code BS 6349–4. This 
recommendation should be adopted 
for this particular study.

 N A moored ship response simulation 
study should be conducted to validate 
the obtained mooring force results, 
and also to adopt mitigation measures 
earlier on during the feasibility and 
design processes.

REFERENCES
The list of references is available from the 
authors. 

Table 10: Pile design inputs and outputs

load 
case Axis N (kN) M1 

(kNm)
M2 

(kNm)
Mi 

(kNm)
Madd 
(kNm) design M (kNm) M’ 

(kNm)
Asc 

(mm2)

700 mm diameter pile

Ult
X-X

3 905
0.0 522.0 313.2 1 111.4 X-X 1 633.4

2 155.6
30 178 

Y-Y 0.0 295.2 177.1 1 111.4 Top 1 406.6 (> 6%)

800 mm diameter pile

Ult
X-X

4 832
0.0 481.6 289.0 1 196.2 X-X 1 677.4

2 364.7
24 834

Y-Y 0.0 470.2 282.1 1 196.2 Top 1 666.4 (5.36%)

Table 11: Summary of area of steel provided for each pile

Reinforcing bars 
(mm2)

Tubular steel 
section (mm2)

Total area of steel 
provided (mm2)

Area of steel 
required (mm2)

700 mm diameter pile

8 042 34 381 42 423 30 178

800 mm diameter pile

9 650 39 408 49 058 24 834

Figure 16: Correlation between old and new results
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INTRODUCTION
In 1998, a short paper, “Civil Engineering in Cyberspace”, ap-
peared in the SAICE Journal [40(2): 1–4], which concluded with 
the statement1:

By the turn of the century, ‘network literacy’, like ‘computer 
literacy’ before it, will be forcing itself into the very texture 
of everyday life, including that of the civil engineer.

It is fair to say that today, almost 20 years later, the internet and 
the Internet of Things (IoT) are as much a part of our daily lives 
as the clothes we wear. In fact, even the clothes we wear are 
invaded by the IoT, from fitness devices such as Fitbit to e-textile 
vests2, 3 and smart socks4 that monitor and improve training, 
to MagIC vests5 that allow patients with heart disorders to be 
released from hospital while being remotely monitored by their 
cardiologist. Perhaps 20 years from now, these technologies 
would have moved from wearable to implanted or grafted. The 
latter is an example of disturbing technologies that challenge 
the status quo of human tolerance or acceptance. Disruptive 
technologies, on the other hand, challenge the market status quo. 
These technologies displace established technology, or create 
a completely new industry. Examples that illustrate a chain of 
disruptive technologies include:

 N Light: sun ➝ fire ➝ candle ➝ kerosene lamp ➝ incandescent 
bulb ➝ compact fluorescent tube ➝ LED ➝ OLED

 N Currency: product bartering ➝ gold and gems ➝ coin ➝ 
paper bill ➝ credit card ➝ Bitcoin

 N Recorded music: village bard ➝ vinyl record ➝ cassette ➝ 
CD/DVD ➝ usb stick ➝ cloud

THE SPEED OF TECHNOLOGY
In this article, I explore innovation and technology that impact 
on our life, our home and workplace, and hope to convince 
you along the way that the world of science fiction is probably 
less fiction than we want to believe. As technological advances 
and innovation accelerate into the future, are we prepared to 

accommodate change and face the challenges that come with 
it? CEOs of global mega corporates are sitting up and listening 
to futurists such as Tomorrow Today6 who are promoting a 
better understanding of disruptive technologies and evolving 
generations. We, as engineers, must be similarly aware of these 
challenges to ensure survivability, and offer the best service 
within the possibilities of what technology and the new genera-
tions offer.

Technological innovation is developing at a staggering pace. 
Part of what makes this possible is Moore’s Law7:

The number of transistors in a dense integrated circuit 
doubles approximately every two years.

This law implies that computing power doubles roughly every 
two years, enabling better and faster research, analysis, develop-
ment, control and operational processes. Moore’s Law is probably 
driven by gamers more than anyone else, demanding photo-
realistic graphics, faster gameplay, massive multiplayer virtual 
environments and realistic interactive peripherals. Central to 
Moore’s Law is chip ‘density’, i.e. more transistors in less space, 
or simply ‘smaller is better’.

This obsession with smaller size is not a fashion or convenience 
consideration, but a physical one. Modern computer CPUs (central 
processing units or main chips) can easily run at clock speeds of 
4 GHz, i.e. 4 billion instruction cycles per second. The problem is 
that an electronic signal that travels at the speed of light (3 x 108 
m/s) can only travel 7.5 cm in one clock cycle of a 4 GHz machine. 
Thus, the circuitry in such a machine cannot be longer than 7.5 cm 
to get all the information through the plumbing in time.

As much as hardware development, the internet is also 
fuelling the innovation explosion through easy access to global 
resources and global collaboration. Cloud Emporium Games, 
the development team of the upcoming space simulation – Star 
Citizen – managed to generate public support funds (crowd 
funding) to the amount of $141 million between 2012 and 20178. 
With this kind of funding, the impossible suddenly becomes 

Disruptive Technologies
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possible. Kickstarter and other similar initiatives are allowing 
creative minds to develop ideas into concept into products, 
and do it much faster than would have been possible before the 
internet.

Global resources do not only come in the form of funding, it 
can also be time, knowledge and experience to suggest or offer 
solutions to challenges during the development cycle. Global 
resource support can come ‘free of charge’, or at the prospect of 
some return, such as Bitcoin offerings. Bitcoin9 is a decentralised 
virtual currency, a type of cloud money that can be used in 
online transactions across the world, across borders and across 
exchange rates. The whole Bitcoin concept that allows actual 
monetary value to be transferred between two strangers without 
the input or approval of any other person, government or entity, 
is causing much trouble and soul-searching in financial and legal 
circles. It is no surprise that an application to launch a Bitcoin 
exchange-traded fund was recently denied by the US Securities 
Exchange Commission (SEC)10.

Security and encryption of Bitcoin transactions rely on mil-
lions of Bitcoin miners (people like you and me) who are willing 
to expend computing resources (time and electricity) to solve the 
block encryption algorithms. In this way the encryption becomes 
so complex (time-consuming) that no single entity can break the 
code, as it cannot keep pace with the hordes of miners. For their 
efforts, the miners compete against one another for the reward of 
new Bitcoins created in this way.

Tapping into global resources may well be the key to the 
future of everything.

EUGENE GOOSTMAN
Eugene Goostman is a 13-year old boy from Odessa, Ukraine, 
who has a pet guinea pig and a father who is a gynaecologist. 
At least, that is what a very clever bit of programming code 
would like you to believe. Eugene is a prime example of Artificial 
Intelligence (AI) code developed as a chatterbot by three pro-
grammers based in Saint Petersburg, Russia11. Eugene is the first 
AI code that has arguably passed the Turing Test12, 13, 14. Alan 
Turing, of WWII Enigma fame, predicted that in the year 2000, 
machines would have sufficient computing power and memory 
to exhibit intelligent behaviour. The Turing Test was proposed 
by him as a text-chat panel conversation in which an external 
human would be unable to distinguish humans from AI panel 
members. The cleverness behind Eugene is his ability to hide 
behind his teenage persona. Thus he is more easily forgiven for 
grammatical errors and frivolous responses. In 2012, and again 
in 2014, Eugene managed to convince more than a third of the 
members of a judging panel that he is human and was awarded 
the Loebner Prize15 for his efforts. This feat fulfilled Turing’s 
prophesy, albeit delayed by ten years.

Another AI bot called AlphaGo recently beat the world’s 
top professional player of the Go board game at Google’s AI 
Conference in Wuzhen China16 – a feat that was considered by 
many, including AlphaGo’s opponent, not to be possible for at 
least another decade.

Whereas Eugene and AlphaGo aim to mimic human 
thoughts, emotions, planning and problem-solving skills, other 
machines strive to mimic physical human prowess. Boston 
Dynamics17 has been developing quad-pod and bi-pod robots 
for some time, with incredible movement abilities. Its quad-
pod ‘Spot’18 can safely negotiate uneven terrain, hard and soft 

obstacles and more. ‘Cheetah’ can run up to speeds of 30 mph 
(48 km/h) and jump over obstacles19, which makes it both faster 
and more agile than Usain Bolt20.

These machines will become an integral part of our lives – 
answering our questions, reading to the blind like Amazon’s 
Alexa21, or by doing dirty or dangerous jobs such as firefighting.

Controversy, however, enters this idyllic scene when 
technology is perceived to be driven by military application, or 
threatens civilian job security, or simply just scares people. The 
demonstration video of Boston Dynamics’ bi-pod ‘Atlas’22 has 
pushed Google to distance themselves from Boston Dynamics23, 
as the public started to respond negatively.

THE AUTOMOBILE
The most expensive infrastructure components of a country are 
often associated with transportation of passengers and cargo. 
Innovation in transportation is, therefore, a prime research 
directive and can come in many forms, e.g. automation, mass 
transportation, better construction materials, or better vehicles. 
Self-driving cars is a good example of the application of automa-
tion technologies to reduce travel times and improve safety.

Disruptive technologies are already impacting on our daily 
commute. Consider the fact that the car you drive most likely 
does not have a physical connection between the accelerator 
pedal and the engine. As such, the input from your foot does not 
translate directly to more fuel into the engine; rather it is evalu-
ated by the fuel management system (computer box), which then 
decides what level of fuelling is appropriate, given input from 
several performance, efficiency and safety sensors in the vehicle. 
Although most drivers are blissfully unaware of, and perfectly 
happy with this drive-by-wire technology, it does not sit well with 
some petrol heads who may want to demand performance at the 
cost of efficiency. If you are fortunate enough to drive a modern 
luxury car, chances are good that soon, if not already, there will 
also be no physical link between the steering wheel and the ac-
tual wheels of the vehicle, with further intervention by computer 
systems. In this case, the feedback resistance felt on the steering 
wheel is in fact computer-generated via motors, not unlike the 
force-feedback controller of a gaming console. Perhaps this is 
the ultimate expression of haptic technology that has become so 
popular in smartphones and tablets.

Self-driving cars are a reality and are likely to become the 
norm in future, possibly to the extent that only the minority of 
a population will be licensed to drive vehicles. In August 2016, 
autonomous taxis were deployed in Singapore for local pick-up 
and drop-off services at the airport24. Uber follows closely on 
their treads. However, there is a moral/ethical dilemma that 
threatens driverless cars like a dark cloud on the horizon and is 
morphing a disruptive technology into a disturbing technology. 
In very simple terms, the problem is whether to programme the 
car’s control systems to sacrifice its own occupants in favour of 
pedestrians in the event of an unavoidable accident – the classic 
Runaway Trolley problem25. It is a very thought-provoking exer-
cise to complete the MIT Moral Machine online assessment26, 27, 
where such decisions are posed and your responses in terms of 
gender, social value, species, age, etc, are compared to the current 
database of answers. The question that R&D teams are now faced 
with is whether you and I would ‘feel comfortable’ buying or 
using an autonomous vehicle that is programmed to kill you in 
preference to a group of pedestrians.
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TOTAL RECALL AND THE MATRIX
Another possible solution to transportation challenges could be 
to limit travel requirements. Remote access, work-from-home, 
flexible hours, car-pooling and Uber services are all ‘vehicles’ 
aimed to reduce the number of cars on the roads and to reduce 
peak traffic conditions. These not only recover time otherwise 
lost in traffic, but also improve road safety.

In the extreme, travel and traffic could be eliminated if 
the needs for travel can be otherwise satisfied. Many cinema 
goers left Total Recall and The Matrix with a good measure of 
discomfort at the thought of getting hooked up to a machine that 
simulates the total sensory experience and interaction with the 
world. The question is, just how far have we come since 1990 to 
make science fiction real?

No field of technological innovation has pressed on the bound-
aries of disturbing and controversial reality as much as the field 
of medical research. The human-machine-interface (HMI) has 
come along in leaps and bounds. Researchers at Utah University’s 
Institute of Biomedical Engineering took a bold step towards 
HMI implementation when they developed an implantable visual 
prosthesis. These scientists managed to transmit brail charac-
ters via a plug behind the patient’s ear to a grid of electrodes 
implanted on the visual cortex of his brain. Remarkably, the man 
who had been blind for ten years could ‘see’ the characters and 
read the messages at speeds of up to 30 characters per minute. 
Would it surprise you to know that this vision sensory innovation 
was reported in the New Scientist on 3 February 197728?

Prosthetics in general have undergone significant 
development to expand from static wooden or plastic limbs, 
to body-powered systems, to fully robotic systems. The latest 
research devices interface directly with the person’s nervous 
system to allow voluntary movements that are driven by 
thought29, as opposed to movement or pressure. But it is no 
longer just one-way traffic – a research collaboration between 
scientists from EPFL (Ecole Polytechnique Fédérale de 
Lausanne) and SSSA (Scuola Superiore Sant’ Anna) has enabled 
an amputee to feel smoothness and roughness in real-time with 
a bionic fingertip that was surgically connected to nerves in his 
upper arm30.

The humble lab rat has been the subject of far more radical 
and disturbing rat-machine interfacing, as illustrated by the fol-
lowing experiments:

 N Memory expansion chip implant31

 N Switching memories on and off at the touch of a button32

 N Planting false memories33

 N Dream engineering34

. . . and most disturbing of all . . .
 N Downloading and uploading of memories35, 36, 37

Even though experts agree that upscaling these technologies to 
human application is ‘tricky’, it didn’t stop a new Startup, called 
Kernel, from partially bankrolling this research and moving 
onto human trials38. Even Elon Musk of Tesla and SpaceX 
fame has dropped a Twitter that shows his interest in ‘neural 
lacing’ technology39.
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THE NUMBER OF THE BEAST
When it comes to disturbing technologies, few can polarise 
an audience as quickly as the concept of an identity implant or 
marking. This may come in the form of an electronic chip like 
those that are injected into family pets for recovery and identifi-
cation purposes. Others may come in the form of laser-engraved 
barcodes or even invisible biometrics40.

The concept is based on a unique identifier that carries or 
unlocks personal information and identification. This informa-
tion could be medical, health, financial, criminal, social and/or 
anything else that replaces the contents of our wallets/purses, 
our signatures, our passwords and many more. Today we have 
so many passwords that we need a USB stick, or a cloud tool to 
‘remember’ them all. How long until we replace that USB stick 
with a nano-capsule implant and eventually biometric scans? 
Imagine walking down the aisles of the Mall of the Future when 
all advertising and shop displays morph into content directed 
at your personal preferences, just to be interrupted by the 
light tap on your shoulder from a robotic manikin presenting 
to you what you would look like with the latest haircut and 
fashion accessories. Should you fancy that new haircut, a 
simple confirmatory voice reply will reprogram your colony of 
nano-bots to implement the new style over the next few days. 
Each morning, while you shower, these bots will crawl out 
along each hair strand to trim the previous day’s growth, or to 
otherwise reshape your style. Perhaps not as science fiction as 
you may think41, 42.

BUSINESS – NOT AS USUAL
The impact of disruptive technologies, the internet and the IoT 
permeate the very fabric of our businesses. Consider the evolu-
tion of business networking and communication:

 N Networking: handshake ➝ gentleman’s club ➝ business card  
➝ electronic business card ➝ Linked-in

 N Communication: verbal ➝ letter ➝ telex ➝ fax ➝ email ➝ 
skype ➝ video conferencing

It becomes clear that the newer Facebook and Twitter genera-
tions, the Mediavores, are pre-disposed to embrace these evolu-
tions and to propagate them into the future. ‘Future fit’ CEO’s are 
expanding their business management strategies to include:

 N integration with the broader connected world as a means of 
survival

 N unlocking global resources such as cloud computing services
 N commoditisation of professional services, forming dynamic 

and highly mobile project teams that work closely with, and 
often in, the offices of their clients or on their sites

 N accommodation of Millennial employees/clients and their 
unique value systems, and

 N diversification of risk and exposure by drawing from the 
offerings of SMMEs and Startups – for these are often the 
playgrounds of the brightest of the Millennials.

Conventional business models and company structures are 
already challenged by disruptive technologies. Just as previous 
generations could not imagine a business world without the fax 
(facsimile), so today we cannot imagine a business world without 
email. Consider that many contracts now accept email as a legal 
document and formal communication. But, already our inboxes 
are filled with spam and will become even more so. To overcome 
the ball-and-chain of incessant email, smart companies are 
turning to team- or project-specific collaboration tools such as 

Slack43. Access to each team/project in such a service can be con-
trolled and managed so that only relevant content is generated 
with, best of all, no spam or advertising.

INFORMATION
Kofi Anan, the Ghanaian Secretary-General of the United 
Nations from 1997 to 2006 said:

Knowledge is power. Information is liberating. Education is 
the premise of progress, in every society, in every family.

The internet has given wings to knowledge and information:
 N Information: personal knowledge ➝ manuscripts ➝ books ➝ 

Wikipedia ➝ Google/YouTube ➝ community forums ➝ 
Alexa and Siri

The typical Saturday braai will never be the same again with 
Alexa’s Echo Dot sitting quietly in the corner. An argument 
about who is the best rugby player of all time can easily be 
resolved by a quick,

“Alexa! Who is the best international rugby player of all 
time?”

answered by . . .

“According to the majority of online sources, Richie McCaw 
of New Zealand is considered the all-time best rugby 
player.”

It may seem that this incredible source of empowerment is re-
served for the privileged few. However, with support from ‘smart’ 
governments, remote high-speed wireless connections can 
bring world-class lectures, courses, webinars and other similar 
educational programmes right into the rural school classroom, 
even under a tree.

Today we have ready access to unbelievable online informa-
tion and other resources, including engineering resources. Apart 
from specialised software, smartphone and web-based applica-
tions provide information and solutions to typical engineering 
problems such as foundation bearing capacity and settlement. 
It is, therefore, not inconceivable that a person with no formal 
training, for example in structural engineering, can take on 
the design of a simple concrete-framed building by way of 
‘Google Engineering’.

A poignant example of empowerment through online 
resources is the story of Inkwell Manor. A single US mother and 
her four children, without any building experience, constructed 
a home for their family by watching YouTube tutorials. Inkwell 
Manor was constructed, compliant with the city’s building code 
at a cost of $130 000. It is now worth over $500 00044.

The British Geological Survey maintains a National 
Geotechnical Properties Database45 that holds data and 
information from all site investigations carried out for civil 
engineering purposes. In addition, they have developed free 
software applications that provide access to these geological, 
soils and other databases. With this kind of online information, 
project developments can get a huge head-start. The South 
African Council for Geosciences46 maintains a similar database 
of dolomite investigation reports, sinkhole incidents and other 
relevant data.
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The rich and diverse potential of the internet can be illustrated 
by information sources that transcend conventional media:

The challenge for users like you and me is to make sense of this 
information overload and to be able to discern fact from fallacy 
and fake news. Wikipedia, for example, has been criticised for 
being a mixture of truth, half-truths and some falsehoods, and 
that it is explicitly designed not to provide correct information, 
but focuses rather on majority viewpoints. However, a peer 
review in 2005 of forty-two scientific entries on both Wikipedia 
and in the Encyclopaedia Britannica by the science journal 
Nature56 found few differences in accuracy and concluded that 
“the average science entry in Wikipedia contained around four 
inaccuracies whereas Britannica contained about three.”

ENGINEERING
Geotechnical engineers often jest that the Standard Penetration 
Test (SPT) was the state-of-the-art ground investigation tool 
in 1948 . . . and still is today! Although there is some truth in 
this statement, significant technological advances have been 
made, especially in the fields of instrumentation and measure-
ment – from miniaturised sensors that record model response 
in centrifuge tests, to optic fibre settlement gauges57 that provide 
a continuous measure of deformation along a fibre embedded or 
attached to a structure.

These technologies are leading to the development of smart 
infrastructure58, 59, where bridges, tunnels, traffic control 
systems and buildings now report real-time on their health and 
performance. Smart infrastructure requires innovative tech-
nologies to record, store, transmit and analyse ever increasing 
amounts of data. WorldSensing60 is an example of a group of 
creative young minds that have grown from a small Spanish 
Startup to a global force that is revolutionising wireless com-
munication within the IoT and the cloud. Their data acquisition 
system is and will be changing the future of engineering site 
instrumentation and monitoring. Data loggers can now be 
buried underground with no maintenance for up to ten years 
(battery life). These devices will log and transmit monitoring 
data to a centralised gateway over distances of up to 15 km. 
With the gateway unit located safely in a controlled environ-
ment with reliable power and internet connectivity, such a 
system is a major advantage in developing countries where theft 
and vandalism are major challenges.

Even the smartphones in our pockets can become smarter 
with appropriate Apps, or can be extended to allow very useful 
measurements. By adding a Digiducer 333D01 USB accelerom-
eter61 to your smartphone, tablet or laptop, you can effectively 
carry out blast and construction vibration monitoring, or at least 
verify results reported by seismographs, etc. Jing Li from NASA’s 
Technology Transfer Program developed the Node+ Platform62 
for integrating sensors with smartphones. With this system 
it is not inconceivable to develop a smart geological pick with 
embedded laser rangefinder, as well as moisture, colour, load and 
acceleration sensors that could automatically log ground profile 
conditions directly to a smartphone and to the cloud.

Other innovative/disruptive evolutions include:
 N Calculation tools: log book ➝ slide rule ➝ calculator ➝ 

spreadsheet ➝ cloud
 N Computing mobility: Mainframe terminal ➝ personal 

computer or PC ➝ laptop ➝ tablet/smartphone ➝ wearables 
(e.g. Google Glass)

Google, Microsoft and Apple are once again locked in battle to 
provide web-based applications that allow you to move from 

Reddit47 – the self-proclaimed home-page 
of the Internet is a mixed bag of social news, 
web content rating and discussions. Some 
of the sub-reddits can contain valuable 
information in the form of discussions, often 
including contributions from experts, e.g. 
AskEngineers48.

Wikipedia49 – is the free online encyclo-
paedia, the largest and most popular general 
reference work on the Internet. It aims to 
allow anyone to create or edit articles and 
thus becomes self-regulating using global 
resources.

Stack Overflow50 – is an open forum for 
expert exchanges between computer pro-
grammers. Member users can also participate 
in voting questions and answers up or down, 
and editing questions and answers in the 
fashion of a wiki or Digg.

Instructables51 – is the internet’s DIY corner, 
a website specialising in user-created and 
uploaded do-it-yourself projects, which other 
users can comment on and rate for quality.

Github52 – is a web-based GIT or version 
control repository and internet hosting 
service. Although primarily geared towards 
software programmers, the Github concept 
can easily be transferred to the fields of 
engineering design with access control, 
version tracking, collaboration features, 
design requests, task management, resource 
management and programming for large 
multi-disciplinary projects.

Engineering Tips53 – is a knowledge e-
market for engineering professionals that 
serves as a platform for users to ask and 
answer questions. The site has about 761 000 
members with 17 000 questions posted every 
month.

TED Talks54 – Technology, Entertainment, 
Design is a non-profit media organisation 
which posts talks online for free distribution 
under the slogan “ideas worth spreading”. 
TED’s early emphasis was technology and 
design, consistent with its Silicon Valley 
origins, but it has since broadened its focus to 
include talks on many scientific, cultural and 
academic topics.

Research Gate55 – is a networking site for 
scientists, academics and researchers to share 
papers, ask and answer questions, and find 
collaborators. Members of the site can upload 
research output, including papers, data, 
chapters, results, patents, research proposals, 
methods, presentations and software source 
code. It allows others to follow the activities 
of researchers and to engage in discussion.
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platform to platform and retain all your information, bookmarks, 
settings and preferences. Thus, whether at work, at home, in a 
hotel or using your laptop, PC or smartphone, you can have fa-
miliar access to your information and collaborate real-time with 
others. In a manner, computing devices will once again become 
mere terminals that provide access to the cleverness in the cloud. 
This kind of intuitive integration is likely to explode in the next 
few years as ultimately your loyalty to a brand or system gives 
access to your wallet/purse.

One of the most exciting developments has been in the way 
we present data, information, designs or almost anything. We 
have progressed from stale 2D representations to interactive and 
dynamic 3D virtual models:

 N Drafting: hand sketch ➝ hand drawing ➝ CAD drawing ➝ 
BIM ➝ Generative Design

Building Information Modelling (BIM)63 has revolutionised 
the construction industry by using digital representations of 
physical and functional characteristics of structures to facili-
tate better design, construction, operation and maintenance 
of infrastructure. It’s the construction world equivalent of 
virtual reality gaming, and it is no longer strange to see a 
planning boardroom occupied by architects, engineers and 
project managers all donned with virtual reality gear such as 
the Oculus Rift system64. You can now also take your client for 
a stroll around his new virtual mine in a VR room such as the 
one at the Mining Engineering Department of the University 
of Pretoria65.

Generative Design66 is a technology that is bringing about 
design optimisation on an unprecedented scale. By utilising 
organic or natural processes, these algorithms can generate 
alternative solutions that are beyond human capacity in terms 
of sheer number and type of solutions. The huge computing 
power required to find solutions in realistic time frames may 
well be sourced from affordable cloud computing services, such 
as Amazon Web Services67 and Google’s Could Platform68.

TO THE BEYOND AND INFINITY, OR JUST  
THE NEXT 20 YEARS
I often wonder which technologies mark the greatest discoveries 
of mankind, and by which technology will our generation be 
remembered. I would like to offer the following suggestion:

 N Most significant discoveries of mankind: fire ➝ wheel ➝ 
writing/printing ➝ round earth ➝ penicillin/vaccinations ➝ 
transistor electronics

It is astonishing to think that something as simple as a one-way 
gate or valve could conceivably be the greatest invention of our 
day. Diodes are one-way electronic gates that are made from 
doped semiconductor materials and have no moving parts. 
By arranging two diodes head-to-head or tail-to-tail you get a 
transistor switch or a gate that can be controlled (opened and 
closed) by an external electrical trigger signal. Transistors can 
be arranged to form oscillators, more complex gate controls, 
amplifiers and ultimately digital logic or decision-making. 
Thus, you have all the ingredients of the digital revolution that 
has transformed our world. What may be the next link in this 

chain … nuclear fusion reactors, genetically engineered offspring, 
or perhaps that we are not alone in the universe?

To get to the future we will need faster computers and faster 
data transmission. Computing needs to be elevated from tran-
sistor electronics to quantum states69. With quantum computing 
we can break free from the limitations of binary states (1’s and 
0’s) to quantum bit (qubit) super-position. Add a nano-storage 
device and you have the computer equivalent of a hyper-car such 
as the Koenigsegg One:170. In today’s world of Microsoft, Apple 
and Google, it is interesting to note that it is IBM’s research 
that features heavily in both quantum computing71 and nano-
storage72 that are needed to unlock and power future innovation.

The challenge now is how we can prepare ourselves, our fami-
lies and our businesses for the unique challenges of the future? A 
good starting point may be to embrace:

 N constant change
 N connectedness
 N continued learning and skills development, and
 N new and different ideas, even when they challenge established 

ones, but always with a healthy measure of common sense, 
wisdom and sound judgement. 
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FRANKI’S INNOVATIVE 
SOLUTIONS HELP TO 
BRIDGE KZN COMMUNITY
The tiny town known as Tugela Ferry 
(named after the ferry that used to con-
nect the two halves of the town) in the 
local Municipality of Msinga, part of the 
Umzinyathi District Municipality in central 
KwaZulu-Natal, is part of one of South 
Africa’s most impoverished areas. 

People struggle to make a living in 
Tugela Ferry and the harsh conditions 
were, for many years, exacerbated by 
the town being split by the Tugela River 
and connected only by an inadequate 
single-lane bridge, the Tugela Ferry Bridge. 
This has not only significantly slowed the 
local economy by hampering vehicular 
movement, but has also been a threat to 
the lives of the multitude of pedestrians 
who have had to share the bridge with 
cars, tractors, bakkies, trucks and more. 

The KZN Department of Transport 
therefore embarked on a project to widen 

the bridge to two lanes by constructing a 
new reinforced concrete bridge adjacent 
to the existing steel structure. “This was a 
good solution,” says Paul Pearce, Franki 
Africa KZN Branch Manager, “as it meant 
that use of the existing bridge has not been 
interrupted during construction.”

Pearce says that the Tugela Ferry area 
has historically been a political hot-spot 
and, as a result, the award of the main 
contract was a lengthy process which 
involved extensive consultation with all 
the relevant local parties on their involve-
ment in the project. Ultimately, in June 
2016, Franki was appointed as specialist 
sub-contractor for the piling works for the 
new bridge. 

“The prolonged award of the contract, 
and subsequent further consultation after 
our appointment, crucially meant that the 
works started towards the beginning of 
the wet season rather than, as had been 
expected, at the beginning of the dry 
season,” Pearce says.

This turned out to be one of the central 
challenges of the project. “The timing of 
the commencement of the works has 
caused major access problems for main 
contractor, Group Five, who has had to 
contend with the mighty Tugela River 
regularly flooding the access causeway 

during the wet season – even during the 
current ‘drought’ in South Africa!” Pearce 
explains. “The access causeway has 
been washed away several times with 
equipment having to be moved off posi-
tion each time in anticipation. Fortunately 
there have been no injuries and no major 
equipment has been lost, thanks to these 
precautionary measures.”

Franki’s scope of work includes the 
installation of 48 x 1 100 mm diameter 
permanently-cased oscillator piles. The 
bridge deck is approximately 165 m long, 
and piles are required to support both 
the north and south abutment and all five 
intermediate piers, with six piles per pier 
raked at 1 in 6, and six vertical and three 
raked piles per abutment. 

The geotechnical data available 
indicated typical river bed conditions with 
gravels, sands and boulders up to 1.5 m in 
diameter in layers above soft-to-medium 
rock overlying hard-to-very-hard rock. 
Fractures in the rock resulted in the tender 
design requiring 1.4 m rock sockets and 
dowelling into the rock below every pile.

“Historically, river bridge piles requiring 
sockets are slow to construct, using driven 
or screwed-in casings and ‘smash and 
grab’ techniques to form piles and sockets 
in rock. The slow pace not only increases 

I n  B r I e f

Piling for the bridge piers on the 
new Tugela Ferry River Bridge
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costs, but also increases the risks associ-
ated with working in a river. We therefore 
opted for oscillating casings down to rock 
level and then using a cluster drill – a multi-
headed percussion hammer – for the rock 
drilling. This solution has reduced con-
struction time by over 50%,” Pearce says. 

He adds that the increased perfor-
mance of the cluster drill has also enabled 
Franki to successfully use a longer socket 
length in lieu of the dowels, saving further 
time and cost.

Both the oscillator and cluster drill are 
mounted on Franki’s Bauer BG28 piling rig, 
which has an operating weight of about 
90 tons and is ideally suited for the Tugela 
Ferry piling solution. 

“We owe a lot to the BG28, which has 
enabled Franki to implement many cost-
efficient solutions to a wide range of clients 
since it first arrived in this country from 
Germany in 2012,” Pearce says.

Another time-saving solution used by 
Franki was the construction of a movable 
ramp to create the required 1 in 6 rake, 
meaning that it is not necessary to modify 
the platform earthworks for each pile. 
“With all six pier piles raking in different 
directions this represents a major cost and 
time-saving solution,” Pearce says.

The necessary raised platform and 
variable rock levels resulted in suitable 
founding rock only being encountered at 
depths of over 25 m for some piles – 10 m 
deeper than the average expected – but 
piling production has still met expectations. 
According to Pearce, the BG28 has com-
fortably dealt with deep boulder layers and, 

as expected, the cluster drill has formed 
sockets in vastly reduced time.  

It was not all plain sailing, however, 
and one operational disadvantage has 
been that the hard boulders and rock have 
caused extreme wear on cutting teeth and 
bits, which have required regular mainte-
nance and replacement.

Another disadvantage has been that, 
when forming the socket with the cluster 
drill, the rock in which the socket is created 
is reduced to small chips and dust. This 
means that the rock quality is more difficult 
to assess post-drilling and a thorough geo-
technical investigation is essential prior to 
construction. “As with most geotechnical 
works, the cost of a thorough geotechnical 
investigation is easily recovered during 
construction through design and construc-
tion cost savings, for the ultimate client,” 
Pearce concludes.

With several lengthy work stoppages 
due to flooding of the access causeway, 
the piling was expected to be completed 
in mid-July 2017 after which the main 
contractor would complete the abutments 
and bridge piers and place the precast 
beams supporting the new deck, providing 
a safe, dual-lane link between the north 
and south banks of the Tugela River and 
helping to uplift Tugela Ferry and the entire 
surrounding area.

 INFO

Victor Ferreira 

Franki Africa 

+27 11 531 2700 

victor�ferreira@franki�com

TONGAAT HULETT SCHOOL 
BOOST FOR SIBAYA
Tongaat Hulett has signed a landmark deal 
with education group ADvTECH to develop 
the first new school in the uMhlanga region 
in more than 14 years. The 2 000-student 
facility, located within the renowned Sibaya 
Coastal Precinct in KwaZulu-Natal, is 
scheduled to open in 2020 and is expected 
to provide relief for the growing demand in 
the region for quality schooling. The facility 
will be developed under the ADvTECH 
Academies brand, which provides educa-
tion to a broad range of income earners. 

“We are very pleased to be working 
with ADvTECH on this development, 
which has entrenched its position as a 
leading player in the education market,” 
says Sithembiso Mthembu, Head of 
Development Execution for Tongaat Hulett 
Developments. “The company clearly 
sees value in the opportunity and, as the 
developers of Sibaya Coastal Precinct, 
we’re excited to be able offer this type of 
amenity to residents in the precinct and 
surrounding region.” 

Mthembu says the decision to con-
struct the new school follows intensive 
engagement and negotiations with 
educational institutions towards finding the 
most appropriate and beneficial solution to 
address the demand. 

The school is being developed in 
Node 5 of the 1 000 hectare Sibaya 
Coastal Precinct, on which construction 
of civil infrastructure commenced last 
year. The first phase of this project is 
expected to be completed later this year, 
with plans to have built some 10 000 resi-
dential units by the time the entire project 
has been completed. 

Nodes 1 and 5, located on the east side 
of the M4 motorway, are the priority focus 
areas. According to Mthembu, Sibaya’s big 
attraction is its convenient location between 
facilities like the King Shaka International 
Airport and major centres such as uMh-
langa and Ballito, and it was exactly this that 
appealed to ADvTECH. 

“The Sibaya Coastal Precinct site has 
been selected as it is becoming an exten-
sive development node, and the devel-
opers, together with ADvTECH, believe that 
a school within the node would be required 
to service this community (as well as the 
surrounding region), which is expected to 
grow considerably in the coming years,” 

Pier 2 piles trimmed in preparation for pile cap construction
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says Vongani Mbhokota, ADvTECH Group 
Properties Executive. 

The ADvTECH Group Properties divi-
sion has more than 14 years’ experience in 
school design, development, construction 
and facilities management, and success-
fully owns and operates more than 80 
schools across South Africa and the rest 
of Africa.  

“Schools in our country are more than 
just bricks and mortar structures, they are 
about building strong communities so all 
children can get the best possible start in 
life. By investing in the education precinct, 
we are investing in our country’s future,” 
says Mike Aitken, ADvTECH Schools 
Division CEO. 

“With new residential developments, 
it is important to provide facilities (such 
as schools) that will cater to current and 
future residents. Families in the respective 
communities will benefit from new schools 
with qualified teachers who will ensure 
their children can continue to receive 
world-class education in safe, modern and 
friendly facilities close to their homes”, he 
adds.

  This is a theme that Mthembu 
endorses, indicating that the ADvTECH 
school project is the start of the develop-
ment of more education facilities in future. 
“The number of residential units in Sibaya 
Coastal Precinct will be growing signifi-
cantly in the next five to ten years, and so 
will the opportunities for more educational 
facilities to meet the demand.” 

In the meantime, the new ADvTECH 
Academies facility will be a welcome option 
for Sibaya Coastal Precinct residents, as 
well as families within the surrounding 
areas. Mthembu says the school could at-
tract learners from as far afield as Durban 
North and Ballito, due to the high number 

of individuals who commute from those 
areas to work in uMhlanga.

 INFO

Sithembiso Mthembu 

Head of Development Execution 

Tongaat Hulett Developments 

+27 31 560 1900

2017 CESA AON 
ENGINEERING EXCELLENCE 
AWARDS WINNERS
Consulting Engineers South Africa (CESA), 
supported by Aon South Africa, hosted the 
Who’s Who in the engineering industry at 
a gala dinner in August, held at Vodaworld 
in Midrand, to celebrate the 2017 CESA 
Aon Engineering Excellence Awards. 
These awards recognise outstanding 
achievements in the engineering industry, 
celebrating innovation, quality, excellent 
workmanship and professionalism.

Lynne Pretorius, CESA President (and 
member of SAICE), says: “Consulting engi-
neers are at the forefront of infrastructure de-
velopment, and these awards bear witness to 
the pivotal role that consulting engineers, as 
trusted advisors and partners to our clients, 
play in the delivery of services to the people of 
South Africa and the African continent.”

According to Pretorius, and given the 
pivotal role that CESA members have in the 
South African society and economy, these 
awards are about thanking all the participants 
for the role they play in our country’s growth. 
Most of all, the winning projects show us that 
South Africa still has so much to deliver and 
offer to its citizenry, and that the potential of 

the country that we love and call home will 
continue to require the excellence that the 
consulting engineering industry has to offer.

Summary of the winners
In order to promote the consulting engi-
neering industry to young professionals, 
CESA recognises the contribution young 
engineers make to the industry and to 
the future of the profession through the 
Young Engineer of the Year. The winner 
is afforded an opportunity to attend the 
International Federation of Consulting 
Engineers (FIDIC) Infrastructure Conference. 
Airports Company South Africa (ACSA) 
sponsors the Young Engineer of the Year 
Award. The 2017 winner is Jabulile Msiza 
from Jones & Wagener, with Catherine 
Blersch from Aurecon and Pieter Crous 
from SMEC both receiving commendations.

The category Engineering Excellence 

with a value greater than R250  million 
was won by Aurecon for the Mall of Africa 
for Atterbury Property. Aecom was awarded 
a commendation for the Acid Mine Drainage 
project for TCTA, and a commendation was 
also awarded to Royal HaskoningDHV for 
Provincial Main Road 577 for the KwaZulu-
Natal Department of Transport.

The category Engineering Excellence 

with a value between R50 million and 

R250 million was won by Neil Lyners and 
Associates for the L’ormarins Hydro Power 
Project. Commendations were awarded to 
Aurecon for the Stortemelk Hydropower 
Plant for Stortemelk Hydro (RF) Property 
Limited, and to Bosch Projects for the Special 
Maintenance of N2 Section 11 for SANRAL.

The category Engineering Excellence 

with a value less than R50 million was 
won by Fellow Consulting for Malapa Fossils 
for Wits University. Bigen Africa received a 
commendation for the Water Reclamation 
Plant at the BRP Mine for Royal Bafokeng 
Platinum, while Aecom received a com-
mendation for the Plankenburg Main Outfall 
for Stellenbosch Municipality.

In the category Best International 

Project, sponsored by the Built Environment 
Professionals Export Council (BEPEC), a 
commendation was awarded to Aurecon for 
the Mzingani Sea wall in Zanzibar.

Nyeleti Consulting won the Business 

Excellence category, with Knight Piésold 
receiving a commendation.

Bigen Africa was the winner in the 
Mentoring Company of the Year cat-
egory, sponsored by Bosch Holdings.

In an effort to promote mentorship of 
young engineers, CESA recognises the 

An aerial view of Sibaya where the new school will be built
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Group photo of the CESA 2017 award winners
The delighted team from Tongaat Hulett who was awarded “Visionary Client of the Year” 

with Lynne Pretorius (CESA President) and CEO of Aon South Africa, Terence Williams (right)

contribution that mentors make to the 
industry and the future of the profession. 
Cornelius van der Wath from Matleng 
Energy Solutions received the award for 
Mentor of the Year.

Tongaat Hulett was awarded the 
Visionary Client of the Year.

In recognition of the role that the media 
plays in the industry, 3S Media received 

recognition for Publishing Excellence: 

Trade Publications and Independent 
Newspapers received recognition for 
Publishing Excellence: Daily Newspapers.

UWP Consulting was announced as 
the winner of the CESA Job Shadow 

Initiative, with Infraconsult and Bigen 
Africa as first and second runners-up 
respectively.

CESA’s Eastern Cape’s Port Elizabeth 
Branch was named winner of the Branch 

of the Year Award.  

 INFO

Dennis Ndaba 

CESA Strategic Communicator 

+27 11 463 2022 

dennis@cesa�co�za
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INTRODUCTION
An introductory article on Dispute Board 
ethics appeared in the July 2017 edition of 
Civil Engineering2 .

It reminded the reader of a series 
of six articles on Dispute Boards (DBs) 
which had appeared in previous editions 
of Civil Engineering, and advised that the 
next series of articles on DBs are aimed at 
specifics, dealing with pertinent aspects 
of DBs in more depth. It also advised 
that interspersed with these will be a 
series of articles on DB ethics penned 
by Dr Jim Phillips, Chair of the DRBF3 
Ethics Committee. These articles were 
first published under the general heading 
of “Ethics in Today’s World of DRBs” in 
the DRBF Forum4, and are republished in 
Civil Engineering with the kind permission 
of the DRBF and the author, Jim Phillips. 
The article below is the second of these 
articles on DB ethics that we will be 
reproducing (the first one appeared in the 
August 2017 edition of Civil Engineering5).

The July 2017 article also stated 
the DRBF Canons of Ethics. Included 
furthermore in the article were practice 
guidelines and further discussion on how 
Board members are expected to conduct 
themselves, which were reproduced from 
Chapter 2.10 of the DRBF Practices and 
Procedures Manual. Accordingly, it serves 
as a handy reference guide when reading 
the articles on DB ethics.

The August 2017 article continued 
this train of thought, and at the end of 

the article posed the following question, 
which in turn forms the basis of this 
second article by Dr Phillips:

“Assume you are a DRB member 
on a project that is over 50% 
complete and that there have been 
no informal or formal hearings 
held thus far. Assume that the 
parties seem to be communicating 
at a high level; the correspond-
ence indicates a good partnering 
programme, productive weekly 
meetings and problem solving on 
all sides to resolve issues which 
arise that might turn into disputes. 
Assume you are at a regular pro-
ject meeting and that both parties 
request that the DRB disband and 
resign because ‘we do not have 
any problems and do not need the 
DRB’. What would you do as the 
DB Chair?”

WHAT WOULD YOU DO 
AS THE DB CHAIR?
(by Jim Phillips PhD, Chair of the 
DRBF Ethics Committee)6

The question posed in the last issue of the 
DRBF Forum is one that I have talked to 
some of you about, and have also heard 
from others that it is a regular part of 
the discussion both at the outset and 
during the life of construction projects 
with DRB Specifications. In fact, a DRB 
Foundation colleague and I were making 
a presentation to a state Department of 
Transportation not long ago when one 
state official asked us this question point 
blank: “Why do we need a DRB when we 
generally have good relationships with 
our contractors?”

Our response seemed disingenuous. 
We both basically answered his question 
by saying that the presence of a DRB on 
a project goes a long way toward dispute 
avoidance and resolution without the 
assistance of a DRB. I am not sure he was 
fully satisfied with our answer, because 
he replied that the projects in his state 
certainly spent a lot of resources in dollars 
and employee hours devoted to a DRB 
that never held a hearing. I think, there-
fore, that this question deserves further 
discussion.

The DRBF Practices and Procedures 
Manual recites that the purpose of the 
DRB process is to assist the project 
participants in avoiding and resolving 
disputes. As practitioners in dispute 
resolution, most of us share stories of how 
a DRB handled a particular case, or what 
would be the ethical way to assist the par-
ties resolving this or that dispute brought 
to the Board at a hearing.

I think it is valuable to discuss how 
a Board can operate to assist the parties 
in preventing or avoiding disputes. I say 
this because the parties’ main focus 
throughout the life of a project is on 
time, and on or under-budget project 
completion. Not having any formal 
dispute hearing process goes a long way 
toward achieving that goal because, 
as we all know, the time devoted to 
preparing for a hearing, conducting a 
hearing and interpreting and executing a 
DRB Recommendation takes away from 
the goal of prosecuting the work.

The purpose of regular project site 
visits and tours by the DRB is to provide 
opportunities for Board members to 
confer with contractor and owner 
representatives, and to discuss project 

D I S P U T E  B O A R D S

Anton van Langelaar Pr Eng
FAArb, MCIArb, PMP
Dispute Avoidance and Resolution Practitioner
DRBF Country Representative for South Africa
antonvl@mcwap.co.za

Dispute Boards –  
Ethics in Today’s World of DRBs1 (article 2)
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operations. At these meetings, Board 
members become familiar with project 
participants and procedures, and are able 
to observe site conditions that inform 
the documentation of progress reports 
and correspondence the members have 
been receiving. Most DRB members on 
projects today receive weekly or monthly 
progress reports by email, which provide 
real-time indicators of the progress 
being made, the challenges or obstacles, 
and how the parties are addressing 
those challenges.

Accordingly, DRB members should 
attend each regular meeting knowledge-
able about the project status from 
carefully reading the provided project 
correspondence and prepared to ask 
questions about trouble areas that might 
give rise to a formal dispute. I know 
many of us have attended regular project 
meetings where both parties claim there 
are no disputes, and only after skilful 
and careful questioning by the DRB, does 
a discussion develop about a problem 
that is festering and ready to ripen into 
a full dispute. According to the Manual, 
the Board is to assist the parties by 
“facilitating a harmonious atmosphere” 
and by encouraging prompt solutions to 
job problems.

A DRB that can respond to the claim 
of “no disputes or problems” with a direct 
reference to project reports or correspon-
dence that are inconsistent with that posi-
tion does a great service to both parties 
and the project by starting a conversation 
that neither party perhaps wants to have.

Often by just having to answer a 
Board member’s direct question in the 
presence of the other party will prompt 
a productive discussion that can avoid 
a dispute, or at least go a long way to 
resolving it. Moreover, to be able to have 
such conversations between the parties 
and the DRB, and then have the im-
mediate opportunity to visit the job site 
and observe directly the circumstances 
surrounding the problem, goes a long 
way toward resolving the question. The 
use of informal hearings and advisory 
recommendations on regular project 
meeting days can also be a useful tool in 
avoiding formal hearings.

Accordingly, assisting the parties to 
avoid disputes is an equally important 
duty of the DRB, if not more so, than 
assisting with resolving the parties’ 
disputes. However, dispute avoidance 
requires an active DRB whose members 

closely follow the project correspondence, 
appear prepared at regular project meet-
ings, and are willing to lead the parties 
through a discussion process that resolves 
underlying issues that could lead to costly 
and time-consuming formal disputes.

This is how I would answer the ques-
tion presented in the last Forum [Civil 
Engineering in this instance5], and this 
is how my colleague and I answered 
that state transportation official. Data 
compiled by the Foundation indicates 
that 60% of the projects that had a DRB 
Specification over a certain time frame 
had no disputes. While to some this is 
similar to proving, along with Sherlock 
Holmes, that the dog did not bark, to 
others it is an important consideration 
when deciding to have or continue to have 
a DRB operate on a project, especially 
in view of the enormous costs attendant 
to the formal claims process, arbitration 
or litigation.

ETHICS: NEXT CHALLENGE
Assume you are serving on a DRB and 
that the Board has been sitting in a 
formal hearing, hearing several disputes. 
Both parties presented their positions, 
including referencing specific sections of 
the contract documents that each con-
tends should result in their prevailing on 
the disputes at issue. Assume further that 
the Board has adjourned at the conclusion 
of the hearing to consider the parties’ 
positions and arguments.

During the course of the Board’s de-
liberations and review, one member finds 
a contract provision, not cited by either 
party, that the Board agrees determines 
the outcomes of the disputes.

What should the DB do? 

END NOTES
1 Dispute Review Board – gives a non-binding 

recommendation.
2 Van Langelaar, A 2017. Dispute Boards – 

Ethics. Civil Engineering, 25(6): 67–70.
3 Dispute Resolution Board Foundation (the 

DRBF is a non-profit organisation formed in 
1996 to promote the use of DBs worldwide 
and has over 700 members in 59 countries. 
The DRBF objectives include communica-
tion, education and training.)

4 The DRBF Forum is a quarterly publication 
of the DRBF.

5 Van Langelaar, A 2017. Dispute Boards – 
Ethics. Civil Engineering, 25(7): 52–53.

6 First published in the DRBF Forum, 15(1): 
February 2011.
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EXPLORE OUR 
WASTEWATER PUMP 
SOLUTIONS
Download the Wastewater App and use the marker to 
explore the unique feature of our Wastewater pumps 
while holding your device in front of the poster.

S A I C E  A N D  P R O F E S S I O N A L  N E W S

Final checking and adapting before water 
is released from the ‘reservoir’

For more information contact:

Marie Ashpole 
SAICE Outreach Officer 

011 805 5947 or 082 870 9229 / marie@saice.org.za

Memory Scheepers 
Project Manager: Special Projects 

011 805 5947 / memory@saice.org.za

Working against time to assemble their distribution network

AQUALIBRIUM educational schools water competition
The 2017 finals of AQUALIBRIUM, 
the exciting SAICE schools water 
competition, were held recently at the 
Sci-Bono Discovery Centre in Newtown, 
Johannesburg. 

Through this important competition 
learners are exposed to the practical 
application of how water gets to their 
homes, and are made aware of the intri-
cacies and real-life challenges involved 
in the design of water distribution net-
works, and the actual water delivery to 
households (the grid used for the model 
distribution network is on a background 
that depicts the entire water cycle). 

On the day of the competition the 
teams are tasked to design, construct 
and operate a model water distribution 



Civil Engineering September 2017 57

It’s all systems go – opening the reservoir tap

Almost there!

Tense scrutiny as water starts flowing through the system

AQUALIBRIUM educational schools water competition
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Third: The team (Guy Jansen, Tumisang Shuping and Thato Seipato with 
their educator) from Kimberley Boys’ High School (40 penalty points). 

The three winning teams shared prize-money of more than R23 000

Second: The team (Charl du Toit, Stefan le Roux and 
Juan Swanepoel with their educator) from Parel Vallei 

High School, Somerset West (25 penalty points)

Winner: Maritzburg Christian School, Pietermaritzburg, with only 15 penalty points 
Front row from left : Elizabeth Molapo (adjudicator), Jason Mather, Grace Ngeleka and Malcol Govender 

Back row from left : Prof Jacques Snyman (master of ceremonies), Sundran Naicker (SAICE President) and Bruno Upton (educator)

network to distribute three litres of water 
equally between three points on the grid, 
using two different diameter pipes and 
connection pieces – all in a timeframe of 
about an hour. They are then judged on 
how well they execute the task – working 
on a penalty points system. 

Teams from all over the country, 
even from Zimbabwe and Swaziland, 
were able to participate thanks to 
sponsorships from Rand Water, the 
Water Research Commission, Grundfos, 
Sci-Bono, Incledon and DPI Plastics. 
Without this support, the competition 

and the awareness it creates regarding 
the issues surrounding water and infra-
structure in South Africa, and the differ-
ence it potentially makes to the priority 
scarce skills situation by stimulating an 
interest in engineering, would not have 
been  possible.  
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SAICE Training Calendar 2017
Course Name Course dates location

CPd Accreditation 
Number

Course 
Presenter

Contact

GCC 2015 (Third Edition) 9–10 October 2017 Kimberley SAICEcon16/01869/19 Benti Czanik cheryl-lee@saice.org.za

GCC 2015 and GCC 2010 
Differences

18 October 2017 Cape Town SAICEcon16/01890/19 Benti Czanik dawn@saice.org.za

Project Management of 
Construction Projects

9–10 October 2017 Cape Town SAICEcon15/01754/18 Neville Gurry cheryl-lee@saice.org.za

Structural Steel Design to 
SANS 10162-1-2005

23 October 2017 Cape Town SAICEstr15/01726/18 Greg Parrott cheryl-lee@saice.org.za

Reinforced 
Concrete Design to 
SANS 10100-1-2000

24 October 2017 Cape Town SAICEstr15/01727/18 Greg Parrott cheryl-lee@saice.org.za

Practical Geometric 
Design

6–10 November 2017 Midrand SAICEtr16/01954/19 Tom Mckune dawn@saice.org.za

Business Finances 
for Built Environment 
Professionals

9–10 November 2017 Midrand SAICEfin15/01617/18 Wolf Weidemann dawn@saice.org.za

Handling Projects in a 
Consulting Engineer’s 
Practice

6–7 November 2017 Midrand SAICEproj15/01618/18 Wolf Weidemann dawn@saice.org.za

Leadership and 
Project Management in 
Engineering

4–5 October 2017 Cape Town SAICEbus16/01950/19 David Ramsay dawn@saice.org.za

Earthmoving Equipment, 
Technology and 
Management for 
Civil Engineering and 
Infrastructure Projects

25–27 October 2017 Midrand SAICEcon15/01840/18
Prof Zvi 
Borowitsh

dawn@saice.org.za

The Legal Process 
Dealing with Construction 
Disputes

7–8 November 2017 Bloemfontein
SAICEcon16/01956/19   
SACPCMP/
CPD/15/010  

Hubert 
Thompson

dawn@saice.org.za

Sanitary Drainage 
Systems for Buildings

10 October 2017 Midrand SAICEwat15/01957/18 Vollie Brink dawn@saice.org.za

Legal Liability 
Occupational Health and 
Safety Act (OHSA)

3 October 2017 Cape Town

SAICEcon17/02038/20
Cecil Townsend 
Naude

dawn@saice.org.za17 October 2017 Port Elizabeth

1 November 2017 East London

Construction Regulations 
from a Legal Perspective

4–5 October 2017 Cape Town

SAICEcon17/02037/20
Cecil Townsend 
Naude

cheryl-lee@saice.org.za18–19 October 2017 Port Elizabeth

2–3 November 2017 East London

Principles and Practices 
of Facility Management 
for Engineers

14–15 November 2017 Cape Town SAICEbus17/02042/20

Wynand Dreyer /  
Lwandiso 
Mgwetyana / 
Shane Verster

dawn@saice.org.za

SAICE / South African Road Federation (SARF)
Assessment and Analysis 
of Test Data

5–6 October 2017 Cape Town
SAICEtr15/01805/18 
SARF14/0001/17

R Berkers
sybul@sarf.org.za / 
tshidi@sarf.org.za

Stormwater Drainage Date to be confirmed Durban
SAICEtr15/01808/18 
SARF12/0107/15

C Brooker
Matt Braune
Alaster Goyns

sybul@sarf.org.za / 
tshidi@sarf.org.za



Candidate Academy
Course Name Course dates location

CPd Accreditation 
Number

Course 
Presenter

Contact

Pressure Pipeline and 
Pump Station Design 
and Specification – 
a Practical Overview

11–12 October 2017 Midrand CESA-872-05/2019 Dup van Renen lizelle@ally.co.za

Road to Registration for 
Mature Candidates

2 November 2017 Durban
CESA-948-11/2019

Peter Coetzee 
Stewart Gibson

lizelle@ally.co.za
23 November 2017 Midrand

Getting Acquainted with 
General Conditions of 
Contract for Construction 
Works (GCC 2015)

23–24 October 2017 Midrand CESA-873-05/2019 Theuns Eloff lizelle@ally.co.za

Getting Acquainted with 
Sewer Design

21–22 November 2017 Durban CESA-871-05/2019 Peter Coetzee lizelle@ally.co.za

In-house courses are available. To arrange, please contact: 
Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Candidate Academy in-house courses, please contact: 
Dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.

If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to access SAICE’s blog.
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Civillain by Jonah Ptak
For more engineering humour, please visit “Unreal Bridges” on Facebook and “@TheUnrealBridge” on Twitter.
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